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L Experiments and Obfervations, tending
to illuflrate the Nature and Properties
of Ele@ricity : By William Watfon,
Apothecary, F. R. S.

A Letter to Martin Folkes, Efy; Pr.R. S.

S IR,
Read ot jgwral Ilblmlhg: HE SocieTy hav-
of the Royal Society, betaveen . ‘ K
March 28, and Oftober 24, I. mng he%rd: ffom fome
1745. bere printed with “Ai- of their Correfpon-
rerations. dents in * Germdn]’

that what they call a Vegetable Quintcflence had been
fired by Electricity, I take this Opportunity to acquaint
you, that, on Friday Evening laft, I fucceeded, after
baving been difappointed in many Attempts, in {etting
Spirits of Winc on fire by that Power.

The preceding Part of the Week had been re-
markably warm, and the Air very dry; than which
nothing is more neceflary towards the Succefs of
eleérical Trials: To thefe I may add, that the Wind
was then Eafterly, and inclining to freeze. I that
Evening ufed a glafs Sphere, as well as a Tube ; but
I always find myfelf capable of fending forth much
more Fire from the Tubc than from the Sphere,
probably, from not being fufficiently ufed to the

laft.
Qqq I had

* See an Account of Prof. Winckler’s Book of Ele&ricity in thele
Tranf. N°. 471. p. 166. Prof. Hollman, Tranf. No. 475. p. 239.
Dr. Miles, ib. p. 290. Winckler’s E xperiments, ib. p. 307. Mr. de
Bozes, Tranf. N°. 475. p. 419. C. M.
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T had before- obferv'd, that, altho’ * Non-ele@ric
Bodics, made eledrical, lofe almoft all that Ele&ri-
city, by coming cither within or near the Conta& of
Non-electrics not made cle@rical. It happens other-
wifc with regard to Eleétrics per fe, when excited
by rubbing, patting, ¢re. ; becaufe from the rubbed
Tube I can fometimes procure five or {ix Flathes from
different Parts 5 as though the Tube of two Feet
long, inftcad of being one continued Cylinder, con-
fited of five or fix feparate Segments of Cylinders,
each of which gave out its Eie&ricity at a different
Explofion.

The Knowlege of this Theorem is of the utmoft
Confequence towards the Succels of eleétrical Ex-
periments 5 ina{much as you muft endeavour, by all
poflible means, to colieét the Whole of this Fire at
the fame time. Profcflor Hollman {eems to have
endcavour’d at this, and fucceeded, by having a tin
Tube; in one End of which he put a great many
Threads, whofc Extremities touch’d the Sphere when
in Motion, and cach Thread colleéted a Quantity of
ele@rical Fire, the Whole of which center'd in the
tin Tube, and went off at the other Extremity.
Another thing to be obferved is, to endeavour to
make the Flathes follow each other fo faft, as that a

fecond.

# 1 cail Eledfrics per fe, or criginally Electrics, thofe Bodies, in which an
strraltive Power towards light Subftancesis eafily excited by Friction; fuch
as Glals, Amoer, Suiphur, Sealing-wax, and moft dry Ports of Anima's, as
Siik, Hair, and {uch-like. 1 call Non-electrics, or Conductors of Ele&ricity,
thofe Bodies, in which the abrve Property is not atall, or very flightly per-
ceptibie ; fuch ss Wood, Animsls living or dexd, Mctuls, and vegerab'e Sub-
ftances.  Sce Gray, Du Fay, Defaguliers. Wheler, in the Philofophical
Tranfactions, N 417, 422, 423. 431, 436. 439 444 453, 454 460
462, 464,
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fecond may be vifible before the firlt is extinguifh’d,
When you tran{mit the electrical Fire along a Sword,
or other Inftrument, whofe Point is fharp, it often
appears as a Number of diffleminated Sparks, like
wet Gunpowder or Wild-fire : But if the Infirument
has no Point, you generally perceive a pure bright
Flame, like what is vulgarly call'd the Blue ball,
which gives the Appearance of Stars to fired
Rockets.

The following is the Method I made ufe of, and
was happy enough to fuccced in. I fufpended a
Poker in filk Lines ; at the Handlc of which I hung
feveral little Bundles of white Thread, the Extre-
mities of which were about a Foort at right Angles
from the Poker., Among thefe Threads, which were
all artradted by the rubbed Tube, I excited the greateft
clectrical Fire I was capable, whillt an Affiftant, near
the End of the Poker, held in his Hand a Spoon, in
which were the warm Spirits. Thus the Thread
communicated the Eletricity to the Poker, and the
Spirit was fired at the other End. It muft be obferv'd
in this Experiment, that the Spoon with the Spirit
muft not touch the Poker; if it does, the Ele&ricity,
without any Flathing, is communicated to the Spoon,
and to the Afliftant in whofe Hand it is held, and fo
is loft in the Floot.

By thefe means I fired feveral times not only the
ethereal Liquor or Phlogifton of Frokenius, and re&i-
fied Spirit of Wine, but cven common proof Spirit.
Thefe Experiments, as I before obferved, were made laft
Friday Night, the Air being perfectly dry.  Swnday
proved wert, and Monday fomewhat warm ; fo that
the Air was full of Vapour, Wind South-weft, and

Qqq 2 cloudy.
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cloudy. Under thefe Difadvantages, on Monday
Night I attempted again my Experiments ; they fuc-
cecded, but with infinitely more Labour than the
preceding, becaufe of the Unfitnefs of the Evening
for fuch Trials. Your Candour will not permit you
to think my Minutenefs trivial, with regard to the
Circumftances of the Weather, who know how many
Things muft concur to make thefe Experiments fuc-
ceed. I fhall wait with Impatience for a proper
Opportunity to have thefe Experiments repeated in
your Prefence ; and am, with the utmoft Refpedt,

S IR,
Alderfgate-Street, March 27. )
1745, Lour maft obedient
Hymble Servant,

W. Watlon,
I1.
A Letter to the Rovyar SocieTy.

Gentlemen,
Read April 25. Y Lately acquainted you, that T had beeg
1745 able to fire Spirit of Wine, Phlogifton

of Frobenius, and common proof Spirit, by the
Power of Eletricity. Since which (till Yefterday)
we have had but one very dry fine Day; viz. Mon-
day, April 15s. Wind E. N. E. ; when, about Four
o Clock in the Afternoon, 1got my Apparatys ready,
and fired the Spirit of Wine four times from the
Poker as before, three times from the Finger of a
Perfon eledtrificd, flanding upon a Cake of Wax,

and
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and once from the Finger of a fecond Petfon ftand-
ing upon Wax, communicating with the firft by
means of a Walking-cane held betwcen their Arms
extended. The horizontal Diftance in this Cafe be-
tween the glafs Tube and the Spiric was at leaft ten
Fect.

You all know, that there is the repulfive Power
of Eleétricity, as well as the attrative; inafmuch as
you are able, when a Feather, or fuch-like light Sub-
ftance, is replete with Elericity, to drive it about
a Room, which Way you pleafe. This repulfive
Power continues, until either the Tube lofes its ex-
cited Force, ot the Feather attralts the Moifture from
the Air, or comes near to fome non-cleGtric Sub-
ftance; if fo, the Feather is attratted by, and its Elecs
tricity loft in, whatever Non-eleftric it comes near.
In ele@rified Bodies, you fee a perpctual Endeavour
to get rid of their Eleé@ricity. This induced me to
make the following Experiment.

I placed a Man upon a Cake of Wax, who held
in one of his Hands a Spoon with the warm Spirits,
and in the other a Poker with the Thread. I rubbed
the Tube amongfi the Thread, and ele@rified him as
before. 1 then ordcred a Perfon not eleritied to
bring his Finger near the Middle of the Spoon; upon
which, the Fiath from the Spoon and Spirit was vio-
lent enough to firc the Spirit. This Experiment [
then rcpeated three times.

In this Mcthod, the Perfon by whofe Finger the
Spirit of Wine is fired, feels the Stroke much more
violent, than when the eleérical Fire goes from him
to the Spoon. This Way, for the fake of Diftinétion,
we will call the repulfive Power of Eletricity. :

The
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The late Dt. Defaguliers has oblerved, in his ex-
cellent Diffcrtation concerning Eleétricity, ¢ That
¢ there is a fort of Capricioufnefs attending thele
¢ Experiments, or fomething unaccountable in their
¢ Phenomena, not to be reduced to any Rule. For
¢ fomectimes an Experimcnt, which has becen made
¢ feveral times fucceflively, will all at once fail’
Now I imagine, that the greateft Part, if not the
Whole of this Matter, depends upon the Moifture
or Drynefs of the Air; a fudden though flight Al-
tcration in which, perhaps not fufficient to be obvious
to our Faculties, may be perccived by the very fub-
tle Fire of Elc&ricity. For,

1ft, I conceive, that the Ajr itfelf (as has been
obferved by Dr. Defaguliers) is an Electiic per fe,
and of the vitreous Kind; thercfore it repels the
Ele@ricity arifing from the glafs Tube, and difpofes
it to eleé&rify whatcver non-cleétrical Bodies receive
the Effluvia from the Tube.

2dly, That Water is a Non-eleétric, and, of con-
fequence, a Conduflor of Elcé&ricity. This is exem-
plified by a Jett of Water being attraéted by the Tube,
from cither Ele&trics per fe conduling Eleéricity,
and Non-ele@rics more rcadily when wetted; but
what is more to my prefent Purpofe, is, that if you only
blow through a dry glafs Tube, the Moifture trom
your Breath wiil caule that Tube to be a Conduttor
of Ele&ricity.

Thefe being premifed, in proportion as the Air is
replete with watery Vapours, the Elc@ricity arifing
from the Tube, inftead of being condu&ed, as pro-
poled, is, by means of thefe Vapours, communicated

3 to
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to the circumambient Atmofphere, and diffipated as
faft as excited.

This Theory has been confirmed to me by divets
Experiments, but by none more remarkably than on
the Evening of the Day I made thofe bcfore-men-
tion’d; when the Vapours, which in the Afternoon,
by the Sun’s Heat, and a brisk Gale, were diffipated,
and the Air perfe@ly dry, defcended again in great
Plenty, upon the Abfence of both, and in the Even-
ing was very damp. For between feven and eight
o’ Clock, I attempted again the fame Experiments in
the fame manner, without being able to make any
of them fucceed; though all thofe mentioned in
this Paper, with others of lefs Note, were made in
lefs than half an Hour’s time.

I am the more particular in this, being willing
to fave the Labour of thofe, who are defirous of
making this Kind of Trials. For, although fome
of the icflur Experiments may fuccced almoft at any
time, yet I never could find, that the more remark-
able ones would fuccewd but in dry Weather, Iam,

Gentlemen,

Qour moft obedient,
Londen, Ap1il 25,

1745, Humble Servant,

W. Watfon.

HL A
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A Letter to the Rovar Socretyv.

Gentlemen,
Read Oftob. 24.F N fome Papers I lately did myfelf the
1745 Honour to lay before you, I acquainted

you of fome Experiments in Elericity ; particularly
I took notice of having been able to fire Spirit of
Wine by what I called the repulfive Power thereof's
which I have not heard had been thought of by any
of thofe German Gentlemen, to whom the World
is obliged for many furprifing Difcoverics in this
Part of Natural Philofophy.

How far, {tri¢tly {peaking, the Spirit, in this Ope-
ration, may be faid to be fired by the rcpulfive
Power of Ele&ricity, or how far that Power, which
repels light Subftances when fully impregnated with
Ele&ricity, fires the Spirit, may probably be the
Subje& of a future Inquiry ; buat, as I am unwilling
to introduce mere Terms into any Demonftration
than what are abfolutely neceflary for the more
ready Concception thereof, and as inflammable Sub-
flances may bc fired by Elefricity two different
Ways, let the following Definitions at prefent fuffice
of cach of thefe Methods.

But firt give me Leave to premif:,that no inflam-
mable Subftances will take Fire, when brought inro
or near the Contact of Elcctrics per fe excited to
Electricity. This Effect muft be produced by non-
electrical Subftances impregnated with Elcctricity re-
ecived from the exciting Elcctrics per fo.  But to
return

1ft,
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14, 1f{uppofe that inflammable Subftances are fired
by the attra&tive Power of Ele&tricity, when this Ef-
fet arifes from their being brought near excited Non-
electrics.

2%, That inflammable Subflances are fired by the
repulfive Power of Ele&ricity s when it happens, that
the inflammable Subftances, being fitlt cle@rified
themfelves, are fired by being brought near Non-
eletrics not excited.

This Matter will be better illuftrated by an Exam-
ple. Suppofe that either a Man ftanding upon a
Cake of Wax, or a Sword fufpended in filk Lines,
are eletrified, and the Spirit, being brought near
them, is fired, this is faid to be performed by the
attractive Power of Ele&ricity. But if the Man elec-
trified, as before, holds a Spoon in his Hand contain-
ing the Spirit, or the fame Spoon and Spirit are
placed upon the Sword, and a Perfon not eleétrified
applies his Finger near the Spoon, and the Spirit is
fired from the Flame arifing from the Spoon and
Spirit upon fuch Application, this I call being fired
by the repulfive Power. Ofthetwo mention’d Kinds
I generally find the repulfive Power firongeft.

Since my laft Communication, the Spirit has been
fired both by the attra&tive and repulfive Power thro’
four Perfons ftanding upon cle@trical Cakes, each
communicating with the other, either by the Means
of a Walking-cane, a Sword, or any other non-
ele@tric Subftance. It has likewife been fired from
the Handle of a Sword held in the Hand of a third
Perfon.

I have not only fited Frobenius's Phlogifton, rec-
tified Spirit, and common proof Spirit, but alfo Sz/

Rrr volatile
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volatile oleofum, Spirit of Lavender, dulcified Spirit
of Nitre, Peony-water, Daffy’s Elixit, Helvetius's
Styptic, and fome other Mixtures where the Spirit
has been very confiderably diluted ; likewile diftilled
vegetable Oils, fuch as that of Turpentine, Lemon,
Orange-peels, and Juniper; and even thofe of them
which are fpecifically heavier than Water, as Oil of
Saffafras; alfo refinous Subftances, fuch as Balfam Cz-
pivi, and Turpentine; all which fend forth, when
warmed, an inflammable Vapour. But exprefled
vegerable Oils, as thofe of Olives, Linfced, and Al-
monds, as well as Tallow, all whofe Vapours ate un-
inflammable, I have not been able yet to fires but
thefe indeed will not fire on the Application of
lighted Paper. Befides, if thefe latt would fire with
lighted Paper, unlefs their Vapours were inflamma-
ble, I can fcarce conceive they would fire by Elec-
tricity 5 becaufe, in firing Spirits, &-¢. I always per-
ceive, that the Electricity fnaps, before it comes in
Contact with their Surfaces, and therefore only fires
their inflammable Vapours.

As an excited Non electric emits almoft all its Fire,
if once touch’d by a Non-clectric not excited, I was
defirous of being fatisfy’d, whether or no the Fire
emitted would not be greater or lefs in proportion
to the Volume of the clectrified Body. In order to
this, I procured an iron Bar about § Feet long, and
near 170 Pounds in Weight; this I clectrified lying
on Cakes of Wax and Refin, but obferved the Flathes
arifing therefrom not more violent than thofe from
a common Poker. In making this Experiment, be-
ing willing to try the repulfive Force, it once hap-
pen’d, that whilft the Bar was at one End electrifying,

a Spoon
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a Spoon lay upon the other ; and, upon an Affiftant’s
pouring fome warm Spirit into thc. Spoon, the elcc-
trical Flath from the Spoon fnapped, and fired the
firft Drop of the Spirit ; which unexpcctedly fired not
only the whole Jett as it was pouring, but kindled
likewife the whole Quantity in the Pot, in which I
ufually have it warm’d,

I find, in firing inflammable Subftances from the
Finger of a Man ftanding upon Wax, that, ceteris
paribus, the Succefs is more conftant, if the Man,
inftead of holding the Thread (the Ufe of which I
communicated in a former Paper) in his Hand, the
Thread is fufpended at the End of an iron Rod held
in one Hand, and he touches the .Spirit with one of
the Fingers of the other.

If a Man, ftanding upon the electrical Cake with
a Difh or decp Plate of Water in one Hand, and
the iron Rod with the Thread in the other, is made
electrical, and a Perfon not electrified touches any
Part cither of thc Plate or Water, the Flathes of
Fire come out plentifully ; and where-cver you bring
your Finger very near, the Water rifes up in a little
Cone, from the Point of which the Fire is produced,
and your Finger, though not in actual Contact, is
made wet. The fame Experiment fucceeds through
three or more People.

In firing inflammable Subftances, the Perfon who
holds the Spoon in his Hand to receive the electrical
Flathes, when the Finger of the electrified Perfon
is brought near thereto, not only feels a Tingling in
his Hand, but even a flight Pain up to his Elbow.
This is moft perceptible in dry Weather, when the
Electricity is very powerful.

Rrr 2 There
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There is confiderable Dificulty in firing Ele&rics
per fe, fuch as Turpentine and Balfam Cspivs, by the
repulfive Power of Ele&@ricity ; becaufe, in this Cafe,
thefe Subftances will not permit the Eleéricity to
pafs through them : Therefore, when you would have
this Expcriment fuccced, the Finger of the Perfon
who is to fire them, is to be applied as ncar to
the Edge as poflible of thefe Subflances when warmed
in a Spoon, that the Flafhes from the Spoon (for
thefe Subflances will emit none) may fnap, where
they are fpread the thinneft, and then fire their Ef*
fluvia. This Experiment, as well as feveral others,
ferves to confute that Opinion, which has prevailed
with many, that the Ele&tricity floats only upon the
Surfaces of Bodies.

If an cle@rical Cake is dipp’d in Water, it is
thereby made a Conductor of Electricity ; the Water
hanging about it tranfmitting the electrical £fffuvia
in fuch a manner, that a Perfon flanding thereon
can by no means be electrified enough to attract the
Leaf Gold at the fmalleft Diftance ; though the Per-
fon fanding upon the fame Cake when dry, attracted
a Piece of fine Thread hanging at the Diftance of
two Feet from his Finger. We muft here obferve,
that the Cake being of an unctuous Subftance, the
Water will no-where lie uniformly thereon, but ad-
here in feparate Molecule ; fo that, in this Inftance,
the Electricity jumps from one Particle of Water to
another, till the Whoie is diflipated.

From the Appearance of the Threads, amongft
which I rub the Tube, I can frequently judge, though
the Spirit may be many Fect diftant from them,
whether or no it will firc; becaufe, when the Per-

fons
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fons ftanding upon the Wax are made electrical
enough to fire the Spirit, the Threads repel each
other at their lower Parts, where they are not con-
fin’d, to a confiderable Diftance ; and this Diftance is
in Proportion as the Threads are made elcctrical,

If two Perfons ftand upon clectrical Cakes at about
a Yard’s Diftance from each other, one of which
Perfons, for the fake of Diftinction, we will call 4,
the other B; if A4, when electrified, touches B, A
lofes almoft all his Electricity at that Touch only,
which is received by B, and ftopped by the electrical
Cake: If A is immediately electrificd again to the
fame Degrec as before, and touches B, the Snapping
is lefs upon the Touch; and this Snapping, upon
electrifying A, grows les and lefs, till B, being im-
pregnated with Electricity, though received at Inter-
vals, the Snapping will no longer be fenfible.

That Glafs will repel and not conduct the Elec-
tricity of Glafs, has been mention’d by others, who
have treated of this Subject; but the Experiments
to determine this Matter muft be conducted with a
oreat deal of Caution; for, unlefs the glafs Tube,
intended to conduct the Electricity, be as warm as
the external Air, it will feem to prove the contrary,
unlefs in very dry Places and Seafons., Thus I fome-
times have brought a cold though dry glafs Tube
near three Feet long into a Room where there has
been a Number of People; when, upon placing the
Tube upon filk Lines, and laying fome Leaf-Silver
upon a Card at one End, and rubbing another glafs
Tube at the other, the Silver has, contrary to Ex-
pectation, been thrown off as readily as from an
iron Rod. At firft I was furprifed at this Appear-

ance ;
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ances; but then conjectur’d, that it muft arife from
the Coldnefs of the Glafs, condenfing the floating
Vapour of the Room. In order then to obviate
this, I warm’d the Tube f{ufficiently, and this Effect
was no longer produc’d, but the Silver lay per-
fectly flill.

It a Number of Pieces of fincly fpun Glafs, cut to
about an Inch in Length, little Bits of fine Wire of
the fame Length, of what Metal you pleafe, and
{mall Cork-Balls, are either put all rogether, or each
by themfelves, into a dry pewter Plate, or upon a
Piece of polithed Mctal, they make, in the follow-
ing Manner, a very odd and furprifing Appearance.
Let a Man, ftanding upon electrical Cakes, hold this
Plate in his Hand, with the Bits of Glafs, Wire, ¢re.
detached from each other, as much as conveniently
may be; when he is clectrified, let him caufe a Pet-
fon ftanding upon the Ground to bring another
Piate, his Hand, or any other Non-electric, exactly
over the Plate, containing thefe Bodies. When his
Hand, &rc. is about cight Inches over them, let him
bring it down gently : As it comes near, in propot-
tion to the Strength of the Electricity, he will ob-
ferve the Bits of Glafs firft raife themfelves upright s
and then, if he brings his Hand nearer, dart directly
up, and ftick to it without {napping. The Bits of
Wite wil! fly up likewife, and as they come near
the Hand fnap aloud ; you feel a fmart Stroke, and
fce the Fire arifing from them to the Hand at every
Stroke: Each of thefe, as foon as they have dif-
charged their Fire, falls down again upon the Plate.
The Cork-Balls alfo fly up, and ftrike your Hand,
but fall again directly. You have a conftant Suc-
ceflion of thefe Appearances, as long as you conti-

6 nue
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nue to cle&rify the Man in whofe Hand the Plate
is held; but if you touch any Part either of the
Man or Plate, the Pieces of Glafs, which before
were upon their Ends, immediately fail down.
Some few Years ago, Sit Fames Lowther * brought
fome Bladders fill'd with inflammable Air, colle&ed
from his Coal-mines, to the Royal Society. This
Air flamed, upon a lighted Candle being broughe
near it.  This Inflammability has occafion’d many
terrible Accidents. Mr. Maud, a worthy Member
of this Society, made at that time, by Art, and thew’d
the Society, Air exattly of the fame Quality. T was
defirous of knowing if this Air would bc kindled by
cle@rical Flathes, I-accordingly made fuch Air, by
putting an Ounce of Filings of Iron, an Ounce of
Oil of Vitriol, and four Ounces of Water, into a
Florence Flask 5 upon which an Ebullition enfued,
and the Air, which arofe from thefe Materials, not
only fill'd three Bladders, but alfo, upon the Appli-
cation of the Finger of an eletrified Perfon, took
Flame, and burnt near the Top and out of the Neck
of the Flask a confiderable Time. When the Flame
is almoft out, thake the Flask, and the Flame revives.
You muft, with your Finger dipped in Water, moiften
the Mouth of the Flask as taft as it is dried by the
Heat within, or the Eic&iricsty will not fire it: Be-
caufc the Flask, being an Electric ger fe, will not
fnap at the Application of the Finger, without the
Glafs being firft made non-clectric by wetting. It
has fometimes happen’d, it the Finger has becn ap-
plied before the inflammabie Air has found a ready
Exit from the Mouth of the Flask, thatthe Flath has

filled

* See thefe Tranf. N°. 442. p. 282.
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filled the Flask, and gone off with an Explofion equal
to the Firing of a large Piftol s and {fometimes indeed it
has butft the Flask. The fame Effect is produced from
Spirit of Sca Salt, as from Oil of Vitriol 5 but as the
Acid of Sca-Salt is much lighter than that of Vitriol,
there is no Neceflity toadd the Water in this Experi-
ment.

Thofe who are not much acquainted with Che-
mical Philofophy, may think it very extraordinary,
thar, from a Mixture of cold Subftances, which, both
conjunctly and feparately, are uninflammable, this very
inflammable Vapour fhould be produced. In order
to folve this, it may not be improper to premife,
that Iron is compounded of a fulphureous as well as
a metallic Part. This Sulphur is fo fixed, that, after
heating the Iron red hot, and even melting it ever
fo often, the Sulphur will not be dilengaged there-
from : Buat, upon the Mixture of the vitriolic Acid,
and by the Hear and Ebullition which are almotft in-
ftantly produced, the mectallic Part is diffolved, and
the Sulphur, which before was intimately connected
therewith, being difengaged, becomes volatile. This
Heat and Ebullition continue, till the vitriolic Acid
is perfectly faturated with the metallic Part of the
Iron; and the Vapour, once fired, continuecs to
flame, until, this Saturation being perfected, no more
of the Sulphur flies off.

I have heretofore mentioned, how confiderably
perfectly dry Air conduces to the Succefs of thefe
Experiments; but we have been latcly informed, by
an Extract of a Letter, that Abbé No/er was of Opi-
nion, that they would fucceed in wet Weather, pro-
vided the Tubes were made of Glafs tinged blue with
Zaffer, I have procurcd Tubes of this fort, bur,

after
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after giving them many candid Trials, I cannot think
them equal to their Recommendation. 1 firft tried
onc of them in a fmart Shower of Rain after a dry
Day, when the Drops were large, and the Spirit fired
three times in about four Minutes : The fame Effect
fucceeded, under the fame Circumftances, from the
white onc; but, after three or four Hours raining,
when the Air was perfectly wet, I never could make
it fucceed. And, to illuftrate this Matter further, I
have been able, when the Weather has been very dry,
with once rubbing my Hand down this blue Tube,
and applying it to the End of an iron Rod fix Fect
long, to throw off feveral Picces of Leaf-Silver lying
upon a Card at the other End of this Rod ; whereas
I never have been able to throw it off by any means
in very wet Weather. Befides, I am of Opinion,
that, after the clectrical Fire is gone from the Tube,
the Tube has no Share in the conducting of it: My
Sentiments on that Head I laid before you in a for-
mer Paper: For if the filk Lines are wetted, they
diffufe all the Electricity 5 and the fame Effects hap-
pen, when the Air is wet, be your Glafs of what
Colour it will.

It may not be improper here to obferve, that Zaf-
fer, which is ufed by the Glafs-makers and Ena-
mellers, is made of Cobalt or Mundick calcined after
the {ubliming the Flowers. This being reduced to
a very fine Powder, and mixt with twice or thrice its
own Weight of fincly powder’d Fliats, is moiftened
with Water, and put up in Barrels, in which it foon
runs into an hard Mafs, ana is called Zaffer.

A dry Sponge hanging by a Packthread at the Fnd
of an clectrified Sword, or from the Hand of an

S{{ clectrified
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cle&trified Man, gives no Signs of being made clec-
trical : If it is well foak’d in Water, wherc-cver it
istouch’d, you both fec and feel the clefrical Sparks.
Not only fo, bat, if itis{o full of Water that it falis
from the Sponge, thofe Drops in a dark Room, re-
ceiv'd upon yeur Hand, not only flafh and foap, but
you perccive a pricking Pain. If you hold your Hand,
or any non-eleérical Subftances, very near, the Wa-
ter, which had ceafed dropping when the Sponge
was not ele@rified, drops again upon its being elec-
trified; and the Drops fall in Proportion to the re-
cciv'd Ele@ricity, as though the Sponge were gently
fqueez’'d between your Fingers. 1 was deiirous to
know if I was able to clerify a Drop of cold Wa-
ter, dropping from the Sponge, cnough to fire the
Spirit 5 but, after many unfuccefsful Trials, I was
forced to defift; becaufc the cold Water dropping
from the Sponge not only cool’d the Spirit too much,
but alfo render’d it too weak : Likewife cvery Drop
carried with it great Part of the Elericity from the
Sponge.

I then confider’d, in what manner I could give a
Tcnacity to the Water fufficient to make the Drops
hang a confiderable Time; and this I brought about
by making a Mucilage of the Seeds of Flcawort.
A wet Sponge then, fqueez'd hard, and fill'd with this
cold Mucilage, was held in the Hand of an cledri-
fied Man, when the Drops, forced out by the Elcc-
tricity, aflifted by the Tenacity of the Liquor, hung
fome Inches from the Sponges and, by a Drop of
this, I fired not only the Spirit of Wine, but like-
wife the inflammable Air before-mentioned, both

with and without the Explofion. What an extra-
ordinary
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otdinary Effe&t is this, That a Drop of cold Water
(for the Sccds contribute nothing, but add Confift-
ence to the Water) thould be the Medium of Fire
and Flamc ?

Camphor isa vegetable Refin, and, of confequence,
an ElcGric per fe.  This Subftance, notwithftanding
its great Inflammability, will not take Fire from the
Finger of a Man, or any oticr Body cle@rified, tho'
made very warm, and the Vapours arife therefrom in
great Abundancc; becaule, neither Electrics per fe
cxcited, or clectrifizd Dodics, excrt their Force by
{fuapping upon Elcctrics per fe, though not excited.
It you break Camphor fmall, and warm it in a Spoon,
it is not melted by Heat like other Refins; but, if
that Heat were continued, it would all prove vola-
tile. To Camphor thus warm'd, the Finger of an
clectrified Man, a Sword, or fuch-like, will, in
{napping, cxcrt its Force upon the Spoon, and the
circumambicit Vapour of the Camphor will be fired
thereby, and light up the whole Quantity expofed.
The fame Experiment fucceeds by the repulfive Power
of Electricity.

A Poker, thoroughly ignited, put into Spirit of
Wine, or into the diftilled Oil of Vegetables, pro-
duces no Flame in cither. It indced occafions the
Vapours to arife from the Oil in great Abundance;
but if you electrify this heatcd Poker, the electrical
Flathes prefently kindle Flame in cither. The Expe-
rimient is the fame with Camphor. Thefe Experi-
ments, as wcll as the following, fufficiently evince,
that the electrical Firc is truly Flame, and that ex-
tremely fubtil,

SIf 2 1 have
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I have madc feveral Trials in order to firc Gun-
powder alone, which I tried both warm and cold,
whole and powder’d, but never could fucceed : And
this arifes, in part, from its Vapours not bcing in-
flammable, and in part from its not bting capable
of being fird by Flame; unlefs the Sulphur in the
Compolition is nearly in the State of Accenfion.
This we fee, by putting Gunpowder into a Spoon
with rectified Spirit, which, when lighted, will not
fire the Powder, till, by the Heat of the Spoon from
the burning Spirit, the Sulphur is almoft melted.
Likewife, if you hold Gunpowder ground very fine
in a Spoon over a lighted Candle, or any other
Flame, as foon as the Spoon is hot enough to
melt the Sulphur, you fce a bluc Flame, and
inftantly the Powder flathes off. The fame Effects
are obferved in the Pulvis fulminans, composd
of Nitre, Sulphur, and fixed alkalinc Salt.  Befides,
when the Gunpowder is very dry, and ground
very fine, it (as you pleafe to make the Experiment)
is cither attracted, or repell’d; fo that, in the firlt
Cafc, the End of your Finger, when electrified, {hail
be coverd over with the Powder, though held at
fome Diftance; and in the other, if you electrify the
Powder, it will fly off at the Approach of any non-
electrificd Subflance, and fometimes cven without it.
But I can, at Pleafure, fire Gunpowder, and even dif-
charge a Musket, by the Power of Electricity, when
the Gunpowder has been ground with a little Cam-
phor, or with a few Drops of fome inflammable
chemical Oil. This Oil fomewhat moifltens the
Powdcr, and prevents its flying away: The Gun-

powder then being warm'd in a Spoon, the electricat
Flafhces
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Flathesfire theinflammable Vapour, whichfirestheGun-
powdecr: But the Timc between the Vapour firing the
Powdcr is {o fhort, that {requently they appear as the
famc, and not fucceflive Opcrations, whercin the Gun-
powder itfcif fcems fired by the Elcéricity : And, in-
deed, the firft time this Experiment fucceeded, the
Flath was {o fudden and uncxpeéted, that the Hand
of my Aflitant, who touch’d the Spoon with his
Finger, was confiderably fcorch’d.  So that there
{cems a fourth Ingredient neceflary to make Gun-
powder readily take Fire by Flame ; and Thatfuch a
onc as will heighten the Inflammability of the Sul-
hur.

d In common Cafes, the lighted Match, or the little
Portion of red-hot Glafs, which fallsamong the Pow.
der, and is the Refult of the Collifion from the Flint
and Steel, fires the Charcoal and Sulphur, and thefe
the Nitre. But if to thefe three Ingredients you add
a fourth, wviz. a vegetable chemical Oil, and gently
warm this Mixture, the Oil, by the Warmth, mixes
intimately with the Sulphur, lowers its Confiftence,
and makes it readily take Firc by Flame.

In thefc Operations, notwithftanding I always made
ufe of the fineft-fcented Oils of Orange peel, Lemons,
and fuch-like, yet, upon the lealt warming the Mix-
ture, the rank Smell of Balfam (7. e. of the ready
Solution of Sulphur) was very obvious.

1. 4



