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X1. Several Effays towards difcovering the
Laws of EleQricity, communicated to the
Royal Society 4y Mr. John Ellicott F.R.S.
and read on the 2 5th of Feb. 1747. and at
two Meetings foon after.

1. A Letter to Martin Folkes Efg; Pr.R. §.

S IR,
f:“d 8Feb- 25. W N the * Letter lately read before the
74775 Royal Society from the Abbe Nolet,

containing his Obfervations on the Increafe of the
Tranfpiration of Animals, and the Growth of Vege-
tables, by means of the ele@trical Efffuviz, he takes
notice, that he was led to thofe Inquiries, from the
Acceleration which (he found from a great Numbet
of Experiments) was given to the Motion of Fluids
thro’ capillary Tubes, upon their being eleCrified. As
I formerly made fcveral Experiments on this Subje&,
I fhall fubmit it to your Confideration, whether the
foliowing Obfervations on thofe Experiments may
deferve the Notice of this illultrious Soczezy. 1In
which I have principally endeavoured to prove, that
the Acceleration of the Motion of Fluids thro’ ca-
pillary Tubes or Syphons is not barely owing to
their being cle@rified, but that, in a!l Cafes what-
foever, there are fome other Circumftances necef-
fary, in order to produce this Effe¢t. And I doubt
not but to make this fully appear, by thewing, that
Watcr, being cleftrified, may cither be made to run

Cc in

* See the preceding Paper, Art, X. p. 187,
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in a conftant Stream thro’ a capillary Tube or Si-
phon, or only to drop, as if it had not been elec-
trified at all: And likewifc, that the Water may be
made to run from the fame Syphon in a conftant
Stream, without being made eleétrical, but ceafe to
run, and only drop, the Moment it becomes elec-
trical.  Under the onc or othcr of thefe Cafes, I
fhail have an Opportunity of taking notice of the
feveral Varicties obfervable in thefe Experimentss
all of which I fha'l endeavour to account for from
the following general Principles.

Firft, That the feveral ele&rical Phenomena are
produced by means of Ejffluvia.

Sccondiy, That the Particles compofing thefe £f~
JSluvia rongly repel each other.

Thirdly, That the faid Particles are ftrongly at-
tratted by moft if not all other Bodies whatfo-
ever.

That the cle@rical Phenomena are produced by
means of Effluvia, is in general acknowledged by
all the Authors who have wrote upon Electricity,
however they may differ in Opinion with regard to
the Bodies in which they are contained. The Pro-
perties I have mention’d of thefe Efffuvia may be
eafily deduced from moft of the Treatifes latcly
publithed on this Subje&. But to leave no Room
for any Obje&ion, I would beg Lcave to obferve,
that the Exiftence of thefe Effluvia is proved by all
thofe Experiments in which a Stream of Light is
{een to iffuc from the eleétrified Body 5 particularly
thofe Streams which are feen to iffluc in diverging
Rays from the End of the original Conductor, when
made of Metal, and reduced to a Point; ﬁiom

their
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their being felr to firike 2zainft the Hand like a Blatt
of Wind, when it is brought near the Stream, and
from that offenfive Smcil which generally accompa-
nies theiec Experiments, and which is always more
perceptible, the more firongly the Sphere is excited.

That the Particles compofing thefe £ ffluvia repel
cach other, appears from thofe Experiments, in which
two Bodies, how different foever they may be in
kind, repel each other when they are fufficiently
impreznated with thefe Efffuvia.  Asa Feather, by
the excited Tube; the feveral Fibres of the fame
Feather, or two Cork Bails, which will be found
firongly to repel each other, fo long as they retain
any confiderable Quantity of thefe E/fffuvia. Which
Property will always decreafc, as the Qurntity they
contain dimini‘hes.

That thefe Effluvia are frongly attrated by moft
if not all other Bodies, is fo evident from almoft
all the cletrical Experiments, as to make any parti-
cular Examples of it needlefs here; efpecially as 1
fhall have Occafion to take notice of the ftrong At-
traltion between the eledtrical Effuvia and Water,
in accounting for thefe Experiments.  And the firft,
I would take notice of, I fhall now proceed to ftate
as foliows,

ExperIMENT L
If a Veflel of Water is hung to the prime Con-
ductor, having a Syphon in it of fo {mall a Bore
that the Water will be difcharged from it only in
Drops, on the Water’s becoming electrical by mcans
of the Machine, it will immediately runina Stream,
Ccz2 and
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and continue to do fo, till the Water isall difcharged,
provided the Sphere is continued in Motion.

- That Water does not run in a conftant Stream,
but oniy in Drops, rom a Syphon of a fmall Bore,
is doubtiefs owing to the fame Caufe by which it
is fuftained above the Level in capillary Tubes. If
thercfore Water is made to run in a Stream barely
by its being impregnated with the eletirical £jfluvia,
it thould follow, thatif onc or more capiliary Tubes
be placed in a Vellel of Water, that which is fuf-
tained in them would either fink down to a Level
with the reft of the Water, on its being made clec-
trical, or at leaft that it would not continue at the
fame Hcight as before; but if the Experiment is
made, the Water will be found to continue exactiy
at the fame Height, whether it is ele@trified or not.

Again, if the bare cled@rifying the Water was the
Caufe of its running in a Stream, it would continue
to run in the fame manner, fo long as the Water
continucd ele@rical, which it will not do: For, on
ftopping the Motion of the Machine, the Stream
will immediately ceafe, and the Watcr will only
drop from the Syphon, notwithftarding its being
ftrongly impregnated with the clectrical Efffuvia.
To account then for the Water’s being made to run
in a Stream in this Experiment, I would obferve,
that fo long as the Machine is in Motion, theie is
a conftant Succeflion of the cleétric Efffuvia cx-
cited, and which vifibly run off from the End of
the prime Conductor in a Stream, and as they arc
in like manner carricd off from all Dodies hung to
it, thofe Effluvia which run off from the End of
the Syphon, being ftrongly attratted by the Water,

carry
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carry fo much of it along with them, as to make it
run in a conftant Stream.

That the Attrattion between the Water and elcc-
tric Effluvia is fufficient to producc this Effed,
might be proved by a Variety of Experiments; but [
fhall only obferve, that to this Attration it is owing
that filk. Lincs and glafs Tubcs (which, from their
imbibing fo very fmall a Quantity of thefle Efluvia,
arc. gencerally madc ufe of as Supports in many of
the elettrical Experiments) on only being wetted be-
come ftrong Conduftors: And that if an excited
Tube is held over a Veflel of Water, the Water is
found to imbibe a very confiderable Quantity of
this elcétric Matter; and, on the Approach of a
Finger, or any other non-cle&tric Body, the Water
will be perceived to rife towards it; and if the Fin-
ger is brought fo near the Surface as to draw off the
Effluvia, they will carry feveral Particles of the Wa-
ter along with them towards the Finger, in a- Direc-
tion diretly contrary to that of Gravity; and there-
fore may well be fuppofed, when acting in the fame
Diretion, to have an Influence fufficient to produce
a Stream, asin the Experiment.

And that this Current of the eleétric Efluvia is
the true Caufe why the Water runs in a Stream
from the End of the Syphon, is farther evident, in
that whatever tends to increale or diminifh the Cur-
rent of the Effluvia, produces the fame Effe@
upon the Water. I have already obferved, that
when the Effluvia are ftrongly cxcited, they will
be feen to pais off from the End of the prime Con.
dufor in luminous Rays; and the fame may be ob-

ferved with refpeét to thofc which pafs with the
2 Wiatex:
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Water from: the End of the Syphons but if
any non-clc&ric Body is brought under the Syphon,
as, by its Attraflion, the Current of the [ffluvia
will be increafed, fo thefe luminous Rays will like-
wifc cxtend to a greater Length. Again, if the
Motion of the Machine is flopped, the Current of
the eleitric Effuvia will thereby be ftopped, and
the Water will immediately ceafe to run in a Stream,
notwithftanding its being firongly impregnated with
the eleétrical & flnvia.

And that the Water is ftrongly imptegrated will
not only appear from the Drops being fooner di-
vided into {mall Particles than they would be if they
had not bcen elcétrified, but from thofe Particles
being feparated to a greater Diftance from cach other,
by the repulfive Property of the cle@tric Efluvias
and if any of the Watcr is reccived into a dry glafs
Veflel, on the Approach of a Finger towards its
Surface, there will be feen a Spark to iffue from it
in the fame manner as from Water cle@rified by an
cxcited Tube; or if any non-cle€rical Body is
brought under the Syphon, by whofe Attrattion the
Effluvia may be drawn off, the Water will imme-
diately be found to accompany it in a Stream.

Exp. IL

If the Veflel of Water with the Syphon in it is
fufpended by any non-eleéric Body over another
ftrongly eclectrified, the Water will immediately run
from the Syphon in a Stream ; but if fupported by
a Piece of Silk, or any other ele@rical Body, the
Water will immediately ceafe runaing, and only be

difcharged
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difcharged in Drops. Thefe Phenomena may, from
what has been alrcady faid under the former Expe-
riment, be cafily accounted for.

That the Water is made to run in a Strcam, is
plainly owing to thc mutual Attra&tion between the
cle@trifed Body and the Watcr; which Attra&tion
will continue, fo long as the Veflel which contains
thc Watcr, by being {upported by a Non-cletric, is
prevented from retaining any of the cleétrical Ef-
Sluvia; thefe Efffuvia being drawn off by the non-
eledtric Body, to which the Veffel is fufpended : But
on the contrary, when the Veflel is fulpended by
an Original Elc&tric, the Efluvia, not being at-
tratted thereby, will be prevented from running off,
and the Water will foon be found to have imbibed
a Quantity of them, f{ufficicnt, by their repelling
Property, to grcatly weaken, or wholly to defiroy,
the former Attration, when the Water will ceafe
to run in a Stream, and only drop, as if it had not
been held near any cle@rifed Body, Mon(. L’ Abbe
Nolet has endeavoured to account for the former
Part of this Experiment, by fuppofing there is, what
he calls, both an affluent and an cfHuent cleéric
Matter; but he takes no notice of the latter Part,
which is not cafily folved upon his Suppofition. But
if what I have obferved on thefe Experiments is fa-
tisfaltory, 1 apprehend I bave accounted for the fe-
veral Phenomena on much more folid Principles,
and that thereby any lefs certain Hypothefis is ren-
der’d ufelefs.

I intended to have taken fome notice of the dif-
ferent Acceleration of the Fluids thro” Tubes of dif-
ferent Bores; but as this Acceleration will always

vary
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vary with the Current of the cle@rical % fuvia,
ualefs fome Mecthod could be found out to render
this Current uniform throughout the whole Scrics
of Expcriments, the Profecution of this Inquiry will
be rendered cxtremely difficult, and the Refult will
at beft be very uncertain, I am  Sir, with the
greateft Refpedt,

Tour moft obedient humble Servant,
John Ellicott.

‘When the foregoing curious Letter was read at
the Meeting of the Royal Society on Thurfday
the 25th of February latt, 1747. 1 acquainted
the Gentlemen prefent, that the fame ingeni-
ous Author had .communicated to me a Papcr
feveral Months before, in which hé had more
fully and particularly delivered his Thoughts
on the furprizing Phenomena of Elelricity,
and as fcveral Perfons exprefled their Defire of
{ceing that Paper, I requefted of him either a
Copy, or an Abftralt of the fame; in Compli-
ance with which he, fome Days after, gave me
the two following Papers, containing the Sub-
ftance of what he had before thewn me; and
I immediately put them into the Hands of Dr.
Mortimer, one of the Sccrctarics of the So-
ctety, who read them at the two Meetings of
the Soczety, on the feveral Days noted at the
Head of thofe Papers.

M. Folkes.

2.
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2. An Effay sowards difcovering the Laws of
Ele@ricity, addre[fed to the Royal Society.

Read March 4. HE grcat Difference I obferved in
1747°8. the Sentiments of thofc ingeni-
ous Gentlemen who have favoured us with their
Difcoverics in Ele@ricity, made me very defirous of
finding out fomec general Principles, by means of
which I might be able to form a Judgment of the
feveral Hypothefes whereby they have endeavoured
to account for the principal Phenomena obfervable
in thofc Expcriments. In order to this I took
a general Survey of all the more remarkable Ex-
periments, and out of them made Choice of fuch
as I judged werc moft proper for my Purpofe;
and from thefe I dcduced the general Prin-
ciples hcreafter mentiored.  The Advantage I pro-
nifed myfelf from this Method was, that the plainer
and more fimple the Experiments were, which [
made choice of, the lefs liable I thould be to mif-
take in any Conclufions drawn from them; and
that every frefh Experiment, I could account for by
them, would be an additional Proof in their Fa-
vour s and if my Attempt in cxplaining the following
Experiments from thole Principles fhould prove fa-
tistactory, the Truth of them would be thereby fo
fully confirmed, that we might fafely rely on them
in forming a Judgment of any of the Difcoveries al-
ready made; and (how general foever they may feem
to be) I doubr not but they will be found of Service
in profecuting our future Inquiries on this Subiedt.
The Experiments from which I deduced thefe
Principles were thefe which follow.
Dd Exp.
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ExpERIMENT L

If a glafs Tube is rubbed by a very dry Hand,
and a Finger is broucht ncar any Part of it, a Spark
of Fire will {cem rto iflue from it, and ftrike againft
the Finger; and if the Finger is carried at a like
Dxﬂancc from the End of the Tube towards the
Hand in which it is held, a Number of Sparks at a
fmall Diftance from cach other will be fecen coming
from it, and a fnapping Noife will be heard. Thc
Tube is then faid to be excited, or to be elc&trical;
and at fome times, when it is ftrongly cxcited,
Sparks will iffue from thc Tube in Strcams, not
only while it is rubbing, but will continue to dart
out from it for a confiderable time after thec Rub-
bing has ceafed, and a very ftrong offenfive Smell
will be pcrccwcd

Exp.'II.

If the Tube, when thus excited, is held over
fome Picces of Leaf-Gold, or any light Bodies what-
foever, they wiil be attralted towards it; and the
more ftrongly the Tube is excited, the greater Di-
ftance they will, be atrratted from; and when they
come ncar the Tube (tho’ without touching it) they
will be repelled from it, and continue to be fo, un-
lefs touched by fome other Body, when they wiil
be attralted by the Tube as before: But if the Tube
is but weakly excited, they will be attralted quite
to the Tube, to which they will fometimes adhere,
without being repell’d from jt.

E xp.
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Expe. 1L

If a Ball (of Cork fuppofe for Lightnefs) be hung
by a filk Line, and the excited Tube is applied to
it, it will not only be attrafted, but will have an
attractive Quality communicated to it from the Tube ;
and if any light Bodies are brought near the Ball,
they will be attratted by it.

Exp. IV,

As the Tube, when firongly cxcited, will not
only attralt, but afterwards repel any light Bodies
brought near it, in like manner the Cork-Ball ‘will
be endued with the fame Property ; fo that a.fmaller
Ball will firft be attratted towards it, and then re-
pelled from it, the fame as the Leaf Gold in Exp.
2. and on touching any other Body it will be
again attracted; and this may be repeated feveral
times, provided the fmaller Ball is much lefs than
the larger one, tho' the Effect will conftantly grow
weaker and weaker, as every time the lefler Ball
is attraCted, it carrics off with it fome of the elec-
tric Virtue, and is likewife endued with the fame
Properties as the larger Ball.

Mr. Gray, Mr. ‘Dufay, and others have obferved,
that this eletrical Quality is not only to be excited
in Glafs, but in moft folid Bodies capable of Friction
(Mctals excepted); tho” in fome it will be fcarcely
fenfible, and that it is found to be firongeft in Wax,
Refins, Gums, and Glafs: And as Glafs is the eafieft
procured of a proper Form, it has gencrally been
ufed in making thefe Experiments. It has been fur-

Dd 2 ~ ther
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ther obferved, that thofe Bodies in which the elec-
trical Quality is capable of being excited the ftrongeft
by Frition will receive the leaft Quantity of it from
any other cxcited Body, and therefore are properly
made ufe of to fupport any Body defign’d to re-
ccive the cle@rical Virtue. The Truth of this will
fufficiently appear from the following Experiment.

Exp. V.

Hang up two Lines, one of Silk, and the other
of Thread; that of Thread will be atira&ted by the
Tubc at a2 much greater Diftance than the Silk.
Again; Faften to each String a Feather, or other
light Body; if the Tube is brought to the Feather
faftcned to the Silk, it will be firft attracted, and
afterwards repelled; and from the Virtue commu-
nicated to it from the Tube, the feveral Fibres of
the Feather will ftrongly repel each other. But
when the Tube is brought to the Feather faftened
to the Thread, the Feather will be firongly attracted,
and continue to be fo, without ever being repell’d,
the Virtue pafling off by the Thread it is hung to.
If a glafs Ball is hung to the filk Line, it will be

but weakly attracted by the Tube ; but one of Cork
or Metal much ftronger.

Exp. VL

Let a Rod of Iron be fuftained by filk Lines, and
by means of a glafs Sphere (which can be more re-
gularly and conftantly excited than a Tube) be made
eletrical 5 it will be found to have all the Proper-
ties of the excited Tube mention’d in Exp. 1. A

Stream
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Stream of Light will come from the End of it, if it
is pointed; it will artra&, repel, and communicate
this Virtuc to any other non cleétric Body : On the
Approach of a Non-cle@ric, a Spark of Fire, with
a Snap attending it, will come from it; which
Spark wiil be greater or iefs, as the Bodics approach-
ing it have more or lefs of the cleérical Quality re-
fiding in them; and there will likewife be the fame
offenfive Smcll as was obferved of the Tube.

From thefe Experiments, which I think contain
the principal Phenomena of Ele@ricity, may juftly
be drawn the following Conclufions :

1/#. That thefe remarkable Phenomena are pro-
duced by means of Effluvias; which, in ex-
citing the electrical Body, are put into Motion,
and {cparated from it. .

2dly. That the Particles compofing thefe £ fluvia
ftrongly repel cach other.

3dly. That there is a mutual Attra&ion between
thefc Particles, and all other Bodies whatfo-
ever.

That there are Effuvia cmitted from the Tube
when rubbed, and which furround it as an Atmo-
fphere, is cvident, from that offenfive Smell arifing
from them, from that Senfation on the Hands or
Face, when the Tube is brought near either of them,
and from thofe Sparks of Light, on a ftill neareyg
Approach of the Finger to it.

That the Particles of thefe Efffuvia repel each
other, is proved by the Cork-Balls (Exp. 4.) and
the Fibres of the Fcather (Exp. §.) repelling each
other, when impregnated with them ;and by the Leaf-
Gold (in Exp. 2.) being repelled by the Tube, and

not
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fiot returning to it again, unti!, by coming near, or
rouching, fome non-cle@tric Body, the Efluvia ate
drawn off from. it.. ‘

From this Property it is, that thefe Efffuvia cx-
pand themfelves with fo great a Velocity whenever
they arc fcparated from the clettric Body; and as
they are likewife capable of being greatly condenfed,
may we not from hence jultly conclude they are
claftic?

That there is a mutual Attradtion between thefe
L ffluvia and molt other Bodices, appears from their
col.ccting from the Tube fuch Quantities thereof, as
to ecnduc them with the fame Propertics with the
Tube itlelf, as was proved by the 34, 474, and ¢4
but morc particularly by the 62h Experiment.

Theie Principies being admitted, it will follow,
that the greater Diffcrence there is in the Quantity
of clectrical Effluviain any two Bodies, the ftronger
will be their Attraction.  For, if the Effuvia in
cach arc equal, inftead of attratting, they will repel
cach other; and in proportion as the Quantity of
cleCtric Matter is drawn from one of the Bodics,
wiil the Attraction between them increafe, and con-
fequently be firongeft, when any one of them has
ail the elcctrical Matter drawn from it.

The Particles of thefe Efluvia are fo cxceedihg
fmall, as cafily to pervade the Porcs of Glafs, as is
cvident, in that a Feather, or any light Rodics in-
clofed in a glafs Ball hermetically fealed, will be
put in Motion on the cxcited Tube being brought
ncar the Outfide of it; and it has been generally
thought that they pafs through the Porcs of the
denfeft Bodies; and therc are feveral Experiments

which
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which render this Suppofition not improbable; tho’
I muft acknowledge I have not yct met with any
one that I think is quite conciufive.

I fhall now proceed to fhew, how, from thefe
Principles, the ‘Phenomena of [ome of the more
remarkable Experiments of Elettricity may be ac-
counted for.

Exp. VIIL

Let a Rod of Iron, pointed at onec End, be fuf-
pended on filk Lines, as in Exp. the 6¢h, and by
the Sphere be made electrical. When the Rod is
{trongly eletrified, a Stream of Light in diverging
Rays will be feen to iffue from its Point; and if
any non-electric Body is held a few Inches from the
Point, the Light will become vifibie to a greater
Diftance, and if the non-ele@ric Body is Likewifs
pointed, a Light will fcem to iffuc from that in di-
verging Rays in the fame manner as from the elec-
trified Rod. But if the non electrical Body is flat,
and held at the fame Diftance from the Rod as-the
pointed one was, no Light will be fecen to cone
from ir.

The principal Phenomena to be accounted for in
this Experiment are; Why a Light is only feen at
the Point of the Rod, and not through the whole
Length of it: Why this Light is vifible to a greater
Length, when the Point is approached by a Non-
eletric’ And, Why a Light is 1cen to iflue from
the Non-electric when it is pointed, and not when
it is flar,

Upon which I obferve, that whenever the Sphere
is excited, the eleltrical Effluv.a arc thercby put
into Motion, and made to form an Atmofphere

2 round
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round about it, from whence, by thcir repuifive Pro-
perty, they cndeavour to expand themfieives on ali
Sides cquaily ;5 but being firon:ly attralied by the
Iron, a great Part of them are drawn off along the
Rod, about whofc Surface tacy likewife form an
Atmofphere, which will be denfer or rarer, in pro-
portion as the Atrraction of the Rod is grearer or
lefs 5 and as the repulfive Power of thefe £fluvia
wiil always increafe in proportion with their Den-
fitv, it will foliow, that whenever the Sphere is {o
firongly excited, that tac Ejffavia furrounding it are
denfer than thole furrounding the Rod, they wili,
bv their repuifive Property, drive the Effluvia off
from the End of it in a Strcam, and that with a
very great Velocity s asis evident, from their ftrike-
ing againft the Hand like a Blaft of Wind when
brought near the End of the Rod: And as this Ve-
locity is partly owing to the Attraction of the Rod,
fo this Attra&tion continuing quitc to the End of ir,
the Velocity of the Particles will there be greatefts
and as they approach towards the Point, they will
be brought ncarer together, and therefore become
denfer there than in any other Part of the Rod; and
therefore if the Lizht is owing to the Denfity and
Velocity of the Effluvia, it will be vifible at the
Point, and no-where cife.

And that the Light is thus produced, will appcar, in
that whatever increafes or diminithes either the Velo-
city or Denfity of the Particles will increafcor diminifh
the Light. For, let the Motion of the Wheel which
turns the Sphere be ftopped, the Current of the £/
Auvia will hkewife be flopped, and the Rays of

Light will no longer be feen to iffic from the
Point,
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Point, and yet the whole Red will continue to be
clectrical 5 but, on putting the Spherc again into
Motion, the Effluvia will become vifible as before,
and will increafe, as the Spherecismore firongly excited.
Again, the Light will be vifible to a greater or lefs
Diftance, as the Point is more or lefs acute; and as
this Light is always brightett ncxt the Point, and
grows fainter, as the Rays diverge, this is plainly
owing to the different Denfity of the Rays at equal
Diftances ; for, when the Point is 'more acute, the
Rayswilldiverge lefy, and therefore will be denfer to
a greater Diftance than when it is lefs acute.

When a Non electric, whofe End is flat, is brought
within a few Inches of the Point of the electrifica
Rod, the clectric Stream will be attracted by i,
and the Rays made to diverge lefs than before; and
the Effect wiil be the fame as if the Point was
morc acutc; v7z. 2 Continnation of the Lizht to
a greatet” Diftance, and which will be farther in-
creafed by the additional Velocity the Particles will
acquire from thc Attraction of the Non-electric.
What will follow on a nearer Approach of the Non-
clectric to the Rod, will be confider'd under the
next Experiment.

If the Non-zlectric is pointed, and held in the
fame Place as the former, a Light will appear from
it the fame as from the clectricali Body : For, as the
Points of the two Rods arc the Parts which ap-
proach nearclt cach other, the Attraction there will
be ftrongeft : The Rays therefore, which diverged
from the clectrical Rod, will be attracted by, and
madec to converge towards, the Point of the non-
electrical Rod, and will confequently be nearly of
the fame Decnfity ar the one as the other ; and the

Ec Velogity
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Velocity being accclerated by the additional Attrac-
tion, the Rays will become luminous at the Point
of the Non-eleltric, the fame as at the Point of the
cle@rified Rod. If this Experiment is made with a
Tube, inflead of a Sphere, as it cannot be fo uni-
formly excited as the Sghere, the Light will iffue
from the Rod in Flafhes, as the Tube is more or lefs
cxcited.

Several very ingenious Gentlemen, and in parti-
cular the Abbé Nulet have imagined, that the Light
feen at the Point of the Non-cleétric was “xodacgd
by means of Effuvia ifluing from it in dne”m"
Rays towards the cletrified Rod, and which (,ur-
rent of Effluvia is thercfore f'uppofcd to be the
Caufl: of the attrative, as a like Current iffuing at
the famc time from the eleérified Rod is fuppofed
to be the Caufe of the repulfive Property of Elec-
triciry.

This Conjeture being direétly contrary to the
Account I have given of this Phenomenon, 1 fhall
offer fome Confiderations in Support of what I have
advanced, and which I think will make it appear
highly improbabie, that any fuch Current of Effluvia
iffucs out of the Non-eletric; but as what I have to
offcr on this Subjet would trefpafs too much on
the Society’s Time at prefent, I fhall defer it to my
next Paper. I am,

Gentlemen,

Tour obliged humble Servm,
John Ellicott.

3
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3. A Continuation of the foregoing Eflay.

Read May 19 W N a Paper I had the Honour to commu-
1748. nicate to this Society, March 24, 1en-
deavour’d, trom the Principles thercin laid down, to
account for {ome of the moft remarkable Phens-
mena of Eleltricity; and in particular for that Ap.
pearance of a Light iffuing from the End of an ircn
Rod, when pointed, and made electrical ; Why this
Light was vifible only at the Point, and in no other
Part of the Rod: Why the Light was vifible to a
areater Lengtlt when the Point was approached by
a Non ele@tric: And why a Light will be feen as if-
fuing from the Non-electric when it is pointed, but
not when it is flat.

[ thail now endeavour, from the fame Principles,
to account for thofe Phenomena, which will be
producced on a nearer Approach of the Non-eleétric
to the elcétrificd Rod.

Exp. VIIL

If the non-clectric Body, whether flat or pointed,
is brought nearer to the End of the Rod, than in the
lat Experiment, there will be a fmall Stream of
Lizht produced, reaching quite from the electiic to
the non-electric Body ; and if brought ftill nearer,
there will iffue a Spark attended with a fmail fnap-
ping Noife, which will bc fucceeded by others at
cqual Intcrvals; and if the Non-electric is heid at
fome Diftance from the Side of the Rod, the Point
of it will frequently appear luminous, but no Part

: Ec2 of
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of the electrified Rod will be fo. If it is brought
nearer, there willi likewife be Sparks produced at
nearly equal Intervals from each other, which will
fometimes appear as ifiuing from the Side of the
clectriZed Rod, at others, as coming from the Non-
clectric. .

If a Finzer is ufed as thie Non-ciectric, it wiil re-
ceive a {mart Stroxe ; and i Spir.t of Wine, heated
fo as to cmit an infiammabdle Vapour, is made ufe
of, it wili be kindled by the Spark.

Thele Phenvinena mav, on the afore-mention’d

Principles, be thus accounted for.

If the ron-cleliric Rod is pointed, and brought
{o near, as, bv its Attraction, to prevent the Ravs
ifluing from the Poiat of the clectrified Rod from
diverzing, they will be drawn off paralicl to cach
other, and confequent:y be ecqually luminous through-
out the wholc Diftance between the two Rods.

If the Nou-electric be brought ftill ncarer, the
attractive Force will be fo much increafed, as not
only to affect the Efffuvia, when they are driven
off from the Point of the electrified Rod, butto be
capable of drawing them off from a confiderablc
Part of the Rod beyond the Point; and that with
a Vciocity, and in a Quantity, fufficient to- occa-
fion both the Spark and Blow, as well as the Noife
that is hcasd,

The fame is the Cafe, when the non-clectric
Rod, or a Finger, is held 2zainft the Side of that
which is made clectrical: At a greater Diftance a
Light will appear as iffuing from the Non-electric,
the Particles attracted from a large Surface of the
Rod (and therefore not vifibie as coming from it)
being madc to converge to a Point, are thereby ren-

dered
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dered luminous, and, if brought nearer, there will
iffue Sparks in the fame manner as when held to the
End: And that this is owing to the Increafe of the
attractive Force, feems plain ; for it was obferved in
the laft Experiment, the Attraction was capable of
changing the Direction of the Rays at the Diftance
of feveral Inches; whereas a Snap or Spark is fel-
dom produced, when the Non-electric is held more
than an Inch and half diftant. If thercfore the
Attraction decreafes, as the Squares of the Diftances
iacreafes, as it probably does, the attractive Force
will be many times greater in one Cafe than in
the other, and if where thc artractive Power was
weaker, as in the former Experiment, therc were {5
many Rays of the electric Matter collected, as to be
fufficient to produce a Light, it cannot be thought
extraordinary, when the Attraction is fo greatly in-
creafed on the nearer Approach of the Non-clectric,
that both the Denfity and Velocity of the Particles
fhould be thereby increafed, {fo as to produce Heat
fufficient to fire the Vapour arifing from Spirit of
Wine, or any other inflammable Vapour.

And that the Quantity of the clectric Particles is
greatly increafed, as well as their Velocity, is cvi-
dent from that large Surface of the Rod, which, by
the Approach of a Finger, is in onc Spark divefted
of them; and which requiring fome time before it
can be again {ufficicntly recruited, I apprchend is
the Reafon of that Interval between the Sparks.
And here it mult be obferved, that the Diftance
the Point of the Non-clectric is held at from the
Rod, in ordcr to produce the greateft Spark, muft
be varied, in proportion as the Rod is electrified in
a greater or Jefs Degrees the more ftrongly the Rod

13



[ 216 ]

is impregnated the greater will be the Diftance; and
if then the Non-eledtric is brought nearer, the Sparks
will be {maller, but fucceed cach other quicker; fo
that when it is brought almoft to touch the Rod,
they will appear like a fmall Stream. The Reafon
of which I take to be, that as the cleftric Armo-
fphere furrounding the Rod isdenfer nearer it than far-
ther off, when the Non-eleétric is brought into (o very
denfe a Part of the Atmofphere, it will from thence
become ncarly as cleétrical as the Rod itfelfs and
thercfore Jofe great Part of its attractive Force, and
confequently will only be able to draw off thofe
Particles from the Rod which are neareft to it.

I would farther take notice, that the Sparks are
always produced in the Space betwcen the Non-
cle@tric and the Rod, and often appear as iffuing
from the Non elc&nc This Appearance is proba~
bly owing to thofc Particles, which, by their Elaf
ticity, are refle¢ted back again from the Non-cie&ric:
towards the Rod, and which, by ftriking againft
thofe coming from it, produce both the Sparks and
Noife that is heard; and as I have already fhewn,
that the Particles often appear in luminous Rays at
the Point of the Non-clectric, it thence happens,
that the Spark is frequently kindled fo near to the
Non,eletric, as to appear as iffluing from it.

I obferved, in my former Paper, that feveral in-
genious Gentlemen, from this Appearance of a Light
at the Point of the Non-eleftric, have imagined
there was a Current of electrical Efffuvia continu-
ally iffuing out of it, and which, fetting in towards
the electrified Rod, was the Caufc of the Attraction
of the Electricity: And this Conjecture of thcixﬁ

wi
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will feem to be greatly favoured by the following
Experiment.

If fome of the Fibres of a Down-Feather be fuft-
ened to the End of a fmall Skewer or Wire, and
madc electrical, they will trongly repel each otber,
and will expand themfelves on all Sides to the
greateft Diftance poflible from cach other; but if a
non clectric Perfon bring the Point of a Pair of
Compaflcs, or any other fmall-pointed Body near
tocm, they will be repeil’d from ir, and driven up
together as with a Blalt of Wind, and, in the dark,
a Light will be feen as iffuing from the Point 5 from
whence it might be concluded, that the Fibres are
repell’d by Ejffluvia iffuing out of the Point of the
Non-clectric.

As the Abb¢ Nollet endeavours to account for
the Atrtraction of Electricity on this Principle, I
fhall offer fome Confiderations, which, notwith-
ftanding thefc Appearances, have induced me to
be of a diffcrent Opinion; and they are founded
on the following Obfervations.

Firft, That however replete any Bodies may be
with the clectric Matter, none of thefe Phe-
nomena arc ever produced, unlefs the £fluvia
arc firft excited in fome particular Body, and
put in Motion, cither by rubbing, or fome
fuch-like Operation.

Secondly, That the Effluvia are not to be equally
excited in ail Bodies, but much ftronger in fome
than in others; and that, in particular, they are
not capable of being at all excited in Mectals
by Friction.

Thirdly,
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Thirdly, The attractive and repulfive Pioperty
will be ftronger or wceaker in any Dedy, in
proportion to the Quantity of cxcited Effluvia
wherewith it is impregnated.

Fourthly, That thofc Bodics which arec moft cafily
cxcited by Friction, will reccive the lealt Quan-
tity of the electrical Efffuvia from any other
cxcited Dody; and, on thec contrary, Metais,
or thofc Bodics in which they cannot be cx-
cited by Friction, will receive the moft.

From thefe Obfervations 1 think it may be fhewn,
that this Appcarance of Light is fo far from proving
that the Effluvia come out of the Non-clectric, at
whofe Point they are vilible; that from thencce it
cannot be concluded the Body has any of the elec-
trical Matter refiding in ir, but is rathcr a Proof to
the contrary. For I have already fhewn, that the fame
Appearance would be produced from the fetting in
of the Effluvia into the Non-clectrics; and this
might bc confirmed, if ncceffary, by a Variety of
Expcriments.  And as thofe Bodies, at whofc Point
this Light appcars the ftrongeft, afford us no Signs
of their having any of the clectrical Efffuvia re-
fiding in them, cither by their attracting or repel-
ling other Bodics, or by their being capable of being
excited in them by Friction, as in Glafs, & . nor
in fhort any fort of Evidence whatfoever, but what
arifcs from this Appearancc; may we not expect
fomc better Proof of their being poffefled of thefe
Effluvia, before we admit of their iffuing out of
them?

Again, it appecars very cxtraordinary, that thofc
Bodics, in which the Efffuvia cannot be cxcited by

any
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any other Method, fhould fend forth {uch Strcams
of them, only on their being brought within a {ew
Inches of the clcélrificd Rod, and that thefe Scrcams
fhould incrcafe as the Rod is more fironsly cleétri-
fied 5 and yet that few or none of thefe Strcams {hould
ifluc trom tholc Dodics in which the [Lfffuvia can
be cxcited : And if the firft-mention’d Bedics are
thcmiclves firongly impregnated, the Streams will
difappear, and they will be fo far from parting with
any of their Fffluvia, that, on the contrary, they
wiil be firongly repelied by the Rod.

I farther apprehend, on this Suppofition, it will
be extremely difficule, if not impoflible, to account
for the ccafing of the Stream from the Point of the
Non-clectric on ftopping the Machine ;as likcwife that
the Rod thould fo foon be divefted of its Efffuvia, on
fuch a Non-clectric’s being held near it, which it
would otherwife rctain for f{cveral Hours, and which
1 think is a ftrong Proof of the Effluvia’s pafling
from the Rod into the Non -clc@ric. And that it
certainly does {o, may be confirmed by the Perfon
who holds the Non-electric ftepping upon a Cake of
Wax, when he will foon become eleétrical, from the
Effluvia he will receive (thro’ the Point of the Non-
clectric) from the Rod; but {olong as he continues to
{c fo, there will not be fcen any Light to iffue from the
Point; which I apprehend cannot be accounted tor
on any other Principle, but that of the fetting in of
the Efffuvia at the Point of the Non-eleCiric.  And
as I have aiready thewn, that all the Phenomena are
naturally to be accounted for on this Principle, with-
out being liable to any of the above-meution’d Ob-
jeQions, I muft remain of the Opinion (till [ can fee

thefe
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thefe Objettions anfiver’d) that this Appearance of
Light is no Proof that the Efffuvia iffuc out of the
Non-clectric, but of the dircet contrary.

The above-mention'd Objections might be brought,
with cqual Forcce, againft the Fibres of the Feather being
repelled by Efffuvia ifluing cut of the Point of the
Non-cle@ric that is held near it, and in particular,
that this Effcct would ceafc to be produced, either
when the Machine was ftopped, or the Perfon who
held the Point became elettrical.  And to thefe 1
would add, that it this was rcally the Cafe, the Fi-
bres would continue to be repell’d, notwithftanding
any Alteration in the Shapc of the Non-eletric s
whereas, on the contrary, if the Joint of a Pair of
Ccempafles was held towards them, inftcad of the
Point, they would be ftrongly attracted to it: And
the fame will always happen, whenever an obtufe
Body is brought near them inftcad of a pointed one.

The true Caufe of this remarkable Phenomenon
{ apprehend to be the different Denfity of the Ef-
fluvia at the Extremities of the two Bodies; for I
have alrcady thewn the Effuvia will be much denfer
at the Extremity of a pointed Body than at an ob-
tufe onc: And as the Force by which the Particles
endeavour to expand themfelves, increafcs in propor-
tion to their Denfity, it fuliows, that the Particles
will be reflected back with greater Violence from
the pointed Body than the others and this Force ex-
ceeding the attraltive Power of that particular Part
of the Feather, to which it isdirected, the Fibres will
be repclled by its whereas the Force, with which
the Particies endeavour to expand themfelves from
the obtufe Body, being lefs than the attrattive Power,

it
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it follows, that the Fibres of the Feather will conti-
nue to be attratted by it.

Expr. IX.

Take two Plates of Metal, very clean and dry,
whofc Surfaces are nearly equal ; hang one of them
horizontally to the electrified Rod, and bring under
it upon the other any thin light Body, as Leaf-Silver,
¢rec. when the upper Plate is made electrical, the
Silver will be attracted by it; and if the under Plate
is held at a proper Diftance, will be perfectly fuf-
pended at right Angles to the Plates, without touch-
ing cither of them ; but if they are cither brought
ncarer togcether, or carried farther afunder, the Leaf-
Silver will ceafe to be fufpended, and will jump up
and down between them. The fame Effect will be
produced, if you reverfe the Experiment, by electri-
fying the bottom Plate, and fufpending the other
over it. ;

If the upper Plate is electrified when the Leaf-
Silver is brought near, it will be attracted upwards
by it, and thereby become cleétrical; and fo long
as it continues to be electrical, it will likewife be
attracted downwards by the non-electrical Plate.
Whenever therefore this laft Attraction added to the
Gravity of the Silver, which acts in the {ame Di-
rection, is equal to the contrary Attraction upwards,
the Leaf-Silver will, by means of thefe two oppo=
fite Forces, be kept fufpended between the Plates,
and will continue to be fo, as long as the Equality

ot thefe Forces is preferved.
Ff 2 I have
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I have already Thewn, that the Attraftion between
any two Bodies wi!l always be in proportion to the
different Quantity of eleéric Efffuvia they are pof-
fefled of 5 the greater that Difference is, the greater
will be the Attraltion. In order therefore to ob-
tain this cqual Attra&ion at firft, the Leaf-Silver muft
be imbued with a greater or leffer Quantity, in pro-
portion as the Plate is more ftrongly or weakly
clectrificd; but always with a much lefs Quantity
than the Plate; and likewife the lower Plate will
require to be placed at different Diftances, in propor-
tion to the Quantity of ele@tric Matter the upper Plate
is poffcfled of. As therefore the Sufpenfion of the
Siiver depends upon the exa& Proportion of Attrac-
tion (arifing from the different Quantitics of electric
Matter) in the two Plates and Leaf-Silver, it follows,
that whatever alters the Quantity contained in any
one of them would prevent the Sufpenfion.

It is well known, that, by the Attraction between
any two Bodies, the electric Eﬂuw’a are conti-
nually drawn off from that which bhas the greateft
Quantity of them, till the other being fufliciently
impregnated, the Attraction ceafes. In order there-
fore to preferve thefe Proportions, it is neceffary,
that, as faflt as the non-electric Plate draws off any
of the Ejffluvia from the Leaf-Silver, it thould part
with it again; and fo, by continuing to be a Non-
electric, an equal Degree of Attraction be preferved
and again, that rhe Leaf-Silver thould receive a freth
Supp'y from the ele@rical Plate, equal to what it
conftantly parts with; and the electrical Plate muft
likewife reecive an equal Supply from the Globe;

and
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and that there is fuch a conftant Current of the clec-
trical Effluvia, is cvident, from thofe fmall Streams of
Light, vifible at-the two Corners of the Silver next
the Plates. If thercfore the Globe thould be ftop-
ped, or the under Piate by any means become clec-
trical, thefe Proportions would be thereby deftroy’d,
and the Lecaf-Silver would ceafc to be fufpended.

That the Leaf-Silver is always necarer to the non-
elecrrical than to the clectrified Plate, is owing to
its recciving its Supply of Effluvia from the Atmo-
{, nere furrounding the clectrified Plate: For as the
Flite is more fteongly clectrified than the Siiver, its
Atmofphere of Lffluvia will be denfer to a greater
Uiltance than that furrounding the Leaf-Silver, and
therefore can fupply an equal Quantity at a greater
Diftancce than what the lower Plate can receive from
the Silver, whofc Atmofphere is rarer; and there-
forc, as the Silver will always be (ufpended in thar
Part where the two Currents arc equal, without
which [ have alrcady fhewn the Proportion would
be deftroy’d, it will confequently be always nearer
to thec non-electrical than to the clectrified Plate.
If the Experiment is reverfed, by clectrifying the
under Plate, and making the uppcr one the Non-
electric, the only Difference will be, that the Gra-
vity of the Silver muft then be added to the Attrac-
tion of the electrified Plate, and will therefore caufe
the Silver cither to be nearer the non-clectrical one,
or the Plates to be moved a little farther afunder,
or pcrhaps both.

I fhail noc at prefent prefume to take up any
more of the Time of this illuftrious Soczezy ; hoping

that
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that I have already thewn how the principal Pheno-
mena of Electricity may be accounted for, upon
the tew Principles I have laid downs; and how-
ever in different Experiments the Effects produced
may either be varied, or increafed, I doubt not but
they may all be cafily accounted for from the fame
Principles; as I fhall willingly attempt to make ap-
pear at fome more convenient Time, fhould it be
thought neceffary. In the mean time I have the
Pleafurc to fubfcribe myfelf,

Gentlemen,

ZTour moft obedient humble Servant,

John Ellicott.

XIL. A brief accrunt of a Roman Teflera, by

Myr. John Ward F. R. S. & Prof. Rbetor.
Grefb.

Rsad March 3. HE brafs plate, which accompanies
1747 this paper, and has been the occa-
fion of it, was dug up fome time fince at Market-
firect in Bedfordfhire; which lies in the Roman
road called Watlingftreet, about five miles on this
fide Dunftable; and was brought to the Ssciety by
their worthy Member, Samuel Clark Efq;.

The



