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If thefe Obfervations receive the Countenance of
this Learned Socsety, 1fhall think myfelf fufficiently
recompenfed ; and am,

Gentlemen, with the bigheft Eftcem,

Your moft obedient humble Servant,

W, Watlon.

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&. 0. ¥, 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& : 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 fhall only take notice of fuch as
are cither in themfelves ftriking, or tend to illuf-
wrate fome Propofition.

3-
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3. At the Beginning of laft Summer I caufed 4
Machine to be made for cletrical Purpofes; the
Wheel whereof was four Feet in Diameter. In the
Periphery of this Wheel were cut four Grooves,
correfponding with four Globes of ten Inches Dia-
mcter, which were difpofed vertically at about three
Inches Diftance from cach other. One, two, or the
whole Number of thefe Globes might be ufed ar
Pleafure. They were mounted upon Spindles of
two Inches Diameter, and their mean Motion round
their Axis was about eleven hundred timcs in a
Minute., As it is next to impoflible to have thefe
Globes blown and mounrted perfeétly true, I orderd
the Leather Cufhions, with which they were rubb'd,
to be ftuffed with an elaftic Subftance (curled Hair)
that the Globes in their Rotations might be as equally
rubb’d as poffible, You might likewife caufe the
Globes to be rubb’d by the Hands of your Afliftants;
but under a certain Treatment (of which hercafter)
the Cuthions cxcite equally firong.  The Leather Cu-
thions were now-and-then rubb’'d over with Whiting.
As a minute Derail of the Parts of this Machine
would take up too much of your Time, I have
herewith laid before you a Draught thereof.

4. Ilined one of thefe Globes to a confidcrable
Thicknefs, with a Mixture of Wax and Refin, in
order to obferve whether or no the Elc&ricity
would be the fooner or more ftrongly excited s but
1 found no Difference in the Power of this Globe
from the others, which were without this Treat-
ment.

5. The Power of Eleftricity is increafed by the
Number and Size of the, Globes to a certain Degreess
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but by no means in proportion to their Number
and Size: Therefore, as the Bodies to be ele@rified
will contain only a certain Quantity of Ele&ricity,
of which morc largely hereafter ; when that Quan-
tity is acquired, which is fooneft done by a Num-
ber of Globes, the Surcharge is diflipated as faft as
it is excited.

6. After the Globes had been a few times ufed, I
found myfelf Mafter of a much greater Quantity of
ele@rical Power, with much lefs Labour to myfclf,
than when I ufed only Tubes. I could attralt and
repel light Subftances at a much greater Diftance
than before; fire Spirits of Wine, Camphire, and
all other Subftances whofe Vapours were inflamma-
ble, with great Eafe, and at any Diftance, with Non-
eleGtrics placed upon Originally-electrics: I could
fire them, I fay, at all times; though not cqually
eafy, when the Weather was moift.

7. 1 difcoverd with this Machine, and commu-
nicated to feveral Members of this Soczezy, feveral
of the Experiments faid to be fith made by M. /Je
Monnier at Paris, before the Letter communicating
them was received by our moft worthy Pref dent
from thence.

8. I orderd another Machine to be made for a
Friend of mine, which carried a Globe of fixtcen
Inches Diameter. I united the Power of this large
Globe with that of three of the others be-
fore-mention’d, and found the Strokes from the
excited Non-electrics not increafed according to my
Expectation. In two Experiments indeed, where
the Diflipation of the whole Power of thefe Globes
was vifible as falt as it was excited, the Effect of this

additional
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additional Globe was very confiderable. The firft
was, when two Pewter Plates were held, one in the
Hand of an eleérificd Man, and the other by one
ftanding upon the Floor: When thefe Plates werc
brought near cach other, the Flafthes of perfcétly,
pure and bright Flame were f{o large, and fucceeded
cach other fo faft, that, when the Room was dark-
en’d, I could diftin&ly fee the Faces of thirtcen Peo-
ple, who ftood round the Room. The other was
from a Piece of large blunt Wire hanging to the
Gun-barrel 5 from the End of which, when ele&ri-
fied, and any black * Non-eleCtric unexcited was
brought necar, though not ncar enough to caufe a
Snap, a Bruth of blue Jambent Flame, totally diffe-
rent from the former, was very confpicuous when
the Room was dark, of more than an Inch long
and an Inch thick. I mention that what is held
near the Bottom of the Wire thould be black, be-
caufe then you fce this Flame more fharp. Herc'the
phofphorcal Smell might be perceived at a confidera-
ble Diftance. If the Back of your Hand was brought
fo near this Wire as to occafion a Snap, and thefe
Snaps were received for fome time, you would feel

them

* In the Courfe ofthefe Obfervations, whenever I mention either
Originally-electrics or Non-electrics, I always underftand the whole
Genus of each. Thus when I mention 2 Man placed upon Originally-
electrics, I am indifferent whether he is fufpended either in Lines
of dry Silk, Hair, or Wool ; or (which is much more convenient)
if he ftands upon Glafs, Wax, Refin, Pitch, Sulphur, &¢. or upon
different Mixtures of thefe, if of a fuflicient Thicknefs. As we are
now Mafters of a greater electrical Power than heretofore, Ihave
found the Electricity pervade, tho’ in very fmall Quantity, Ori-
ginally-electrics of above four Inches Diameter.
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them like fo many Punures upon your Skin, oc-
cafioning red Spots, which have lafted four and
twenty Hours.

o. If, when a Perfon is ele@rified, he brings his
Hand upon the Cloaths of one that is not, they
both have a Senfation exaltly refembling that of
many Pins running into the Skin, which continues
as long as the Globes arc in Motion. This is moft
perceptible when the Cloaths are of thin woollen
Cloth or Silk, animal Subftances; lefs fo, when of
Linen or Cotton, which are vegetable.

10. If fome Oil of Turpeatine is fet on fire in
any Veflel held in the Hand of an eleétrificd Man,
the thick Smoke that arifes therefrom recciv'd againft
any Non-clectric of a large Surface, held in the
Hand of a fecond Man ftanding upon an ele@rical
Cake ; this Smoke, I fay, at a Foot Diftance from
the Flame, will carry with it a fufficient Quantity
of Electricity for the {ccond Man to fire any inflam-
mable Vapour. The electrical Strokes have been
likewife perceptible upon the touching the fecond
Man, when the Non-clectric held in his Hand has
been in the Smoke of the Oil of Turpentine be-
tween {even and cight Feer above the Flame. Here
we find the Smoke of an Criginally-clectric a Con-
ductor of Electricity.

11. Likewife if burning Spirit of Winc be fub-
ftituted in the Place of Oil of Turpentine, and if
the End of an iron Rod in the Hand of the fecond
Man be held at the Top of the Flame, this fecond
Man will kindle other warm Spirits held near his
Finger. Here we find that Flame conducts the Elcc-
tricity, and does not perceptibly diminifh its Force.

. 12,
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12. Thefe two Experiments demontftrate, that the
Opinion of thofc is crroncous, who fuppofc the
clectrical Effluvia to be of a fulphurcous Nature;
and that thefe themfelves are {ct on firc at the Snap-
ping obferv’d, when you bring Non-clectrics uncx-
cited to thofe that arc. If their Opinions were truc,
the electrical Efffuvia thould be dcftroyed by the
Flamc in both the preceding Experiments ; the con-
trary of which is obfcrved.

13. I now proceed to takc noticc of that fur-
prifing Effcct, that extraordinary Accumulation of
the electrical Power in a Phial of Watcr, firft di-
cover’d by Profcflor Mufchenbroek, a Man born to
penetrate into the deepelt Myfterics of Philofophy :
And I hope I fhall ftand cxcufed, if 1 enter into a
minute Detail of the Circumftances relating there-
to. The Expcriment is, that a Phial of Water is
fufpended to a Gun-barrcl by a Wire lct down a
few Inches into the Water through the Ceork ;
and this Gun-barrel, fufpcnded in filk Lincs, is
applied fo near an excited glafs Globe, that fome
metallic Fringes inferted into the Gun-barrel touch
the Globe in Motion. Under thefe Circumflances
a Man grafps the Phial with one Hand, and touches
the Gun-barrel with a Finger of the other. Upon
which he receives a violent Shock through both his
Arms, efpecially at his Elbows and Wrifts, and acrofs
his Breatt. This Experiment fucceeds beft, cereris
paribus,

1. When the Air is dry.

2. When the Phial containing the Water is of the

thinnet Glafs.

3.
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3. When the Outfide of the Phial is perfectly
dry.

4. In proportion to thc Number of Points of
non-clectric Contact. Thus if you hold the
Phial only with your Thumb and Finger, the
Snap is fmall; larger when you apply another
Finger, and incrcafes in proportion to the Grafp
of your wholc Hand.

5. When the Water in the Phial is  heated ;
which being then warmer than the circumam-
biecnt Air, may not occafion the condenfing the
floating Vapour thercin upon the Surface of the
Glafs.

14. From thefe Confidcrations it is to bc ob-
fervid, that this Effcct arifes from  electrifying the
non-clectric Water, included in the originally-electric
Glafs 5 {o that whatever tends to make the Outfide
of the Glafs non-clectric by wetting it, as, a moift
Hand, damp Air, or thc Water from the Infide of
the Phial, defeats the Experiment, by preventing
the requifite Accumulation of the electrical Power.

15. Thar a Gun-barrel is abfolutely neccflary ro
make this Experiment f{uccceed, is imaginary ; a folid
Picce of Mcrtal of any Form is cqually ufeful. Nor
have I yet found, that the Stroke is in proportion
to thc Quantity of electrified Matter ;5 having ob-
ferved the Stroke from a Sword as violent as that
from a Gun-barrel with feveral excited iron Bars * in

Contact with it.
16.

* [fof fix Men touching each other, and ftanding upon Originally-
elettrics, one touches the Gun-barrel, the whole are eleétrified ; all thefe
then muft be confider’d, as fo much excited non-eleétric Matter. From
the Aggregate of all thefe, not more Fire is vifible upon the Touch than
from either of them fingly, '
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16. 1 have tried the Effe&t of increafing the Quan-
tity of Water in the Glafles of diffcrent Sizes, as
high four Gallons, without in the lcaft increafing
the Stroke. If * Filings of Iron arc fubftituted in the
Room of Water, the Effcét is confiderably leflen’d.
If Mcrcury, much the fame as Watcr; the Stroke
is by no means incrcaled in proportion to thcir fpec-
cific Gravities, as might have been imagined §.

17. The Phial thould not be lefs than can con-
veniently be grafped. I generally make ufe of
thofe, which hold feven or cight Ounces, and fill
them about four Fifths with Water ;5 and the Stroke
from onc of thefe, under the fame Circumftances, is
equally ftrong with that of a Florence Flask held in
thc Hand, which I have fomctimes made ufc of ;
though the Glafs of this laft is equally thin with that
of the Phial, and thc Quantity of Watcer four times
as much. That the Stroke therefore is not as the
Quantity of Water electrified, is cvident from this
Experiment. This Fact does not depend upon my
Judgment alone, but likewife upon the Opinions of
feveral learned Members of this Soczezy, who have
cxpericnced the greater and lefs Quantity of Water.

18. If a dry Twig of Birch, or any other Wood,
be run through the Cork inftcad of the metallic

Wire,

* For a further Account of the Filings of Iron, made ufe of in this Ex-
periment, fee thefe Tranfadtions, Vol. XLV. p. 107,

§ In this Experiment, and in others, wherein we aflert, that the
Stroke is not increafed in proportion to the Quantity of eletrified Mat-
ter ; it muft always be underftood, that the excited Non-ele@rics them-
{elves are touched, without being contained in Originally-eleCtrics, as
Water in'the Glafs; for otherwife (as will hereafter be fpecified) the
Effetts of different Quantities of Matter will be very different.

Zzzz
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Wire, the Stroke is not greater than is ufually felt
from the Gun-barrel without the Application of the
Watcer, The Stroke is likewife leffen’d, if ‘the Phial
is held in the Hand with a Glove on.

19. After the Gun-barrel and Phial have been fuf-
ficiently cxcited, which is donc in a few Scconds,
the Surcharge is diflipated s fo that the continuing
tae Metion of the Machinc cver {o long after the
Saturation is complete, does not increafe the elee-
trical Force.

20. The Force of the Stroke from the clectrified
Phial docs not increafe in proportion to the Di-
menfions of the Glafs, or the Number of Globes
cmployed. I have been ftruck as forcibly with one
Phial from a Globe of feven Inches Diamcter, as
when I made ufc of, at the famc time, onc of fix-
tcen Inches, and three of ten, 1 have been lately in-
formed, that at Ilamburgh a Sphere was employced
tor this Purpofc a I/emzfh Ell in Diamcter, without
the expected Increafe of Power.

21. When the Phial is well clectrified, and you
apply vour Hand thercto, you fec the Fire flathes
from the Qutfide of the Glafs wherever you touch
11, and crackles in your Hand.

22. The Phial may be cicctrified by applying the
Wire thercin to the Globe in Motion 5 after which,
3¢ it s grafped in one Hand, and the Wirce touched
with a Fianger of the other, the Stroke is as great as
irom rae Gun-barrel. It you oniy bring your Fin-
cer near the End of the Wire without touching i,
you oblerve the fame Bruth of bluc Flame, as
from the Wirc hanging to the Gun-barrel, before
taken notice of. This inftantly difappears upon

W
toucatinyg
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touching the Wire, though you do not reccive a
Shock, unlefs at the fame time you grafp the Phial.

23. If you grafp the Phial with your Hand, and
do not at the famc timc touch the Wire, the ac-
quired Elcctricity of the Water is not diminithed.
So that, unlefs by Accident or otherwife the Wirc
is touched, the clectriied Water will contain its
Forcc many Hours, may be convey’'d fcveral Miles,
and afterwards excrr its Force upon touching the
Wire.

24. If, when the Machine is in Motion, the Phial
is hung upon the Gun-barrel, no Incrcafe of the
Stroke is perceived upon touching the Gun-barrcl
with your Fingcr, unlefs at the famc time the Phial
is taken in thc Hand.

24. If; when thc Gun-barrel and Phial are cx-
cited, you grafp the Phial with onc Hand, and touch
the Gun-barrel with a Picce of any Metal held in
thc other, the Shock is as great in your Arms as
though vou touched the Gun-barrel with your Fin-
gers but not the leaft Shock is felt, if, inftead of
Metal, you touch the Gnu-barrcl with a Picce of
dry Wood.

26. I have felt a very grecat Stroke, when [ hung
two Phials to the Gun-barrel, and, grafping them
both, brought my Forchead ncar itr. The Shock
then was {o violent, thatI fcem’d ftunn’d, as though
firuck on the Head with a great Stick, and I have
never fince chofe to repeat this Experiment.  This
Increale of the elcctrical Force was owing to the
additional Phial, whereby the Points of non-clectric
Conract were augmented.

L5272 27
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27. Likewife if a Perfon placed upon Originally-
clectrics, grafps two Phials, as bcftorc-mention’d,
and a f{ccond Perfon, ftanding upon the Floor,
touches any Part of his Body, a very flight Stroke only
is perceived.  But if the fecond Perfon, while the
Globes are in Motion, places onc of his Fingers up-
on the Hand, or any Part of the naked Body of the
firlt, and at the fame time touchces the Gun-barrel
with his other Hand ; both feel a Shock cqual to
that jult now mention’d, but more tolerable, be-
caufc not felt in the Head, in the Arms only, and
acrofs the Breaft., In this Experiment, it is not nc-
ceflary that the Outfide of the Glafles held in the
Hands fhould be dry, as in the former Experiments ;
becaufe whatever by the Moifture is communicated
to the Man, is ftopped by the Originally-clectrics
upon which he is placed. If, inftead of his Hand,
you gently touch the firft Perfon’s Cloaths, you only
perceive a fmall Stroke upon your Finger; but if
you prefs his Cloaths clofc to his Body, you fre-
quently perceive a double Stroke; the one, flight
from his Cloaths; the fccond, a violent Shock from
his Body.

28. Upon fhewing fome Experiments to Dr. Be-
vis, to prove my Affertion that the Stroke was,
cateris paribus, as the Points of Contact of Non-
electrics to the Glafs, that ingenious Gentleman has
very clcarly demonftrated it l1kcw1fc by the follow-
ing Expceriment : He wrapped up two large round-
bellied Phials in very thin Lead {o clofe as to touch
the Glafles every-where, except their Necks. Thefe
were filled with Water, and cork’d, with a Sraple
of {mall Wirc running through cach Cork into the

Water,
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Water. A Piece of firong Wire about § Inches
long, with an Eye at each End, was provided, and
at each End of this hung one of the Phials of Wa-
ter by the fmall Staple running through the Cork.
A fmall Wire Loop then was faften’d into the Lead
at the Bottom of each Phial, and into thefe Loops
was inferted a Piece of firong Wire like the former.
If then thefe Phials were hung acrofs the Gun-barrel
and cle@rified, and a Perfon ftanding upon the Floor
touched the bottom Wire with one Hand, and the
Gun-barrel with the other, he received a moft vio-
lent Shock through both his Arms, and acrofs his
Breatt.

29. Thefe Phials may be concealed, and the Shock
be more univerfal, in the following manner: The
Phials may be placed in a Corner of the Room, and’
any thing laid over them, fo as not to touch the
upper Wires; then a very fine Wire muft be fuf-
pended to the Gun-barrel, and faften’d to the upper
ftrong Wire. A fecond Piece of {mall Wire, of a
fufficient Length to reach from the Phials almoft
under the Gun-barrel, muft be faftened to the lower
firong Wire, and this may be conceal’d under a
Floor-cloth. The Phials then are ele@rified ; and if
a Perfon, placing his Foot upon the Floor-cloth
over the Wire which comes from the Bottom of
the Phials, touches the Gun barrel, he receives a
moft terrible Shock. The firft time I experienced
it, was when the Phials were fully cle@rified, and
both my Fect were placed upon the Wire. Upon
receiving the Stroke from the Gun-barrel npon my
Finger, it fecemed to me, ufed as I am to thefe
Trials, as though my Arm were firuck off ar my

Shoulder,
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Shoulder, Elbow, and Wrift; and both my Legs,
at the Knees, and behind near the Ankles. So that,
to try the Effe(ts of this Experiment, you muft be
careful of not elerifying the Phials too much. If
a dozen or more of thefe Phials, or one very large
Bottle, were cover'd over with thin Lead in the
above manner, and ftrongly cle@rified, and this
Ele&ricity were difcharged by a Man at once in the
manncr here mention’d, I fhould dread the Confe-
quences.

30. We muft obferve, that this Shock is not felt,
unlefs the Wire, coming from the Bottoms of the
Dottles, is touched 5 and then not, if the Shoes are
dry, and of confequence originally-clettric. In this
Experiment we fee the Effccts of the Increafe of the
Points of Contact; and it feems the more furprifing
to thofe who ate not acquainted with the Caule,
when the Wire is conccaled under a Floor-cloth,
that the moving of their Feet only onc Inch, thould
occafion them, all other Circumftances apparcatly
the famec, to feel a violent Shock, or none at all.
A thick Carpet, inftcad of a Floor-cloth, is liable to
prevent the Succefs of this Experiment, for the fame
Rcafon as dry Shoes. This Expcriment may aptly
cnough be called, the fpringing an clectrical Mine.

31. If, in the former Experiment, the lower {mall
Wire is faften’d to an iron Rod; and if, when the
Phials are cver o ftrongly excited, that Rod is held
in the Hand of a Man ftanding upon tiac Floor, and
with it he touches the Gun barrel, he perceives no
Shock, for Reafoas prefeatly to be affigned.  But
if he rakes this iron Rod in one Hand, and touches
the Gun-barrel with the other, he then is violently

2 {truck,
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firuck. We muft here obferve, that the Violence
of the Stroke is always fclt in our Bodics, in pro-
portion to the Loudnefs of the Explofion, and the
Qu:ntity of Fire fcen. Thercfore, as both thefc are
cquaily perceptible, whether the Elcctricity pafics
only thro the Iron, as in the firft of thele Tuftances, or
thro’ our Bodicscqually with the Iron, as in the fecond s
we conclude, that in both there is in the fame Dcgece
of clectrical Force. By the firft of thefe Mcthods you
are capable of making others fenfible of the clectri-
cal Force, without fecling it yourfcif. This Expe-
riment, as well as the laft, will admit of infinite
Variation

- }f a Man, ftanding upon an clectrical Cake,
takcs thc Phial fufpcndcd to the Gun-barrel in his
Hand, by thefe means he acquires fome clectrical
Powcr; for if, under thefc Circumflances, he touches
the Gun-barre!, he only reccives a flight Stroke.  If
then, witbout having bad any Communication with
unexcited Non- cicc.ncs, he touches the Gun-barrel
again, the Globes being yer in Motion, he receives
no Strokg¢ at all.

33. If to the Gua:barrel an Fgg, cither raw or
boiled, is fafpended by a Picce of Wire, and a Per-
fon, grafping the clectrificd Phial in one Hand,
brings the Palm of ;1?” orher near-the Hottom of
the iw_'; ar thor Infong he receives a finart Stroke,
and his Hand froms 7! of 2 more "“d Fire than is
ufually ot {

-.v-1

crved, I tiis Hxpevdomaat U he Biroke s
Norc COl?i:ll‘Ij to '&L nuiluu ‘w’-f_i}(‘lu. 11“\(‘ ‘“‘ tnl(.
Arms, than when you teuch the Ganbarrel ltic'f;.
it more refemoles a Siroke over tag ;;auad with a
!"C)?':;i'w,c'l.

[
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34. If any Number of People ftand upon Origi-
naltv.electrics, and communicate with cach other by
ary son-clectric Medium, cfpecially Metal, they
arc oy thefe means all cqual y clectrified s and if a
Perfon ftanding upon the Floor, and holding the
Phial of Water hanging to the Gun-barrel in his
Hand, touches the Perfon furtheft from the Gun-
barrcl, the whole Number receives a Shock cqual to
any onc touching the Gun-barrel fingly.

35. If a Number of Perfons, how great foever,
ftand upon the Ground, communicating with each
other as before, the firft of which grafps the Phial,
and the laft touches the Gun-barrel, the whole Num-
ber receive a Shock like the former. This, we are
inform’d, M, Je Monnier at Paris communicated
through a Line of Men; and other Non-electrics,
meafuring nine hundred Toifes.

36. Scveral Experiments fhew, that the electrical
Force always delcribes a Circuit 5 e. g. if a Man
holds the electrified Phial in one Hand, and touches
the Gun-barrel with the other, he feels the Shock
in no other Parts of his Body than in his Arms, and
acrofs his Brcaft. So that herc we {ce the elecirical
Power darts redifimo curfit between the Gun-barrel
and Phial.  This is more particularly demonftrated
by the following Experiment, in which, though the
two Lincs of Perfons may be of any Lcnoth we
only fpecify, that each confilts of four, for the ‘fake
of Perfpicuity.

37. Of one Line, iet A4 (fee Tas. IIL) touch the
Gun-barrel, ftanding vpon Wax, and communicate
with BCD likewile ftanding upon Wax. OF the
other Line, let 1 rtake the clcvr fred “A:al in his

FHand,
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Hand and jein with 2, 3, sand 4, all Landing upnn
the Floor. If, under thefe Cilrcumfances, the fiift
Liac is cle@rified, and 4 toucies 9O, all cipght arc
truck through,  If 4 touches €, 22, though cle@ri-
fied, fce's nothing, and the remaining feven are
frrack ; fo that here 9D s left out of the Circuit.
If 4 touches B, oaly fix feel tiic Shock, and C and
D fect nothing; and thus you may procecd to 4,
who muft always ncceflarily feel, if cither himfely
or any of his Linc is touched. I, when both Lincs
are as beforc-mention’d, 0 touches 3, 4 is lcft out
of the Circuit, and the remaining feven fecl the
Stroke. It Ctouches 2, the Circuit confifts of five,
‘D, 3, and 2 bcing, though uvnder the fame Cir-
cumftances, left out: Always obferving, however
thefe Circuits are diverfified, that 4, who touches
the Gun-barrel, and 1, who holds the Phial, are cer-
tain to fcel the Stroke.

38. This Expcriment may be reverfed, the Lincs
being as before, in the following manner, whetcin
likewifc this Circuit is always obfcrvable. Lect 4
(fee Tas. IIL) touch the Gun-barrcl as before, and
‘D hold the Wire of the ele@rified Phial in his Fin-
ger. Let 4 grafp the Phial, and 1 touch B; then
A feels nothing, being left out of the Circuit, and
the other feven are ftruck.  If 4 touches C, then A4
and B fecl nothing, the Circuit confifting of the re-
maining fix. But it is to be obferved, asin the for-
mer Experiment, that 4, who grafps the Phial, and
‘D, who holds the Wire, muft of Neceflity be al-
ways in the Circuit. I have been the more particu-
Yar 1n this Matter, as it demonftrates the Courfc of

Aaaaa the
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the clelrical Power to be in the moft dire@ man-
ncr between the Gun-barrel and the cleéirified Phial.

39. Likewifc, if a Perfon, fianding upon an Ori-
ginally-cle@ric, touches the Gun-barrel with his
right Hand, a Picce of Wire being piaced round his
lett Leg, and a fecond Perfon, flanding likewife
upon thc Wax, takes hold of the Extremity of this
Wire ; then Jet another Perfen, ftanding upon thc
Floor, and grafping the cleGrified Phial, touch any
Part of the fecond Perfon’s Boay.  Upon this Touch,
the fecond Perfon is fhook as ufual; but the firft
tcels the Stroke enly in his left Leg and right Arm,
tire ncarcft Courfe of the cle@rical Power.

40. 1f any Number of Perfons comimunicate by
Picces of Wire, and if any onc of them brings to-
gcther the Ends of the two Picces of Wire in his
Hands, upon thc Gun-barrel’s being touch’d, he will
perccive no Stroke.  But if the Ends of the Wires
are but a Quarter of an Inch afunder, he will be
fhook in both his Arms; becaufe then bis Dody
will become Part of the Circuit.

4.1. If, when any Number of Perfons join Hands,
or communicatec by any mectallic Mcdium ftanding
on the Floor, one grafps the Phial, and " joins with
the reft; upon the Cun-barrei’s being touch’d by
the laft Perfon of the Linc, the whole Number arc
ftruck, and he who grafps the Phial, as forcib'y as
the reft.  But if two Phials arc cmployced, and he
grafps them both, with a Piece of Wire of fuffi-
cient Tength held between his Fingers, which Wire
touches both Phials, and its Znd is taken Bold of
by the fecond Perfon of the Lines if then thie laft
Perfon touches the excited Gun-barrel, all inLghc

ine
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Linc are violently ftruck, except the Perfon who
grafps the Phials ; but he fecls little or nothing of
tie Stroke.

42. The Stroke is very violent, when a Wire is
put round the naked Head, or under the Peruke,
and the Perfon grafping the Phial touches the Gun-
barrel with the Ends of the Wire, or if he holds the
Wire betwecen his Teeth.

43. If a Perfon, ftanding on the cle@trical Cakes
with Gold or Silver Lace upon his Coat, takes hold
of the Gun-barrel, and another Perfon grafping the
eleltrified Phial touches the Bottom of the Lace, the
Perfon cleérified, if he holds down his Head, feels
the Blow under his Chin. The Lace in this In-
ftance has the {fame Effe@s as a Piece of Metals at
the End of which, if placed in the fame manner,
you would ncceflarily feel the Stroke.

44. I now proceed to thew, by what Steps, in
my Inquiries into the Nature of Eletricity, I dif-
cover’d that the glafs Tubes and Globes had not the
cle@rical Power in themfelves, but only ferved as
the firt Movers and Dcterminers of that Power.

45. Several Months fince, I obferv’d that, by rub-
bing a glafs Tube, while ftanding wpon a Cake of
Wax, in order, as I cxpefed, to prevent any
of they cleirical Power from difcharging itfelf
through me into the Floors; contrary to my Ex-
pe@tation, that Power was {fo much leflen’d, that
no Snapping was to bec obferv'd upon another’s
touching any Part of my Body. But if a Perfon
not cleétrified held his Hand near the Tube whilft it
was rubbing, the Snapping was very fenfible. This
I thew'd to feveral Members of the Royal Society,

Aaaaa 2 and
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and others, who did me the Honour to- vifit me.
Afterworde T met with an Experiment of the ame
kigd, in a Treatife publith’'d by Profeflor Bofe, in-
titled, Reclerches fur la caufe et fiur la veritable
thicorie de [ Electricité, which thar ingenious Gentle-
man oy, had given him great Trouble by its Odd-
ncefs. Tm Expcmment is, mm, it the eie@rical Ma-
chine is placed upon Originally-elefirics, the Man
who rubs the Globes with his Hands, even under
thefc apparently favourable Circumftances, gives no
Sign of being ele@rified, when touched by an un-
excited Non-ele@ric. But if another Perfon, ftand-
ing upon the Fioor, does but touch the Globe in
Motion with the End of onc of his Fingers, orany
other Non cleClric, the Perfon rubbing is inftantly
eleétrificd, and that very ftrongly. The Solution
¢ this Phenomenon, {cemingly contrary to the al-
ready difcover'd Laws of Elccricity, had terribly
tormented him; but however he has given us the
following, which hc modeftly calls a plaufible Sub-
terfuge rather than a Solution; wiz. that a Power
cannot a& at the fame time with ail its Vigour,
when one Part of it is alrcady employed; as a
Horfe, who already ;draws an hundred Pounds,
cannot draw an additional Weight as freely as if
he had not bcen loaded at all. That the Hand
excites the Virtue already in the Spheres therctore
if the fame Power impregnates the Magp, there
remains none for the Globe. That the Virtue of
the Globe then cannot be communicated at the
fame time to the Man, by whom it is crcated. That
he, who gives it, cannot reccive it himfelf,  From
thele, and fuch-like Conliderations, it appears to
him,
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him, tihat the Man upon the Ground, who holds
his Fingers to the Globe in Motion, inftead of his
diminifhing its ele&rical Force, throws that Force
back again over the Man, who excited it, That the
Finger in this Cafc {fecms to operate as an EleGric
per fé, and drives back the cledirical Power.

46. I have {cen an Account of * Mr. Allamand,
latcly printed at the fagues wherein he takes no-
tice of this Phenomensn. He tells us, that as Part
of the eleéirical Power of the Globe pafles off by the
Frame, upon which the Globes are mounted,
into the Fioor, and diffipated thercby; he con-
ceived, that if the Machine, and the Man who
rubb’'d the Giobe, were placed upon Pitch, to
prevent this Diflipation, the Fire of EleQricity
wouid be more ftrong, But the Confequence is
cxtremely odd and unexpctied; for the contrary
happens; and the cle@rical Power is confiderably
diminifhed, and fomectimes therc is ¢ven nonc at
all.

47. Itried this Experiment feveral times with my
Machine, and the Man, who turns the Wheel
thereof, mountcd upon the cle@rical Cakes. If the
Air was dry, and the Machine placed at fome Di-
ftance from non-ele&rical Subftances, as the Sides of
the Room, Chairs, and {uch-like; after onc or two
{mall Snaps, the Gun-barrel, {upported by filk Lines,
and hanging in Conta&t with the Globes, would,
tho’ the Machine were in Motion a confiderable time,

attract

* Biblietheque Britannique pour les Mois de Janvier, Fevrier, ef
Mar:, 1747,
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attract no light Subftances, nor emit any Fire, This
induced mec to conceive, that the elecirical Power
was not inherent in the Glafs, but came from the
Floor of the Room; and if the Fa&t were f{o, the
Gun-barrel fhould {fnap upon my touching any Part
of the Machine. The Confequence fuliy anfwer'd
my Conjeéturcs; for while I ftood upon the Floor,
the Globes ftill in Motion, I put one Hand upon
the Frame of the Machine, and touched the Gun-
barrel with onc of the Fingers of my other. Upon
this, Fire iflued, and the Snapping continued as long
as I held my Hand upon the Machine, but ceafed
upon taking it off. This at once proved to mec,
that the ele@rical Fire paffed from the Floor thro” my
Body to the Machine. 1 then order’d the Man to
put one of his Fect from the Wax upon the Floor ;
which, as foon as he complied with, caufed the
Ele&ricity to {nap at the Gun-barrel, and this ccafed
upon his replacing his Foot. Here I found, that
the cle@rical Power came through the Man; and
that, in thefe’ Inftances, either myfelf, or the Man
who touched the Floor with his Foot, was to be re-
garded as an additional Part of the Machine com-
municating with the Floor. Thefe Confiderations
led me to make the following Experiments.

48. If my Conje&ures were well founded, and
if the cle@rical Power, the Man and the Machine
being placed upon Originally-clettrics, went through
my Body to the Machine, a fine Wire, held in my
Hand at a few Inches Diftance, ought to be at-
tralted by any Part of the Machine. This fucceeded

accordingly, but the Arttrattion lafted a very fmall
Space
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Space of Time, and the Wire again hung perpendi-
cularly from my Finger, though the Globes continued
in Motion. This induced me to believe, that the
Gun-barrel, and the other Non-ele@rics fufpended in
Contact with the Globes, would only contain a cer-
tain Quantity of the cle@rical Ather; and if this
were the Cafe, the Atrraltion of the Wire to the
Machine would be continual, if the ele@rical Power
found again a Communication with the Floor, as
the Wire was the only Canal of Communication
between the Floor and the Machine. Whereupon I
placed one of my Fingers upon the Gun-barrel, and
heid a Wire near the Machine with my other Hand,
and found, that as long as my Finger continued
upon the Gun-barrel, the Wire was attracted, but
no longer.

49. Here we find, that one Caufe of the ele@ri-
cal Artraltion is the Current of the cle@rical Ather
fetting to the Machine through the Wire ; and this
Current is ftopped from two Caufcs; one, when
there is no Difcharge thereof from the Gun-barrel,
the Accumulation being completce ; the other, when
other Currents are opened, that is, when the Machine
is touched in other Parts.

so. In thefe, and the fubfequent Experiments, I
always fuppofe the Air very dry; for if it is not,
and the filk Lincs, which fupport the Non-cle@rics,
are wetted thereby, the ele@rical Power will be dif-
charged along them, and the Wire will be conftantly
attratted, as I have frequently on purpofc expe-
rienced 5 and this Difcharge is in proportion as the
Lincs arc more or iefs wetted.

51,
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s1. If 2 Mzn {tands upon the Machine placed up-
on Originaliy-cicGrivs, and the Gua-barrel with the
cther Non-cieCiics are fuipended as ufual in Con-
t2& with the Globes. no EleQricity is obferved in
that Man: Bur if a Wire, hanging o the Wainfeor
of the Room, touches the Gun barre!, or a Man
ftancing upon the Fioor applics his Finger thereto,
tne Man upon tiic Machine emits Fire copioutly ;
and either himfelf, or the Man who turns the Wheel
of the Machine, fires inflammab.e Subftances. But
this Effc& is no longer cobfervable, when the Wire,
¢r¢. arc removed from touching the Gun-barrel.
So that, in this Experiment, the ufual Coutle of the
Elericity is inverred; and that Power, which, in
moft other Inftances, is brought by the Wood-work
of the Machine to the Globes, and by them dif-
charged upon the Gun-barrel, is now brought by
the Wire to the Gun-barrel, and from this the
Globes throw it all over, not only the Machine,
but any Non-cleéric in Conta&t with ir, if the Elec-
tricity is ftopp’d.  In this Experiment, if aniron Rod,
ftanding upon the Floor, is inclined againft the
Loops of the filk Lines which fupport the Gun-bar-
rcl, in fuch a manner as not to touch the Gun-barrel,
the cleCtrical Fire, which paffes from the iron Rod
to the Gun-barrel, inftead of being fuppiied con-
ftantly, comes in by fhapping fo long as any un-
cxcited Non-cleftric communicates with the Ma-
chine, but ceafes upon its being removed : And if
the Air is very dry, and none of the Ele&ricity con-
dufted down the filk Lincs, the Snapping from the
iron Rod to the Gun-barrel will trequently corre-
fpond to the touching of the wooden Machine with
your
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your Fingers, and ftop upon your taking them off.
And this Experiment will look much like Mazic,
even to thofe who are acquainted with the ()pcra-
tions of Elcétricity ; for if the Perfon who turns the
Wheel of the Machine, and ftands upon the Cakes,
be properly inftructed : upon your bidding the Gun-
barrel fiap, he only puts the Toc of his Shoc upon
the Floor, and it fnaps immecdiately, and continucs
{napping as long as hc keeps it there; but if you
ordcer it to ceafe {happing, hc almoft imperceptibly
replaces his Foot upon the Cakes, and it ceafes.
This may be repeated as often and as long as you
pleafec.

52. Many Expcriments demonftrate, that if the
Electricity is not ftopt, no Sign of its Prefence,
cither by Fire or Attraction, is obfervable in the
non clectric Bodics fufpended to the Globes: that
is, although cver fo great a Quantity be determined
by the Globes over thefe Dodics, the Electricity
pafles off from them pleno rive to the Floor, from
whence it came: but if the Elcctricity is ﬂopt, it is
then accumulated upon thefe Non-clectrics; but
this can be donce only to a certain Degree, as is ma-
nifefl from a former Experiment.  And if, when this
Power is accumulated, a Man ftanding upon the
Floor touches now-and-then the Non-electrics with
his Finger, the Electricity, which is here accumu-
lated, fnaps, and the Firc is always obfcrvable. But
this Snapping is not, when the clectrical Power
pafles off continually, as from a Picce of blunt Wire
‘hung to the fufpended Gun-barrel, and the Hand of
a Man brought ncar it without touching ; whercby
the electrical Power becomes vifible, Tlike a fine

Bbbbb blue
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blue Conc of Flame, with its Point towards the
Wirec. When the Hand is placed at a proper Di-
flance, the Blaft, like that of cold Air, is therefrom
very manifeft.  If you do not determine the Elec-
tricity by thefc mcans to a Point, the Difiipation of
it is gencral, and from all Parts of the cxcited Non-
ejectric; butif you do, by bringing your Hand ncar
the Wirc as before-mention'd, you fee the Manner
of its being difcharged into thc Floor, and {o into
the Earth.  Thefe Facts being fo, if my Concep-
tions ate true, that the glafs Globcs circulate the
electrical Fire, which they reccive from their Fric-
tion againft the Cufhions, or the Hand of a Man,
and which is conftantly fupplied to thefe laft from
the Floor; the Ingrefs of the clectrical Fire. if the
Machine, e. arc placed upon Electrics per fe,
ought to be vifible, as well as the Egrefs under the
famc ercumﬁanccs, and this is demonftrated by
Expcriment, For if, while any uncxcited Non-
clectrics touch the Gun-barrel, the Globes being in
Motion, you bring your Finger, or a Picce of Wirc
near any Part of the Wood-Work of the Machine,
but more efpecially the iron Axis of the Whedl s
you obfcrve the Brufh of blue Flame fet in from it
to the Wood-Weork. We always obferve, in this
Expcriment, that the lambent Flame from the End
of the Wire pafies diverging into the Machine, and
this continucs fo long as the Gun-barrel is touch’d.
So that here the Ofhee of the Gloocs exactly tallics
with that of the Heart in Animals; which, as long
as the Quantity of Blood is {}Jpplicd propcls it into
the Arteries, and thefe all over the Syftem; or that
of the Pump 1n Hydroftatics. in the feme manner,

by
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by the Attrition of glafs Tubcs, the clerical Power
is brought from the Body of the Man who rubs the
Tube 5 and he is conftantly taking in a Supply from
the Floor.

§3. What I here call the electrical Ather, is that
Atmofphere which furrounds both excited Origi-
nally clectrics, and excited Non-clectrics.  That this
is cxtended to a confiderable Diftance, appears,
from a finec Thread, or Piece of Cotton-grafs Secd,
being attracted at fome Diftance from them, as far
as which, it is prefumed, this Atmofphere extends.
Here indeed it is only perceived by its Effects upon
thefe light Subftances: but at the Bruth of Flame
from the End of the Wire before-mention’d, from
fome Bran lying upon a flat Picce of Metal in Con-
tact with cxcited Non-clectrics, your Hand being
held over it, and in many other Experiments, it be-
comes manifeft to your Feeling as a Blalt of cold
Wind. You feel it likewife in a lefs Degrec, when
a glafs Tubc is well excited, and brought near your
Face. It no uncxcited Non-electric is ncar, this
Atmofphere feems to be determined equally over
all the excited Non-clectrics in Contact with the
Machine; but it a Non-clectric unexcited is brought
near, the greateft Part of it is determin’d that way ;
and hereby the Arttraction at any other Part of thefe
cxcited Non-clecrrics is  confiderably  diminifhed.
Hence the Caufe of the Repulfion of Elecctricity,
which does not operate, until the clectrical Ather
is fufficiently accumulated. This clectrical Repul-
fion is ftronzelt in thofe Parts of the excited Non-
clecirics, where unexcited Non-clectrics arc brought
ncar thems for by thefe the clectrical Blaft, which

Bbbbb 2 otherwifc,
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otherwifc is gencral, is particularly determined to
the Floor.

54. Before I proceed further, I muft beg Leave to
cxplain what I call the Accumulation of Electricity.
To put a fimilar Cafe: As we take. it for granted,
that there is always a dcterminate Quantity of At-
mofphere furrounding the terraquecous Globe, we
conceive, when we fee the Mercury in the Barome-
ter very low, that there then is a lefs accamulated
Column of this Atmofphere impending over us,
than when we fee the Mcrcury high.  In like man-
ner when we obferve that the clectrified Gun-barrcl
attracts or repels only very light Subftances at a very
finall Diftance, or that the Snap ‘and Fire there-
from arc fcarccly perceptible; we conccive then a
much lefs Quantity of clectrical Atmofphere fur-
rounding the Gun-barrel.  This Power being morce
or lefs, we call the greater or lefs Degree of the
Accumulation of Elcctricity. This is only artain-
able to a certain Point, if you clectrify cver fo long;
after which, unlefs otherwife directed, the Diflipa-
tion thereof is gencral. The Phial of Water of
Mufchenbroek {ecms capable of a greater Degree of
Accumulation of Elcctricity, than any thing we are
at prefent acquainted with: And we fce, when, by
holding the Wire thereof to the Globe in Motion,
the Accumulation being complete, that the Suar-
charge runs off from the Point of the Wire, as a
Bruth of blue Flame. A Method has been difco-
ver'd here by a Gentleman (Mr. Canton) by which
the Quantity of accumuiated Elclricity may be mca-
fured to great Exa&tnefs. The Manner of meafuring
is this: When the Phial is fufficiently cle@ritied by

applying
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applying the Wire thereof to the glafs Globe, and
which is known by the Appeatance of the Bruth of
Flame at the End of the Wirg, as before-mention’d s
hang a flender Picce of Wice to the fufpended
Gun-barrel for this Purpofc detached from the
Globes.  Upon your applying the Wire of the
cle@rified Phial to that hanging to the Gun-barrel,
you perceive a finall Snap; this you difcharge by
touching the Gun-barrel with your Finger, which
likewifc {haps: And thus alternatcly clectrifying
and difcharging, you procecd until the whole
Elcricity of the Warer is diflipated ; which fome-
times is not done, under an hundred Difcharges. If
you do not difcharge the Ele@rictty cvery time, the
Snaps {rom the Wire of the clecrified Phial to the
Gun-barrel are fcarcely perceptible. ‘In proportion
to the Number of Strokes, you cftimare the Quan-
tity of the acquired Ele@ricity of the Water. That
you could, by ftopping the Elc&ricity, excitc Non-
cleftricss and, by accumulating their Power, make
them cxert more Force than Originally-cleérics
would at any Point of Time, was that capital Dif-
covery of the late Mr. Gray; and is to be regarded
as the Dafis, upon which all the prefent Improve-
ments of our Knowledge in Ele@ricity arc founded s
and till which Difcovery, although fome of the Ef-
tets of Eledricity were oblerved above two thou-
fand Years ago *, little Progrefs was made.

55

* Theophraftus, who lived above three hundred Years before the
Date of the Chriftian Zra, takes Notice of Amber and the Lyn-
curiums
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§5. The cleflrical Frher is much more fubtil
than common Air, and pafles to a certain Depth
through all known Bodics. It pafles moft readily
through Mctals, Water, and all Fluids, except refin-
ous oncs ; then animal Bodics dead or alive, in pro-
portion as they are more or lefs wet; then Stones,
Wood,and Earths. Itpaflestoa certain Thicknefsonly
thro' Refins, dry animal Subflances, Wax, and Glafs. For
this Reafon Bodies are called Ele&rics per fé, or Non-
cledtrics 5 not only for cheir rubbing the Ele@ricity
from other Bedics, but likewifc as they permit more
or lefs of the cle@rical Ather to pafs through them.
This Ather has not only the Property with Air of
moving light Subftances; but it huns to have an-
o.ier, and that is Elafticity.

s6. That this Fluid is more fubtil than common
Air, is morc particularly demonftrated by irslpatiing
through feveral Glafles ar the fame times throuch
any oac of which, though cver fo thin, Air can-
not pafs. It likewife pafics, as I have mention’d
beiore, through all known Dodics, cxcept Origi-
naiy-clectrics, and cven through thefe to a certuin
Degree.  Its Elafticity is proved by its extending it-
felf round cxcited Eled@rics, and cxcited Non eleétrics,
to a conflidcrable Diftance; as well as by its in-
creafing the Motion of Fluids.  This is demonftrated
by the Experiment wich a fimall glafs Siphon wicre

the

curiune attra&ing not only Straws, and Shavings of Wood, but al"o
thin Pieces of Luppcr and Iron.  Sce ‘T/}eoj)/lm/lus wed T dY Axﬂm
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the Elafticity of the cicGirical Ather overcemes the
Artraction of Cohcfion: 1 bave frequentiy obferved
this Experiment docs not operate, unlefs the greateit
Part, if not the whole cleéirical Riaft, is determined
to the Floor through the Warer, by bringing fome
uncxcited Non cleétric necar the long Leg of thc
Siphon 1. The Strcam through this ficnder Tubc
is moft complete, when the MNon-elediric is brought
ncar, foas when the Room is fomewhat darkencd,
tho Stream of Water appears as a Stream of bluc
Flame, much like that from the blunt Wire. This
Stream is ftopped, either by touching any Part of the
Non-cle@lrics in Contact with the Globes ; by place-
ing the Machincand the Man who turns the Wheel
upon Elcctrics per fe, by which the Current of the
cieCtrical Aither from the Floor to the Machine is
prevented 5 or by removing the Non-ele@ric from
the Leg of the Siphon, by which the Diflipation of
the ciclrical Ather from the cxcited Non-cle@tric
becomes general.  So that we find, that although
we can repel light Dodics from many Parts of cx-
cited Non-eleltrics at the fame time; the whole

Force of the clectrical Current is ncceflary, to drive
off

4+ There is one Inftance, where the Water will run off in a full
Stream without bringing a non-electric unexcited near the long
Leg of the Siphon ; and that is, by fufpending a Phial of Water,
as ufual to the Gun-barrel by 2 Wire, and by letting a glafs Siphon
through the Cork into the Water. When this Phial is fufficiently
eletrified, the Water thercin runs off in 2 full Stream, though no
Non-cleéiric unexcited i near; becaufe then the Current of Water
through the S-phon is the only Way, by which the Surcharge of
the Eledtricity can be diflipated, '
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off fo ponderous a Fluid as Water. May we like-
wife not infer thce Elaflicity of cletrical Alther,
from the Ingrefs of the blue Flame from the End
of a blunt Wire held ncar the Axis of the Wheel,
or any Part of the Wood-work of the Machine,
after the Revolutions of the Globes are ceafed?
Certainly we fec an Influx of clettrical Fire ro all
Bodics, until their determined Quantity is reftored.
Is not the Elaflicity of this Alther deducible like-
wife from the violent Shock we fecl in our Bodies
in the Experiments with Water?

57. There feems to be a Quantity of this Ather
in all Bodies. Hence the Reafon why, though the
Machinc is placed upon Elettrics per fe, a Snap or
two, as I mention’d before, is obferv'd upon touch-
ing the Gun-barrel, when the Machine has been
fome time in Motion : But after thefe no more is
perceiv’d, if the filk Lines arc very dry, and the
cle@rical Supporters of the Machine are of a requi-
fite Thicknefs. As foon as any Non-cledtric unex-
cited touches the Machine, this Lofs is immediately
reffored.  As the clc&rical Aither, as has been fpe-
cified, is an elaftic Floid, wherever there is an Ac-
cumulation thereof, there is an Endcavour by the
neareft unexcited Non-cleétric to reftore the ¢ Fgui-
librium. The reftoring of this ¢ Equilibrium 1 take
to be the Caufe of thc Attra&tion “of excited glafs
Tubes and Globes, as well as that of excited Non-
cle@rics; for here the Blaft of eleéirical Ather con-
ftantly fets in from the ncareft unexcited Non-clec-
trics towards thofe excited, and carries with it what-
ever light Bodies lic in its Courfe. This fetting in

of
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of the Current of cle@rical Ather towards excited
Non-clectrics is likewife very perceptible toyour Feel-
ing as a Blaft of cold Wind ;if when you are cle@rified,
you hold your Hand over a Plate with fome Bran in it,
by which Blaft the Bran is carried againft your Haid.
Thefc light Subftances are again rcpcil d by the Blaft
from the excited Bodics, as “foon as thcv come in,
Contat, and fomctlmcs before.  The Succeflions
of thefe alternate AttraCtions and Repulfions are ex-
tremely quick, fo that fomctimes your Eye can
hardly keep Pace with them. And if you put a glafs
Globc of about an Inch in Diameter very light and
fincly blown into a Plate of Mctal, and hang an-
other Platc over it ; cleérify the upper one, and bring
the other under it, and you will find the Strokes
from the alternate Attraltions and Repulfions *
a!moft too quick for your Ear, 1 have feen a Ger-
man, who travelld with a fmall’ cletrifying Ma-
chine, who, by a Procefs of this fort, made two
finall Bells ring.  One of the Bells was fufpended
to an cle&rified Wire, which was condu@ed with-
out touching along the Sides of the Room ; at about
an Inch Diftance, derached from this Wire, a little
Clapper was hung by a filk Linc; at an equal Di-
ftance from this laft was hung another little Bell,
which communicated with the Sides of the Room,

As

* The following is an Argument of the Velocity likewife, with
which thefe little Globes are attracted and repell’d. If they are
let fall from the Height of {ix Feet or more upon a wooden Floor,
or a Plate of M~(a1, (hey are rarely broke ; but by the Attralions
and Repulfions of them between the Plates, though at the Diftance
only of one fixth of an Inch, they are ‘rcquently beat in Picces,

Ccccce
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As foon as the Machine was in Motion, the elec-
trified Bell! atrralted the Clapper, which immedi-
ately by the repulfive Blaft was blown off to the
uncxcited Bell. By the time the fecond Bell was
ftruck, the former attralted again 3 and this Jingling
of the two Bells continued not only during the
Motion of the Machine, but feveral Seconds after
it was ftopped. This was occafioned by the {mall
Volume of the Clapper being able to convey away
only a fmall Quantity of the eleétrical Ether at cach
Stroke; by which it was fome time before the

c_Equilibrium was rcftored.
s8. To dcmonfiratc likewife, that the rcfloring
this ¢_Zquilibrium is not imaginary, I fhall mention
an Expcriment of a Gentleman (Mr. /7Z/fon) who
has taken great Pains in thefe Inquirics. Take two
Plates of any Metal, very clcan and dry, whofc
Surfaces are ncarly cqual: hang onc of them to any
excited Non-cletric, and bring under it upon the
other a whole Leaf of Silver. When, which you
find upon Application, the filver Leat is attrated,
lower the bottom Plate; if it is too low, you will
obferve the leaf Silver jump up and down; if too
high, it will only be attratted in Part, and thereby
diflipatc the eleétrical Power. But if you get it at
the proper Diftance, which will very eafily be found
upon Trial, the Silver will be perfedtly fufpended ar
right Angles with their Planes, like the Trapezium
of the Geomcters, and touch ncither of the Plates ;
it will be extended likewife to its utmoft Dimen-
fions. You frequently obferve, both at the Top
and Bottom of the Silver, the ele@rical Fire. The
fame Effect is produced, if you reverfe the Experi-
ment,
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ment, by elefrifying the bottom Plate, and fufpend-
ing the other ovir it. Now I conccive, that the
Spacc occupied by this Leaf of Silver, is that where
the o Fquilibrium of the cle@rical Alther is re-
ftored ; for if you take away the under Plate, thro’
which from the Floor the Flux of this Alther is
turnifhed, or if that Plate be placed upon an Elec-
tric per fe, by which rhis Flux is prevented likewife,

the filver Leaf is blown away.
s9. No Body can be fufpended in ¢ Zquilibrio
but from the joint A&ion of two diffecrent Direc-
tions of Power: So hcre, the Blaft of cle@rical
Ether from the excited Plate blows the Silver to-
wards the Plate unexcited. This laft, in its Turn,
by the Blaft of ele&trical Aither from the Floor fet-
ting through it, drives the Silver towards the Plate
cleCtrified. We find from hence likewife, that the
Draught of cle@rical Ather from the Floor, is al-
ways in proportion to thc Quantity thrown by the
Globes over the Gun-barrel; or the o ZLguiliorium
by which the Silver is fufpended, could not be main-
tained. I once found, that a Gentleman, at that
ume an Invalid, whofe Shoes were perfectly dry,
and of confequence Originally-eleérics, and who
was employ’d to hold the Non-elettric Plate through
which the Alther was to come from the Floor ; this
Gentleman, 1 {ay, did not furnith a {ufficient Quan-
tity, becaufe of the Drynefs of his Shoes, to main-
tain the o #guilibrium; and the Silver was blown
away. But upon cmploying another to this Office,
whofe Shoes were more wet, the Ather came rea-
dily through him, and the Silver was fufpended. I
have likewife found a wooden Pole, very dry, not
Ccccc 2 conduct
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conduét this Aither faft enough to keep-the Sil-
ver fufpended. It may bc imagined, that it is
poflible for the Silver to be fufpended, without fup-
pofing a Flux of the electrical Ather from the
nearct unexcited Non-electric, as well as from the
excited one ; that is, by the fimple electrical Attrac-
tion. But to obviate this, it muft be remembered,
that the electrified Gun-barrel both attracts and rec-
pels light Subftances at the fame time. Can this
Attraction and Repulfion be conceived without the
Operation of the electrical Ather both to and from
the Gun-barrel at the fame time? Does not this
point out an Afflux as well as an Efflux? Are not
the electrical Repulfions as ftrong at lecaft as the At-
tractions? Do not we fee light Bodies, either be-
tween excited Originally-electrics, or excited Non-
electrics, and unexcited Non-electrics, dart like a
Ball between two Rackets of equal Force? It may be

faid perhaps,

1. That the fufpended Silver mayionly ferve as
a Canal of Communication, which difcharges the
Electricity from the excited Non-electric to the un-
excited one; and that when an Originally-clectric is
placed between the lower Plate in this Experiment
and the Floor of the Room, that then the Silver is
attracted only, until the lower Plate is faturated
with Electricity, and no longer. Thisis as much as
{aying that this Effect arifes from Elcctricity, with-
out mentioning in what manner.

2. That this Effect is produced by the electrieal
Attraction, which gives the Silver a Direction te-
wards the excited Non electric, but that it is kept

down near the unexcited onc by the Force of Gra-
vity.
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vity. Was this the Caufe, the A&ion of Gravity
would operate as much thro” Originally-eleGrics as
through Non-eleirics.

60. But I am able to prove the Afflux experi-
mentally, as well as the Efflux, in the following
manner. When the Silver lies ftill, though the Mo-
tion of the Globes is continued between the two
Plates, one fufpended to the Gun-barrel, and the
other placed upon an cle@rical Cake, a Perfon ftand-
ing upon the Floor nceds only bring a fmall glafs
Siphon in a Veflel of Water, and apply the long
Leg thereof near the Plate placed upon the Wax ; for
upon this the Silver is immediately fufpended; and
the Water, which before only dropp’d, now runs
in a full Stream, and appears luminous*. Does
not, in this Cafe, the Current of the Water point
out the Dirction of the Current of eleétrical
Aither?

61. When the Machine, ¢rc. are placed upon
Originally-electrics, if a Man, ftanding likewife up-
on an Originally-electric, touches the Gun-barrel
while the Globes are in Motion, he will receive
a Snap or two; after which, though the Motion
of the Globe is continued, he will perceive no
more Fire from the Gun-barrel. While in this

Pofture,

* This Experiment is more elegant, if the upper Plate, at-
tra&ing the Silver, is fufpended high enough for a Perfon ftanding
upon an Originally-ele€tric, conveniently to bring the other Plate
under it with one Hand, and to hold a pewter Plate in the other.
If the Originally -ele&ric is fufficiently thick, the Silver will not be
fufpended ; but if the glafs Siphon in a fmall Veflel of Water s
brought very near the pewter Plate, the Water runs into the Plate,
and the Silver is immediatly fufpended.
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Poftare, if he touches the Wood-work of the Ma-
chine with one Hand, and applies a Finger of his
other near the Gun-barrel, at that Inftant he receives
the electrical Strokes. Thefe continue as long as
he touches the Machine, but ceafe upon his remo-
ving his Hand therefrom. Here we fce a Circula-
tion of Part of this Man’s electrical Fire,which ope-
rates in the following manner. Firft; The Man, by
applying one of his Hands to the Machine, becomes
a Part thercof; and, by the Motion of the Globes,
Part of the clectrical Fire, inherent in his Body, is
driven upon the Gun-barrel ; but it is inftantaneoufly
reftored to him again, upon his touching the Gun-
barrel with hisother Hand.  Thus he continues com-
municating the Fire with one Hand, and having it
reftored to him with the other, as long as he pleafes.
If, inftead of touching the Machine or Gun-barrel,
he holds his Finger ncar either or both of them,
you f(ee the Fire go out, and return back, as in a
fotmer Experiment.

62. It may be perhaps imagin’d, if one Man touches
the Machine, himfelf and the Machine both being
placed upon thc Woazx, and ifanother, tanding upon thc
Floor, conftantly, or by turns, touches the Gun-barrel,
that by thefe mcansthe Man upon the Originaily-elec-
trics might be divefted of all his clectrical Fire, by con-
ftantly continuing the Motion of the Globes, as he
reccives then no Supply from the Floor. But the
contrary proves trucs and, after a confiderable rime,
the Strokes from the Gun-barrel arc as ftrong as at
firt. But here we muft obferve, that the Gun-
barrel fufpended will not contain probably at one

time a thoufundth Part of the whole Quantity of
' this
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this Man’s clectrical Fire: Therefore I conceive,
that, as foon as this Man has parted with any Por-
tion of his ncceflary, his determined Quantity, to
the Gun-barrel by the Moticn of the Globes, he
has it reftorcd to him upon any un-cxcited Nen-
clectric’s touching the Gun-barrel, by having the
ufual Courfe of the Electricity * inverted.

63. We fce, from many Experiments, that dry
Wood does not conduct Electricity {fo well as that
which is wets and that the Man ftanding upon the
Floor, who rubs the Globes, excites the Electricity
ftronger than the Cufhions. This I had Reafon to
conceive was owing not to any other Difference,
than that of his being more moift, and, of Confe-
quence, more readily conducting the Electricity
from the Floor. Therefore I order'd my Machine,
and even the Cufthions to be made damp, by caufing
wet Cloths to be placed upon feveral Parts thereofs
and found then, that thc Electricity was equally
ftrong, as when the Globe was rubbed by the Hand.

64. It remains now, that [ endeavour to lay be-
fore you a Solutiou why our Bodies are {o thocked
in the Experiments with the clectrified Water ; the
Difficulty thereof I confefs {cemed unfurmountable,
until I had made the following Difcoveries.

1. That the Electricity always defcribed a Circuit
between the clectrified Water and the Gun-barrel.

2. That the electrical Fire came from the Floor
of the Room.

3. That it would not pafs from the Floor quick
cnough for the Perfon to be fhook, if his Shoes
were dry. 4.

* For a further Account of this Matter, fece Philof; Tranfalt,
Vol. XLV. p. 101.
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4. That the Force was increafed in proportion to
the Points of Contact of Non-electrics with the
Glafs containing the Water.

Then the Solution of this Phznomenon became
more cafy, which I take the Liberty to offer.

1. I have endeavoured to prove by Experiment*,
that a Quantity of Elcctricity is furnifh'd from the
neareft unexcited Non-electrics, equal to that accu-
mulated in excited Originally-electrics and excited
Non-electrics.

2. This being fo, when the Phial of Water held
in onc Hand of a Man is highly clectrified, and he
touches the Gun-barrel with a Finger of his other;
upon the Explofion which arifes herefrom, this Man
inftantancoufly parts with as much of the Firc from
his Body, as was accumulated in the Water and Gun-
barrel; and he feels the Effects in both Arms, from
the Fire of his Body rufhing through onc Arm to
the Gun-barrel, and from the other to the Phial,
For the fame Reafons, if, in the Experimcnt with
the electrical § Mine, a Man places his right Foot
upon the lower fmall Wire, and touches the Gun-
barrel with his left Arm, the electrical Force is only
felt in that Leg and Arm.

3. As much Fire as this Man then parted with, is
inftaneoufly replaced from the * Fioor of the Room,
and that with a Violence equal to the Manner in

which he loft it. To confirm this, fee Exp. 54.
4. But

* Se&. 56, 57, 58. + Se&. 6o.
* See more of this in Phil, Tranf. Vol. XLV, p. 102.
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4. Dut this Flux of ele&rical Aither, either
from the Floor to the Man, or from the Man
to the Water, is prevented for Reafons fufficiently
obvious, if the Glafs containing the Water be thick ;
if the Points of non-cle@ric Contaét are few ; if the
Man is placed upon Originally-ele&rics; or (which is
the fame thing) if the Soles of his Shoes are dry.

s. As we find that the Ele@ricity pafles at leaft
equally quick through denfe Mediums, which are
Non-eletrics, as through thofe which ar¢ more lax
and fpongy; may we nor therefore conclude, that
the Canfe why we feel moft Pain at the Joints of
our Arms, and in the Tendons of our Heels+,
arifes from the Texture in the Tendons and tendi-
nous Ligaments of thofe Parts?

65. From a due Conlfideration of the Phenomena
before us, I take the Liberty of propofing the fol-
lowing Querics:

1. Whether or no the Effe@s we obferve, in
Bodies being drawn to and driven from ecither ex-
cited Originally-clectrics, or cxcited Non-cleérics,
are to be attributed to the Flux of ele@rical Ather?

2.

+ This Pain in the Heels is felt only in the Experiment with the
ele€trical Mine ; and it is not perceptible only when you touch the
lower fmall Wire with your Foot, but likewife if you ftand upon
Non-eleérics, which touch this Wire, It has been ttrongly felt
by a Perfon ftanding upon a Pedeftal of Portland Stone near ten
Inches in Height, and upon one of Metal more than two Feet. I
am of Opinion, that no Mafs of Metal, of Dimenfions however
great, would in the leaft prevent the Progrefs of the ele&@rical
Power from the Water in the Phials to the Body of the Man.

Ddddd
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2. Whether ot no, that, which, from its being firft
difcover'd in Amber, we call Electricity, clectrical
Ather, electrical Power, ¢b¢. is any other than ele-
mentary Fire?

3. Whether or no this Fire does not appear in

different Forms, according to its different Modifi-
cations ? Does it not, when diffulcd under a large
Surface, appear to affect us as Air? When brought
towards a Point, does it not become vifible, as lam-
bent Flame? When nearcr ftill, does it not explode,
and become the Object alfo of our Feeling as well
as of our Hearing? Altho’ it does not affect our
Skin with the Senfation of Heat; does it not, by
its lighting up inflammable Subftances, thew itfelf to
be truly Fire?
4. Whether or no this Fire is not connected in-
timately with all Bodics at all times, though leat
of all, probably, with pure dry Air? Have we not
found and feparated it from Water, Flame, even
that intenfe one of Oil of Turpentine, Smoke, red-
hot Iron, and from a Mixture thirty Degrees colder
than the freezing Point ?

§. Have we not proved its Subtility, from its
pafling through all known Bodics ?

6. May we not infer its Elafticity likewife from
its Explofions, from its increafing the Motion of
Fluids, as well as from its Effect in the Concuflion
of our Bodics, when we difcharge it after we have
accumulated it in Water?

7. May not the electrical Machine, from its Ufes,
be denominated a Fire-Pump, with equal Propricty
as the Inftrument of Ozto Guerick and Mr. Boyle,

that of the Air?
s.
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8. Doces not the Power we arec now Malters of,
of fccing the Scparation of Firc from Bodics by
Motion §, and of fccing it reftored to them again,
and cven after that Motion has ceafed, caufle us ra-
ther to incline to the Opinions of Homberg (a),
Lemery the younger (6), s'Gravefand (c), and

Boerbaave,

§ The fetting in of the Fire to the glafs Tubes and Globes has
always, in thefe Experiments, been vifible both from the Hands
and Cufhions, by which they were rubbed.  DBut as, till now, this
Fire was confidered as coming from the Glafs, that, obferved upon
the Hands and Cufhions, was always believed to be fo much loft
by running down the Inftruments of FriCtion into the Floor. 1
endeavoured to prevent this Lofs, by ftanding upon Originally-
eletrics ; and found, to my great Surprize, that fo far from in-
creafing the eleélrical Power, by ftopping what I conjetured was
fo much Lofs, I could excite then no Ele&ricity at all in the Tube
and Globes. This Difappointment, which, I afterwards found,
had occurred to MellL Bofe and Allamand, was the Foundation of
my difcovering the Sourcc of the Eletricity, and the Manner of
its Ingrefs to the Machine.

(a) Homberg du fouphre principe. Mem. de I’ Acad. Royale des
Sciences, 1705. La matiére de la lumiére eft la plus petite de
toutes matiéres fenfibles — elle pafle librement au travers et par les
pores de tous les corps, que nous connoiffons. —Que tout I’ uni-
vers eft rempli-de la matiére de la lumicre J’ai mieux donné a
notre fouphre principe le nom de matiére de lalumiére, que celle du
feu, quoique ce foit proprement la méme chofe.

(b) Lemery le fils. Mem. de ' dcad. 1709. p. 527. La ma-
ticre de feu doit étre regardée, comme un fluide d’une certaine
nature, et qui a des proprietez particulicres, qui le diftinguent de
tout autre fluide. Pag. 8.——Qu’une matiére beaucoup plus fub-
tile et plus agitée, qui remplit tous les vuides de I'univers, et ne
trouve point les pores {i ¢troits, qui ne lui laiffent un libre paflage,
coule inceflamment dans les lieux ou elle eft enfermée, et entre-
tient fon mouvement,

(¢) s’ Gravefand Philofoph.  Newton inflitutiones, cap. 1. Ignis
in corpora omnia quantumvis denfa et dura penetrat, = Corpo-

ribus
Ddddd 2
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Boerhaave (d), who held Fire to be an Original, a
diftince Principle, formed by the Creator himfelf,
than to thofe of our illufirious Countrymen, Ba-
con (e), Boyle (f), and Newton (g), who con-
ceived it to be mechanically producible from other
Bodies ?

9. Muft we not be very cautious, how we con-
nect the clementary Fore, which we fee iflue from
a Man, with the vital Flame and Calidum innatum
of the Ancients; when we find, that as much of
this Fire is producible from a dcad Animal as a liv-
ing ong, if both are equaliy repicte with Fluids?

10. Whether or no it is not highly probable,
that, by increafing the Number and Size ot the
Phials of Water in a certain manner, you might not

inflantly

ribus fefe jungit ignem ad certam diltantiam a corporibus
aterahi — nulla novimus, qua ignem non continent ~ non ignis
xue facile corpora omnia intrat —- corporibus contentusin his a
corporibus circumambientibus retinetur. —— Motu celerrimo ignem

affici pofle.
(d) Boerbaavii Elementa Chem. de igne, p. 187. et feq. — Ipfe

ignis — femper prafens exiftiz in omni loco —— imo vero in omni
corpore, etiam rariffimo, ve! {olidiffimo, =qualiter diftributus hae-
ret, — Haud ergo potui detegere, quod in rerum natura fit vel

uilum fpatium fine igne.

Ibid. p. 283: Huc ufque conabar —tradere ea, que veriffima ad-
difcere potui de natura illius ignis, quem clementalem appellant
philofophi.  Iilum fcilicet, ita confiderando, prout creatus ipfe in
rerum (natura) exiftet feorfum, extra reliqua omnia creata, qua-
cunque demum fint, corpora.

(¢) Vide tra&atum De forma calidi.

(f) Mdechanical Origin of Heat and Cold, Se&. 2.

{7} See Queries at the End of his Optics.
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inftantly kill cven large Animals by the clectrical
Strokes () ?

66. I cannot conclude thefc Papers, without con
gratulating that ¢xccllent Philofopher and Jearnca
Mcmber of this Socicty the Abb¢ Nollet of Paris.
This Gentleman, almoft two Yecars fince, in a Let-
ter to Profeflor Bofe (an Extract of which this laft
publithed with a Work (4) of his own) without the
Knowledge of feveral Experiments fince difcover'd s
at Jcalt nonc of his Difcoverics have yet fallen into
my Hands, did declare his Opinion, (£) that rhe
Elcctricity did not only proceed from the electrificd
Dodics, but {rom all others about them to a certain
Diftance; (/) that the Electricity, as well from Bo-
dics clectrified, as from thofe which were not,
pafled morc readily through denfc Mediums than
Air; (m) that the Electricity is prefent in all Bodicss

that

() Monf. Le Monnier at Paris killed Birds by thefe ; and
with me, a Linnet and a Rat, much more than half-grown (the
largeft I was then able to procure) have been ftruck dead.

(7) Recherches fur la Caufe, et fur la veritable Theorie del’ Elec-
tricité.  Wittembergue, 1745.

(#) Poyez Nollet dans les Recherches, &c. du M. Bofe, Pag. xlv.—
La mariére eletrique vient non feulement du corps éleétrifé, mais
aufli de tous ceux qui font autour de Jui, jufques a unc certaine di-

ftance.
Lbid. p. xlix.— Si vous pouvez vous convaincre comme mol,

quc la matiére qui va au corps ¢leflrique vient primitivement de
tous le corps environnans, de I’air méme, vous »urcz bicn plus de
facilité 2 expliquer tous les autres efféts.

(/) 7bid. p. xIvi La matiére ele@rique, tant celie qui fort du corps
€ledtrifé, que celle qui vient des environs a c¢ méme corps, fe
meut plus facilement dans les corps denfe que dans I'air méme,

(n) Lbid. p. xlvii.



[ 748 ]

(n) that this Matter always tends to an ¢ Zyguili-
4rin -, and endeavours to occupy thofe Spaces in
Bodies, which have not their neceflary Quantity :
All which Affertions may now be proved by Expe-
riments.

67. You fee, Gentlemen, by my aflerting, that
what we have hitherto called electrical £/ffuvia, do
not procecd from the Glafs, or other Electrics per
Je, 1differ from Cabens, ‘Digby, Gaffendus, Brown,
Des Cartes, and very great Names of the laft as well
as the prefent Age. My differing from them would
be Prefumption indeed, were I not induced thereto,
by Obfervations drawn from a Series of Experiments
carefully conducted, to which many of you have
been Witnefles, and to whom I may therefore ap-
peal, for taking what may feem fo extraordinary a
Step. I have conftantly had in View that excellent
Maxim of Sir Jfzac Newton laid down in his Optics,
that, < as in Mathematics, o in Natural Philofophy, the
¢ Inveftigation of difficult Things by the Method of
< Analylis ought ever to precede the Method of Com-
¢ pofition. This Analylis confifts in making Experi-
¢ ments and Obfervations, and in drawing general
< Conclufions from them by Induction, and admitring
¢ of no Objections againft the Conclufions, but fuch
as are taken from Experiments, or other certain
Truths. For Hypothefes are not to be regarded
¢ in Experimental Philofophy. And although the
« arguing from Experiments and Obfervations by

“ Induction

(n) La meme, Cette matiére tend i 1’équilibre, et s’emprefle
de remplir les efpaces, qui fe trouvent vuides des parties de fon
cfpece,

2
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¢ Induction be no Demontftration of general Con-
* clufions; yet it is the beft Way of arguing which
“ the Nature of Things admits of, and may be
“ look’d upon as {o much the flronger, by how
“ much the Induction is more gencral. — By this
“ Way of Analyfis we may proceed from Com-
“ pounds to Ingredients, and from Motions to the
“ Forces producing them s and, in general, from
 Effccts to their Caules, and from particular Caufes
¢“ to morce genceral oncs, till the Argument cnds in
“ the moft gencral.” I am dcfirous, that what is
contain’d in thefe Papers, you will be pleafed to re-
gard rather as the rude Outlines of a Syftem, than
as a Syftem itfelf; which, I am in Hopes, Mcen of
better Heads and more Leifure will profecute : And
if hereafter, from being pofleficd of more Obferva-
tions than wec at prefent arc Mafters of, any Opi-
nions in thefe Papers fhall be found erroncous, 1 at
all times thall be willing readily to retract them. I
rely upon your wonted Candour, and am,

With the greateft Truth,

Oét. 2o0. Gentlemen,
1740.
2our moft devoted

and moft humble Servant,

W. Watfon.

FI1NTIS.

The CROONEAN LECTURES.
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