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ADVERTISEMENT.

HE Author, having Judged it proper,

for the fake of greater perfplcmty, to add
an APPENDIX to the following Treatife,
withes that, that APPENDIX may be con-
-fulted, for the Illuftration of fuch Propofi-
-tions, as are contained in the SECTIONS
that he has referred to, therein; a Lift of
which SECTIONS, in order to fave unne-
-ceflary trouble to the Reader, he has hereto
annexed. :

- If any Perfon fhould be inclined to read
fuch Parts only of this Work, as are almoft
entirely free from Mathematicks; he may,
without inconvenience, fkip, from SECTION
100 of PART III, to the End of PART
VII; provided he admit the Truth of the
Propofitions there demonfirated, as ftated
(fhortly) in the . following TABLE of
CONTENTS.

a2 SECTIONS,
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PRETFAGCE

SH'OULD the Reader have heard any
Thing, concerning the Difputes that have
arilen in England upon the Subje& of Con- -
-duors for Lightning, he may perhaps be
aftonithed #or to find, in the following Pages,
any ‘notice taken of the late eleftrical Ex-
-periments of Mr. Benjamin Wi, on. But the
Author, who intends very foon to give to
the World a direéZ Refutation of the Conclu-
-fions drawn from thofe Experiments, thinks
A 2 it
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it tmproper,  to confound an Explanation of
new and important Falfs, with a Refutation
of DoGrines, which, had it not been for the
various Doubts they have occafioned in the
- Minds of fome Men, would, in the Author’s
Opinion, not have deferved much confideration.

~ The Reader being fuppofed to be fome-
-what acquainted with the common Experi-
-ments, and general Properties, of Ele&ricity ;
the Author has omitted many tedious and
elementary Explanations. The Experiments
and Obfervations, that he has lately made upon
Leyden Jars, &c. will be the fubje& of fome
future Publicatjon.

PRINCIPLES
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«O F

ELECTRICITY,

PART L

SECTION L

OTHBING being fo neceffary, to the advancement
of any Branch of 8cience, as the Inveftigation of the
Principles upon which it is founded ; I fhall endeaveour, in
the following pages, to eftablith the fumdamental Laws
of Eleftricity ; by means of which, I fhall have it in my
power to demonltrate, that the influence of the ele@rical
Fluid, is much more extenfrve, than it has hitherto been
imagined.

§ 2. In
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§ 2. In laying down, what I conceive to be the ¢rue
Principles of Ele&ricity, I fhall take notice of a few of
its Properties, with which the World is already ac-
-quainted ; in order, to fhew how naturally they lead,
to the important Faéfs hereafter related. The exiftence
of thofe Fa@s I difcovered from the Tbeory, long be-
~fore I attempted to prove that exiftence, by means of
Experiments; which, -however, I have fince done with
. the moft invariable fuccefs.

§ 3. I fhall relate many Experiments, concerning a
particular kind of ele@rical Shock, which I fhall diftin-
-guith by the appellation of a rezurning Stroke; and I fhall
give a full explanation of the manner, in which Perfons
may be deftroyed, and particular Parts of Buildings be .
greatly damaged, by a Stroke of this kind ; which Stroke, I
thall prove may be produced by an ele@rical Explofion,
that takes place, even at ¢ vaff Diflance from fuch
Perfons or Buildings.

§ 4. Ifhall alfo fay a few things, concerning the
a@ion of elevated and acutely-pointed Condu&ors; and
I fhall {hew in what manner, that fimple and moft ex-
-cellent Invention tends to fecure both Perfons and Build-
~ings, againft all accidents whatever which could refult

from natural Ele@&ricity ; even againft thofe, which might

proceed from the above-mentioned (hitherto unknown)
Caufe.

§ 3.
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~ § 5. It is well known, that all Bodies in nature, con-
-tain, at all times, a certain Quantity of the elef?rical
Fluid ; and as much of that Fluid as is contained in a
Body, which is in its. wneleétrified (i. e. natural) Rate,
is called that Body’s nasural fbare of Ele&ricity. Tf, by
any means, a Body be made to lofe any part of its natural
fhare of ele@rical Fluid ; thit Body is faid to. become
mminus or negative. If, on the contrary, a2 Body be made, by

any means, to.acquire more Elefricity than it ought natu-
-rally to contain ; that Body is faid to become plus or

poﬁtn ee

§ 6. Whiltt the ele&rical Equilibrium between the
Earth and the Clouds (or any other Bodies) is »oz dif-
-turbed, the clecrical Fire remains perfe@ly innocent;
tho’ all thofe Bodies do contain, at all times, a con-
-fiderable portion of that fubtile and a&ive Fluid, But,
when any Caufe. fhall happen to difturb that natural
Egquilibrium, by rendering a body either pofizive or nega-
-tive, it muft neceffarily produce the following con-
-fequences.

§ 7. If the Body be pofizive, and if it be furrounded
by Air; that ele@rified Body will depofit, upon all the
Partlcles of that Air which {hall come fucceflively into
conta& with it, a proportional Part of its fuperabundant
Ele&ricity. By which means, the Air furrounding that
Body will alfo’ become pofirively electrified : that is to
fay, it will form around that psfrive Body, an elerical
LAtnofphere, which will likewife be pofitive. :

§ 8..
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§ 8. If, on the contrary, the Body be negative ; each
Particle of Air that fhall come into conta& with it,
will depofit thereon a certain Part of its #atural fhare of
Eleéricity. By which means, the circumambient Air
will become negative : that is to fay, it will form a 7e-
-gative Atmofphere, around the Body which is negatively
ele@rified.

§ 9. Some Ele@ricians may be inclined to imagine,
that the eleétrical Atmofphere of a pofizive Body is 7ega-
-tive; becaufe it produces fometimes negative Effe@s: and
that the ele@rical Atmofphere of a negative Body #s pofi-
-tive; becaufe it fometimes produces pofizive Effe@s. But,
thofe Effe@s are eafily to be accounted for, without

‘adopting an unnatural and erroneous hypothefis in or-

“der to explain them. ' .
EXPERIMENT 1.

§ 10. I took a pair of Cork-Ball Ele&rometers

A B, whofe Balls were three eighths of an inch in dia- °

-meter, and whofe parallel legs4 were eight inches long;
and I fufpended them to a hook, that was fixed to the
N under

4 I always make my Ele&trometers, fo that, the legs thall hang paralled
(as reprefented in Figure firft), when the inftrument is net elc@rified ; inftead

“of meeting at top as in the common way (reprefented in Figure fecond) : the
ele@rometrical Balls may thereby be made to divaricate, with a much fmaller

De_ree of Elericity, than would otherwife be the cafe. Becaufe, when the

legs hang parallel ; then, not only the verfed fime of the angle of declination
: is

P .
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under fide of the brafs cap CD, of the -glafs Receiver
EFGH, of an Air-Pump. The two lcgs of this Elec-
-trometer, in order to prevent their twifting, were made
of fine ftraws, which had been previoufly well foaked in
falt and water to make them condué& better. Each of
thefe legs was fufpended at top, by a very fine linen
thread of about oze zwelfth of an inch in length,

§ 11. In order, to render the glafs Receiver a good
non-conduétor of Elericity, I caufed it to be perfeétly
well dried by means of Fire. It was proper, in this Ex-
-periment, to avoid giving any friction to the glafs Re-
~cciver, for fear of charging the glafs. ‘

§ 2. Upon charging a fmall Prime-Conducor, which
was made to communicate with the brafs cap of the glafs
Receiver, the eleGrometrical Balls divaricated above swe

snches and a half (Figure 4). ‘
EXPERI-

“is equal to nought, when the ‘angle of divarication is evanefcent; but, th¢
werfed fine of the angle of declination, will, in every cafe, be /s than when
the legs of the Ele@rometer do mot hang parallel. That is to fay, that the
weight neceflary to be raifed (in order to enable the ele€trometrical Balls
to diverge, to a given Degree), will always be /s when each leg han
perpendicular, than when the legs hang with their upper Exttemities s
comtall. ‘This difference is particularly fenfible, in fmall angles of eledlrical
divarication. : :

There is another improvement which I have made, in fuch Ele&rometers
as are intended for extreme/y delicate Experiments, which is, to fufpend the
cleGtrometrical Cork-Balls (which ouggf not much to excced one fixteenth
of an inch in diameter), by threads of fine fox fubdjvided to the greateft
pofiible degree,

B
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EXPERIMENT a2

§ 13. I then began to exbau/? the Receiver; upon doing:
which, the Balls foon began to divaticate gradually /e/r
and lefs. And as foon, as the {hort Barometer-Gage was.
got down to about oze guarter of an inch (the Barometer
being, that day, at the height of rwenty-nine inches and
@ quarter) ; the divarication of the Balls from each other,,
became reduced to /efs than oxe guarter of an inch.

§ #4. Se that, by 114 Parts, of the natural quantity
. of Air contained in the Receiver, being exbaufied ; the-
divarication of the ele@rometrical Balls was diminithed:
to lefs than one tenth Part. For, the chord of the angle
of divarication was decreafed (as was faid before, § 12
and § 13), from above #wo inches and a balf, to lefs than
one quarter of an inch, That is to fay, that the ver/ed
fime of the angle of divarication, was decreafed confi-
-derably more than an bundred times ; becaufe, the verfed.
Sfines are always as the [fquares of the chords,

§ 15. I fhould be inclined to imagine, if this Expe~
-riment were made with great accuracy, and with a pro-
-per Ele@rometer; that the wer/ed fine of the angle of di-
-varication, would always be - in the Jame Ratio, as the-
Denfity of the Adr in the Receiver: provided, that proper-
means were taken, to keep the apparatus fufficiently free:
from moifture during the Experiment.

EXPERI~
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EXPERIMENT a3

§ 16. Ithen eledtrified the glafs of the Receiver itfelf :
but, as long as the Receiver remained exbaufled to the
degree above-mentioned (§ 13), it was out of my power
to caufe the ele@rometrical Balls to divaricate above one
guarter of an inch.

EXPERIMENT s

§ 17. I then let the Air return into the Recgiver;
which circumftance alone, caufed the Balls again to diva-
«ricate confiderably, altho’ I gave to the apparatys 7o fre/b
Supply of Eleftricity. But, the Balls took up a fhort time
in coming to their full degree of divarication. The rea-
~fon of which evidently was, that the wneleétrified Air,
which entered into the Receiver, could not receive sm-
~mediately, from the charged apparatus, that degree of
Eleétricity which it was able finzlly to acquire.

§ 18. I repeated thefe Experiments with the exhauft-
~ing Air-Pump, feveral times; and 1 always found refults
that were fimilar. '

§ 19. From thefe Experiments, it appears, that, when
Bodies are charged with Ele&ricity, it is the Particles of
{circumambient) Air being electrified, that canftitutes the
eletrical Atmofphere which exifts around thofe Bodies,

§ 20. Now, fince an eleftrical Atmofphere (whether se-

~gative or pofitive) confufts of ele@rified .4ir ; it evidently
B 2 follows,
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follows, that the Denfity of the Eleétricity of that Air,
muft be in fome snverfe Ratio of the Diftance from the
charged Body, which caufes that eleétrical Atmofphere.

§ 21. That eleétrical Atmofpheres do decreafe 7 den-
-fity, the more the Diftance from the ele@rified Body is
increafed, is demonftrable by means of a proper Ele@ro—

- ~Ineter, in every inftance.

§ 22. From thefe fimple confiderations, it is eafy tor
- reduce, all thedifferent Phenomina of ele@rical attrattion:
.and repulfion, to one plain and convenient Principle, de-
* -rived from the very nature of a difurbed elettrical Equ:-
-librium ; namely, to the elaftick tendency of the electrical

Fluid, to impel every Body, charged either in plus or..

in minys, towards zhat Part of its ele@rical Atmofphere,
where its natural eleé?rical Equilibrium would be the moft.
eafily reftored. " |

§ 23. From this fimple Principle; it 15 evident, that:
Bodies, which are charged with contrary Ele@ricities, muft:
tend to approach each other; whenever the {Kirts of their
(oppofitely cle@rified) Atmo/pheres interfere. .

§ 24. From the fame fimple Principle; it is allo eafy to:
underftand, why Bodies, that are charged with the fane
kind of Ele@ricity, tend to diverge from each other.

Every Body that is ele@rified (whether iz plus or in

minus) has a conftant tendency to return to its zatural -

Jtate ; and this caufes it to eleé@rify, in a certain degree,
other
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other Bodies in conta& with it, and the Air in its
vicinity, in a manner fimilar to that explained above
(§ 7 and § 8).

" §25. If two Bodies (for example) be both pofizive ;
neither Body will be able to depofit its fuperabundasn:
Ele&ricity upon the other Body, which is alfo fimilarly
_ ele@rified én plus. It is therefore evident, from the fimple
Principle mentioned above (§ 22), that, if thefe Bodies be
brought near each other,, each Body will be impelled, to-
-wards the Particles of Air on its other fide, which are
ele@rified iz plus only.in a fmall degree. That is to fay,
that each Body will tend to diverge trom the other.

§ 26. If the Bodies, on the contrary, be both ncga-
~tive ;neither Body will be able to have its deficiens Elettri-
~city fupplied from the other Body, which isalfo fimilarly
cle&rified 71 minus, Itis therefore evident, from the fim-
-ple Principle mentioned above (§22), that, 1f thefe Bodies
be brought near each other, eacb Body will be impel-
-led, towards the Particles of Air on its ozber fide, which
are eleirified i minus only in a fmall degree. That is
to fay, that each Body will tend'to diverge from the other.

2y. Sothat, Bodies, which are charged with the fame
kind of Ele&ricity (whether pofitive or negative), muft
~ neceffarily tend to diverge from each other: 4

§ 28. From the above-mentioned confiderations, that.
" all eleé@rical Atmofphieres- confift of ele@rified Air; and’

that the eleftrical Denfity of all fuch Atmofpheres in-

~creafes, when the Diftance from the charged Body -
decreafed 5 it is eafy to underftand, what the nature of
" a_firiking-Diflance, is ;.
- § 20..



( 14 )

§ 29. For, a Body which is elettrified, becotnes ca~
+pable of difcharging its Ele@ricity with an Explefiony

. upon a condu&ing Body, of any given termination, placed

Fig. 5.

within its elefirical Adtmafphere, at any given Diftance
from it; when the Denfizy of the Eletiricity, contained
in that cle&rical Atmolphere, is fufiicient to render that
ele@rical Atmolphere, @ fudden Conductor of Ele@ricity
to that gruen Dxﬁam‘e from the charged Body.

Becaufe, the 4ir (like any other non-condutior) will,
by being very powerfully cle@rified either iz plus or
¢én minus, become (on the external Surface of the Particles
that compofe it) a Conduétor of an eleérical Charge.

30. From the above-mentioned confiderations, that
all ele@rical Armofpheres confift of ele@rified Air; and
that the ele@rical Denfizy of all fuch Atmofpheres de-
-creafes, when the Diftance from the charged- Body is
increafed ; it is moreover, eafy to underftand the reafon,
why metallick Bodies with prominent metallick Points will
part with, or will receive, the ele@rical Fluid, with &
siuch greater degree of facility, than metallick Bodies of
any other {hape whatever.

§ 31. We have feen above (§ 7), if any Body (fuch
as AB) be pofitively ele@rified, that the ele@rical Armof-
~-phere with which it is furrounded will of neceflity, be
alfo pofitive.

" § 32. Therefore, if the pofirive Body AB, have 70
prominent Parts ; if it be furrounded w1th dry Air ; if it
be perfedly well infulated 5 and if it be fo ﬁtuated as not
to have, within the bounds of its fenfible e/eél’rzcal Ar-
-mofphere, any fuch kind of condu&ing Body as would,

i |
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fn great meafure, be able to difcharge that Atmofphere;
the pofizive Body will #oz be able, without great diffi-
-culty, to tranfmit any confiderable Portion of its fiper-
-abundant Ele@ricity, to the mafs of Air GHKL, which
furrounds the denfe Par: CDEF of its ele@rical Amof-
-phere : becaufe, the denfe Part CDEF of the Atmofphere
“of ele@rified Air (which immediately furrounds the pofitive
Body AB, and which muft therefore be the neceffary
vebicle, of whatever Part of the fuperabundant Ele@ricity
of theinfulated Body AB, that Body AB might lofe), will,
by being already very pofitive, not be able without great
difficulty, to recesue any additional Ele&ricity.

§ 33. That is to fay, that the denfe Part of the pofi-
~tive Aimofphere, which always furrounds a pofizsve Body,
will neceflarily caufe a great Refiffance to the Exit of
the ele@rical Fluid ; whilft that Body continues to be well
anfulated..

- § 34. Now, let us fuppofe another metallick Body Fig. 6.
AB, exa@ly equal and fimilar to the Body reprefented in
Figure 5, but which hasaffixed to it, a piece of zapering

wire MN, whofe End N is very acutely pointed: and let

us fee what muft be the neceffary confequence ; fuppofing

the Body AB to be well infulated, and ele&rified # p/us..

§ 35. If this piece of pornted wire MN, be of fuch a:
fength, as.to have its Extremity N, out of the den/eff
Part CDEF, of the pofitive Atmofphere of the Body AB,
which Atmofphere does gradually decreafe in denfity ;
then, the Quantity of plus Ele@rnicity contained in the:
wire, particulary at the Point N, being extremely {mall
) (fince,,
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{fince, the’ Surface of that wire, particularly at the Point
N, is very inconfiderable); it-is evident, that the denfe Part
of the pofitive Atinofpbere of Air round that wire, par-
~ticularly round the Point N, will be likewife extremely
{mall (as is reprefented in Figure 6).

§ 36. Confequently, the Réfiffance, oppofed by the
plus Atmofphere, at the Point N, to the Exiz of Elec-
-tricity from the Body AB, will alfo be extremely fmall.
Therefore, the fuperabundant Ele@ricity of the plus elec-
-trified Body AB (which conftantly tends to quit that
Body), will run out, in a much greater Quantity into the
Air, through the Point N, where the Refiffance is very
Jmall; than it will through any non-prominent Point
whatever, of the Body AB, where the Refiffance is of
neceflity, confiderable.

§ 37, If a round metallick Body PQ, be conneéted
with a pofitive Body AB (which is equal and fimilar to the
Bodies reprefented in Figures 5 and 6); and if it be made
to profef? into the Air, which furrounds that Body AB,
in' the fame manner that the pointéd metallick wire MN
was made to proje&: it may be atked what the reafon
is, that the fame Effet? does mot take place, as in the
other cafe? \

§ 38. The reafon is fimply this. The greater the
Surface of the prominent Body is ; the more confiderable
will the plus Atmofphbere be, which furrounds that pro-
-minent p/us Body PQ. From this it is evident, that
the greater the Suzface of the prominent Body is; the

greater
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greater will the Refiflance be, which is oppofed to the
Exit of the fuperabundant Ele@ricity of the Body AB;
and the {fmaller will the Quantity of ele@rical Fluid be,
which can gradually run out, through the prominent
Body, into the mafs of circumambient Air.

§ 39. Next, let us fubpofe, that the Body AB, be Fig.s.

negatively (inflead of pofitively) ele@rified; then, from
what we have feen above (§ 8), the eleétrical Atmof-
-phere with which it is furrounded, will of neceflity, be
alfo negative.

§ 40. Therefore, if the negative Body AB, have no
prominent Parts 5 if it be furrounded with dry Air;if
it be perfe@ly well infulated ; and if it be fo fituated, as
not to have "within the bounds of its fenfible  eleFrical
Armofphere, any fuch kind of condu&ing Body, as would,
in great meafure, be able to difcharge that Atmofphere;
the negative Body will not be able without great diffi-
-culty, to have any confiderable Portion: of its deficient
Ele&ricity fupplied, from the mafs of Air GHKL,
which furrounds the denfe Part CDEF of its ele@rical

 Atmofphere. Becaufe, the denfec Part CDEF of the

Aimofpbere of eletrified Air (which does immediately
furround the negative Body AB, and which muft there-
-fore be the neceflary webicle, of whatever Part of the
infulated Body AB’s deficient Ele@ricity might be fup-
-plied), will, by being already very negarive, ot be able
without great difficulty, to part with any further fthare
of Ele&ricity. :

C ' | § 41,
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§ 41. That is to fay, that the denfe Part of the nega-
~tive Atmofpbere, which always furrounds a negazive Body,
will neceflarily caufe a great Refiffance to the Entrance
of the ele@rical Fluid ; whilft that Body continues to
be well infulated.

§ 42. Let us now fuppofe another metallick Body
AB,” exa@ly equal and fimilar to the Body reprefented
in Figure 5, but which has affixed to it, a piece of ra-
-pering wire MN, whofe End N is very acutely poinzed :
and let us fee what muft be the neceflary confequence ;
fuppofing the BodyAB tobe well infulated, and ele&@rified

9 MINUS.

§ 43. If this piece of pointed wire MN, be of fuch a
length, as to have its Extremity N, out of the denfef

- Part CDEF, of the negative Atmofphere of the Body

AB, which Atmofphere does gradually decreafe in den-
-fity : then, the Quantity of minus Elericity contained
in that wire, particularly at the Point' N, being ex-
-tremely fmall (fince, the frface of that wire, parti-
—cularly at the Point N, is very inconfiderable) ; it 1s evi-
~dent, that the denfe Parr of the negative Armofphere of
Asr round that wire, particularly round the Point N, will
likewife be extremely {fmall (as is reprefented in Figure 6).

§ 44. Confequently, the Refiffance, oppofed by the #ega-
-tive Atmofphere, at the Point N, to the Entrance of Elec-
-tricity into the Body AB, will alfo be extremcly {mall.
Therefore, the Ele@ricity of the mafs of circumambientAir

GHKL
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GHKL (which conftantly tends to fupply the deficient
Ele@ricity of the minus ele@rified Body AB), will run
into that megative Body AB, in a much greater Quantity,
. through the Point N, where the Refiffance is very fmall ;
than it will through any non-prominent Point whatever, of
the Body AB, where the Refifflance is of neceflity, con-
~fiderable. .

§ 45. If, to a nmegative Body AB, a round metallick Fig. ;.
‘Body PQ_be conne&ed, and be made to proje? into the
Air, which furrounds that Body AB (that is equal and "
fimilar to the Bodies reprefented in Figures 5 and 6),
in the fame manner, that the poinsed metallick wire MN
was made to proje& : it may be afked what the reafon
is, that the fame Effeft does not take place, as in ‘the
other cafe ? ‘

§ 46. Theweafon is fimply this. The greater the Surface
of the prominent Body is; the more confiderable will the
negative Atmofphere-be, which furrounds that prominent
minus Body PQ. From this it is evident, that the
greater the Surface of the prominent Body is ; the greater
will the Refiffance be, which is oppofed to the Entrance
- of the Fluid, that tends to fupply the deficiens Elec-
-tricity of the Body AB; and the {fmaller will the Quan-
-tity of ele@rical Fluid be, which can' gradually sun in,
' through the prominent Body, from the mafs of circum-

-ambient Air. S

§ 47. From what has been here faid, it muft appear,

~that the Property which prominent metallick Points have,
C 2 o
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1o uneleétrify gradually the charged Bodies to which they
are fixed, does 7ot depend upon their being of a conical
or of a pyramidical form ; but upon their projefting be-
-yond the ele@rified Bodies, to which they are (by a good
communication) conne&ed ; and ‘alfo, upon the fmail
Quantity of Surface which they have in contal? with
the Air, * -

. § 48. Therefore, the greater that Projettion ; the fmaller
the Surface of the metallick Point ; and the more tapering
the upper Extremity of the condu&ing Rod be made ; the
more confiderable will the power of that poifired Rod be,
to unelerify gradually the charged Body with which it
is properly conneé&ed.

§ 49. Thefe Principles are moft fully confirmed, by
all ele@rical Experiments upon Points, Balls, &c. and par-
-ticularly by that very curious Phenomenon, of a- pointed
wire R, which, by being only placed berween two pro-
-minent and round metallick Bodies S and T, can a& zo

donger like a Point, or only in a wery fmall degree; on

account of the denfe Part, of the elettrical’ Atmofphere of
thofe Bodies, being extended over .it. : ' :

§ 50. The learned Mr. Archard (of Berlin), as 1 have

lately been informed, has madé, with a prodigious de-
-gree of accuracy, a great number of Experiments; in

order to determine, what were the Times of difcharge, and

the relative Quantities of Ele&ricity that would be filently

difcharged, from an ele@rified Prime-Condu&or, by’

means of metallick Bodies of different Terminatians, placed
at different Diftances from that charged Body.

+ A glafs Globe and a Leyden Bottle were made ufe of, ta charge the
Prime-Conductor, ‘
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"He made ufe, in one fet of Experiments,. of an
" upright Cone of brafs, whofe vertex was ‘extremly acute;
whofe height was one inch and an balf, and the diameter
of whofe Bafe was one inch.

§ 51. In a _/écoml fet of Experiments, he made ufe
of a flat circular Plate of brafs, of oze inch diameter ; upon
which Plate he fcrewed at once nine Cones: the height
of each of thefe nine Cones was one inch and an balf,and
the diameter of the Bafe of each, was about one swelfth
of an inch.

§ 52. In a zhird fet of Experiments, he made ufe
of the fame flat circular Plate of Brafs, upon which he
{crewed only oze of the nine Cones, juft mentxoned This
Cone differed from the other Cone that he made ufe of
in his fi7/# fet of Experiments, only in one refpe&, viz. in
being more finely tapered; the diameter of its Bafe, being
only about one rwelfth + Part of the diameter of the Bafe
of the other Cone; but their heights were egual. '

. § 53. When Mr. Archard compared the refults of thefe
three fets of Experiments, he found that the fingle Poinz
(for fo he calls the zapering Cone) did filently (/zfcba/ g,
in a given Time, a greater Quantity of ele@rical Fluid from
the charged Prime-Conduéor, than did, either the ozher
lefs tapering Cone, or even the nine Points that were fixt
at once upon the fmall brafs Plate ; which Effe&, he fays,
appears to him to be very extraordma(y indeed. |

§ 54. But

4 Seec § 50 and § 51.
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§ 54.- But this Effe&, fingular as it may appear;;i
evidently a neceflary confequence of the plain Principles
I have laid down above (from § 30, to § 49 inclu-

fively),

§ 55. Now, in order to fee in what manner, a Body,
which is of any given fhapc, and which is a: good con-
-duttor of the ele@rical Fluid, muft be affe@ed, when it
is immerged in an elelrical Atmofphere; let us fuppofe,

- that a metallick Body AB, which has no promsnent Parts,

be infulated, and that its near End A, be placed within
the fenfible Part of the elfirical Aimofphere of a
charged ‘Prime-Conductor. PC, but out of its friking

Diflance. .

§ 56. This is always poffible; fince, from the very
nature of an eleftrical Aimofphere, and of a friking
Diftance (as explained above, §19, §28 and §29), it is uni-
-verfally true, that the fenfible Part of any charged Body’s

- eleltrical Asmofphere, does conftantly extend much beyond
- the Diftance, at which any /fecond Body, of any fhape, or

of any fize, or placed under any circumftances, can re-
~ceive any diref? Stroke of Explofion, immediately from,
or can give any direl? Stroke of Explofion, immediately
to, that fir# Body thus charged with Ele@ricity. The
cafe even of a Leyden Jar is not excepted.

. § 57. The eleftrical Atmofphere of the Prime-Con-
~du&@or PC, muft of neceflity, be either negative or pofitive.

- Firft, let us fuppofe it to be negarive, and let us examine .

what will be the confequence, with refpe& to the metallick
Body AB, in the cafe before us. :
§ 580 We
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58. ‘We have feen above (§ 20 and § 21), that the
Denfity of all ele@rical Atmofpheres ‘does decreafe, the
more the Diffance from the ele@rified Body is increafed.
Therefore, more of the Particles of the minus Atmofphere
of the Prime-Conduéor. PC, will be fuperinduced upon
the zear End (or Side) A, of the Body AB, than upon the
remote End B; even fuppoﬁng the End B to be much
- within the fenfible Part of the ele&ncal Atmofphere of
the Prime-Condu&or PC. '

§ 59. Confequently, from the very nature of an elec-
- ~trical Equilibrium, a certain Part of the natural Quantity
of €le@rical Fluid contained in the remote End B, of the
Body AB (by attempting to fupply fome of the deﬁczem‘
Ele&ricity of the negatively ele@rified Particles of Air,
which conftitute the elefFrical Atmofpbere of the Prime-.
-Condu&or PC, fuperinduced upon the mear End A), muft
of neceflity, crowd towards the nesr End A, and en-
-deavour to get out there. :

§ 60. Now, that Part of the ele@rical Fluid of the Body
AB, which has (as.I have juft faid) a neceffary tendency to
get out at the End A, will be prevented from leaving the -
~fulated Body AB, as it will meet with a confiderable Degree
of Refiflance at the S urface of that Body ; the dry Air round
about, being:a nox-condulior of Ele&ricity.

- '§ 61. Therefore, the ele&ncal Fluid, that removed from
the remote End B, towards the near End A, will caufe that
End A (which was before in its natural ﬁate) to become

pofitive. ¢
§ 62. Confequently ‘the remote End B (Whl(.ll was
. allo unele&rgﬁed before the motion of the eleérical Fluid,

on
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on the furfaoe of the Body AB, took place) will now
evidently be left in a megative Pcate ﬁnce, a Part of its
natural ﬂlare of ele&rical Fluid d1d remove towards the
other End A. . - ‘ _ -

§ 63. There will hkew1fe be, between the End A, and
the End B (of the Body. AB), a certain Point D, where
thefe two contrary Ele@ricities, of the different Ends A and
B, will meet; and where confequently, the Body AB will
be n its natura/ ftate; that is to fay, neither p(/ tively
nor negatively”ele@rified.

* § 64. Having then examined what mutft follow, from
the eleltrical Atmofphere of the Prime-Condu&or PC
being negamze let us next confider, what alterations would
take place in the ele&rical Fluid of the Body AB; fuppof-
-ing ‘the Prime-Conduéor’s ele@rical Atmofphere to be

pofitive.

§ 65. From what I have faid above (§ 20 and §.21),
it follows, that more of the Particles of the p/us Atmof-
-phere of the Prime-Condu&or PC, will be [uperinduced
upon the zear End (or Side) A, of the Body AB, than upon
the remote End B.

§ 66. Therefore, from the very nature of an ekf?rz—
-cal Equilibrium, a certain Part of the natural Quon-
-tityof ele@rical Fluid, contained in the #zear End A, muft
‘neceffarily remove towards the remote End B, -

Becaufe, the elaffick elef?rical Fluid, which is contained
in the Prime-Condu&or’s ele&rical Atmofphere, and which

is fuperinduced upon the near End A; muft (by preﬁing
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againft it, and tending to enter), neceffarily tend alfo to
remove a Part of the elaflick eletirical Force which oppofcs
ats Entrance.

§ 67. Thatis to fay, that it muft tend to remove, to-
~wards the remote End B (of the infulated Body AB), a
Part of the nataral Quantity of eleftrical Fluid, contained
in the near End A: fince, the elaflick elefrical Force,
-oppofed at the Surface of the metallick Body AB, does im-
~mediately proceed from the natural fhare of elefirical
Fluid therein contained. '

§ 68. Now, that Part of the ele@rical Fluid of the
Body AB, which (as I have juft {aid) was removed, from the
" mear End A, to the remote End B, will be prevented from
Jeaving the infulated Body AB, as it will meet with a
confiderable Degree of Refiffance at the Surface of that
Body; the dry 4ir round about, being a non-conduétor of
Ele&ricity. A - :

§ 69. Thercfore, the ele@rical Fluid, that removed
from the 7zear End A, towards the remoze End B, will
caufe that End B (which was before in its narural ftate)
to become pofirive.

§. 70. Conlequently, the #ear End A (which was alfo
unelectrified, before the motion of the ele@rical Fluid, on the-
Surface of the Body AB, took place), will now evidently be
left in a negative ftate ; fince, a Part of its natural {hare of
eleétrical Fluid did remove towards the atber End B.

D § 71. There
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71. There will likewife be, _between the End A, and
the End B, of the Body AB, a certain Poinz D, where
thefe two contrary Ele&ncmes, of the different Ends A and
B, will meet, as.in the former cafe; and where confequently,.

the Body AB, will be in its nafural ftate-; that is to fay, nei--
~ther pofi twe[y nor negatively ele@rified..

§ 72 It rs therefore, to be a generaltRule; if there
be: brought, within the plus or minus ele@trical Atmof-
~phere of a charged Body, any /fecond Body, which is a
good Conduttor of Eleéricity, and which is fo circum-
-ftanced (in the manner above explained), as 7o# to be able:
either to /ofe, or to acyuire, any-ele&rical Fluid :-

1%, That, the 7ear End. (or Side) ofthe /fecond Body,
will become. ele&nﬁed with the contrary Ele@ricity, to that
of the. fir/t Body, which produces. the ele&ncal Atmof-

-phere.

2dly, That, the remote End (or Side) of the fecond Bodyy
will become ele@rified with the /ame kind of Ele&ricity,,
as that of the fir/# Body:

And 3dly, That there. will be, between the two oppofite
Ends of the fecond Body, a. certain Point where. there.
will be neither p/us nor minus Ele@ricity..

§ 73- Sa that, the fecond Body will be in rbrce oppafite

Siates, at one and the fame time. That is to fay, that it

will be, at the fame inflant, pofitively ele@rified, negatively.
ele&nﬁed and ot elety {ﬁﬂd at all. '

§ 74. Should any Perfon doubt of the truth- of this

Fa&, tte followmg Experiments will fully fatisfy him
 about t.

PART IL
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P A R T N

SECTION 7s.

TN order to fave repetitions, and to be the more diftin&,
I will, for the future, fpeak of the Prime-Gondusior as
being always ele@rified /7 plus; as nothing will be more
eafy, than for my expreflions to be reverfed in a proper
manner, by anyattentive Reader, when he fhall wifh to con-
~fider the %«rimesCOndu&or as being negatively -cleGrified.

EXPERIMENT .

76. I made ufe, in the following Experiments, of a
tin-foil Prime-Condu&or, which was fix feer long, by one
Yoot diameter; and which had, at one End, a brafs neck
{of four inches and a half long, by three quarters of an
inch diameter), to the extremity of which, was fixed a brafs
Ball, of four inches and an half diameter. The friking
Difiance of this Prime-Condutor, upon a fmooth brafs
Ball -of four inches diameter, that was conne@ed with the
Earth by a proper metallick communication, varied accoerd-
-ing to the weather, from fifteen inches to eighteen inches
and a gquarter, in the Experiments I made with this
apparatust-.

<t This apparatus was made by the able Mr. Edward :Nairm', F.R.S.
D 2 . § 770
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§ 77. I then placed a cylindrical brafs Condu&or AB:
(which was perfe&ly well infulated), with one End dire@tly:
pointing towards the Prime-Condu&os - PC.

This Body AB (including the femi-Spberes at its two.
Ends) was zhree feet four inches long, by about three:inches:
and three quarters diameter.. ' .

§ 78. The Diftance between the Prime-Conduéoar PC,,
and the #ear End A of the metallick. Bedy. AB, was gene--
~rally about zhree fee ; tho’ that Diftance. was very often:
varigd, as will be: related hereafter.. '

. § 79. Whilft the Prime-Conduéor was charging, I

| approached towards it, a fmall Cork-Ball, fufpended by a-

very fine thread of flax, and it was ftrongly artratted (in:
the manner reprefented at E), towards the Prime-Con-.
~duétor, which was then charged with pofizive Eleétricity..

EXPERIMENT 6.

§ 80. I then approached this fimple Ele&rometer;,
towards the »ear End A, of the metallick Body AB, and:
it was ftrongly repelled from it (in the manner reprefented’’
at F); which fhewed, that the zear End A, of the Body .
AB, was charged with a contrary Ele@ricity to that of the

Prime-
¢

+ The Prime-Condu€tor itfelf was not always placed, exa&]j* in the

fame fituatiop (in which it. is reprefented in.the Figure) with refpect to.the
Body AB. - :
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Ptime-Condu@or PC. That is.to fay, that the End A was
“(in this. cafe) ele@rified. in minus.. |

EXPERIMENT 7.

- §.. 81. Upon approaching the EleGrometer towards the-
remote End B, of the Body AB, it was grrrafted (as re-
-prefented at H) ; which fhewed, that the remoze End B, of
the Body AB, was charged with the fame kind of Elec-
~tricity as the Prime Condu@or PC. That is to fay, that.
the End B was.(in this cafe) ele@rified iz plus.

EXPERIMENT &

§ 82. When the Ele@Grometer was gradually moved,
along the Body AB, from. the: End A where it was
repelled, towards the End B where it was attraffed; the
Repulfion was found gradually to.decreafe,. whilft the
Ele&rometer . was maved from .the- near End A, to a
certain Posnt D at which Point D, the ele&rometrical Ball:
(reprefented at. G) appeared to waver, and was neither:
‘repelled nor attratted by the metallick Body .AB.

This Effe& was. particularly evident; when the e/e7ro-
~metrical Ball was held on one fide of . the Body AB, and
at a moderate Diftance from it:.

§ 83. Confequently, the Body AB was in its natural
ftate,. at the Point D. That is to fay, that the Body.
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AB contained there, neither more, nor lefs than its natne
~ral fhare of Ele@ricity.

EXPERIMENT

§ 84. When the Ele&rometer was moved along'the
Body AB, ftill nearer to the remoze End B; the ele@ro-
-metrical Ball became artracted by the-Body AB, as foon
as it had paflfed the Poinz D: and this arsraffion continued
to .increafe, the nearer the Ele@rometer was brought to
the End B, which was the moft remore from the Prime
Condu&or.

§ 85 In order, to be able to fatisfy thofe who are not
very converfant with Eleéricity, that there was no decep-
~tion in thefe Experiments, I repeated Experiments of a
like nature, in the following manner. :

EXPERIMENT 10 |

4§ 86. 1 took a pair of Cork-Balls, fufpended by very
fine, and parallel linnen threads, and I placed the Ele&ro-
-meter at a moderate Diftance from the Prime-Coadu&or
PC (as at K); but, entirely out of the fenfible Part of the

ele@rical Atmofphere of the Body AB. The Cork Balls :

dlvarxcated

§ 87. Ithen approached towards the under fide of the

Be.l]s, a Rick of fealing wax, that I had ftrongly excited
- with
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with a w§llen cloth: this caufed them to ¢ divaricate
kfs., Becaufe, the negative Ele@ricity of a flick of wax
(excited in the mianner juft mentioned), will always tend,.

as every one knows, to counteral? and deftroy the pofitive
Ele&ricity, of a p/us cle@rified Prime-Conducor.

EX PE-

e

- 4 In repeating this Experiment, and the two following ones, there are
fzzo things, to which it is neceflary to pay particular attention; namely,
the exciting the ftick of wax flrongly; and the not bringing the electro-
-metrical Balls 700 sear to the eletrified Body, the guality of whofe Eletri-
~city we want to examine.. ‘

For, if (from the too great weaknefs of the Ele&ricity of the ftick of
wax ; or from the too great proximity of the EleCtrometer, to the charged
Body; fuppofing the Elericity of the charged Body to be frong;) the
firength of the elefdrical Atmofphere of the charged Body, and the ftrength
of the eeilrical Atmofphere ot the ftick of wax, be very different with re-
~fpett to the cle€trometrical Balls, given in pofition : then, the-approaching
the ftick of wax toward the under fide of the Balls, will,.in every cafe, . caufe
them to divaricate wider ; inftead, of caufing them to divaricate, .fometimes
mare, and fometimes kfs, according as the charged Body is negatively or pofi-
«tively eleétrified:

Becaufe, when the excited Eletricity of the ftick of wax, is very wesk,
compared to the communicated Electricity of the charged Body, the ftick
of wax will a&, in all appearance, as if it was not elecirified at all. The
confequence of which mutt be, that the ftick of wax will (like any uneleSrified
non-conducting Body), by being braught near to the under fide of the elcc-
-trometrica 1Balls, caufe thofe I?alls (it they are very ffrongly eletirified), to be
repelled, and to divaricate wwider ; whether they divaricated originally, from
negative, or from pofitive repulfion. . .

he reafon of this Effect is; that, if any urelefrified, and nonscondutling
Body, be very dry, and- be brought within any Atmofphere fironght
cleCrified (whether in plus or in rumus), it will not be able. to carry off
the Lletricity, of that ele@rical Atmofphere.

" Confequently, (from the Principle laid down abeve § 22,) the charged
Body producing that eletrical Atmolphere, and the #on-cowduétor thercin
i’mgnerged,‘ muft, under thole circummftances, tend to- recede from eachs
other.
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EXPERIMENT 11. .

3 88. I then placed the Ele&rometer at a moderate Dif-

“<tance from the zear End A, of the infulated metallick:
Body AB (as at L). The Balls divaricated.

§ 89. 1 then approached the excited fick of fealing
wax, towards the under fide of them, which cauﬁ:d them
40 divaricate ftill more.

§ go. This was a proof, that the End A (of thc_
Body AB), that was the neareff to the plus ele@rified
Prime-Conductor PC, was ele@rified with the /fame kind
.of Ele&ricity as the ftick of wax; fince, in this cafe, the
Ele&ricity of the flick of wax co-operated with the
‘Ele@ricity of the near End A (of the Body AB), in caufing
the ele@rometrical Balls to divaricate.

That is to fay, that the zeer End A, of the Body AB,
was néegative,

EXPERIMENT. 12

§ 91. I then piaced the Ele&rometer, at a moderate
Diftance from the remaze End B, of the infulated metallick
Body AB (as at N). The Ballgdivaricated.

§ 92. I then approached the excited ftick of feahng
T wag,
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wax, towards the under fide of them, which caufed
them to divaricate /5.

§ 93. This was a proof, that the Exd B (of the
Body AB), that was the moff remote from the plus
ele@rified Prime-Condu&or PC, was ele&rified with the'
contrary Ele@ricity to that of the ftick of wax.

§ 94. That is to fay, that the remote t End B, of
the Body AB, was ele@rified i» plus, the fame as the
Prime-Condu&or PC; altho’ the other + End A (of this
fame Body AB) which was the neareff to that pofitively
ele&trified Prime-Condu&or PC, was, as we have juft
feen, charged with #»egarive Ele&ricity.

Nothing can poflibly be more evident than this.

4 Thefe things agree perfetly, with the refults of the Experiments
made by the learned Signior Beccaria, by Wilcke, by Epinus, &c.

E PART Il
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P A R T I11.
SECTION g¢s.

Shall, in the following Pages, thew how to determine,
& with mathematical precifion, the Rartio, between the
Quantity of eleérical Fluid (of any charged Body’s ele@rical
Atmofphere) fuperinduced upon an infulated, conduéting’
Body of any form whatever, and the p/us or minusEle@ricity
of the oppofitely-electrified Portions of that infulated Body.
And 1 fhall prove, that the neutral or unecleftrified Point
of that Body, muft always exa@ly coincide with the Plane
that would divide, into rwo equal Portions, the whole
Quantity of fuperinduced Ele&ricity.
The confequences to be drawn from thefe things, will

hereafter appear to be of very great importance.

Figo 9-

EXPERIMENT 13.

§ 96. When the infulated Body AB < above-mentio-
-ned, was in’ its flate of rhree-fold Ele@ricity, in the
manner defcribed above (§ 72 and § 73); having one End

lus, the other minus, and another Part wneleftrificd :
I totally difcharged the Prime-Condu&or of its Elec-
~tricity ; having previoufly ftopt the wheel and cylinder,
in order, to prevent any further fupply of Eleéricity
being given to the Prime-Condu&or, after it had become
difcharged.

\ ' Then,

+ § 77, & feq.
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Then, upon .examining the flate of the Body AB, I
found that Body to be in its natural {’cate 5 that is to fay,
uneleltrified tlhroughout

EXPERIMENT 14

§ 97. If, inftead of dicharging the Prime Condu&or
PC of its Elecricity, I removed the Body AB (in its
infulated ftat.), out of the eleftrical Artmofpbere of the
Prime-Conduéor ; the Body AB was always {ound to be
in its natural ftate ; that is to fay, unelefirificd throughout.

§ 98. The reafon, why the metallick Body AB did re-
sturn to its ngrural ftate, was evident. For, as foon, as
the elsbtrical Atmofphbere of the Prime-Condu&or PC was
removed, cither by the difcharge of the Prime-Condu&ot’s
Elericit- , or by the removal of the Body AB itfelf; the
elottrical Fluid, which had, as was above-explained, been
driven out of one End A, of the Body AB, into the other
End B (by the elaftick eledrical preffure of that ele@rical
Atmofphere fuperinduced upon the Body AB), did then
neceflarily return from the End B, to the End A’: fince,
the elaftick Cax [1/ which had difturbed the nasural Egu:-

-librium, was then aétually removed.

9. It is evident, from thefc Experiments; that, the
infulated Body AB, had neither /of2, nor acquired Ele&ri-
~city, by having been immerged into the eleltrical Atmo-
-/phere of the Prime-Condu&or PC: but, that it had
become elecirified, only by having had the eleétrical Mat-
-ter, containedwithin itfelf, di /Zurbed when its two Ends
appeared fo ftrongly affe@ted with conzrary Eleétricities.

E 2 § 100.
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§ 1oo. From this, - it evidently follows, that the Quan-
-tity of minus Ele&ricity, contained inthe Part AD (of the
Body ADB) which was between the #¢ar End A, and the
neutral Point D ( at which Point D, the Body ADB was
in its #atural ftate, as explained above, § 63,§ 71, § 72,
§ 82 and § 83), muft have been exac?ly equal to the Quan-
-tity of plus Ele@ricity, contained in the other Part DB,
which was between the fame neutral Point D and the
remote End B, of that infulated metallick Body AB.

§ 101. Now, whatever be the Law, according to which,
the Denfity of the Ele@ricity, of anele&rical Atmofphere,
does decreafe: whatever be the Quantity 4 of ele&rical
Fluid (of any ele&rical Atmofphere) fuperinduced upon
any infulated condu&ing Body ; which Body, for diftinQ-
-nefs I will call AB: whatever be the form, or whatever
be the pofition, of the infulated condu&ing Body AB,
that is thus immerged in the ele@rical Atmofphere ;
provided that form, or that pofition, be not fuch, as to
caufe this zrebly-elecirified Body AB, to /lofe any of its

own
AY

L)

+ Whenever 1 fpeak of the Quantity of eletrical Fluid, fuperinduced upon a
given Body, or upon any given Parts of a Body; I mean, to be alwaysun-
-derftood to fpeak of the total Quantity of plus, or of the rotal Quantity of minus
Elettricity,contained in that particular Part, of the eleCrical Atmofphere, which
is fup:rinduced upon the whole Surface, of the given Body, or of the given
Parts of the Body, refpetively. Becaufe, it is not any Part of the natural Skare
of El:tiricity, contained in the fuperinduced eletrical Atmofphere ; but, only
the pofitive, or the megative Elefiricity, therein contained, that cin tend to
act (in the manner above-defcribed) upon any infulated, wwelefirified, con-
-ducting Body, immerged in that electrical Atmofphere. ' ‘

In like manner, if I fpeak of the Denfity of the Eletiricity, of an cle&rified
Body, orof an electrical Atmofphere ; I always mean the Denfity of the plus,
or of the minus Eletricity, contained in fuch Body, or in fuch Atmofphere.
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own ele@rical Fluid, or to acgquire any more than its
natural fhare of Ele@ricity : and whether the elefrical
Atmofphers, in which, this infulated, condu&ing Body
- AB is immerged, be negative, or pofitive: it will, from
the nature of the eleftrical Fluid, be univerfally true;
1ff. That the Force or Power of the minus Ele&ricity,
contained in the negative Portion of the Body AB, will be
equal to the mean Denfity of that snz/nus Ele&ricity, mul-
-tiplied into the Height of that minus Eleéricity, multiplied
alfo into the Ba/z of that minus Eleéricity. _
And 2dly, That the Force or Power of the plus Ele&rici-
-ty, contained in the pofitive Portion of the Body AB,
will be egual to the mean Denfity of that plus Ele&ricity,
multiplied into the FHeight of that plus Ele&ricity,
multiplied alfo into the Bafe of that p/us Ele@ricity.
§ 102. We have feen above (§ 99 and § 100) ; that,
a Body [fuch as AB] charged with a three-fold Ele&ricity,
becomes eleftrified, only by having the ele&rical Matter,
within itfelf, difturbed: and that, confequently, the
Quantity of minus Ele@ricity contained in the negative
Portion, 1is exa&ly egualto the Quantity of plus Eleéricity
contained in the pofitive Portion; which is to fay, in
other Words, that the mean Denfity of the faid minus
Ele&ricity, multiplied into the Height  of that minus
Ele&ricity, is exa&ly egual to the mean Denfity of the
' | - faid

4 Itisevident, that the Height of the faid minus Ele&ricity, is the Length
of the faid negative Portion ; and that the Height of the faid plus Elericity, is
the Length of the faid pofitive Portion. Therefore, the mean Denfity of the
faid minus Ele@ricity, muft be, to the mean Denfity of the faid plus Electria

-city, in the exa& inverfe Ratio of the Length of the negative Portion, to the
Length of the pofitive Portion.
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faid plus Ele@ricity, multiplied into ‘the Hejghy of that
plus Ele&ricity.

But, the Bafe of the faid minus Ele&ncnt), and
the Bzye of the faid plus Ele&ricity, is common; that
Baﬁ being the Line, where thofe two contrary Elec
-tricities, - of the Body ‘AB, meer, and: join -each other,
upon the Surface of the Body AB.

Confequently, the Force or Power of the minus
Ele@ricity contained in the negarive Portion of the
Body AB, muft (from what was laid down above,
in § 101) be exa&ly equal to the Force -or Power of the
plus Ele@ricity contained in the pofitive Portion -of that
Body AB.

§ 103. Now, fince, it is the elaftick ele@rical Fluid
Juperinduced upon the faid Body AB, that caufes the
cle@rical Fluid of the Body AB, to be difturbed wirbhin
that Body itfelf: it is evident, that; if we fuppofe
the whole Quantity of elecirical Fluid, fuperinduced
upon the whole Surface of the Body AB, to be drvided
by a Plane (drawn perpendicular to the right Line that
would join the infulated Body AB, and the charged Body
producing the Superinduced ele&rmal Atmofphere) exa&ly
into two egual Portions, which Portions I will call °
aand &; it will follow,

1/8. That the mean Denfity of the Ele@ricity fuperin-
-duced on the Portion a, of the Body AB; will be, to
the mean Denfity of the Ele&ricity ( /upermduced onthe
two Portions a and b; that is to fay,) fuperinduced on the
whole Surface of the Body AB; in the fame Ratio, as
the Length of fa-]-the Length of 6 3 is to the Length ofa

And
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And 2d)y. That the rmean Denfity of the Ele&ricity
ﬁtpermduced on the Portion 4; will be, to the mean
Denfity of the Eledricity _/thermduced on the wbhole
Surface of the Body AB; in the fame Ratio, as
Sghefedvelop o js to the Length of 4.

§ 104. Therefore, from thefe things, and from the
very nature of a diffurbed eleftrical Equilibrium in a
Body charged with a three-fold Ele@ricity as above
explained ; it evidently follows, ‘

1/f. That the mean Denfity of the Ele@ricity fuperin-
~duced on the whole Surface of the Body AB, multiphied
into the Difference between tetee "“'*“” Looghof & and the
Length of a, muft be exa&ly equal to the %mnt:{y of
minus [or of ‘blul;lA Ele&ricity contained in that Portion a.

And 2dly. That the mean Denfity of the Ele&ricity
ﬂperma’ucea’ on the whole Surface of the Body AB,
multiplied into the Difference between ===t otz ti Lonwth iy
and: the Length of 4, muft be cxadlly egual to the
- Ruantity of plus [or of minus) Ele@ricity contained in
that Portion b.

the Lengrh ofa-[-rhe Lenuth of b

§ 105. But,.the Dzﬁ'rence between
and the Length of 4, is evidently exaély egual to the:
Difference between teleebofethelogh ¢ gnd the Length of 4.

And the mean Denfity of the Ele@ricity fuperinduced
on the whole Surface of the Body AB is (as it has becn
ftated above, in § 104) the common Fattor of thele #wo
equal Quantities.

Therefore, it is evident ; that, the minus [or plus]
Ele@ricity contained in the Portion a, of the Body AB,

muft
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mutft (by the firft Axiom of Euclid) be exa&ly egual to the
plus {or minus] Eleé@ricity contained in the other Porsion b.

That is to fay, in other words, that zbe Plane, which
divides into two equal Parts, the whole E’%{ant:’gy
of cletliical Fluid fuperinduced upon the whole Surface
of the faid Body AB, will alfo divide the Ele&ricity
contained in the Body AB itfelf, in fuch a manner,
that the minus [or plus] Ele@ricity on ome fide of that
Plane, will be exa&ly equal to the plus [or. minus]
Ele&ricity on the other fide of that dividing Plane.

§ 106. But, I have thewn above (§ 100), that it is
likewife the property of the neutral or uneleirifiecd Point,
to divide the Ele&ricity contained in the Body AB, in
fuch a manner, that the minus [or p/us] Ele&ricity
onone fide of the neutral Point, thould be exa&ly equal
to the plus [or minus| Ele&ricity on the other fide of
that neutral Point. ,

§ 107. Confequently, the Plane, which (if drawn, in the
manner above-defcribed § 103) would divide into #wo equal
Parts, the whole Quantity of eletirical Fluid, fuperinduced
upon  the whole Suvface of any infulated condu&ing
Body AB, immerged in an eleérical Atmofphere ; mulft,
of neceflity, exaltly coincide with the ncutral or unelec-
~trified Point, where the two contrary Ele@ricities of that
Body AB, will meet, and defiroy each other.

That is to fay, it muft exal?ly coincide with that Point,
thro’ which, if a ‘Plane were drawn (perpendicular to the
right Line, that would join the charged Body producing
the ele@rical Atmofphere, and the infulated, conduéting
Body AB therein immerged); fuch Plane would divide Bté?t

y
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Body AB, immerged in the ele@rical Atmofphere, into
two certain Parts; in fuch a manner, that one of them
fhould contain, nothing but #egative, and the other, no-
-thing but pofitive Ele@ricity. Provided always, that the
Body AB be ele@rified in the manner defcribed above
(§ 99), only by having the eletuical Fluid, wizhin itfelf,
difturbed. |

F PART IV.
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P A R T IV.

SECTTITON 108

ROM whet has been faid in the laft Se@ion, itis "

evident; that, in order to determine, in any cafe-
Whatever, the Pofizion of the neutral or unelectrified Point,.
in any given infulated conducting Body AB, which Body-
AB, by being immerged in the ele&rical Atmofphere of*
any charged Body PC, does become eleérified by its owsz-
difturbed Electricity, in the Manner. above-defcribed (§ 99) ;.
“it will be neceflary, only to determine the Pofiion of the:
Plane, which (if drawn: in the Manner defcribed above -

(§ 103), would divide into rwo equal Parts, the whole Quan--

~tity of eleftrical Fluid (of the charged Body PC’s eleétri--

~cal Atmofphere) fuperinduced upon the whole Surface of

the faid infulated condué&ing Body. AB.

169. Now, it is evident, that the Pofifion of tbis Plane,.
which (if drawn, in the Manner above defcribed,.§ 103),.

would divide into zwo equal Parts, the whole: Quantity of

eleftrical Fluid (of the charged” Body PC’s cle¢trical At-
-mofplnre) Sfuperinduced upon the whole Surface of any.
given infulated conduéing Body AB; will neceflurily de-
-pend, upon the Form of the Body, that is immirged in

the eleétrical Atmofphere ;_and upon the Law, according :

to-:
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ito which, the Denfity of the Elefiricity, of ele&rical At-
-mofpheres, does decreafe.

§ 110. Firfty let us fuppofe, the Denfity of the Elec-
~tricity, of the ele@rical Atmofphere, to be in the fimnple
inverfe Ratio of the Djflance from the charged Body PC, -
which produces that electrical Atmofphere. ' '
~ The other Body AB, therein immerged, being fuppofed Fig: -
tobe (for example) of a c¢ylindrical + Form; having one
End A, dire@ly pointing towards the charged Body PC. .

§111. Now, it is a well known Property of evety coni-
.~cal Hyperbola ; that any Line AN, drawn parallel to one Fig. 10.
Afymptote CO, between the Curve, and the other Afym-
~ptote CB; will be, to every other Line (DR, or ST, or
B Q_, &c.) fimilarly defcribed, in the exa& fimple inverfe
Ratio of their refpective Diftances (AC, CD ; or AC, C5;
or AC, CB, &c.) from the Center C, of the Hyperbola.

. § 112. Therefore, according to the Law. juft fup-
-pofed (§ 110) the Quantity of Eleiricity (of the charged
Body PC’s ele@rical Atmofphere) [uperinduced upon the
curved Surface of the infulated.cylindrical Body AB, atFig, .
the particular Diffances CA, CD, CS, CB, &c. from
that charged Body PC; will .be exa&ly proportional, to
the refpe&ive Ordinates AN, DR, ST, BQ_, &c. of any Fig. 10.
equilateral Hyperbola NRQ; one of whofe Afymptotes
€O is a Tangent, to the charged Body PC, at C. Fig.9

F 2 §ris.

+ N. B. The curved Part o:;ly, of the Surface of the faid Cylinder, is to
be taken into confideration, j ‘
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§ 113. Confequently, according to the Law juft. fup—-
-pofed (§ 110), the whole Quantity of Eleﬁrm{y (of the
charged Body PC’s ele@rical Atmofphere) fuperinduced
upon the curved Part of the Surfaee, of the infulated cy-
-lindrical Body AB, will be accurately reprefented by tlﬂe

Area of the byperbolical Space ANQB (Figure 10), which

is bounded by the Curve NRQ_, the Afymptote CB, and
the two Ordinates AN and BQ., which Ordmates are
Tangents to'the Body AB.(Figure 9), at its Ends A and’
B, refpeétively. =

§ 114. Now, in order to.determine the Pofition of
the neutral, or unelettrified Point, in Figure ¢; it will

be fufﬁcxent (as appears from what has been faid above,
§ 108 and § 113), to. find out zhe Point D, upon the
Afymptote CB inFigure 10, through which Point, a right
Line DR, drawn parallel to the other Afymptote CO
would lelde the byperbolical Area ANQB, into rwo egual '
Portions ; fuch as ANRD, and RDQB: fuppofing the:
Denfity of the Electricity (of the Ele&rical Atmofphere) ’ o~
-perinduced upon the Body AB, to be, in the fimple tnverfz
Ratio of the Diftance fram the. charged Bedy PC.

§ t15. The Way to divide the byperbolical Area

Fig: 10.ANQB, into two egual Portions, .is fimply as follows,

Take DR, a geometrical mean-proportmna/ between the

‘two Ordmates AN and. BQ : thatis to fay, take the Posz

D, fo that; AN, be to DR; as RD, to:BQ, Or (which,,
from.the nature of the Hyperbola, is the fame thing), take-
the Abfciffes, BC, to CD3; as DC, to.CA. .

Through this Point D, parallel to the Afypmptote CO;
draw DR, meetmg the Curve in R.. Then, the byper=

~bolical’
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-bolical Area ANQB, will thereby, be divided into fww
egual Portions, ANRD, and DRQB ; as required.

DEMONSTRATION.

§ 116. If it be denied, that the two Ayperbolical
Areas ANRD, and DRQB are egual/: let DRQB be
fuppofed to be the JSmaller of the two: and let the Polygon
DRLTQB be fuppofed to be egual to the hyperbolical
Area ANRD. ,

~ §117. Through the Points L, and T'; draw the Os-
~dinates LM, and TS; meeting the Afymptote CB, in M,
and S. :

Take AE, to DM and El, to MS; as DC, to CB;

or (which, by the conftru&ion, § 113, is the fame thmg,)
asAC, to CD. -

§ 118. It is evident, that;

DC-CA (i.e. AD): BC- CD(: e. DB):: AC:CD.
It is alfo evident, that; '
AE+EI (i.e. Al): DM+MS (i.e. DS):: AC: CD.

Therefore,
DA- AI(z e. DI): BD-DS (7. e. BS): : AC: CD.

§ 1191. Through the Points E and I; draw the Or-
-dinates EK, and IH, meeting the Curve, in K, and H.

Through the Pomts K, and L ; draw the right Lines
KG and LF, parallel to the Afymptote BC. Join the

Points N, K; K, H; and H,R.
§ 120.



(46 )

3§ r20. By conftruion (§ 117) MD:EA::DC:CA. .
Therefore,

‘MD+DC (7. e. MC): EA+ AC (7. e. CE) :: DC : CA..
Confequently, from the nature of the Hyperbola ;
EK:ML::(MC:CE s.e.:: DC: CAi. e.:2) DM : AE. .
' Therefore, the Reftangle AGKE=the Reftangle DFLM.

§ 121. Now, 'fince EK: ML( : DC:CA, i.e. by the

. -nature of the Hyperbola) : : DR. '
It follows, that;

RD:NA(: ML KE 7. ¢)::DF:AG:: AC: CD
Therefore,

" RD-DF (i. e. RF): NA-AG (i..e. NG):: AC: CD.

~ § 122. But, by conftru&ion (§ 117),

(EA or) KG: (MD or) LF :: AC:CD.

Confequently, KG: LF : :FR : GN.

Therefore, KGxGN=LFxFR; and S2xCN_LFxTR,

‘That isto fay, that the Triangle KGN=the Trzangle LFR.

§ 123. But, it was proved above, § 120;
That, the Reé?angle AGKE=the Rettangle DFLM
" Therefore,
T he Quadrilateral ANKE=the Qz'tadrtlateml DRLM.

§ 124. In like manner, it may be demonﬁrated ; that,
the Quadrilateral EKHI=the uadrilateral MLTS ;

" And that, the Quadrilatera/ IHRD = the Q.uaa'rz/ateml
STQB.

"§ 125,
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‘§ r25. Therefore,

The whole Polygon ANKHRD= the whole Po{ygan
DRLTQB.

But, the Po/ygon DRLTQB, is (by hypothefis, § 116,)*
=the lgyper&oltcal Area ANRD..

Therefore, (by the firft Axiom of Euclid,)

The Polygon ANKHRD= the byperbolical Area ANRD ;.
which is evidently abfurd.

Confequently, the byperbolical Area DRQB,  is.nor lefs:
than the byperbolical Area. ANRD.

§ 126.. In like manner, it may be demonftrated; that,.
the byperbolical Area ANRD, is not lefs than the byper--
-bolical Area DRQB..

Confequently, the two byperbolical Areas ANRD, and:
DRQB, are equal to each other.

That is to fay, that the Ordinare DR, drawn through.
the Point D, divides the byperbolical. Area ANQB, into
two equal Parts. % E'. D™

R}

§ 127.. It is therefore evident, from.what has been faid’
above (§ 114 und §115),1f the Denfity of the Eleftricity, of
cle@rical Atmofpheres, be in the fimple inverfe Ratio of
the Diflance 5 that, the meutral or umelettrificd Point D, Fig, q..

(where, any infulated- trebly-cle@rified cylindrical +-me--

~tallick Body AB, immerged in an eletricat Atmofphere,
muft be in.its narural fate ;) will always be determined,

by:s

;— N E. Thx curved Part only, of the Surface of the faid Cylinder, beings
tuken into confideration,
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by taking the Line CD, a geometrical mean-proportional

between the Lines AC and CB; which Lines reprefent
the Diftance, of the charged Body PC(produting the elec-
<trical Atmofphere), from the Ends A, and B, of the Body
AB, refpeétively.

© § 128. V. B. It is alfo evident, that the finding the
Point D, depends upon the Rarso, between certain byper-
-bolical Ordinates ; and upon the Ratio, between the corre-
-fponding Ab/ciffes ; and oz at all, upon the abfolute Size
of the Hyperbola NRQ_, or nrg.

- So that, the pofizion of the Points C, A, D, and B (upon
the Afymptote CB), will be exa&@ly the fame; whether -
the Hyperbola NRQ_, oran Hyperbola #7 ¢, of any other
Size, be made ufe of.

PART V.
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P A R T V.

SECTION 129

" Shall now, in the nest place, proceed to fhew in-what

manner, the neutral or uneleétrified Point is to be de-

~termined, if the Denfity of the EleSricity, of an ele@rical

Atmofpbere, were fuppofed to be (not snverfely as the

Simple Diftance, accordmg to our former Hypothefis ; but,)

m«verfe[ as the fquare of the Diftance from the charged
that produces the electrical Atmofphere.

§ 130. Now, it is a known rty of every infinite
acute Zgyperéolxcé Solid, fuch -as ”X,T?)e ,

—valution of a conical Ayperbalick. Space ANZW, round an
“Afymptote CB, as Axis ;) that, the Area, of any ferpeﬂ-
~dicular circialar Settion repre(énted by #nAN ; will be, to
the Area, of any other perpma’:mlar circular SeStion te-
-prefente:l by - +DR, or ?8'T, .or ¢BQ,, &c. inverfely as
1he /qua; es of their 7q/joe£h«vc Difiances (AC, CD; or AG,
CS; or AC, CB., &e. ) from the Center C, of the Hyper—
--bola NRQ ‘

'§ 131.. The.lefore, accmdmcr to the Law juft fuppofed

-8 129), the Quantity of Ele&rlmty (of the ch'trged Body
" PC’s

{formed by the 7e- Fig. 11.
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Fig.g. PC's ele@rical Atmofphere) fuperinduced upon the curved

Surface of the infulated cylindrical Body AB, at the Dif-

- -tances, CA, CD, CS, CB, &c. from that charged

Body PC; will be exa&ly proportignal to the Areas, of

the refpetive perpendicular circular Setions reprefented by

Fig.11.2AN, DR, /8T, ¢BQ_, &c. which nmcles are refpeétive-

. -ly defcribed, by the revalution-of the perpendicular Ay-

-perbolical Ordinates AN, DR, ST, BQ, &c. round the
Afymptote CB, as Axis. - ‘

§ 132. Conlequently, according to the Law juft {up-
-pofed (§ 129), the whole Quantity of Eleftricity (of the
Fig.g. charged Body PC’s ele@rical Atmiophere) fuperinduced
upon the curved Part of the Surface, of the infulated cy-
-lindrical Body AB, will be accurately reprefentgd by the
finite hyperbolick Solid n N'Q_¢', formed in a manner fimi-
-lar to that above defcribed (§ 130) ; and whofe Ends A,
and B (Figure 11), ate at the fame refpe&ive "Diftances
AC, and CB, from the Center C, of the Hyperéola NRQ_;
as the two Exnids, " of the infulated cylindxicaf' metallick
Body AB (Figure g), are from the charged Body PC. |

§ 133. Now, in order to determine the pofition g;f
the nmeutral, or wuneletrified Point, in Figure ¢ ; it will
be fufficient (as appears from what has been faid above,
§ 108 and § 132), to find out zbe Point D, upon the Axis
CB, of the hyperbolick Solid n NQ_ g, in Figure 11, through
which Point, a Plane rDR, drawn perpendicular to . the
Axis CB, would divide the byperbolick Solid n» N Q_g, into
2wo equal Solids; fuch as zNR 7, and » RQ g : fuppofing

t
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the Denfity of the Electricity (of the ele€rical Atmofphere)
Juperinduced upon the Body AB, to be mfver_*fe ly as the

Jquare of the Diftance.

' § 134, “The way to divide the hyperdolick Solid nNQg, Fig. 1.
into zwo equal Solids, is' fimply as follows.

Take DR, an arithmetical mean-proportional between -
the two Ordinates AN, and BQ: that is to fay, take the
Point D, {o that, the /gyperbol:m/ Ordinate DR, be equal.
to the /émz -fum of the two Ordinates AN, and BQ. :

Or (which; from the nature of the Hyperbola, is the
fame thing), take the byperdolical Abfciffe CD, an harmo-
anical mean-proportzonai between the two abfciffes AC,
and CB; that is to fay, take the Point D, fo. that, the.
awbole Line BC, be to one extreme Part CA 5 as the other
extreme Part BD is to the middle Part DA For, itisa
well known Propoﬁtlon, that the reciprocals, of Qlan-
-tities which are in-aritbmetical Progreﬁion, will be in
.6arnzomml progrefiron, :

§ 135. If the Point D be thus taken; then, if a Plane
be drawn through that Poinz D (pe rpendlcular to the Axis
CB), the byperbolical Solid n N Q_g will thereby be divided,
into two equal lgyperbollck Sobids, nNR7r, and r RQg i

as. required.

G 2 DEMON-
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DEMONSTRATION.

§ 136. Let p denote the Ratsa, of the circumference
of a Circle, to its diameter ; -or (which is the fame thing),
the Ratio, of the Area of a Circle, to the fguare of the
Radius. < |

. -§ 137. Then, the Cylinder ¥VN# (whofe height is
AC, and the Radius of whofe Bafe is NA,) will evi-
-~dently be equal to p xNAxNAxAC.

+ The Cylinder xXR7 (whofe height is DC, and the
Radius of whofe Bafe is RD,) will, in like manner, be
equal to pxRDxRDx=DC.

And the Cylinder yY Q_¢ (whofe -height is BC, and
the Radius of whofe Bafe i1s QB,) will alfo be equal to

$xQBxQBxBC.

§ 138. Now, from the nature of the Hyperbola ; every
Reétangle, under any abfcifle, and its corre/ponding Or-
~dinate, will be a given Quantizy: which given Quantity,
I will call ce.

Thetefore, NAx AC=RDxDC=QBxBC=cc.

. § 139. Confequently, from what has been juft ftated
(§ 137), it is evident, that; ‘
The Cylinder vVNz=pxccxNA.,
- The Cylinder xXRr=pxccxRD.
And the Cylinder y Y Q g=pxccxQB.

§ 149. Therefore, (dividing by the common Quantity,
Frce pewm) | v
The
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“The Cylinders ¥VN#u, xXRr, and yY Q g, are exally in
tthe fame Ratio to each other ; as the Ordinates NA, RD,
and QB, refpe&ively. ‘

§ 141. Now, (by conftru&tion, §134), NA*RD... DRQB.
Therefore, : :

T'he Cylinder ¥V N#ethe Cylinder xXR~.-.

.. the Cylinder xXR7 othe Cylinder yYQ g.
That is to fay,

The Cylinder ¥V N#-the Cylinder xXR~

=the Cylinder xXR-the Cylinder yY Q_¢.

§ 142. It has been demonftrated, by the famous Zorri-
~ce.liy and -others ; that every infinite acute byperbolick So-
-lid, is exally equal to the Cylinder, whofe Bafe is the
Jam: with-that of the Solid, and whofe beighs is equal to
the Diftance between that Bafe and the Center of the
Hyperbola.

§ 143. ‘Therefore,
- The Cylinder yWN#=the infinite acute hyperbolick
Solid #NZz ; -

The Cylinder xX Rr =the infinite acute hyperbolick
Solid 7rRZz

And, the Cylinder yY'Q_g=the infinite acute hyperbo~
-lick Solid 4QZx=.

§ 144. Confequently,

The Cylinder vV N7-the Cylinder xXRr
=the infinite acute hyperbolick Solid #NZz
~the infinite acute hyperbolick Solid »RZz 3
(that is to fay,)=the finite hyperbolick Solid nNRr.

-And .-4 -
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And the Cylinder ¥XRr-the Cylinder yY Q ¢
=the infinite acute hyperbolick Solid 7RZz

.—the infinite acute hyperbolick Solid 4QZx ;

(that is to fay,) =the fimite hyperbolick Solid r R Q gq.

§ 145. But, it has been demonftrated above (§ 141), that ;
The Cylinder ¥VN#~the Cylinder xXR~
=the Cylinder ¥XR7~the Cylinder y Y Q g.

Therefore, the pnite hyperbolick Solid nNRr
=the finite hyperbolick Solid r RQ 4.

That is to fay; that, the Plane drawn through the
Point D, perpendicularly to the Axis CB, will divide
the finite hyperbolick Solid n N Q_g, into two equal Parts.
K. E'. D" -

§ 146. Tt is therefore evident, from what has been faid
above (§ 133 and'§ 134), if the Denfity of the Electricity, of
ele@rical Atmofpheres, be inverfely as the fguare of the
Diftance ; that the neutral or uneletrificd Point D, (where,
the two contrary Ele@ricities, of the two Ends, of the infu-
-lated trebly-ele@rified cylindrical 4 metallick: Body AB;
meet, and deftroy each other;) will always be a_fourzh Point
of an bharmonical Divifion, of the Line BAC ; the. othen

three Points C, A, and B, being given,

§ 147. From this confideration, of an baxmonical Di-
-vifion, it is evident; that the w/timare pofition, of the
neutral

4+ N. B. The curved Part only, of the Surface of the faid Cylinder, being,
taken into confideration.
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weutral Point D, muft be exa&ly in the middle between
the Points A and B; fuppofing the elefrified Body PG,
to be removed to an sufnite Diftance. |

That is to fay, that the newstral Point D, can, in no.
cafe, be nearer to the remote End B, of the cylindrical
Body AB, than balf the Diffance betweern A, and B: al-
~ways fuppofing, that the Body AB be cle@rified only with
#ts.own Eleftricity, as explained above (§ 99). ’

§ 148. . It is likewife evident, from the abeve-men-
~tioned confideration, of an Aarmonical Divifion ; that,

the evanefcent pofition of the newtral Poimt D, muft be
at A.

That is to fay, that the newtral Point D will ‘come to

be at A, in the cafe, of the End A (of the Body AB)
coming into contalt with the charged Body PC. '

PART VL
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P A R T - VI

SECTION 1409

AVIN G demonftrated in what manner, the nexzral
or uneletirified Point, would be always accurately
determined ; if we fhould admit the Law fuppofed above,
of the Denfity of the Eleftricity, of ele@rical Atmofpheres
being inverfely as the fyuare of the Diffance : T {hall now
proceed to thew (by means of Experiments, and an harmo-
-nical Divifion,) that this is, in fa&, zbe very Law, which does
take place in nature.

EXPERIMENT 1s.

§ 150. I took the large tinfoil Prime-Condu&or PC
mentioned above (§ 76), and havmg infulated the cylin-
~drical brafs Condu@or AB (ufed in my Experiment g,
§ 77), that was forty inches long, including the /fer:

pbere.r at its two Ends ; I placedit, as is reprefented in
the Figure, with one End direétly pointing towards the
Prime-Conduor.

§ 151. The Air being, that day, extremely dry ; the
Difiance, at which, the Prime-Condué&or PC could be
made to firike, upon a Ball of four inches diameter, was
full eighteen inches.

The ane-Condu&or was, as ufual, eleCuified in plus.

§ 1524
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3 132, The Diftance, between the zear End A of
the anfulated Body AB, and the Prime-Condu&or PC,
was three fect.

But, this Diftance was often varied, as will be hercafter
.relaxcd..

§ 153. We have feen (§ 146), that, according to my
Theory; the Point D, where the infulated trebly-electrified
cylmdncal metallick Body AB was in-its nazural ftate, (that
is to fay, the Point where the #wo contrary Ele@ricidies,
of the two Ends of the Body AB, meset and -counter-
-ballance each other ;) would be ~the Jourth Point of an
barmonical Divifion, of the Line CAB ; the other zhree
Points C, A, and B, being given: fuppofing the {Pesfizy
of the Eleé?rzczgy, of the fuperinduced eleérical Atmof-
phere, to be inverfely as the fguare of the Diftance.

That'is to fay, ‘that the whdle Line BC, would be, to
one of its.extreme Parts'CA+ as the other extreme Part
BD, is to the widdle Pary DA.

§ 154. Now, if BC:CA :: BD: DA. .

Then, .
BC+CA (i.e. BA+2AC): CA = BD+DA (i.e. BA): AD.

That is to fay, BA being equal'to forty inches (§ 150),
and CA CA being equal to #hirty-fix inches (§ 152); that.
40+36x2 (i. e. 112): 36 : 40 : AD.

Canfequently, AD=22% 8 -12 inches 7,

H § 135
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r55. Having made a flight Mar# 4, upon the fide of
thc infulated cylmdncal metallick Bedy AB, at the
Diftance of 12z inches and ¢ from the #ear End A ; that
Point I called D. :

§ 156. Having_.cle&riﬁed the Prime-Condu&er PC'; 1
approached towards the #ear End A, of the infulated
Body AB, 2 {mall ele@rometrical Ball, fufpended by a
very fine thread of flax; and it appeared; as it had in
- Experiment 6. (§ 8a),. that the near End A was ele@rified
in minus. The Prime-Conduor PC being plu.r.

§ 157: It alfo- appeared, as it had in Expenment 7
(§ 81¢), that the remore End B, of the Body AB, was.
fq/t'twe.

§ 158, When I moved the ele@rometrical Ball, gradualby
from the near Bnd: A, towards the Point D where I had
made the Mark mcntioned above (§155); the ftrength:
of the minus Ele@ricity of that Portion AB, of the Body
AB, appeared gradually to decreafe.. .

§159. In like manner, when I moved the ele&ro-
«<metrical Ball, gradually from the remoze End B, towards ~
the fame Point %) the ftrength of the plus Eleéricity of
that Portion BD, of the Body AB, appeared gradually

to. decreafe.
§ 160.

+ ?fl orger tesrender the Mark the more vifible, I generally ftuck a fmall.
picce of foft war upon it.
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§ 160. When I held the ele@rometrical Ball direéily
oppofite to the Point D, where I had made the Mark
above-mentioned ; the Ball feemed to waver, but was
neither aztralted, nor repelled.

§ 161. From this it appears, that the Body AB; at
the Point D (which was taken the fourth Point of an bar-
~monicad Divifion, of the Line CAB; the other.2b7¢e Points
C, A, and B, being given), was neither plus, nor minus.
That is fay, that the Body AB was zhere, in its uneletri-
~fied or navural Rate ; agreeably to the Theory above-laid

down (§ 14%).

§ 162. I repeated this Experiment feveral times ; the
Bodies AB and PC being placed, at various Diftances
(from four inches, to four fest)afunder, as fet down in
the following TABLE (§ 168).

But, as the Ele@ricity of the Prime-Condutor was o
. ftrong, as to caufe, ‘that day, a jfriking Diflance of full
zighteen tnches, as 1 have faid above (§ 151); I was obliged,
whenever the Diftance AC was /A/; than swo feez ot
thereabouts, to give-a weaker Charge to the Prime-Con-
~du@or PC. And when the Diftance AC was diminithed
to a ftifl greater Degree ; I was obliged to diminifh the
Charge of the Prime-Condu&or confiderably.

H 2 ~ "EXPLA-
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EXPLANATiON oF THE ForLowING TABLE.
§ 163. The fir/} Column denotes the Diftance CA, at
which, I placed the infulated Body AB, from the Prime

Conduor ; in each of the swefve Experiments fet down in
the TABLE.

'§ 164. The fecond Column fhews, in what manner, the
numbers, in the zhird Column of the TABLE, were de-

~termined according to my Theory of an bermonical Di-
‘Viﬁono ’

§ 165. The third Column denotes the Diftance AD, at
which, I made a Mark on the infulated Body AB, when
that Body AB and the Prime-Condu&or PC were at ;the
Diftanceexpreft, upon the fame Line, in the f7/# Column.

§ 166. The jfourth Column fhews the Proportnon be-
-tween the Diftance DA, and the Diftance AB, in each
of the refpe&nve cafes fet down in the fir/? €olumn.

That is to fay, that the Numerator of the Fra&ion ex-
-preﬂ'es the Diftance DA ; the Diftance AB being expreft
by the Denomsinator of the {fame Fra&ion

§ 167. The ffth Column exprefles the fame Fra&ions
(that are fet down in the foxrzh Column) reduced to a
common Numerator.

N. B. If the length AB (inftead of being forzy inches, as
fet down in the TABLE,) be # inches; and if the
Diftance CA, expreft on“any line in the f7/# Column,,
be proportionably varied; then, the refpeétive numbers,
in the third Column, will be propartionably varied: likewifes.

SECTIQN



.%. Columa.

Iaches

IfCA= 4
IfCA= 8
H CA=12

If CA=16
If CA=20.
If CA=24

If CA=28
¥ CA=32

IF CA=36

A

If CA=g40

M CA=44

(&)
SECTION
T A B L E

Of the different Di sTANCBS, at which, the Experiment 15
was made, and of the refpe@ive REsuLTs.

V. B. The length of the Body AB, is here alwaysFig.q.
equal to _forty inches, as was faid above (§ 150.and § 154).

* 8, Column, % Column.

Inches

i t’nen AD=—""-*— 4x4o = 3-—;—
8 o

then, AD= x4 = —g

_sz4o I

then, AD= % -

6 x 40 8

then, AD="—"%1= §—
20 0

then, AD= x4 =10

2 Q 10

then, AD= 4x4 =1077

8 2

then, AD._2 x4° =11~

_,32x4o .4

then, AD 6104 . ._Izlg

30x40 6

then, AD= |12

_4ox4o '_ __1_

then, AD=""=|=13 Al

44%40| 3

then, AD=""7=|=13-,

hen. AD=25X40f _y 2

&then, AD= 6| =147

168.

4 Column, 5+ Columa.
:&l—lz-ofAB ::;E- ofARB.
= of AB =< ofAB.
=EofAB = ofAB.
=% of AB|=— ofAR.
=>of AB|=— ofAB.
=2 of AB{="L. ofAB.

¢
=£ofAB =é of AE:
=;of AB|== of AB.
-9 . I Eo )
_ROfAB '——3-; OfAB.-
=1%0fAB|=- ofAB.
=3 0f AB|=—50fAB.
:.3‘% 6fAB' = ——ofAR:

§16q.



Fig. 9.

Fig, 9.

{62 )

§ 169. I repeated the Experiments, with the light elec-
~trometrical Ball feveral times, in @/ the different cafes
qtated in this TABLE, and in fome snsermediate cafes. '

I alfp repeated a great number of Experiments fimilar
to thefe, with a negative, as well as swith a pofitive Appa-
-ratus ; as will -be hereafter related.

$ 170. It was not always eafy to afcertain within an
hundredth, -or even within an eigrhrieth Part, of the length
of AB; what was the exa& pofizion of the neutral or un-
~cleltrified Point : becaufe, at a fmall Diftance from that
Point, the plus Ele@ncity on the one fide, and the minus
Eleé@ricity on the other fide, were extremely weak.,

.But, as near as I was able, in all my Experiments, te
determine the pofition of that #euzral Point ; 1 found, that
it did correfpond perfe&ly with the Point D, in the TABLE;

- as determined by the Theory.

§ 171. That is to fay, that the newtral Point was al-
~ways found to be the fourz5 Point of an barmonscal Divi-
~fion, of the Line CAB; the other zhres Points, C, A, and

B, being given.

§ 172. We have feen above (§ 77 and § 150), that the.
Body AB, was a Cylinder, terminated at each End in a

. femi-Sphere.

If the Body AB, had been of a ¢ylindrical form through-
-out 3 then, not only the Edges of the Bafe would, in a
certain degree, have aGed like Points, upon the elerical
Atmofphere fuperinduced ; but, the furface of the Bafe, at
each End, would -have prevented the newtral Point from
being a fourtb Point of the barmonical Divifion mentiobzc‘e’d;

a



( 63 )

above (§ 171), fince, the property of an barnionical Divi-

~fion does depend, ina €ylinder (for example), upon the

eurve Part of the Surface of the Cylinder, (exclufive of
either Ba/e) being a&ed upon by the ele@rical Fluid, of

the elestrical Atmo[phere, in which that infulated Cylinder
is mmerged. :

§ 173. Now, it is a well-known Propofition, if there -
be (a Sphere, or) a femi-Sphere FLE, inferibed within Fig. 12.
an upright Cylinder EFGH ; that, the whole curve Surface
of the Cylinder, will be exaltly egual to the whole curve
Surface of the [emi-Sphere. The former Quantity being’
equal o twice the Area of the Bafe of a Cylinder, wh:l%
Diameter is EF; and the latter Quantity being egual to
twice the Area of a great-Circle of a Sphere, whofe Dia-
~meter is alfo EF. 4

§ 174. It is likewife 2 well-known Propofition (of
which the Propafition juft-mentioned,. is only a' particular
eafe), that, if an wprs th Cylinder EFGH, and (the Sphere,,
or) the femi-Sphere FLE, infcribed therein, be cut by any
two Planes whatever KM and' £ m, which are both parallel
to the Bafe of the Cylinder ; then, zbe Part of the curve
Surface.of the Cylinder, which is contained between thefe:
two parallel Planes KM and 2z, will always te exaétly
egual to that Par¢ of the Surface of the (infcribed Spbere,.
or) infcribed femi-Sphere, which is contained between the:

. _fame two parallel Planes KM and .
§ 175. Therefore, in the cylindrical Body AB, mentioned Fig, o;.

above (§ 77 and § 172), which was forty snches long, in-

. =cluding the femi-Spheres at its twa Ends; it is evident,

ft. Thas
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1R. That the whole Quanvity of elefirical Fluid, -of any

€le@ical Atmofphere, /thvrmduud upon the whole Surface
+of that Bedy AB+; would be wexa&ly equal to the whale

Ruantity of elecirical Fluid, of the fame elerical Atmo-

Afphere, Juperinduced upon: the whole curve Part of she

Surface of a Cylinder of forty inches long, of an equal
_ Diameter with the Body AB (and fimilarly fituated with

refpe& to the charged Prime-Condué&or PC), but, which

was terminated at each End, in a far Baf, inftead of a |
Jemi-Sphere.

And 2dly, That the whole uam‘ztj of. eleirical Fluid
of the ele@rical Atmofphere, uperinduced upon' the Sur-
~face of -the faid' Body AB, atany given Diflance from the
charged Body PC; would, be exally fgmal to the whole
Quantity of elettrical Fluid, of the fame ele@rical Atme-
~{phere, fuperinduced, at the Sfame given Diftance frem the
«charged Body PC, upon the curve Parz of the Surface of
the above-mentioned Cylmder of forty inches long, ter-
-minated at each End, in a jfaz Baf, inftead of a /émz-
~Sphere. : .

§ 176. Tt therefore, moft-evidently follows,' from What
*has been faid above (§ 131, § 146, § 174 and § 175), "
1ft, That, according to my Theory, the neutral or un-
Fig. o. -eleé?rzﬁed Point, of the cylindrical Body AB mentioned
dbove (§ 77 and § 175), which Body ‘was.terminated at
each End in a femi-Sphere ; muft be a fourth Point of an
harmonical Divifion of the Line CAB ; the other zbree
Points C, A, and B, being given: fuppofing the elefrical
Denfity (f eleﬁrzcal Atmofpheres to be in the inverfe Raﬂa

qf the f uare qf the Diftance.
d JAnd
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And 2dly, That, according to my Theory, the neutral
or unelefirified Point, of any Sphere}, immerged in the
ele@trical Atmofphere of a charged Body; muft likewife
(in a manner exa&ly fimilar), be a_fourth Point of an bar-
-monical Divifion: fuppofing the eleftrical Denfity of elec-
~trical Atmofpberes to be in the inverfe Ratio of the [quare
of the Diftance.

- § 177. Now, we have feen, that the newtral or unelec-
~trified Point, of the Body AB mentioned above (§ 77 and Fig.g.
§ 176) which Body was terminated at each End, ina
Jemi-Sphere ; was always found to be, inall the Experi-
-ments related ajove: (from § 150 to § 171), a fourth Point
of an harmonical Divifion ; the other zhree Points C, A,
and B, being given.

~That is to fay, that the Diftance, between the zeutral
Point D, and the zear End A (of the infulated Body
AB); was to the Diftance, between tlie neutral Point D,
and the remote End B; always in the fame ratio, as
the Diftance, between the charged Body PC, and the
fame near End A ; to the Diftance between the tharged
Body PC, and the fame remote End B.

§ 178. Confequently, it evidently appears, from what
was faid- above (§ 146 and 177), that the Denfity ++ of the
EleGtricityy of the eleftrical Atmofpbere (in which the faid
Body AB was immerged) was in the inverfe Ratio of the
Square of the Diftance.

-+ % There are alfo a few other Solids, of a particular form, in which, the fame
property of an eleGrical harmonical Divifion will be found.
+ 4 This Demonftration,] am fenfible, would have been more mathema-
-tically accurate, had I taken the Corverfe of the Propofition ftated above, in
§ 346 : but, the Converfe of Propofitions of this kind, may-very well be dif- -
-penfed with, in certain Cafes ; of which, 7Aisis.one.

I ~ PART VIL
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P A R T VIL

"SECTION 179

T is indifpenfably neceflary to perform this laft fet of
. Experiments with particular attention, or the refults
will 70 agree with thofe I have given in the foregoing

' TABLE (§ 168).

Fig. 9.

§ 180. If, (for example) any infulated unele@rified
condu&mg Body, of a fmall, or of a moderate Size, be
brought into contal? with the zear End A, of the Body
AB, whilft that Body AB is in a ﬁate of tbree-fold
Eleéricity ; it will communicate a certain Part of its
Ele@ricity, to that Body AB; in order, to fupply fome
of the deficient Ele&ricity, of the negatwe Portion AD, of
that Body. _

Therefore, the infulated condu&ing Body will, by lof-
-ing a Part of its #atural fhare of Ele&ricity, become ne-
~gative. And the Body AB will, of confequence, become

pq/' itive.

. § 181. If any infulated unele@rified condulting Body
be brought fnto contat? with the remote End B, of the
Body AB, whilft that Body AB is in a ftate of tbree-fold

Ele&ricity ; -
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Ele&ricity; the pofizive Portion DB, of that ‘Body AB,
will depofit thereon, a certain Part of its fuperabundant
Ele@ricity.

Therefore, the infulated condu&ing Body will become
pofitive.  And the Body AB will, of confequence, be-

-come negafive. '

§ 182, If the Body AB, whilft it is in a ftate of zbree-
-fold Ele&ricity, be made, by any means, to communicate
- with the Earth: then, the Body AB and the common
Stock will make, as it were, but one Body ; whether the
conducting Body, which is made ufe of to form that
Communication, be brought into conta& with the near
End, or with the remoze End, of that Body AB.

Confequently, the fuperinduced elafiick elettrical Pre/-
~fure, of the Prime-Condu&or’s ele@rical Amofphere, will
caufe a certain Portion of the narural fhare of Ele&ri-
-city, contained in the Body AB, to pafsinto the common
Stock.” Therefore, the Body AB, will become negative. .

§ 183. Itis therefore, evident from this; if the Body
AB be fupported by imperfect Conduttors, that it muft
become #negative, as foon as it becomes affe@ed by the
Superinduced elaftick eleClrical Preffure of an ele@rical
Atmofphere. ‘

- § 184. From the fame confideration, it is moreover
evident ; that, if the 4ir round the Body AB ébe damp,
fo as to become a Condu&or of Eleéricity ; the Body
AB " will become #negative, as foon as it becomes affeGed
I2 by
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by the fuperinduced elaflick eleSrical Preffure of the elec-

~trical Atmofphere
This Effe& 1s more confiderable, than moft Perfons
would be apt to 1maglnc

. § 185. One day (for inftance) when the Air was damp;
I attempted to repeat my fifteenth Experiment +, with

. the cylindrical Body AB, at almoft all the Diffances from

the Prime-Condu&or PC that are mentioned in the frf
Column of the foregoing TABLE (§168): and, to mygreat
aftonifhment at the moment, I found that the neutral
or unelefirified Point D (mf’cead of being, as in the zhird
Column of the TABLE, a fourth Point of an barmonical
Divifion of the Line CAB the other zhree Points C, A,
and B, being given,) was alway: nearly at the Diftance of
Sfixteen inches, from the near End A; of the Body AB 5
whatever were the Diftance, between A and C.

§ 186. Upon examination, I foon difcovered -that
the Body AB always /of? Ele@ricity, during the Experi-
-ment ; and that the nearer the Body AB was brought
to the plm cle@rified Prime-Conduéor, the more Elec-
-tricity that Body AB loft. That is to fay, the more
that Body became negative. ‘'The confequence of which
was, that the length of the #egative Portion AD, of the
cylindrical Body AB, was increafed ; and that the length ‘
of the pofitive Portion DB, was decreafed That is to
fay, that the neutral or uneleé?rgﬁed Point D, came to be

nearer

B

4+ See § 150, & feq.
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nearer to the remote End B, of the Body AB, than it
would otherwife have been.

It was perfeétly evident, that the dampfzeﬁ of the zfu
was the Caufe of this Effe&t.

§ 187. Again; the Body AB will be rendered #ega-
-tive, fhould there be, within the fenfible Part of the elec-
~trical Atmofphere, of that Body (whilft it is in a ftate of
three-fold Ele@ricity) any pointed conduéting Body, which
communicates with the Earth; whether, the Point be
placed near to the 7esr End, or near to the remote End,
or near to any ozher Part, of the Body AB.

§ 188. The reafon of this, is ; that the Point, by being
conne&ted with the Earth, tends, in a certain Degtee, to
form a Kind of Communication, between the Body AB
~and the common Stock ; for the reafons explamed above.

§ 189. If there be, any kind of Points, on the infu-
-lated Body AB, whilft it is in a ftate of bree-fo/d Eleétri-
-city ; they alfo will entirely difturb the Experiment, for
the following reafons.

§ 19o. A fharp metallick Point, fixt to the negatne‘
near End A, of the Body AB, will receive Ele&ricity.
Therefore, ° the Body AB will become pofitive.

§ 191. If, on the contrary, a very prominent and
acute metalhck Point be fixt to the remote End B, which
is pofitive ; it will 2ranfmit Ele@ricity to the circumam-
-bient Air. Therefore, .the Body AB will become se-
-gative.

§ 192.
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§ 192. For this laft-mentioned Effe& to be ftrong,
the Ele@ricity of the Prime-Condu&or muft be confider-
-able, and the Body AB muft #o# be very much beyond
the firiking Diftance of the Prime-Condufor. A very
delicate EleSirometer (fuch a one, for example, as thatde-.
~fcribed in the Noze to § 10), fhould be made ufe of, to
afcertain correély the Quality of the Ele@ricity. :

This 1s an Experiment which requires to be made with
particular care. '

§ 193. If,in my 15th Experiment }, the Difance, be-
-tween the infulated Body AB and the ele&rified Prime
Condu&or PC, be but wvery listle more than the friking
Dsflance of the Prime-Condué&or ; it will often happen (if
the Ele&ricity be ftrong), that the fuperinduced elaftick
ele@rical Preffure, of the Prime-Condudor’s ele@rical At-
-mofphere, will be able, in a certain Degree, to overcome the
Refiftance, oppofed, at the Surface of the Body AB, to the
Entrance of that ele@rical Atmofphere’s p/us Ele&ricity.

This will therefore caufe the Body AB to become

pofitive. | S
§ 194. The Body AB, therefore, ought 7oz ( generally

fpeaking,) to be nearer to the Prime-Condu&or, than about
quarters of the firiking Diflance of the Prime

Condu&or, upon - any large metal Ball that is properly -
conne&ed with the common Stock. -

§ 195. I think it muft appear fufhciently ‘evidents

from what has been here faid ; that very favourable wea-
-ther, .

4+ § 150 & feq.
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-ther, and many attentions are neceffary, for thofe
Experiments which are given in the TABLE 4, (or for any
other Experiments fimilar in principle) to fucceed pro-

'Per 1y~.

§ 196. But, I may lay it down as one gsneral Rule,
that, in order for any fuch Experiments to fucceed, it is
always indifpenfably neceflary; that, the Body AB (whilft
it is in a ftate of zhree-fold Eleéricity) thould neither /o/e
any Part of its ow»n clefrical Fluid, nor acguire any more
than its natural {hare of Ele@ricity.

. § 197. With infulated, metallick Bodies of different

lengths, and of different fizes, placed at different Dif-
-tances, from. Prime-Condu&ors of different fizes, and
charged . with. different Degrees of Ele&ricity; I have
often repeated Experiments, fimilar to thofe above de-
~fcribed. And, when the weather was very favourable,
and the Experiments were made with due care; I al-
-ways found, that the refu/ts of fuch Experiments did
correfpond perfeétly, -with the Theory I have above lad
down. :

§ 198. The fame thing happened, when I repeated
the Experiments with a negative, inftead of a pofitive Ap-
-paratus. But, when' the #egarive Apparatus was made
ufe of ; all the Parts of the infulated Body AB, that had
been pofitive before, became negative ; and all the Parts,

' : that

. 4 § 168
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_that had been negative befére, became pofitive ; as muft
neceflarily be the cafe.

The neutral or uneleSrified Point was always found
to be a fourtb Point of the Aarmonical Divifion of the
Line CAB ; the other #bree Points C, A, and B, bemg
given. But as my negativé Apparatus, was conﬁderably
weaker than the ])of iive Apparatus mentioned above
(§ 150 and § 151), I could not pretend to determine the
neutral Point, with qu1te as much precifion, as when L
made ufe of that pofiive Apparatus.

§ 199. The great ufe that there i 1s, in determining the '
* Law, according to which, the Denfity of the Eleftricity of
ele@rical Atmofpheres decreafes, muft appear evident
to all thofe who are able to form the moft diftant idea:
of the important confequences which may be drawn from it,
in the further inveftigation of Ele&ricity.

§ 200, 1 propofe, in fome future work, to peint out.
fome of thofe important confequences 3 and to explain the
realon, why the Denfity of the Electricity, of an ele@rical.
Atmofphere, fuperinduced upon any Body, muft be 7n--

~verfely as the [quare of the Diftance from the charged Body
producing that eleétrical Atmofphere

§ 201. In the mean time,-it may be fufficient to-
take notice ;- that zbis 55 the Lazv, according to which.
the firength of Heat decreafes; according to which, the
denfity of the Rays of Light, decreafes; and accordmg to
which, the wniverfal force of Gravity decreafes alfo.

And
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And it was by an attentive confideration of certain Parts,
of that very ingenious Sy/fem of Gravitation +, invented by

that excellent Man and moft refpe&able Philofopher Mr. Je

Sage (of Geneva) F. R. S. &c. that I was infenfibly led to
difcover

4 After having been lead, by Mr. le Sage’s Syflem of Gravitation here aly
-luded-to, and by my Theory of Elefiricity above-explained, to difcover the
property of an barmonical Divifion, as before-mentioned ; I was naturally led
to difcover from thence, that a fimilar Propofition of an barmonical Divi-
ofon is true alfo with refpect to Gravity; if the Center of Gravity of a Bedy,
- n Staticks, be fubftituted inftead of the meatral or umeletlrified Point, of an
infulated conduing Body, in Eltélricity ; and if the Quantity of Matter of the
Body, whofe Center of Gravity is fought, be fubftituted inftead of the Surface
of the trebly-cletlrifizd Body, whofe neutral or uneleflrified Point is required.
The weight of a Body, being as the Quantity of Matter therein contained :
whereas, the Quantity of plus, or the Quantity of misus Ele&ricity,
contained in a Body that is eleftrically charged, 13 well known to refide only
on the Swurface of the Body which is fo ele&rified.

That is to fay, if an upright Cylinder, an upright Prifm, or any upright
Solid whatever (which has aright Line for its Avis, which has its Bafes equal
and parallel, and which is of an equal Siz¢ and of an equal Denfiry from one
End to the other), be fo placed, as to have its Aris diretly pointing to-
-wards the Center of Attraétion of the Earth ; that then, the Center of Gra-
-vity, of the faid Cylinder, Prifm, or other Solid, will not be (as is generally
imagined), in the middle of the length of the Solid ; but, that it will always
be, a fourth Point of an barmonical Divifion ; the upper End of the Solid, the
lower End of the Solid, and the Center of Attraition of the Earth, being the
other bree given Points. Let this be compared to what was faid above, § 146.

But, as tEe Center of Attrattion of the Earth, is at an immenfe Diflance, when
compared to the length of any of the movable Bodies upon the Surface of
the Earth ; it is evigent, that the Center of Gravity of the Solid, will be fex-
-fibly (tho’ not mathematically) in the middle of the length of the Solid. Let
this be compared to what was faid above, § 147. '

A fimilar kind of Propofition to that mentioned before (in this Note), of
an barmonical Divifion, will take place, even in obligue Cylinders, and in obligue
Prifms, &¢. provided that their Bafes be parallel to the horizon.

If the elaftick cle&rical Preflure, of any fuperinduced elefrical Atmofphere,
were equally great, at all Diflances from the charged Body producing that clc-
-trical Atmofphere ; then, the neutral or uneleirified Point, in the Bodies men-

-tioned above in § 176, would be aizvays exally in the middle of thofe Bodies.
] ‘ The
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difcovef the new and conclufive Demonftration which I
have given, in the foregoing pages, that zbis Law does |
hold alfo in Electricity. ) C

" The reafon, why the neutralor unele€rified Point (in the cafes above-ftated)
is a fourth Point of an barmonical Divifion, ‘is, becaufe the Denfity of the Elec-
~tricity, of cleétrical Atmofpheres, is in the inverfe Ratio of the fquare of the Dif-
-tances as 1 have already fufficiently explained.

In like manner, if the Force of Gravity were equally great, at all Diflances
from the Center of Attrattion of the Earth ; then, the Center of Gravity, in the
upright Cylinder, in the u right Prifm, or in the other upright Solid (men-
-tioned before in this Nouj), would always be exattly and mathematically, in
the middle of thofe Bodies. And the reafon, why the Center of Gravity (in
the cafes juft-mentioned) is a fourth Point of an barmonical Divifion, is, becaufe
the Force of Gravity is in the inverfe Ratio of the fquare of the Diftance.

It therefore appears evident, that mathematically (tho’ not mechanically) {peak-
-ing, n0 Body, of.any fize, or of any thape whatever, either can have its Cen-
-ter of Grawity, in any cafe, in the Center of the Quantity of Matter it contains;
or can have, under any circumftances, any permanent Center of Gravity what-
-foever. -

So that, mathematically and correctly fpeaking, the common Definition of
the Center of Gravity of a Body (viz. that Point, upon which, if the Body
¢ be fufpended, in any pofition whatever, it will always remain in perfet
« equilibrio”) is a compleat abfurdity, and no lefs than a direft contradiction in.
terms. ’

PART VIIL
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P A R T VIIL

SECTION 202,

AVING laid down, in the fulleft manner, the .

Theory of what happens ro a fingle conduciing Body,

‘which is immerged in an e/ef#rical Atmofphere, but which

is, at the fame time, out of the firiking Diflance of the

charged Body that produces that ele@rical Atmofphere ; [

will. now examine what muft happen, when there are zwo
or more Bodies, in fomewhat a fimilar fituation.

§ 203. We have already feen (from § 180 to § 183),
what muft follow, from a fingle infulated condulting Body
(whilft it is in a ftase of zhree-fold Ele&ricity), baving an-
~other infulated conduéting Body brought into conta? with
it; or, from -its being made to communicate, with the
common Stock. : ‘

The following Experiments will fhew, in what man-
-ner, remarkable Effefts may be produced, by condutiing
Bodies, under certain circumftances, being placed, even
in an infulated fituation, within an ele&rical Atmofphere,
at finall Diflances from each other.

K 2 | "EX P E~
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- charged ; but out of zhe firiking Diffance. The Diftance, -
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EXPERIMENT 16

§ 204. I made ufe, in the following fet of Experi-
-ments, of the fame Prime-Condu&or, which I mentioned
above (§ 76 and § 150). |

I placed an infulated metallick Body AB, within the
ele@rical Atmofphere, of the Prime-Condu&or PC, when

between the #ear End A, of the infulated metallick Body
AB, and the fide of the Prime-Condu&or PC, was rwenty
snches. . -

The Body AB was of brafs, of a cylindrical form, and
terminated at each End by a fmooth zbree-guarter Ball,
as reprefented in'the Figure. The cylindrical Part of the
Body AB; was eighteen inches long, by two inches dia-
-meter. The diameter of the Balls A and B, was about
two inches and three eighths, . .

§ 205. I then placed another infulated eylindrical brafs
Body EF (forty inches long, by about three inches and
three quarters diameter), with its End E, at the Diftance
of about oze zenth of an inch, from the End B, of the other

~metallick Body AB.

§ 206. 'We have feen above (§ 72 and § 73), when any
infulated condu&ing Body (fuch as the Body AB, in this
inftance) be placed, within the elefrical Atmofphere of any
charged Body (fuch as PC,) but out of the friking Di/~
-tance ; that then, the zear End A, of this Body AB,
will be cle@rified, in a manner comsrary to that of the

Prime
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Prime-Condu&or; that, the remote End B will be elec-
~trified, in the /ame manner as the Prime-Condué&or ; and
that, a certain Point D, will be noz eleftrified at all.

That is to fay, that, in this cafe, the near End A, of
the Body AB, will be negative; and the remote End B
will be pofitive. ‘Therefore, the plus Ele@ricity, of the
remote End B, will tend to run out of the Body AB,
whenever it fhall find any conduZing Body, that is fo fitu-
-ated, as to be able to recesve it. X

§ 207. The three Bodies PC, AB and EF, being Fig 12,

laced, with refpe& to each other, in the fituation juﬁ
defcribed (§ 204, § 205 and § 206), I ele@rified the Prime
Condu&or PC. __

All the time, that the Prime-Condu&or was receiving
its p/us Charge of Ele@ricity; there paffed a great num-
~ber of weak (red or purple) /parks, trom the End B of
g:xe near Body AB, into the End E of the remoze Body

F. ,

Sometimes, the Ele@ricity pafled, from B to E, ina
white fiream,

§ 208. When the Prime-Condu@or PC, having re-
.~ceived its full charge, came fuddenly to difcharge, with
an Explofion, its fuperabundant Ele@ricity, upon the large
brafs Ball L, which was made to communicate with the
Earth : it always happened, that the ele@rical Fluid, which
had been gradually expelled, from the Body AB, and driven
into the Body EF (by the fuperinduced elaftick elec-
-trical Preffure, of the ele@rical Atmofphere, of the Prime
Condué&tor PC, whilft it was charging), did fuddenly re-
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~turn, from the Body EF, into the Body AB, in a ftrong
bright [park; at the very inftant, that the Explofion took

place upon the Ball L. | ‘
This I call the ele@rical returning Stroke.

EXPERIMENT 17.

§ 209. The Bodies AB and EF,-and alfo the Prime .
Concu&or PC, being placed in the famne fituation, as they
were in the laft Experiment ; 1 ele&rified the Prime-Con-
-du&or: upon which, there paflfed a great number of
weak /parks, from the Body AB, to the Body EF; as in
the former Experiment. I then fuddenly approached,
towards the Prime-Condu&@or PC, an uyninfulated metal-
-lick Point W5 which, by filently carrying off the Elec-
~tricity of the Prime-Condu&or, did remove from the
infulated Body AB, the fuperinduced elaftick ele&rical
Preffure, of the Prime-Conduor’s ele@rical Atmo-
~fphere. - ) |

The confequence of which was, that the ele@rical
Fluid, which had been expelled from the Body AB into
the Body EF, did return from the Body EF into the
Body AB, in a fwift fucceffion of ele@rical {parks, or ina
white fiream. . ‘
' Thii a clear illuftration of the laft Experiment.

EXPERL
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EXPERIMENT 18.

§ 210. If, at any time, when the Prime-Conduétor
PC was almoft charged ; I removed the 7ear Body AB (in
its infulated ftate), quite out of the elefrical Atmofpherc
of the Prime-Conduéor; I invariably found, by means
of an Ele@rometer, that the Body AB was eleérified ir
minus. ‘That is to fay,  that it was charged with a coz-
-trary Ele@ricity, to that of the Prime-Condu&or ; agree-
-ably: to the Theory above laid down.

EXPERIMENT io.

§ 211. If, when the Prime-Condu&or PC was almoft
charged, I, on the contfary, removed the resmote Body EF
(in its t;g/ulated ftate), quite out of the electrical Atmofphere
the Prime-Conduétor ; I mvana’oly found, that the Body
EF was ele&rified in lus., That is to fay, that it was
charged with the fame kind of Ele@ricity, as that of the
ane-ConduEtor ; agreeably to the Theory above laid
down. ,

EXPERIMENT " 20

§ 212. Having entirely removed the Bodies AB and
EF; I placed, within the ele@rical Amofphere of the
ane-Condu&or PC, and at about one thirtieth Part of
an inch afunder, two 1nﬁr1ated fmooth brafs Balls G and

H ; each of which was of about twe #ches diameter,
’ ' ‘ The
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The Diftance of the #ear Ball G, from the Prime-Con~
-dué&tor PC, was fwenty inches : that is to fay, at the fame
Diftance from it, as the zear End A, of the Body AB, in .
my 16th Experiment 4. - -

§ 213. Whilft the Prime-Condu&or PC was charging ;
I could not perceive any fpark, between the two Balls G
and H; the Quantity of Ele&ricity which paffed, being fo
very fmall. ‘

 § 214. But, at the inflant of the Difcharge of the Prime -
Condu&or, upen the Ball L ; there conftantly appeared
a {mall /par# between the Balls G and H.

§ 215. This fpark (which was fo much fhorter than
that, in my 16th Experiment was evidently occafioned
by the fudden return of the ele@rical Fluid, which (from
the great proximity of the Bodies G, and H, and from
the /mall Quantity of Ele@ricity contained in them,) had
pafled from the Body G to the Body H, #oz in a fuccef-
. ~fion of weak [parks, orina white fiream ; but, in an in-

-vifible ele@rical flent Difcharge,

EXPERIMENT 21

§ 216. Having entirely removed the two metal Balls
G and H; I placed an inI}t'ﬂated metallick Body IK (fimi-

-lar to the Body AB mentioned above in § 204) with its

near

+ § 204. & feq.
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near End I, at the Diftance of rwenty inches from the fide
of the Prime-Conduétor PC.

I then fixt a fharp Point MN, of about one inch and
three quarters long, into the End N of another infulated
brafs Body NN (that was forty inches long, by about three
inches and three quarters diameter), and I placed the Body
NN in fuch a manner, that the Poinz M fhould be at the
Diftance of about zbree tenths of an inch, from the blunt
- End K of the other Body IK.

§ 217. Whilft the Prime-Condu&er, PC was receiving
its Charge of Ele@ricity ; much ele@rical Fluid paffed, out,
of the End K of the infulated Body IK, into the other
Body NN : and as the Point M oppofed but a fmall De-
-gree of Refiftance, to the Entrance of the ele@rical Matter
into the Body NN, with which that Point M was con-
-ne@ed ; the Eledricity did not pafs in a fucceflion of
weak fparks or in a white fiream, from the Body IK to
the Body NN, but in an eleé@rical filens Difcharge which
was not vifible except upon the Point M, '

§ 218. Now, when the Prime-Condu&or PC had re-
~ceived its full charge of Ele@ricity, and came fuddenly
to difcharge, with au Explofion, its fuperabundant Elec-
~tricity upon the Ball L which communicated with the
common Stock ; it invariably happened, as I had ex-
. ed and foretold, that the ele@tiical Fluid, which-

had been gradually expelled from the Body IK, and which
had been driven into the Body NN (by the fuperinduced
elaftick ele&rical Preflure, of the electrical Atmofphere, of
the Prime-Condu&or whilft it was charging) did /fud-
L ~denly
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~denly return from the Body NN into the Body IK, in a
ftrong bright fpark, which iffued from the Point M
at the very snflant that the Explofion took place upon
the Ball L. i . S

§ 219. The reafon why the returning fpark (which
pafled from the remote Body, to the near Body) was
about zhree times as long in this cafe, as it was when
no fbarp point was fixt to the remote Body, is fimply
this. |

§ 220. We have fcen above (§ 34, § 35 and § 36), if
an acute prominent metallick Point be fixt to.a pofitive
Body, that the /fuperabundant Ele@ricity of that Body
will be able to r#n out through the prominent Point, with
a much greater Degree of facility, than it would through
any non-prominent Point whatever of that Body.

Confequently, if fuch a pofizive Body was obliged,
by any caufe, to difcharge on a fudden, its fuperabun-
dant Ele&ricity ; it is evident, that the /paré occafioned
by fuch an inflantaneous Difcharge, muft be able to fly
to the grearef Diftance, in that cafe, in which, the
Elettricity conftituting the /park meets with the /Jeaft
Refiftance. ‘

§ 221. The neceflary fuddennefs of the retufning Stroke,

was the reafon, and the only reafon, of there being any
Jpark from the metallick Point.. Y

- EXPE.-
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EXPERIMENT 22

§ 222. I then placed the Body NN, at fomewhat
a greater Diftance from the Body IK, than in the laft
Experiment ; fo that, when the fudden Difcharge of the
Prime-Condu&or PC came to take place upon the Ball
L, the Body IK fhould be out of the Diffance, at
which, the returning Fluid of the Body NN, would
be able to pafs in an ele@rical /park, from the Body
NN to the Body IK, through the Point M. .

§ 223. In this cafe, the 7/nflant the Prime-Condu&or
PC did difcharge, with an Explofion, its fuperabundant
Eleéricity, upon the Ball L; the eleétrical Fluid, which
had been expelled from the Body IK into the Body
NN, did return from the Body NN, to the Body IK, in
a fine diverging elefirical Brufb which iffiued from the
Point M, ' .

. This Brafh alone was a fufficient proof, that, upon the

Judden Difcharge of the Prime-Conduétor taking place,
‘the ele@rical Fluid did pafs. from the Point M 70 the
Body IK, and 7ot from the Body IK #o the Paint M,

EXPERIMENT a3

§ 224. Every thing being placed exa@ly in the fame
fituation as in the laft Experiment, I darkened the
room, and I obferved, that, whilft the Prime-Conduétor
PC was receiving its Charge of Ele&ricity, there apprarcd
an ele@rical Star upon the Point M ; which was a proof
that the Body NN was acquiring Eleéricity.

L 2 § 225.

/-./



( 84°)

~§ 225. I then fuddenly approached, towards the

Fig. 13. ele@rified Prime-Condu&or PC, an uninfulated Point W,

as I had done in my 17th + Experiment; upon which,

the Szar at the Point M, was inftantly converted into a

narrow eleétrical Bru/b, that fhot out from that metallick
Point.

This Experiment does not leave the fhadow of a doubt,

what the Direftion of the ele@rical Fluid was.
EXPERIMENT 24

§ 226. .I then took the needle out of the remose
'infulated Body, and I fixt it into the remote End of the
near infulated Body; as is reprefented, by QQO and

Fig.13.RR, in the Figure. |

The Diftance, between the Poizz O and the remote
Body RR, was about zbree zenths -of an inch.

Whilft the Prime-Condu@or PC was receiving its
Charge of Eleéricity, much eleérical Fluid paffed from
the near Body QQ_ into the remote Body RR, in an
ele@rical filent Difcharge, which was not vifible except:
upon the Point O.

§ 227. As foon as the Prime-Condu&or came to
difcharge, with an Explofion, its fuperabundant Ele@ricity .
upon the Ball L; the ele@rical Fluid, which had been
expelled, from the Body QQ_into the Body RR, did fud-
~denly return from the Body RR into the Body QQ , ina

| ftrong

+ § iog.
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ftrong bright /park, which flew to the Point O, at the
very inflant that the Explofion took place upon the Ball L.

§ 228.. The reafon, why the returning fpark (which
pafled, from the remote Body, to the near Body) was
about three times as long, in this cafe, as it was, when
no fharp Point was fixt, either to the remore Body or to:
the near Body, is fimply this. )

§ 229. We have feen above (§ 42, § 43 and § 44), if
an acute prominent metallick Point be fixt to a negative
Body, that the deficient ele@ricity of that Body will be
able to be fupplied through the prominent Point, witha
much greater degree of facilizy, than it would through
any non-prominent Point whatever of that Body.

Confequently, if fuch a #egative Body was obliged
by any caufe, to have its defiriens Ele&tricity fupplied or
a _fudden, it is evident that the /park; occafioned by fuch
an snflantaneous Difcharge, muft be able to fly to the
. greateft Diftance, in that cafe, in which, the Eleétricity
conftituting: the /park, meets with the leaft Refiffance.

§ 230..The neceflary fuddennefs of the returning Stroke,.
was the reafon, . and the only reafon, of any Jpark flying,.
to. the metallick Poins..

EXPERIMENT 23

§ 231, I then placed the Body RR, at fomewhat a:
greater Diftance from the Body QQ_, than in the laft
Experiment ;. fo that, when the /udden Difcharge of the-

Prime.
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ane Condu&tor PC came to take place, upon the Ball

L; the Body QQ_tfhould be out of the Diflance, at
Whlch the returning Fluid of the Body NN, would be
able to pafs in an eleltrical [park, from the Body RR

to the Body QQ.

§ 232. In this cafe, the inffant the Prime-Condu&or
PC did difcharge, with an Explofion, its fuperabundant
Ele&ricity, upon the Ball L; the ele@rical Fluid, which
had been expelled from the Bod QQ_into the Body.RR,

did returr from the Body RR into the Body QQ , and -

did appear in a bright ele@rical Szar, upon the Paint Q.
EXPERIMEN.T 26,

. §233. Every thing' being placed exally in the fame

fituation as in the laft Experiment, I darkened the room;:

and I obferved, ‘that, whilft the Prime-Condu&or PC
was receiving its chax: e of Eledricity, there appeared a
narrow ele&rical Bru/b, upon the Point O; which was a
proof, that the Body QQ_was /ofing Eleé’cucxty

§ 234. I then fuddenly approched towards the ele@ri-
-fied Prime-Conduéor PC, an uninfulated Point W, as I
had done in my + 17" and 4 23 Experiments ; upon
which, the narrow Brufb at the Point O, was inftantly
converted inta a Syar, which appeared upon that metal-
-hck Point

E X P E-

+ § 209. 4+ § 224 & § 225
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EXPERIMENT 27.

§ 2335, T then fixed a {harp Point (of about one inch:
and three quasters long) into the sear End, of that in-
-fulated Body which was the moft remwoze from the
Prime-Condu&@or PC. So that, there were, in this cafe,
two fbarp Points (1eprefented by ST and VX, in theFig r3..
Figuré) dire@ly , pointing towards each other. The
Diftance between them was about _fowr zenths of an inch.

© § 236. Whilft the Prime-Condu&tor PC was 'receiving;

its Charge of Ele&ricity, there pafled much ele&rical
Fluid, in a flent Difcharge, from the infulated Body SS,
mto the infulated Body XX, through the two fharp.
Points T and V.

§ 237. Now, when the Difcharge of the Prime
Condudor PC, came to take place upon the Ball L;
then, the fuperabundant Ele@ricity, which the Body XX
had received from the Body SS, did fuddenly return
from the Body XX into the Body SS, in-a ﬁrong
bright Spark, which pafled between the two fharp Points
\% and T, at the very inflanst that the Explofion took
place upon the Ball L. _

§ 238. The reafon, why the returning fpark (whu.:h
pafled from the remote Body to the mear Body) was.
. langer in this cafe, than it had been, either in the 4 21ft’

or

+ § 26 & f“l?:
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or in the 24th + Experiments, when ome Point only was
made ufe of, is fimply this.

§ 239. We have feen above {§ 220), if an acute
prominent metallick Point be fixt to the remote (pofitive)
Body; that the returning Fluid will run out of that

" remote Body, with a much greater Degree of facilizy
through the prominent Poini, than it would through
any non-prominent Point whatever of that remoze Body.

§ 240. We have alfo feen (§ 229), that if an acuse
prominent metallick Point 'be fixt to the near (negative)
Body ; that, the returning Fluid will enter into that zeasr

"Body, with a much greater Degree of facility through
the prominent Point, than it would through any #or
prominent Point whatever of that zéar Body.

§ 241. It is therefore evident, if ah acute prominent
metallick Point be fixt to each of thofe two infulated
Bodies ; that, the resurning Fluid muft pafs between
thofe rwo Bodies, with a greater Degree of facility
through the zwo prominent Points oppofed to each other,
than it would through any nom-prominent Points what-
-ever of thofe Bodies, or than it would through any

Jfingle prominent Point oppofed to any non—promment
Point whatever of either of thofe Bodxcs

§ 242

I —

+ §226 & feq.
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"§ 242. Confequently, if the (near) negative Body
was obliged, by any caufe, to have its deficiens Ele&ricity
fupplied oz a fudden, By the fuperabundant Ele@ricity
, fP the (remote) pofitive Body; it is evident, that the

Jpark, occafioned by fuch an inflantancous Difcharge,
muft be able to fly to the greatefi Diftance, in that cafe,
in which, the Ele&naty conftituting the fpark meets
with the leq/} Refiftance.

§ 243. The neceflary fuddennefs of the returning
Stroke, was the reafon, and the only reafon, of argy Jpark
paffing berween the two metallick Points.

EXPERIME-NT 28.

§ 244. Having removed the Bodies SS and XX; I
took swo infulated brafs Bodies (of the fize and fhape of
the Body AB mentioned above in § 204) which were .
perfe&ly equal and fimilar to each other, and which
were quite free from Points; and I placed them exadtly
at equal Diftances - from the Prime-Conduc&or PC, as
reprefented by YY and ZZ,-in the Figure. ‘Their nearFig.13.
Ends were at about rwenty inches trom the Prime
Condu@or, and at zwo smches afunder. Their remote- -
Ends were almoft iz 'conztaé? with each other.

§ 245. But, durmg the whole Time the Prime
Condu&or was receiving its Charge of Ele@ricity; and
alfo, when the Difcharge of the Prime-Condu&or PC
came to take place upon the Ball L; I could zor perceive
o ‘ M any
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any [park whatever, between the two infulated metallick
Bodies YY and ZZ.

§ 246. The reafon of which was evidently this.

Thofe two Bodies being at egza/ Diftances from the
Prime-Condugor, received from its ele@rical Atmofphere
fuperinduced, an egual Degree of elaftick Preffure.
Thence, it follows, that one of them had 0 more ten-.
-dency, to become pofitive, or to become negative, than
the other. Therefore, the eletirical Equilibrium of the
one, relative to the other, was nor difturbed, during the
Time that the Prime-Condu&or PC was receiving its
Charge of Ele&uricity.

§ 247. Confequently, the Difcharge of the Prime
Condu&@or PC (were it ever fo fudden upon the Ball L)
could occafion no fpark whatever, between the two egui-
-diftant and infulated Bodies YY and ZZ. ‘

This Experiment renders my former explanation, of
the Caufe of the firong elefirical Sparks feen in the other
Experiments above-related, fill (if poffible) more clear
and uncontrovertible,

PART IX.
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P A R T IX.

SECTION 248.

THE next fet of Experiments I made, was in order
to inveftigate more fully the curious Effe&s of the
returning Stroke ; and to thew in what manner, Per/fons,
either #nfulated or not infulated, might receive thas kind
of eleSirical Shock, even without the interpofition of any
metallick Body between them and the charged Body in
whofe ele@rical Atmofphere they might happen to be
immerged. '

EXPERIMENT a9

-§ 249, I placed myfelf (in the fituation reprefented by
ABD, in the Figure) upon an infulating ftool E; fo asFig. 14.
to have my right arm A, at the Diftance of about zwenzy
inches from a large Prime-Condu®or + PC. .

Another perfon FGH, ftanding upon another infulating
ftool K, brought his right hand F within one quarter of
an inch of my left hand B.

Mz | § 250. -

4 *This Prime-Condu&or was the fame as that I before made ufe of
(§ 76 and § 204) ; and it was charged with the fame Apparatus.
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§ 250. When the Prime-Condudor PC began to
- receive its plus Charge of Ele@ricity ; we felt the ele@rical
Fluid running out of my hand B, into his-hand F.

§ 2 51. When our hands B and F were brought into
clofe contall ; the Eleé’tncxty Paﬁ'ed 1mperceptzél_y from me
to him. : .

'§ 252... When we feparated our hands B and F, a
little ; 3 the Ele&ricity paffed between us, in fmall /})arkr
. which fparks iocreafed. in fharpnefs, - the further we
removed our hands B and F - afunder, untit we had
brought them quite out of a firiking Diftance. The
intervals of Time between thefe departing fparks, in¢reafed
alfo, the more.the Diftance between our hands B and F
 was increafed, as muft neceﬂ'anly be the cafe. -

§ 253. As foon as the ‘Prime-Condu&or PC came
fuddenly to dlfcharge its Ele&ncxty, upon the Ball L; the
Sfuperabundant. Ele@ricity, which the other Perfon had re-
-ceived from my Body, did then return from him to me;,

in a fbarp [park, which iffued from his hand F, at the
very inflant that the Explofion of the Prime-Condu&or PC.
Yook place upon the Ball L.

EXPERIMENT j30.

§ 254. In order to thew, that I (who had been the
weareft to the charged Prime-Condu&or) had been negative,
‘and that the other Perfon had been pofitive; I fufpended
a pair of cork Balls, pretty high up, juft over the interval

between
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between our two hands B and F' (as reprefented at S, in Fig. 14-
the Figure). This Ele@&rometer fo placed, being within

the ele@rical Amofpbere of the ele@rified Prime-Con-
~du@or PC, divaricated, when the Prime-Condu&or was
“charged.

§ 255. Whilft the Prime-Condu&or was receiving its

Charge of Ele@ricity, I brought my hand B into conta&
with the other Perfon’s hand F. But, before the Dif-
-charge of the Prime-Condu&or PC took place, I let go
the other Perfon’s hand, in order that I might try, by
means of ‘the Ele@rometer at S, with wbaz kind of Elec-
~tricity I was charged.
" Upon approaching each of my hands A and B, one
after the other, towards the under fide of the ele@rometrical
Balls S; thofe Balls, each Time, were zepelled and diva-
ricated J #/s : which fhewed that my Body was ele@rified
in minus 3 fince, my Ele@ricity tended to counteraft the
Ele@ricity of the ane*Condu&or, which was, as ufual,
cle@rified #n plws. '

. -§ 256. But, when the other Perfon approached either
of his hands F or G, towards the under Side of thofe
. ele@rometrical Balls S; thofe Balls were atrraffed and
divaricated more: whlch thewed that thar Perfon was
cle@rified in plus, agreeably to my former Experi-
~-ments. '

EXPERF
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EXPERIMENT ;.

§ 257. The next Experiment I made, was for dozh of
us to ftand upon the floor, inftead of uﬁng the infulating
ools above-mentioned ; each of us remaining in the fame
pofition with refpe@ to each other, and at the fame re-
~/pective Diftances from the ane-Condu&or PC, as in
the Experiment 2gth above-related (§ 249).

- § 258. The Effe@ was exattly the fame as in that
"Experiment ; except that the returning [park, which paffed
between our hands B and F at the moment of the fuddlen
Djfcharge of the Prime-Conduétor, was /o/s firong, than
in the former cafe. The reafon of it was this. -

Part of the Ele@ricity of my Body was expelled inta
the Body of the other Perfon, and Parz into the Earth
through the floor; fince, I was wos snfulated as in the
former cafe. Therefore, a fmnaller .Qz!antzgy of eleérical

~ Fluid did pafs, between the other Perfon’s hand and my
hand, on the fudden return of the Eleéricity, than
there did in the 29th Experiment mentioned above.

Confequently, the Jpark which did refult from that

fudden return of Ele&ncuy, was Jefs firong in thxs cafe,
than in the former.

"EXPERIMENT 32

§ 259. We then placed ourfelves upon our refpedive
infulating ftools E and K, again; and we placed our-

~felves exactly in the ﬁ:me pofition we were in, in the
29th
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29th Experiment mentioned above (§ 249), only with
this difference, that the other Perfon held, in his remote
hand, a piece of common fteel wire (reprefented by GT,
. in the Figure) which was about zen snches in length, and Fig. 142

very acutely pointed at its Extremity T.

§ 260. When the Experiment was made, the returning
fProke was rather fbarper, than in the 29th Experiment,
where the pointed metallick wire GT was 7oz ufed. The

° reafon of it was this.

§ 261. During the Time, that thé Prime-Condu&or
PC was charging with pofitive Eleéricity, the zear Man
ABD was (as we have feen above § 254 and § 235)
becoming #egative; and the remote Man FGH - was, of
courfe, becoming pofitive. 'Therefore, the pofitive charge
of the reinote Man FGH, caufed a greater Degree of
Reftflance to the Entrance of the ele@rical Fluid into
his Body, than there would have been caufed had he
been wneleGirified. -

Confequently, the #ear Man ABD could 7oz tranfmit
into the Body of the resmote Man FGH, fo great a Quan-
~tity of Ele&ricity, as would have paffed between them,
if the remote Man had been either unelef?rified, or elec-
-trified Jefs flromgly in plus than he was: that is to fay,
if the ele@rical Fluid of the remiote Man’s Body had
oppofed /z/s Refiffance, to the Entrance of the Eleé&ricity-
that tended to leave the Body of the #ear Man ABD.

»§ 262. Now, the neceffary confequence: of the fharp.

prominent metallick Posnz GT, held out in the left hand
S | of
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of the remote Man, was, that a Part of his fuperabundont

Ele@ricity did run out, through that Poinz, for 1eafons
explamed above (§ 34, § 35 and § 36).

That is to fay, that the prominent metallick Pomt T

did caufe the Body of the remote Man to contain /efs
elettrical Fluid, than it had done before he made ufe of
that promment Point.

§ 263. Therefore, when the remote Man held out the
prominent metallick Point GT, in his hand G; his Body
oppofed /efs Refiftance to the Entrance of the ele@rical
Fluid of the other Man’s Body, than when that metallick
Point was not made ufe of.

This neceffarily caufed the #ear Man ABD, to become
more negative than before.

§ 264. It was the near Man being rendered more ne-
gative, that caufed the returning fpark, which paffed (at

the inftant of the fudden Difcharge of the Prime-Con-.

-du@or) from the hand of the remote Man into the hand
of the near Man, to be rather more feverely felt, than it
was in the 29th Experiment mentioned above (§ 249).

EXPERIMENT j33.

Fig.14 § 265. I ftill continued upon the infulating ftool E,
and I defired the other Perfon to ftand upon the floor.

The returning Stroke between us was ftill SPronger than
it had yet been. The reafon of it was this.

§ 266.
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§ 266. The other Perfon beinz no longer infulated,
tranfmitted his fuperabundant Ele@ricity freely into the
Earth. I confequently, became ftill more negative than
before.

Now, when the returning Stroke came to take place ;
not only the E/eftricity, which had paffed from my Body
into the Body of the otber Perfon, but alfo the Ele@ricity
which had paflfed from my Body into the Earsh (through
the Body of the other Perfon,) did fuddenly return upon
me, from his Hand F to my Hand :B, at the fame inftant
that the Difcharge of the Prime-Condu&or took place
upon the Ball L. This caufed the rezurning Stroke to be
fironger than before.

EXPERIMENT 34

§ 267. The next Experiment was, for me to ftand
upon the infulating ftool E as before, and for the other
Perfon to ftand upon a 7ibband of Lead QR, which was
ftretched along the floor, and had been made to commus-
~nicate with the Earth. 'The returning Stroke was fenfibly
Jfironger in this cafe, than it had been in any of the former
Experiments.

§ 268. The reafon of it was; that, from the good
metallick Communication juft mentioned, the ele@rical
Fluid of the remote Perfon’s Body, was enabled toleave it
with much more facility, than w{nen he ftood only on the
floor. Therefore, the ele@rical Fluid of my Body was
able to leave my Body, -with sore facility alfo. Confe-

“~quently, the expelled Ele@ricity did fuddenly return into
N : . my
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my Bod(y, in a greater Quantity, ‘and with more Power;.
than before.

EXPERIMENT j3s5.

§ 269. I then made the Experiment of the rezurning
Stroke, without any- Perfon ftanding near me. I placed!
myfelf, upon the floor, a little beyond the friking
Diftance of the large Prime-Condu&or, as I had.in the:
Experiments mentioned above..

§ 270. Whillt the Prime-Condu&or was charging,. F
Fig.14. held my remote hand, very near the upper End M of a:
| metal Stand MN, which communicated. with the Earth:
by means of a ribband of Lead QR.
| § 27r. When the Difcharge of the Prime-Condu&or-
took place upon the Ball L; I felt a fbarp returning Spark,.
between my remote hand and the upper End of the metal
Stand juft mentioned. The reafon of which was the fame,, .
as in the former Experiments. '

t EXPERIMENT 36.

§ 272. I repeated this Experiment, ftanding upom:
an snfulatéd flool, and I found that the fharpnefs of the
returning [park was increafed. The reafon of which
evidently was ; that, the ele@rical Fluid, which was expelled
from my Body during the Time that the Prime-Conduc- .

~tor.
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~tor was charging, did fuddenly refurn upon me, all one
way 3 namely, through the metal Stand : inftead of re-
~turning different ways, as in the laft Experiment ; vide-
~Jicet, Part through my hand from the Stand, and Part
.through my feet fram the Floor upon which I ftood.

,E'XPERIMENT 37.

§ 273. I then repeated an Expenment fimilar in prin-
~ciple to zhat mentioned above (§ 244), which was made
with zwo equal and fimilar metallick Bodies, that were
placed at egual Diftances from the Prime-Condudor. It
was as follows,

§ 274. I placed myfelf near the Prime-Condu&or,
-upon an infulating ftool; my #eareff Arm being at the
Diftance of about rwenty mcbe: from the charged Body

The other Perfon placed himfelf, in a pofition exadly

milar to mine, and alfo at the fame Diftance from the
Prime-Condué&or, He alo ftood infulated as I did.
The Diftance between our two Bodies was about zwelve

or fourteen inches.- We then brought our remote hands,
-almoft #7220  contalt.

§ 275. Now, when the fudden Difcharge of the
ane-Condu&or, came to take place upon the Ball L;
there did #oz pafs any Spark or Stroke whatever between.

us, in this cafe.

N 2 ’ § 276. The
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§ 276. The reafon of this clearly was; that we were-
both egually a&ed upon, by the fuperinduced elaftick Elec-
-trical Preffure of the Prime-Condu&or’s elefrical At-
-mofphere ; fince, we were both egually difiant from that
charged Body, and fimilarly fituated with refpeét to it.

Confequently, a Phenomenon, the original Caufe of.
which I have demonftrated to be an inegquality of ele@rical:
action, could evidently 7oz exift in the prefent inflance..

PART X,
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P A R T X

SECTION a7

HAVING made a great number of Experiments,.
fimilar in principle to thofe above-mentioned, yet
varioufly diverfified; I fhall give an account of a few of
them, which appear to me to be partlcularly mtereﬁmg
and important..

I conceived, very early,. that one effe@ual way of in--
" ~creafing the force of (what I call) the returning Stroke,.or
of increafing the Diffance, at which it might be felt from
the charged Body, would be, to increafe the Surface of the-
eonducting Bodies placed 'within the elerical Atmaof--
~phere of the ele@rified Prime-Condu&or.. -

§ 278. Becaufe, the greater that Surface is, the greater:
alfo muft the Ruantsty of Eleftricity- be, that can be
tranfmitted from that Surface, during the Time that the
Prime-Conduttor is recewmg its pofitive Charge of Elec.
~tricity. .

Therefore, the greater alfo muft the Quantity of Elec-
tricity be, which foyms the rezurning Stroke.

§279+
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§ 279. Confequently, the greater muft the Force be,
(ceteris paribus) of the returning Stroke; and the greater
muft the Diffance be, at which it may be felt, from the
charged Body. . gy

I verified this fuppofition, in the following manner.

EXPERIMENT 38

§ 28e. I made ufc in the following Experiments, of
the fame Prime-Conducor that was mentioned above -
(§ 76 and § 249). ‘
In this fet of Experiments, its friking Diftance, upan
Fig.15.2 brafs Ball' L of four inches diameter (which had a
. proper metallick Communication with the Earth), was
generally about feventeen inches.

§ 281. At the Diftance of fix feer from the Primc.'
Condu@or PC, I placed an infulated cylindrical Body
1Q_, which was about four feet four inches long by -

feven inches diameter, and which was covered with Tin-
-foilo

§ 282. T then placed, in perfe? comtal? with that
Fig.15.Body IQ_, anether infulated cylindrical Body OT (as
reprefented in :the Figure), which Body OT was of
Brafs, and was forty inches long by about three inches

and three quarters diameter.

§ 283. Both the Bodies IQ_and OT were perfeétly free
from Points, and fharp edges of every kind,

§ 284
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§ 284. I placed myfelf (in the Pofition reprefented
by ABD, in the Figure,) upon an infulating ftool E ; Fig.ss.
holding my right hand A, fo-as juft wery lightly to
touch the metallick Body TO. .

§ 285. Another Perfon ( reprefented by FGH, in the
Figure,) then placed himfelf upon an infulating ftool K ;
holding his right hand F as clofe to my left hand B, as
he poflibly could, without bringing it quite into contaé?.
That Perfon then held his left hand G, fo as to touch
very lightly the upper End R, of a metallick Stand RV,
which communicated with the Earth, by means. of a
ribband of Lead XX..

§ 286. Now, when the Prime-Condu&or PC came
fuddenly to difcharge, with an Explofion, its fuperabun-
~dant Ele&ricity upon the Ball L; we, at the fame
inftant, very fenfibly felt the returning Stroke: and when
we received it through the tips of our fingers, we felt it
pretty much.

§ 287. We have feen above (§ 280 and § 281), that the:
Siriking Diflance of the Prime-Condu&or PC upon the
Ball L, was about feventeen inches; and that the Body
-IQ_ (which was the neareft of the two infulated Bodies
1Q_and OT) was at the Diffance of fix feer from that
fame Prime-Condu&or.

I believe therefore, that no one will deny, that the
Bodies 1Q_and OT were fufhciently owtof the [flriking
- Diflance of the Prime-Condu&or, for the Prime-Con-
-ductor’s eleérical Charge not (in any degree) to drvide
itfelf, and: to go different ways, at the inftant of the
- : "~ Explofion ;;
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Explofion; as fome Pcrfons would perhaps have been
inclined to imagine, if the Experiment had been made with
the Bodies IQ_and OT placed only juf beyond the
firiking Diflance of the Prime-Condu&or.

But, what is contained in the foregoing Pages, is more
than {ufficient to give fatisfaition upon zbat head, to any
Perfon who fhall- have perufed them with due attention,

EXPERIMENT 3.

§ 288. I then decreafed the Diffance, between the
Bodies IQ_, OT, and the Prim¢-Conduétor, from fix

Sect to five feet, then to four feet, then to three feet and a —
half, and then to three feet.

§ 289. Whillt the Prime-Condu&tor was rcéeiving its
Charge of Ele&@ricity; we felt the ele@rical Fluid, which
was expelled from the Bodies IQ_and OT, paffing in {mall

Jparks beiween my hand B and the other Perfon’s
hand F.

§ 290. The more I decreafed the Diffance, between the
Prime-Condu&or and the two infulated Bodies; the more
I found, that the flrength of the departing [parks, and
that the ftrength of the rezurning Stroke, did increafe.

§ 2§I. The reafon of this evidently was; that the
nearer the Bodies IQ_and OT were brought to the Prime
LConduttor; the more they were rendered #egative, by

the
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the fuperinduced elaftick ele&rical Preffure of that Prime
Condu&tor’s pofitsve Atmofphere.

The Quantity therefore, of ele@rical Fluid, which was
expelled from the Bodies 1Q.and OT (whilft the Prime
©Condué&or was charging), was increafed ; which increafed

- alfo the firength of the departing [parks.

Confequently, the firength of the rezurning Stroke
(which was proportional to the Sum of all the departing
Jparks) was of neceflity, increafed likewife.

§ 292. I obferved, in making this fet of Experiments,
that the firiking Diflance, of the Prime-Condu&or PC
upon the Ball L, was not at all dimsnifbed ; the Weather,
in which thefe Experiments were made, being dry.

The reafon of this was; \

1ft. That the Bodies IQ_and OT were perfectly free
from Points (fee §283);

And 2dly. That the Communication, between thofe
‘two- Bodies IQ_, OT, and the Earth (through our
Bodies, the metal Stand, &c.) was an imperfelt Commu-
~nication.

§ 293. This is another proof, that the Effe& which
1 call the returning Stroke, was not occafioned, by the
ele@rical Charge of the Prime-Condu&or being any-wife
divided at the time of the Explofion,

EXPERIMENT jo.
§ 294. I then decreafed the Diffance, between the

Bodies IQ_, OT, and the Prime-Condu&or PC, from
o three
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three feet to two feet and an balf, then to two feet then
to rwenty inches, and then to eighteen inches.

§ 295. The ftrength of the rezurning Stroke was con~
-fiderably increafed, upon my bringing the two Bodies
nearcr to the Prlme-Condu&or But the flriking Dif~
~tance of the Prime-Condu&or PC upon the Ball L was
fomewhat decreafed, upon my approaching the two

Bodies 1Q_and OT, as near as I then did to the Prime
Condu&or. .

§ 296. The reafon of thiswas 7oz, that theele@rical Charge
of the Prime-Condu&or, did divide itlelf; at the Time of
the Explofion; but, that the ftrength of the fuperinduced
elaftick ele&ncal Preffure of the Prime-Condu&or’s plus-
Atmofphere, was f{ufficient (under the circumftances then
exifting,) to caufe a certain Degree of elerical filent
Difcharge to take place, from the Prime-Caondu&or
through the Bodies IQ_and OT, whilft the Prime-Conduc-
-tor was receiving its Charge of Ele&ricity. Becaufe, m
Body ABD, the other Perfon’s Boedy FGH, the metal
Stand RV, and the ribband of Lead XX, formed a kind
of Communication (however imperfett), between the Bodies
IQ_, OT, and the Earth; fince the interruptions at A,
at F, and at R, were but extremely /ma/k

EXPERIMENT 4

.§ 297. The Diftance, between the Prime-Condu&or
and the #zeareff of the two infulated Bedies IQ_and OT,

bemg rwenty inchess that is to fay, - only shree inches
more
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smore than the friking Diffance of the Prime-Conduor
PC upon the Ball L, which (we have feen above, § 280)
was about fe'uenteen inches; 1 could not perceive any
fenfible diminution in the Seriking Diftance of the Prime
Condu&or: provided that the Air of the Room was #or
damp ; that is to fay, that it was not itlelf a Conductor of
Ele&ncny provided that I did »o# bring my hand A,
quite #nto contal? with the Body OT : and provided that
the other infulated Perfon FGH (mﬁead of bringing his
left hand, as reprefented by G in the Figure, into light Fig. 15
conta@ with the metal Stand RYV), did keep his left hand
by his fide, as reprefented by the dozsed Lme.r at M, in
the Figure; that is to fay, provided our two Bodies ADB
and FHG did #oz form, {fo much as even an imperfel Com-
~munication betwcen the Bodies IQ_, OT, andthe Earth.

§ 298. The returning Stroke took place in this cafe,
neverthelefs ; tho’ it was not fo firong as before, for rea-
~fons of a fimilar nature to thofe which have been ex-
'-Plamed above (§ 266 and § 268). -

299. The exiftence, in this inftance, of the Efelt
which I call the rezurning Stroke, was an evident proof,
that zhat Effes? was not occafioned, by the ele@rical Charge
. of the Prime-Condu&or being any wile divided at the
Time of the Explofion.

EXPERIMENT 42

§ 300. In order, to be able (whilft the other Perfon
was forming a Communication with the Earth, by hold-
O 2 -1no'
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-ing his hand G in conta& with the metal ftand RV)
to bring the Bodies 1Q_, and OT, juft fo clofe to the
Prime-Condu&or PC, as to be but wery /ittle beyond the
feriking Diftance of that charged Body; I brought the
“metal BallL, to the Diftance of zhirteen inches. and a
balf, from the Ball C of the Prime-Condu&or.

§ 301. I then decreafed the Diffance, between the
Bodies 1Q_, OT, and the Prime-Condu&or PC, from
eighteen inches to fixteen inches, then to fifteen inches, and
then to fourteen inches,

§ 302. During the whole Time that the Prime-Con-
-du@or PC was receiving its Charge of Ele@ricity ; we
felt a prodigious number of fbarp fparks, pafling from
my hand B to the other Perfon’s hand F.

The nearer we brought our hands together, the
fmaller, and the lefs fharp, thofe departing fparks were;
and the more they refembled a continued fiream of elec-
~trical Fire.

But when, on the contrary, we moved our
hands as far afunder, as thofe departing [parks could
ftrike (1. e. about balf an inch afunder;’ the Diftance
“between the near Body IQ_, and the Prime-Condu&or,
being fourteen inches); then, thofe departing [parks became
almoft too fharp and too painful, for us to be able to
bear a long iI\JJcceﬁ'lon of them; particularly, when
they were tranfmitted, or received at the Ends of our
fingers,

§ 303.
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§ 303. Now, when the Prime-Condu&or PC .came
fuddenly to difcharge with an Explofion, its fuperabun-
-dant Ele@ricity upon the Ball L; the elefFrical Fluid,
which had ‘been expelled from the metallick Bodies IQ ,
and OT, into the Earth (through our Bodies ADB and
FHG, through the metal Stand RV, and the ribband of
Lead XX), did fuddenly return, by the fame Condu&ors,
into the Place it before occupied; flying acrofs any /mall
interruptions it found in the Communication.

§ 304. The confequence of this was, .that we not only
(both of us) felt a fevere elettrical Stroke, in each .of our
hands; but, we (both of us) received -a violent -Commotion,
‘through our arms and chefts ; which Commotion I can
compare to nothing, except to the fingular fenfation which is
felt by a Perfon, when a Leyden Far firongly elefrified, is
Suddenly difcharged through bis Body. -

§ 305. I repeated, at different Times, this Experiment
‘various ways ; namely, with oze Man, or with rwo Men;
with both Men snfulated, or with both flanding on the
JSloor ; with the zear Man infulated, and the remote Man
not infulated ; with the remote Man infulated, and the
near Man ftanding on the floor; with oze of the Men, or
with Jozb of them, holding one or more metal Ba/ls, or
one or more metal Points, in either of their bands, or in
both, &c. &c.

The Efetts were always confiderable; but, they va-
-ried as to jfirength, nearly in the fame manner as they
did in the Experiments above-related.
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EXPERIMENT 43

§ 306. One Experiment worth notice was ; that when
1 held in my remote hand B, a tharp metallick Poin#; and
that the other Pedon held in lhis near hand F, another
fharp Point; 1 often obtained between thefe 7o Points,
" -a very fharp returning [park an inch and a balf long.

The reafon, why a returning [park was able to fl
from one /barp Point to another, has been fully explained
above (from § 238, to § 243 inclufively).

§ 307. I found that the moft effe@ual way to obtam
(with the given Apparatus, and the given infulated con-
~du&ing Bodies 1Q_and OT, above—mentxoned) a very
Sirong returning Stroke, was ;

it To place the Bodies. IQ_and OT, in the d‘enjé_/l
Part, of that Part of the Prime-Condu&or’s eletrical As-
~mofphere, where they were out of danger of Having their
deficient Ele@ricity fupplied from the charged Prime-Con-
-duétor itfelf; that is to fay, only juft beyond the ﬁr:kmg«l—
D _/tame of the Prime-Condu&or.

2dly. To place myfelf (or the other Perfon and myfelf,
when we made the Experiment jointly), in an mfulatea’
Situation.

3dly. To make a perfel? metallick Commaunication,
from the metal Stand RV to the Earth,

And

+ That'is, in the Cafe before us, at the D1ﬁance of ﬁmrteen inches from

it fee §3oo and § 3o1.,
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And 4thly. To make the Communication, between the
Bodies 1Q_, OT, and that metal Stand, imperfec?; by
always taking care, never to have a very clofe contaé? formed
either at A, at F, or at R, '

§ 308. If thefe things were done in making the Expe-’
~ -riment ; the returning Stroke was always extremely fevere
and pungent. | ‘

Nay, this returning Stroke appeared to me to be confi-
-derably [barper, than even the main Stroke itfelf which
was difcharged from the Prime-Condu&or PC upon the
Ball L:' tho’ the returning Stroke (with the Apparatus
+above defcribed,) was zoz. perhaps quite fo fu//.

This is another unanfwerable proof, that the Efes?
which I call the rezurning Stroke, was noz produced by
the main Stroke being any wife divided at the Time of
the Explofion. Since, no Effe? can ever be greater than

the Caufe, by which it 18 smmediately produced.

§ 309. In order to judge well of the comparative fharp-
-nef5s of thefe two kinds of Strokes, I received the ain Stroke
alfo, at feveral different Times, by making my two Arms
and my Body, a Part of the condu&ing Communication
between the metal Ball L and the common-Stock.

§ 310. If the Experiment of the returning Stroke,
were made in the manner above defcribed (§ 307), the
returning

. }‘_Whgq a ﬁ’milfr Experiment was performed with another Apparatus,.
the fhreagth. of “the reMtrning Stroke was -confiderably incrcafed 3 tho' the
main Stroke was weaker, as will be related hereafter.
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returning Stroke was always extremely pungent: fo
that, having taken it, eight or ten Times, one morming
(without having taken the main Siroke a fingle Time,
that Day); I felt a confiderable degree of pain a-crofs my
‘Cheft during the whole Evening, and a difagreeable fen-
{fation in my Arms and Wufts all the next Day.

PART XI
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= P A R T XI.

(L%

. SECTION 3Ir.

ET  us now make the application of the above-men-
-tioned ele@rical Experiments, to the cafes which
may exift in natural Eleftricity.

Inftead of anr ele@rified Prime-Condu&or, let us fap-
~-pofe a.real Cloud ABC charged with Ele@ricity. And let Fig. 16,
us fuppofe, that there be Perfons, ftanding either infu-
-lated or 7oz infulated, either near each other, or near
fome condu@ing Body or Bodies of any kind whatever ;
provided thofe Bodies be #ot Conduétors well conne@ed
with the Earth, and terminating at their upper Extremity
in prominent + Points: then, I fay, that thofe Perfons, if they
be fuperinduced by the Thunder-Cloud’s electrical Az-
-mofpbere, may (under circumftances fimilar to thofé
above-explained,) receive that kind of elecrical fbock, which
I have, in the foregoing Pages, called a rerurning Stroke:
and that, if thofe Perfons be frongly fuperinduced by the
eleftrical Atmofphere of the Cloud, they may (under cir-
-cumftances fimilar to thofe explained above,) receive a
very firong fbock, be knocked down, or be even 4illed, at
the Inftant that the Cloud difcharges, with an Explofion,
its Ele@ricity ; whether the Lightning falls near the very
Place where thofe Perfons are, or at a wvery confiderable
Diftance from that Place; or whether the Cloud be go-

Sftively or negatively ele@rified..
P So.

4: The reafon for rkis exception will. be feen hereafter..
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So that, a Per/fon, placed (for inftance) upon the Surface
of the Earth at F, and ftrongly fuperinduced by the eleltri-
~cal Atmofphere of the Cloud ABC, might receive a violent
returning Stroke; even, if the main Explofion (which
- produces the returning Stroke) were to take place, at
the moft 7emote Extremity C of that Thunder-Cloud,

§ 312. Were the queftion to be put,  az whar Dj/~
¢ _tance from the Place where the Lightning falls, a
“ Perfon might be knocked down, or even killed, by
“ that elsftrical Effef?, which I have, in the foregoing
“¢ Pages, called a returning Stroke” 5 the accurate anfwer
to be returned would be : : .

That, ¢ as far as a fingle® Thunder-Cloud which is
s all pofitive, or as far as a fingle Thunder-Cloud which
“ is all negative, does extend a firong ehaflick eleStrical
“ Preffure, on any jfide from the Place where the Light- -
“ -ning falls; fo far from zhas Place, may a Perfon be
¢ knocked down, or even 47//ed, at the mftant of the
“ remote Explofion; provided that he be under circum-
¢ -ftances fimilar to thofe explained above.”

So that, under thofe circumftances, fatal Effe@s may
be produced by the ele&rical returning Stroke, at as greas
a Diftance [at leaft] from the Place where the Light-

-m'ng

" * I would here define a firgle Thunder-Cloud (in contradiftin@ion to an
-affemblage of Clouds), to be, a Cloud which is charged throughout with one
and the fame kind of Elericity ; and in fuch a manner, that, if a Difcharge
ould take place from any Part of this Cloud, it thould tend, nearly in a
proportional Degree, to unelettrify the remoteft End of fuch a Cloud.
I do 7ot mean. however, to fuggeft, that the returning Stroke could never

be produced by an Explofion, which might proceed from an affemblage of

different Clouds ; for, in certain cafes, it neceffarily would.

~
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-ning falls, as the fingle pofirive (or as the fingle negative)
Cloud that occafions the main Explofion, can extend
- 1tlelf, on any fide from that Place. But, it is evident,
that the above-mentioned circumftances cannot exiff, if
the Cloud be too much elevated above the Surface of thc
Earth at the Time of the Explofion. :

§ 313. Whether, the Diflance, betweenr the Perfon’
fo circumftanced, and the Place where the Lightning
falls, be fifty or an bhundred Yards, or one Mile, or two.
Miles, or three Miles, or more; the truth of the general
Propofition here-laid-down will oz be any-wife affeéted =
and there is not, in my opinion, the fhadow of a doubt,
but that, that f{pecies of elefirical _/boak which I have dif-
-tlngulfhed by the name of a rezurning Stroke, might pro-
-duce moft fatal Effe@s at a prodigious Diftance from the
Place where the Lightning falls.

§ 314. There is one confequence, "that mult neceffa- .
2rily follow from the Pnnc1ples above-laid-down, which is
no lefs fingular, than it is important. .

It is, that an Explofion, which happens in ore Place,
may caule in a fecond Place (at a very confiderablé
Diftance from the fi##f Place), a fudden returning Stroke,
which may knock down, or even kill, Petfons and
Animals, in that fecond Place; atthe fame Time, that other
Perfons, or other Animalks, ﬁtuated in a ¢hird Place, that is
evern immediately bezween the fir/? Place where the Light~
-ning falls, and the /écoml Place (juft-mentioned) where
the fhock of the returning Stroke happens, fhall receive
no detriment whatfoever.

§ 315. For, fhould a large fingle Cloud ABC charged Fig. 1.

with Ele&ricity, be at a very confiderable hcight, fo
P 2 that,
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the inverfe ratio of the fquare of the Diffance; as I'have
fully proved, in the foregoing Pages.

§ 319. If a Man therefore, fhould be killed, by that
Stroke of Lightning which I call the rezurning Stroke s if
any Perfon, (ever fo converfant in o/ the Laws of Ele@ri-
-c1ty bitherto known) thould find that Man’s Body ; and if
it thould evidently appear ( by examination of that Man’s
Body) that he had been killed by Lightning: it is quite
1mpofﬁble to conceive, that it could ever once come into
fuch a Perfon’s head to imagine, that it was the Ele@ri-
ity of the dead Man’s own Body, and that it was noz
the Matter of Lightning difcharged from the Thunder-Cloud
(fomme Part of which had been floating dire@ly, or almoft
dire&ly over that wery Place), that was the immediate
Caufe of that Man’s deftrution. o

§ 320. Neither is it poffible, that this Perfon fhould
imagine ; that, that Man had #os been killed by any
ele@rical Exploﬁon taking place near the fpot where he
was found dead; but, that he had loft his life by a par-
-ticular Effe?, which proceea’ed Sfrom an eleGrical Expl oftorn

that took Place at the Diflance of perbaps muore thas a
Mile.

§ 321. Therefore, whenever any Men or any Animals,
have Aitherto been killed, by that ele@rical fhock which
I call the rerurning Szmée, the death of fuch Men or
Animals, muft always have been afcribed to the comson
Stroke of Lightning. For, it is evident, that o Perforn
could ever yer have afcribed the above-mentioned Efeci, to

tke
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the proper Caufe; fince, the wery pofibility of the
exiftence of fuch a Caufe had not been previoufly demon-
~ftrated, or even previoufly conceived. '

Confequently, our NOT baving bitherto been able to
Jind out a particular bidden Caufe, muft not (when that
Caufe is attually difcovered,) be brought as an argument
againft the exiffence of fuch a Caufe.

§ 322. But now, that I have fully fhewn the posibi/ity
of Perfons and Animals being knocked down, or even
killed, by a particular Effef?, produced by a difiant Ex-
~plofion from a Thunder-Cloud ; it will be in our power,
to account for many elefirical Phenomena, which we were
before unable to explain; and to determine in what
manner, {everal ftrange kind of accidents refulting from
natural Ele@ricity, are occafioned. '

§ 323. It has often happened in violent Thunder
Storms, that Perfons, at great Diftances from each other,
have been all Znocked down at once (tho’ perhaps
otherwife not hurt), at the <ery inflant, in which, fome
great Explofion from the charged Cloud took place.

§ 324. I am of opinion, that this Effel? is always
occafioned by the ele@rical returning Stroke.

For, if thofe Perfons had heen mwuch within the
eleftrical Atmofphere of the Cloud, before its fudden
Difcharge took place; they muft, during the approach
of the [ pofitive | Cloud, have been gradually rendered
negative, by the increafing Force of the fuperi’lzd{l:feg

‘ elaftic
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elaftick ele@rical Preffure, of the Cloud’s’ele@rical -
-mofphere..

§ 325. Confequently, thofe Perfons, at the moment:
of the Explofion, muft have received a ffrong fhock, from
the fudden return of the Eledricity, which had been
gradually (and perhaps imperceptibly). expelled from: their.
Bodies, into the Earth.

I am: the more perfuaded, that the Effe& above-men--
-tioned. is always produced by an ele@rical rezurning
Stroke; becaufe, there is no other explanation of this.
Effe& that is #oz unfatisfa&ory..

§ 326. There have been inftances of Perfons,. who-
have been. killed by natural Ele@ricity, having been.
found with their /boes torn, and with their feer damaged.
by the ele@rical Fire; but, who have oz had, over their:
whole Body, any other apparent: marks of having been,
ftruck with Lightning,. '

§.327. This Effe& is moft eafily to be accounted for,,
by means of the- ele@rical returning Stroke..

For, it is evident; if a Man walking out of doors,.
were to be Killed by a returning Stroke; that the ele@rical’
Fire would ruth into that Man’s: Body, through his
Sfeet, and his. feet only ; which would 7oz be- the cafe,.
were he to be killed by any main Stroke. of Explofion.
either pofitive or negative,

§ 328. ¥ any Animals-had been.killed:by Lightning;,
and if any Perfon [who had" been, during the Thunder
Storm.
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Storm, within about fowr or five bundred Yards of the
Place where the cattle were found dead,] had very atten-
-tively obferved the Storm, and had taken notice, that,
during the whole Time of its continuance, zbe jnterval
between the flafl and the report was never Jefs than about
JSix_feconds ; then, it is evident that no Explofion from .the
Thunder-Cloud could have taken place, within the Dif-
-tance of at leaft one Englifh Mile from the Place where
the cattle were killed.

I think, that in fuch cafes, there can be no doubt,
that the Effe@s produced, muft.be occafioned by that
kind of eleétrical thock, which I have called the rerurning

Stroke.

§ 329. I have been credibly informed, that a Perfon
(at Vienna) received an elefirical fbock, by having
held one hand accidentally i# conzal? with an inter-
-rupted metallick condu&ing Rod, at the inffans that a
diftant Explofion took place from a Thunder-Cloud.

The Explofion was conjeGured to be, at above balf an
Englifb Mile, from the Place where the Perfon then

§ 330. It is evident, that fince, the Explfion was
diftant ; the condu&ing Rod could not have been firuck.
And it is alfo evident from what has been faid above,
that fince, the Rod + was not firuck; the Effe& produced

(namely,

4 N. B. The condﬁ&ing Rod bei interrupted,l was the true Caufe of a
returning Stroke taking place, in this inftance.
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(namely, the eleFrical fhock which the above-mentioned:
Perfon did receive,) muft have been occafioned by the
ele@rical returning Stroke, and that it could no¢ have
been produced in any other way.

§ 331. Several Ele@ricians (without being able to
afcertain the Caxfe of ‘the following Phbenomenor) have
obferved, whilft they have been making obfervattons upon
the Ele@ricity of the Clouds, by means of metallick
condu&ing Rods which had an snterraption intentionally
left in them, for the purpofe of applying experimentat
Bells, &c; that, there has been a very ftrong, bright and
~ fudden Szroke of ele@rical Fire, in the snzerruption-of the
canducting Rod ; tho’ the Conduitor stfelf was not firuck by
L{gbtning + which fa@ (of the Condu@or’s not baving beer
Sruck) was fully proved, by the fharp Posnt of the Con-
-du&or 7ot being melted or even tinged ; and alfo, by the
other circumflance mentioned in the middle of the wexs
SECTION.

§ '332. They did obferve moreover, that this ftrong
Stroke of ele@rical Fire, appeared in the: interruption of the:
metallick Rod, a2 the very inflant that fome diffant’ Explo--
sfion toek place from the Thunder-Cloud. And ‘the:
interval which there was between the flafh and the repory:
was an evident proof, that the Explfon from the:
“Thunder-Cloud’ had »or been very:near the Place where.
they then were. R -

It appears to me almoft impoffible, that any Ele@rician,.
who has attentively examined what is contained m -the-

fascgoing:
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foregoing Puges, can forbear confidering 7bis Phenomenon,
as the Effe? of a returning Stroke. )

§ 333. From what has been fard, it & very eafy to
underftand, not only in what manner, Perfors and
Animals may be deftroyed, but how particuler Parts of
Buildings may be confiderably dama%ed, by an ele&@rical
returning Stroke, occafioned even by fome wvery diffant
Explofion from a Thunder-Cloud; namely, a// zbofe
‘Parts, where there is, in any kind of conduiting fub-
-flance, or fubflances (upon which, a ftrong -elattick
ele@rical Preffure is fuperinduced,) arty kind of ele@rical
interruption, actofs which the returning. elef3rical Fire
might fuddenly ftrike, and might thereby rend and
deftroy all the Bodies that it might meet with in its paf-
~fage.

§ 334 It moreover evidently follows, from all that has
been faid abeve; that, if a Building were to have its
Roof entirely covered with Copper or with Lead, even
ever fo perfe@ly connetted by proper metallick Conduéiors
with the Earth; particular garf: of fuch a Building
~ might, notwithftanding, be confiderably damaged by the

extenfive confequences of the ele@rical returning Stroke :

provided, amy condul?ing Parts of that Building (which

were not properly conne&ed with fome one of the zninzer-

-rupted metallick Condu&ors, that were made to commu-

-nicate with the common Stock,) were to be /o fituated, as to .
be able, juft before the Time that the Explofion from the

Thunder-Cloud takes place, to receive a confrderable Degree

' Q2 of
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of elaftick ele&ncal Preffure, from the ele&ncal Atmq/'
-phere of that Thunder-Cloud.

§ 335. In like manner, and for reafons of a fimilar
nature; Per/ons who inhabit an-Houfe roofed throughout
with Lead, which is even perfe@ly connetted by proper
metallick Conduttors with the common-Stock, are by no
means, in perfec? fecurity during a Thunder-Storm ;. on
account of the powerful. Effe&s, that may be produccd b
the ele@rical returning Stroke, when the elaftick ele@rical
Preflure  fuperinduced is very ftrong. Tho’, at the
fame time, there cannot be a doubt, but that Per/fons
would be in much lefs danger in-fuch. a kind of Building,.
than they Would be, in any common Hou{e,

$ 336. Nay, I will go further. The influence of the:
elerical returning Stroke explained above, 1is, in its very
nature, fo extenfive ; that, when the elaftick eleétrical:
Preflure fuperinduced is very ftrong, Perfens are by no
means, perfettly fecure during a. Thunder-Storm, even-if
they be perfe@ly infulated, upon- good non-condutters, in.
the middle of a large room; as muft evidently appear
from my 16th, 21ft, 24th, 27th, 29th, 32nd, and 41ft,.
Experiments above- mentloned. provided, thofe Perfons
be no¢ infulated feperately ; and previded alfo, they be noz
at fome pretty confiderable Diftance from all kind of con-
~duting [ubflances, infulated, as well as umnﬁt/atea’

§ 337. Itis not impofﬁble, that it may, by fome Per-
-fons, be objeGed to-me;,

"« That,,
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¢ That, altho’ all the Effe&s of an elefrical
“ returning Stroke, which have been mentioned in the
‘.‘ foregoing Pages, might take place in a_fmall Degree ;

“yet, thofe Effelts could not be fufficiently powerful to
“knock down (much lefs to #7//) Perfons and Animals,
“and to do confiderable damage to particular Parts of
““ Busldings, at any very great Diftance from the Place
 where the ngbtmng Jfalls :  efpecially, conﬁdenng the -
e fma// uantity of eleftrical Fluid, that is contained in

“a Perfon’s Body, or in any parttcu/ar Part of a Building.
¢¢ That is to fay, confidering the fall Quantity of elec-
“ _trical Fluid, that can, by being diffurded, produce: the
“ returning Stroke.

§ 338. In anfwer to this, I fhall, in the fi7/ place, take
notice ; that (from the very nature of an ele@rical refurn-
~ing Stroke), the greatnefs of the Dg'/?ance from the Place
where the Lightuing falls cannot, in any refpe&, decreafe
the firength of the returning Strol-e, when the Degree of
the fuperinduced elaftick ele@rical Pre¢ffure 1s GIVEN :
fince, it is only the fudden removal of that Preffure,
which does produce the returning Stroke.

Now, fince, the eledtrical rerurning Stroke may, under
certain circumftances, take place (as.was faid above,
§ 312), at leaft atas great a Diflance from the Place where
the. Lightning falls, as the fing/e Thunder-Cloud which.
occafions the main . Explofion, does extend itfelf, on any
fide, from tbat.Place; and fince, /arge Thunder-Clouds
Ceateris paribus) are more powerful, than fmall ones: it

neceflarily follows, that the Diftance, at which, the
ele@rical rezurning Stroke will (in certain cafes) take phce,
. ~ may
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may be exceedingly confiderable indeed: and it follows
allo, that the flrength of the retarning Stroke will mot be
_ dny-wife decreafed, by that Diffance being thus confiderable;
provided always, that the elaftick ele&@rical Preffure (of the
Thunder-Cloud’s ele&rical Atmofphere) previonfly fuper-
-induced, be as flrong, in the cafe of the diffant, as in the
cafe of the near, main Explofforr, which occafions the
returning Stroke. ' <

§ 339. Neither is there any more weight, in the
Jecond Part of the Obje&ion ftated above (in § 337), vide-
licer : ' ' .

“ That, the Quantity of elefirical Fluid contained in
““ a Perfon’s Bady (or in any particular Part of a Building)
“1is fo finall, that the Effel?, produced by fuch a fimall
“ Quantity of Ele@ricity being diffarded, ean be but
““ inconfiderable.”’ ’ |

For, tho’ it be an undoubted Truth, that the firength -
of the returning Stroke muft (careris paribus) be always
cffe@ually sucreafed, when the condutting Surface, upon
which a given ele@rical Atmolphere is fuperinduced,
comes to be sncreafed ; as muft appear, by confidering
what was faid 4 above, and by comparing the Experi-
-ments contained in PART X, with the Experiments
that were related before: yet, it will alfo appear, by
comparing my Experiment 3gth, with my Experiment
38th; my Experiment 4oth, with my Experiment 39th;
and my Experiment g2nd, with my Expermment 4othl;;

. that,

o

o Compa:re § 212 & feq, with § 204 & feq; fec alfo § 277 & fy.
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that, the ﬁrengtb of the ele@rical returning Stroke may be
effeually increafed likewife, by other means; namely,

by increafing the eleftrical Denfity, of the electrical Atmof-
~phere fuperinduced.

§ 340. And it follows, from the very nature of the
<leftrical returning Stroke, as explained above, and from
the important- Propofitions ftated in PART II1; that, the
ﬁrengtg of the returning Stroke will (cateris _ paribus)
increafe in the fame Ratio, as the Denfity of the plus, or
as the Denfity of the minus, Ele@ricity, which is contained.

in the eleftrical Aimofphere fuperinduced. ‘
- That is to fay, that the freng/b of an ele@rical resurn-
~ing- Stroke, produced from a giver conduéting Body, of a
very fmatl fize, by the fudden removal of the elaftick
ele@rreal Preflure of the fuperinduced electrical Armofphere
of a Thunder-Cloud 5 is (cateris paribus) as much more
confiderable, than the fremgth of a returning Stroke, pro-
~duced from the fame given conduding Body, by the
fudden removal of the elaftick ele@rical Preflure of the
. Jupershduced elettrical Atmq%ﬁere of a given Prime-Con-
~duttor; as the elel¥rical Denfity, of the fuperinduced
cle@rical Atmofphere of the Thunder-Cloud ; is more
confiderable, than the eleftrical Denfity, of the fuperinduced

ele@rical Atmolphere of the given Prime-Conduor..

§ 341. If the given Body juft-mentioned were of" a:
large, or even of a moderate (inftead of a very fmall) fize;,
then, the Ratio here-flated would be i/ more increafed.
Pecaule, it is evident, that only a fmall Part of the
Surface of a /arge Body, cari be Rfrongly fuperisduced

by
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by the eleltrical Atmofphere of a Prime-Conduior :
whereas, the compafs 4 (as well as the firength) of the
ele@rical Preflure, of a Thunder-Cloud’s eleftrical Atmof~
-phere, is immenfe. ]

So that, the frength of an ele@rical returning Stroke
will, in fuch kind of cales, increafe even. in a greater Ratio,
than the ele?rical Denfizy, of the ele@rical Atmofphere
Superinduced.

§ 342, Now, we are nof to imagine, that ahy Body,
of any kind, or of any magnitude whatever, can become
ecither abfolutely and compleatly -megative, or abfolutely
and compleatly pofizive; but, only negative or pofizive, in
a_comparative Degree. - That is to fay, that a Body may
contain /e/s, or may contain more, than its zatural thare
~of Ele@ricity : but that, 70 Body can, by any means we
are acquainted with, be entirely empzied of its ele@rical
_Fluid, or be entirely f//ed with Ele&ricity.

§ 343+ Therefore, let %, Part of the natural fhare of
Ele@ricity, of any given Body 4 (for example,) denote
the Quantity of plus, or the Quantity of minus Eleéricity,
that the faid gyver Body 4 fhall be able to acquire, by
being immerged, to any given Degree, into the giver
eleCtrical Atmofphere of any given Prime-Condu&or.

- ' § 344.

% There is not the fmalleft doubt, but that the fenfible Part of the eleftrical
Atmofphere of a Thunder-Cloud pawerfully charged, does often extend feveral
Miles: whereas, the fenfible Part of the eleirical Atmofphere of an eleéirified
Prime-Conditlor, extends only fome feet. .
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§ 344. Then, if the given Body a be immerged into -
the ele@rical Atmofphere of any Thunder-Cloud, the
electrical Denfity of which elefirical Atmofphereis n Times
as great as the eleirical Denfity of the elefrical Armof-
-phere of the above-mentioned given Prime-Condu&or ;
it is evident, that the %tantity of plus, or the Quantity
of minus, Eleftricity, that the giver Body 4 would
acquire, by being thus immerged into the elefZrical
Amofphere of the Thunder-Cloud, would be expreft by
a Quantity az /eaft as great, as % part of the natural
fhare of Ele@ricity of that given Body a. I fay, at
leaft as great; becaufe, it cannot ever be /fs, but (from
Principles perfe@ly fimilar to thofe mentioned above )
it may be greater.

That is to fay, that it would be expreft by a number
at leaft n Times as great, as that, which would denote
the Quantity of p/m, or the Quantity of msnus, Ele&ri-
~city, that the given Body & would acquire by Demg
immerged into the eleftrical Atmofpbere of the given
Prime-Condu&or mentioned above {in § 343).

§ 345. Now, fince the ﬁrength of any ele&rical
returning Stroke in any given Body a, is proportional to
the Quantity of plus, or to the Quantity of minus, Eleri-
=city, that the given Body 4 would (by being 1mmerged
into any electrical Atmofphere) be able to acquire; it moft

evidently

4+ See § 341,
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-evidently follows, that any returning Stroke, which might
be produced by an Explofion taking place from the
Thunder-Cloud mentioned above (§ 344 ), muft be [az
Jeaft] n 'Times more confiderable, than thc returning Stroke
which might, under fim:lar circumftances, be produced by
an Explofion taking place from the given Prime-Conducttor
juft-mentioned. ‘

§ 346. But, fince, the clefirical Denfity of the ele&ri--
-cal Atmofphere of a Tbhunder-Cloud, is fo immenfe,
when compared. to the elefirical Denfity of the ele&rical
Atmofphere of any Prime-Conduétor, charged by means
of any ele@rical Apparatus whatfoever; and fince,
a returning Stroke, when produced by the fudden Remo-
-val of even the weak elaftick ele@rical Preffure of the
ele@rical Atmofphere. of a charged Prime-Conduttor,
may be extremely fromg, as we have feen above in
PART X: itis mathematically evident, that, when a
returning. 'Stroke comes to be- produced by the fudden
Removal of the very firong elaftick electrical Prejffure of
the ele@rical Atmofphere of a Thunder-Cloud powerfully
charged ; the firengeh of fuch a. returning Stroke muit

be moft enormous. '

§ 347. Confequently, there cannot be the fhadow-
of a doubt, that, not only Perfons and Animals may be
killed, but that particular Parts of Buildings may be
very confiderably damaged, by fuch a powerful kind -
of ele&rical’ returning Stroke; even were it to ha pen
at a waft Diflance from the Place where the Lightning -
falls.. |

And ‘
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And it will be the more eafy to underftand, how fuch
very powerful Effelts may .be produced by an eleérical
returning Siroke, if we recall. to our remembrance
what has been related, in the foregoing Pages, with
regard to the force and pungency of the returning Stroke,
and with regard to the exal? fimilarly that there
is, between the fenfation produced by the returning
Stroke, and the fen/ation produced by the (well-known,
yet) tremendous Leyden fbock. But, of thefe things, more
will be faid hereafter.

‘'Ra  PART XII
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P A R T XIL

SECTION 348

HE account I have given, in the foregoing Pages,
of the Manner, in which particular Parts of
Buildings may be damaged, and in which Per/fons and

Animals may be deftroyed, by Effe@s refulting from

ele@rical Explofions that take place even at a wvaff
Diftance, muft undoubtedly appear not a little fingular.
But, it will appear ftill more fingular, that bigh metallick
- conduéting Rods, acutely pointed, will tend to fecure
effe@ually both Perfons and Buildings, againft the various
Effeéts of any returning Stroke whatever.

§ 349. It will be proper to begin by fhewing in what
Manner, bigh and pointed conduiting Rods tend to
prevent accidents, that might refult from thofe natural
elettrical Caufes with which the World is already acquainted.
I fhall then proceed to evince the wniver/al utility and

| incomparable advantage of fuch bigh and pointed Con~

~duéors.
But, in order to do any of thefe things, it will be
neceflary, ﬁ;:/i to examine ‘the Manner, in which, Con-

~dqu&ors, of diferent Terminations, a& upon the clefFrical
Fluid
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Fluid contained in any elecrical Atmofphere /fuperin-
duced.

§ 350. Itis a vulgar Error ( which fome Perfons have
induftrioufly endeavoured to confirm), that prominens
metallick Points ATTRACT the Matter of Lightning,
" and that rounded Ends, Knobs, and Balls do not. But,
I hope I fhall be able prefently to prove, that there is
not a fhadow of foundation for this opinion relative to
LPoints.

351. We muft here diftinguith swo cafes ; namely,

1. The Attra&ion of the eleftrical Matter from a

Thunder-Cloud, to different kinds of metallick Conduétors.

And 2ndly. The Attrattion of the Body of the

charged Cloud itfelf, towards fuch Condu&ors refpec-
-tively. '

§ 352. With regard to the frf? of thefe cafes; wiz.
the Astraftion of the eleftrical Matter from the Clouds
to metallick Conducors, I think it will 7oz be difhcult
- to thew, that, neither Points, nor rounded Ends, have

(properly {peaking) any fuch kind of Attration at all.

§ 353. The apparent Asitrattion that there is,in prominent
Conduélors acutely pointed, proceeds only from the fmall
Degree of Refiffance that Condu&ors with fuch Termi-
-nations, oppofe to the Entrance or to the Exit, of the
ele@rical Fluid ; as I fhall fully explain, in the following
Pages. _ | '

§ 354. For when a Thunder-Cloud approaches towards

the Earth, its elefrical Atmofphere prefles upon all the
Bodies
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Bodies that lie within a great Diftance fromi it; and it
prefles the moft ﬁronoly upon thofe Bodies, that aré
the peareft to it: the Denfizy of the Eleéricity, of elec-
~trical Atmofi)hcres, being (as I have above moft fully

demonftrated) in the mfver_*[e Ratio of the fquare of the
Diftance. ‘ . '

§ 355. Now, if thele elevated Bodies, placed upon
the Surface of the Earth, either be, in their nature, dad
Conductors of Ele&umty ; or good Condu€ors, with
fuch Terminations as tend ftrongly to r¢fi# the Entrance .of
the ele@rical Fluid, fuch as Balls or rounded Ends: then,
the weak Preflure, of the Skirts of the Cloud’s eleétrical
Atmofphere, Wlll not be able to force any {enfible
Portion of eleé@rical Fluid, into, .or through, fuch Con-
~du&ors.

§ 356. Whereas, if any of thofe Bodies, placed upen
the Surface of the Earth, be a good Conduttor of Elec~
-trxc1ty, terminated at its upper Extremlty, 1na promment
and acute metallick Point: then, the {malleft Preflure, of
the Cloud’s ele@rical Atmofphere, will be able to caufe
fome EleCtricity to pafs through fuch a Condu&or; the
Extremity of which, does ot tend 0 refift (either by its
/hape, or by the fub/iame of which it is made,) the free
Entrance of the ele&rical Fluid.

§ 357. 1 have above 4 fully explained the reafons

why prominent metallick Points, conne@ed with a con-
-duding

+ §$42, §43 and § 44,
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-du&ing Body eletrified in minus, oppofe but 'a very
Jfeeble Refiftance to the Entrance of the ele@rical Fluid
into the condu&ing Body to which thofe Points are
properly conne@ed. I have fully explained 4 alfo the
vealons why prominent metallick Points, connected witha
conduding Body eletrified 7z plus, oppofe but a very
Seeble Refiftance to the Exit of the ele@rical Fluid from.
the conduéing Body to which they are properly conne&ed.

§ .358. Now, I have fhewn above (§ 72), that every a and \5 132

condutting Body, which is placed within th€ fenfible Part
of any ele@trical Atmofphere (whether that Atmofphere;
be charged iz plus or in minus), will neceffarily tend to
become charged, at its End (or Side) which is the »earefk
to the charged Body producing that Atmofphere, with an
Ele@ricity contrary to that of the eléé@rical Atmofphere
in. which it is immerged:

§ 359, Therefore, if an elevated Conduétor- be placed
upon the Surface of the Earth; and if it be within the
Sfenfible Part of a pofitive Thunder-Cloud’s ele@rical
Atmofphere (which it muft neceflarily be, longbefore it can
come within the friking Diflance of that Cloud); then it
is evident, that the upper Extremity of fuch a Condu&or.
will (according to the Law laid down above § 358) become.
negative

§ 360..

+ § 34, § 35 and § 36..
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§ 360. Confequently, if the upper Extremity of this
Condu&or, be armed with a promsnent acute metallick
Point ; that Point, by being fixed to a zegative Body will
(according to’ the Rule alluded-to above § 357) oppofe
but a very feeble Refiftance to the Entrance of the Ele@ncity
of the Cloud’s ele&rical Atmofphere fuperinduced.

§ 36t. In like manner, if the Cloud’s ele@rical
Atmofphere be negative ; the wupper Extremity of the
elevated Conduétor will become pofitive; and the pro-
-minent acute metallick Point, in which it is terminated,
will oppofe but a very feeble Refifiance, to the Exit of the
Eleé&ricity of theRod, and tothe Exsz of theEleéricity of the
common flock to which the Rod is properly conne&ed.

§ 362. Now, in order the more clearly to expldin
in what manner, a metallick conduéting Rod a&s upon
the elefirical Fluid that 1s contained in the ele&rical
Atmofphere which is fuperinduced upon the upper Extre-
-mity of fucha Rod; it is neceflary to premife, that a
metallick Rod is a Condultor of the ele&rical Fluid, fome-
-what in the fame manner, as an bollow Pipe is a
Condubtor of Water; tho’ differing in the following re-
~peéts, -

§ 363. When Water runs through a Tu&e,. it paffes

through its ¢cgvity, Whereas, it is the nature of the
eleltrical
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elettrical Fluid to pafs through the very 4 fubflance of a
metallick Conduétor.
In this refpe&, Eleftricity refembles Heat, which paﬂ‘e;

allo through the fubfance of Metals,

§ 364. Again, when Water runs into an ho/lsw» Pige,
it is obliged to pafs through the whole Jength of the Tube,
before any of the Fluid can run out at the remoze End.
Whereas, whenever any of the elefrical Fluid is made
to enter at one End of a metallick Rod, it will tend, at
the /ame inflant, to force an equal Quantity of E le&rlclty
out at the remote End of that Rod ; and wvice ver/a:
the Rod containing, at all Times, a certain Quantity of
ele@rical Fluid, which (by any Motion given to it, at
one End of the Rod) will be &/ put in motion, fenfibly
at the fame Time; as is moft judicioufly explained by
Dr. Franklin, in his anfwer 1+ to 7. 4. Efg. of New
York.

§ 365. In order to underftand diftin&ly, by means
of a comparifon, the manner in which the ele?rical Fluid
alts; let us fuppofe a Tube open ar both Ends, and
containing its narural Quantity of common ir. Now,
it is evident, if any 4ir be forced 7 [ or be forced ouz] at
either End of the Tube; that then, an egua/ Quantity of

S Air

4 When I here make ufe of the Word fubflance, I would be always
underflood to fpeak of the pbyﬁcal Pores of Bodies, in contradiftinction to the
mechanical Pores.

¢t See the Page 290 of Dr. Fraskiin’s Philofophical Papers.
514



( 138 )

Air will run out [or will run 7z ] at the other End;
fenfibly at the fame Time.

uft fo, will the eleffrical Fluid ran out [or run /7] at
the End of a metallick condu&ing Rod which commu-
-nicates with the common ftock ; whenever any ele&rical

Fluid be forced [or be forced out] at the ozber End of
the Rod.

§ 366. Now, the manner, in which, a metallick Rod,
properly conne@ed with the Earsh, and terminated at its -
upper Extremity in a prominent acute smetallick Point,
tends gradually and peaceably to convey to the Earth, the
Matter of Lightning from any Thunder-Clouds eleFrical
Atmofphbere in which it is immerged ; bears much ﬁmtlz-
-tude to the manner, in which, an bo/low Pipe, that is
open at its upper Extremity as well as at its Jower
End, does tend gradually and peaceably to convey to the
Earth any rain-Water that might gradually fow towards
the Onﬁce at the upper Extremity of fuch a Water
Pipe.

§ 367. And no Perfon can be confidered as having a
juft and -true idea, of the Manner in which posnzed Con-
~dullors a&, who looks upon a pointed condulting Rod in.
any other light, than as an HOLLOW PIPE that
permits the cle@rical Fluid ro enter, with facility, into its
[pomtea’] UPPER END, as falt as any fuch ele&rical
Fluid is able oradually to flow towards it.

This a&ion may be negarive, as well as pofizive.

§ 368. Itis moft evident, that it is for the zwo fol-
-lowing fimple reafons, that a wide hollow# ater- Pipe isable
gradually
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gradually and peaceably to difcharge any rain-Water,
that might fow towards its upper Extremity.
1f7. Becaufe, the Fluid is able #z0 ertcr, into the
. Orifice at the upper End of the Pipe, with facility. .
And 2ndly. Becaufe, the Fluid (after having entered)
is able 70 run our at the lower End of the hollow Pipe,
a5 faft as it did run in at its upper Extremity.

§ 369. Now, for thefe two very fame fimple reafons,
it is, that an high and pointed metallick condutting Rod,
properly conneted with the Earth, is able gradually and
peaceably (which is commonly called, in ele@rical phrafe-
-ology, filently) to difcharge any eleftrical Fluid, that
might be conveyed to its #pper Extremity, by the fuper-
-induced eleClrical Atmofphere, of a Thunder-Cloud, or o
any other charged Body whatever, '

1ff. Becaufe, the ele@rical Fluid, for reafons fully
explained + above, is able 70 enter, with facility, into
the #pper End of the Rod, which, by being very promi-
-nent and pointed, can oppole but a very feeble Refifiance to
the Entrance of the Ele@ricity, of the electrical Atmofphere
fuperinduced. , |

And 27dly. Becaufe, the ele@rical Fluid (after having
entered) is able 20 run out at the Jower End of the metal-
-lick condu&ing Rod, as faf as it did run in at its upper

‘ S 2 . Extremity :

T

+ §42, § 43 and §44; alfwg& 358, § 359 and § 360.

N. B, If the Cloud’s elefirical Atmofphere be fuppofed to be megative
(inftead of pofitive) ; then, a fimilar proof will be made out, by making ufe
gf ggxat was faid, in § 34 § 35 and § 36; alfoin § 357, § 358 and

308, : .
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Extremity : the /ower End of the metallick Rod, being

(as was juft fuppofed) properly conneéfed with the common
ftock. |

§ 370. Now, if it would (as every Man of common
fenfe will allow) be abfurd to fay, that the bollow Water
Pipe, open at its upper End, attraéis, folicits or invites the
Rain, from the Clouds; becaufe, this bollow Pipe is able
to carry off freely as much of the Rain-Water, as might
flow fucceffively towards its wpper Extremity : no lefs

~ abfurd would it be to fay, that a mezallick conduéting Rod

placed upon the Surface of Earth, and terminated at its
upper End in a prominent’ acute metallick Point, does

invite, folicit or attralt the eleftrical Fire, or Matter of

ngbz‘mmr from the Clouds ; becaufe, this poimted Con-
~dullor is (in like minner) able 7o carry off freely as much
of the eleftrical Fluid, from the Cloud’s ele@rical At-
-mofphere fupermduced as might flow fuceffively towards
its u/)per Extremity.

§ 371- I well know, that Dr. Franklin and feveral
other learned Ele@ricians have made ufe of the Ex pre/fion,
of a Point ATTRACTING the elettrical Fluid ; in order,
to exprefs by a fngle Word, a known Efe? ; but without
afferting, that the Silent Difcharge through a Poinz was
caufed by any particular Pirtue of Astrattion.

ut fo, Dr. Majkelyne or Mr. de la Lande might very
well fay, that the SUN RISES: but, no Man eould be
fenfelefs enough to lmagme that. thofe great Aftronomers:
were really of opmlon, that the Sur does actually rife,
when
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when the diurnal Revolution of the Earth makes. it appear
to do fo.

372. I do 7oz however abfolutely obje& to any Perfon’s
ufing, for fhortnefs fake, the Expreflion of a Point
ATTRACTING the elettrical Flwid : tho’ I fhould
~myfelf rather with to make ufe always of -fome Jefs ambi-
~-guous Expreflion. Therefore, what I have here faid, relative
to there being #o real Aitrattion in metallick Pomt:, muft
be underftood to refer to the fyftems only of thofe Men,
who moft inconfiderately aflert,, that prominent, (barp
mietallick Points, placed upon the Surface of the Earth,
‘do,- in reality and in fa&, snvite, folicit and attrall tbe
Matter of Lightning from the Clouds; and who, in
confequence of this falfe and moft abfurd Hypothefis,
very unphilofophically and ignorantly conclude, that
elevated Condultors, with acute metallick Points, are
dangerom to the Buildings upon which they are erected.

§ 373. Now, in order clearly to_explain the great
and effential difference that there 1s, between a metallick

condu&ing Rod terminated at its upper Extremity in a .

Ball or rozmded ‘End, and a Condu&or terminated at its
upper Extremity in a promisnent acute Point (fuppofing
bath Condu&ors to be properly. connefled with the
. common Jlock); it is neceflary to confider what confe-
-quences muft ifollow, from the Principles that have been

" Jaid down: in the foregomg Pages.

§ 374. We have feen above (§ 358 and § 359), ifa
‘Thunder-Cloud be:pofitive; that, the upper Extremity of
A | any
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any condu&ing Rod, which is within the fenfible Part
of the Thunder-Cloud’s elefrical Atmofphere, will be

mgative. )

§ 375. We have alfo feen above 4, if a nepative
Body (fuch as a condu&ing Rod, properly conne&ed with
the Earth, and immerged in the ele@rical Atmofphere
of a pofitive Thunder-Cloud) be terminated in a Ba// or
rounded End ; that, a great Degree of Refiffance will be
oppofed to the Entrance of the ele@rical Fluid. -

§ 376. Confequently, a metallick condu&ing Rod
terminated, at its upper Extremity, in a Ba// or rounded
End, will not be able (exceptin a very fmall Degree,) to
difcharge peaceably, gradually and filently into the Earth,
any of the ele@rical Fluid contained in the eleffrical
Aimofphere fuperinduced. :

§ 377. Therefore, if the elettrical Fluid contained in
the ele@rical Atmofphere of an approaching Thunder
Cloud, be prevented, by the Ba/l or rounded End, from
difcharging itfelf gradually and filently into the Earth,
through the condu&ing Rod fo terminated ; it is evident,
that, that elef?rical Fluid will be forced to accumulate.
That is to fay, that it will (as the Cloud approaches)

increafe

4+ § 39, § 40 and § 41; alfo § 45 and § 46.

44 If the Clouds eklrical Atmofphere be fuppofed to be nagative (inftead
of pofitive) ; then, a fimilar proof will be made out, by making ufe of what

was faid, ip § @#%y in the beginning of § 36f, in § 31, § 32 and § 333
alfo in 53,‘71 and §‘§8. B r ’
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increafé in denfity, in the ele@rical Atmbfpbera which
Is fuperinduced upon the rounded End of the Conduc-

~tor.

§ 378. Now, it is evident, that the greater the Ball
or rounded End is, by which the condu&ing Rod is
terminated at its upper Extremity; the greater will the
Refifiance be, which is oppofed, at the upper Extremity
of the Condu&or, to the Entrance of the fuperinduced
ele@rical Fluid.

§ 379. The greater the Refiftance is, which is oppofed,
at the upper Extremity of the condu&ing Rod, to the
Entrance of the fuperinduced ele@rical Fluid; the
{maller will the Quantity of that Fluid be, that can
gradually and -filently difcharge itfelf, into the Earth,
through the Rod, from the Thunder-Cloud’s e/efrical

Armofphere fuperinduced.

§ 380. The fmaller the Quantity of elefirical Fluid is,
that can be filently and gradually difcharged, from the
Sfuperinduced ele@rical Atmofphere, in a given Time3;
the greater will the Denfity of the elefirical Fluid be,
that does remain behind in the faid ele&rical Atmofphere
which is fiuperinduced upon the upper End of the metallick

condu&ing Rod.

§ 381. And the greater the Défgﬁtj of the EleGiricity
is, which is contained in the Thunder-Cloud’s e/e&rical
Armofphere fuperinduced; the greater will the danger be,

of that ele@rical Atmofphere fuperinduced becoming, to
any
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‘any given Diftance, a fudden Condullor of the ele@rical
Charge of the Cloud itfelf; according to the Principles
laid down above (§ 28 and § 29). o '
Confequently, the greater alfo will the Diffance be, at
which, fuch an Effe& will be able to take place. .

§ 382. The real and true Effe&, therefore, of a
Ball or rounded End, placed at the upper Extremity of
a metallick conduéting Rod, is, to prevent (for reafons
already fully explained) the eleftrical Fluid, contained -
in the eleftrical Atmofpbere which is fuperinduced wupon
that upper End of the Condutior, from difcharging idelf
gradually, peaceably and in filence, through the Rod, into
the Earth. R -

_Thatis to fay, that the Effe&, of the Ba// or rounded
End placed at the upper Extremity of the metallick
- Condu@or, 1s, to prevent the eleftrical Atmofphere fuper-
~induced from difcharging its eleffrical Fire, or Matter of
Lightning, into the Earth, UNTIL that fuperinduced
electrical Fire becomes, by the approach of the Thunder
Cloud, confiderably more denfe, confiderably more pow~ -
-erful and more dangerous, and capable of producing (in
the manner ftated above, in § 29) a violent main Explo-

~fron.

Y § 383. So that, a Ball, or any round kind of Body,
will, by being placed upon the wupper Extremity of a
metallick condu&ing Rod, neceflarily tend, in a wery
confiderable Degree, to prevent the principal good Eﬂ'e&:;_

o
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of that Condu&or of Ele&ricity ; and will, confequently,
tend alfo, in a very confiderable Degree, to dg/irqy that ad-
-mirable fecurity, which, as I fhall fully demonftrate here-
* -after, would conﬂantly be effeGtually derived from that
condulting Rod, if (at the Time that its Jower End
was properly conneéled with the Earth) its upper Extre-
-mity were to be terminated in a very pramment and

acute metallick Poinz,-

‘T  PART XIL
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SECTION 384

J JAVING fully explined, in the foregoing (%)
1 1 Pages, HOW metallick conduéting Rods, with
different terminations, a& upon the eleftrical Fluid, that is
contained in the eleftrical Atmofpbere which is fuperin-
~duced upon the upper Extremity of fuch Rods re/pectively:
and having likewife explained (++) what zhe REASON is,
for which, condutting Rods, with fuch refpective termina-
-tions, do a& in the particular #ays above-fpecified : I
thall now proceed to explain wbas zb¢e MANNER 75, in
which, - bigh metallick condnfiing Rods, avutely pointed,
and properly ereted, will tend to /ecure both Perfons and
Buildings, againft All accidents whatever that could refult
from Lightning; and alfo to thew, WHY Conduttors,
terminated in Ba/ls or rounded Ends, do not tend to give,
by any means, the fame admirable Degree of /fecurity,
againft any of the varsous fatal Effeéts which may refult
from natural Ele&ricity.

§ 38s.

" (4) InPART XI1
{#+) From § 30 to § 49; and alfo in PART XII.
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" § 385. There are zhree ways, in which Damage may
~¥e done by Lightning ; namely,,

Firft, by the Matter of Lightning (inwwits defcent
fiom aThunder-Cloud to the Earth), pafling immediately
through a Body, or immediately over its Surface.

This is called the main Stroke ; and it. may be megative,.
as well as pof itive.

The main Stroke may, either be direé?, that is,. it may
proceed smmediately from the  main Cloud itfelf; or 1t
may be sranfmitted, that is to fay, it may be conveyed’
to the Earth, through one, or more intermediate, or-

Jfecondary Clouds ; ;. as.will. be fully explained hereafter.

§ 386. Secondly,. Dammage may be done by Light-
-ning ; by fome Part,. of the ele@rical Fire, which paffes.
through a Condu&or; fuddenly entering: into a Body.
(placed. m. the megy of. fuch ele@rical Circuit), and.
inflantly paffing out again; as' is admirably explained by.
Drx.. Prigfiley, in that moft excellent Paper which is pub--
-lifhed in. the Sixtierh Polume (4) of the Philofophical’
Tranfaétions, where he. fays;. that,. ¢ this Effe& is fimilar.
‘¢ to a partial Circust, in Whlch, Part of the ele&ric Matter,
‘¢ that forms. the Cbarge i. an Explofion;. goes oze way,,
¢ whilt the reft of the Charge goes another :. the only.

"« differenceis, thatthis detached Part of the Charge leaves.
«“ the common Track, and returns to. it again in the
““ very fame Place.”

T 2 This:

(1+) See Page 192 & fogn
567.
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" Thisis called the Jateral Explofion ; and it muft, in its
very nature, be always both pofitive and negative, fenfibly®
at the fame inftant. But, any wneleftrified condu&ting
Body, that receives a /areral Explofion, may (if infulated)
remain, after fuch Explofon, either ele&rified in plus,
cle@rified in minus, or not eleftrified at all; according to

. the pofition of the infulated Body, and according to the
particular circqmﬁances attending the /azeral Explofion.

§ 387. And Thirdly, Damage may be done by
Lightning ; by the fudden violent Return, of that Part of
the natural fhare of Ele@ricity [of any condu&ing Body,
orof any combination of conduéting Bodies], which had been
gradually expelled (from fuch Body or-Bodies refpe&ively),
by the fuperinduced elaftick ele@rical Preffure of .a’
Thunder-Cloud’s ele@rical Atmofphere.

" This 1 call the returning Stroke; and it may be nega-
~ -tive, as well as pofitive.

'§ 388. The Manner, in which I conceive, that a
metallick condufting. Rod, properly: conne@ed with the
Earth, and terminated at its upper Extremity in a .
prominent and acute metallick Point, tends to- fecure rhat
Part of the Edifice, upon which it is ere@ed, againft
any dirett main Stroke of Explofion ; is as follows.

'§ 389. We have feen above (§ 369), that an .bigh
and pointed metallick condilting Rod, properly connelted
with the Earth, will be able gradually, peaceably, and
Sfilently to difcharge any Elefricity, that might be
conveyed to its. upper Extremity, by the fuperinduced
elettrical Atmofphere of a Thunder-Cloud.

That
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That, is to fay, that an bigh and pointed Condusior
will ﬁlent_ly difcharge into the Earth, the Eleftricity; of
that Part of the charged Atmofphere, into which, its
“upper Extremity is particularly immerged ; ‘and muﬁ of
courfe, leave that Part of the ele@rical Atmofphcre,
deprived of E/e&'rzcz{y

§ 390. We have alfo feen above (in § 28 and § 29),
that, it is the Elefricity, contained in an ele&rical
Atmof phere, which caufes that eleftrical Atmofpbere to
become a_fudden Condultor of the elettrical Charge, to a
given Diftance- from the charged Body producing that -
ele@rical _Atmofphere.

That is to fay, in other words, that the ﬂrdmg D/~
-tance of any Thunder-Cloud, is always produced by the
Eleétricity, which 1s contained in the elettrical Atmq/pbere
of that Thunder-Cloud.

§ 391. Now, ~ ' .

1. Since, the Exifience of an Efet?, which could
never be produced but by the imsmediate Operation of a
given Caufe, muft always; of neceffity, be prevented from:
taking place, by the Removal of fuch given Caufe:

2dly. Since, the firiking Difiance of any Thunder-Cloud,,
is (as was faid above § 390) always produced, by the
Electricity, which is contained in z‘be eleCirical Atmofpbere
of that Thunder-Cloud : -

And 3rdly. Since, an elevated and acutely pointed
Conduttor, properly ere@ted, does (as I have fhewn above,
§ '389) difcharge, into the Earth, the Eletricity, of
that Part of an eleé&rical Atmofpherc, into which, it is
particularly immerged : L

&
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It evidently follows, that, an: elevated and acutely:
pointed condutting Rod cannot ever (under fuch circum-
-ftances) be within the STRIKING DISTANCE of the -
Thunder-Cloud, which produces the  électrical Armof~
-pbere, that is thus fuperinduced upon.the upper Extre-
~1n1ty of fuch an bigh and pointed Conductor.

§ 392. But it is: evident, that #bis would 7oz  be the-
cafe, if the upper Extremity of the condu@ing Rod,
were to be terminated (nof in a pirominent acute Point,
but;) in a Ba/l or rounded End; particularly, if the Degree:
of Prominency, of the upper Extremity of the Conduc--
-tor, were to be but fmall..

§ 393. For, we: have feen above (§ 376), that a Ball’
or rounded End does not tend (except in a very. fmall
Degree) to- difcharge peaceably, gradually and Silently,
into the Earth, any of the Elefiricity cantained in the.
eleCtrical Atmq/'pbere Juperinduced..

§ 394- Confequently, it muﬂ: plainly appear, from:
the important Principles laid down above (in § 390), that,.
a Ball or rounded End placed at the upper Extremity of
a metallick Condu&or, will #oz. be able to decreafe, in:
any fenfible Degree, the firiking Diftance of a Thunder
Cloud: fince,. every firiking Diflance (that. can exift,
between any charged Body producing an ele@rical At
-mofphere, and any condu&ing Body therein immerged):

" can. be prod uced, only by the conducting Power, of
the
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the eleCirical Fluid itfelf contained in the elefrical
. Atmofpbere that is fuperinduced upon the Condu&or.

§ 395. That is to fay, in other words, that a Ba// or
rounded End will not tend [in the admirable manner
that a prominens acute metallick Point does] to fecure zhat
Part of a Building upon which it is ereGted, againft any

dirett main Stroke of Explofion from a Thunder-Cloud. .

PART XIV.
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P A R T XIV.

SECTION 396

Apprehend, that the Manner, in which an elevated

and acutely pointed conduéting Rod (properly erected)
tends to fecure a Building, againft any direé? main Stroke
of Explofion, is, in general, That which I have already fo
fully ftated in SECTION 391 : but, an bigh and pointed
LCondu&or will tend to produce, that moft falutary Effe&,
alfo in the following [not' very unfimilar] manner;

" namely,

. By difcharging the Ele@ricity, not only of that
Part, qf a Thunder-Cloud’s eleftrical Atmofphere, into
which, it is particularly immerged ; but likewife the Elec-
~tricity of orher Parts fucceflively, of fuch ele&ncal At-
~-mofphere.

§ 397. We have feen above (§ 389), that an bigh and
pointed metallick Conducor will; by the operation of a
. filent D_z/clmrge, leave that Part of the ele&rical Atmo-
~fphere, into which, it is particularly immerged, deprived
q Eleftricity.

The confequence of which muft be, that the Eleéricity -
of the other Parts of this elaftick ele&rlcal Aimofphere,
will fucceffroely flow towards that Part of this- Atmo-
~fphere: in order, to fupply the place of the Ele&rlmlt]y,

that
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that had been fo difsharged. Which Flux of Elestricity
~ will, of neceflity, caufe the Elefirichty of the ele@rical
Atmofphere, ro become gradually more rarefied throughour.

§ 398. Now, in order to illuftrate the Manner, in
‘which, the ele@rical Fluid is here decreafed in denfity ;
‘let us_fuppofe (for example) that, a Part of the cmde(rizfed
Ait in a condenfing Receiver, were to be permitted to

- run out, through any hole, made in the fide of the Re-
' ~ceiver,

The confequence of this would be, that the Remainder
of the condenfed Air, would flow to fupply the place of
that Air, which had thus been fuffered to c{;part: where-
-by the Air, in the Receiver, would become gradually
more rarefied throughout. | | ’

§ 399. But, the two following Differences between
the refpe@ive tendencies of thefe two Fluids (viz. Air
and Eleftricsity), to an atmofpherical Equilibrium, defervey

particular notice ; namely, b

1ft. That, the condenfed Air in a [confined] Receiver
tends to be throughout, {enfibly of the fame Denfity.

- Whereas, the elef?rical Fluid, contained in an ele@rical
Atmofphere, tends always to be, with refpe@ to Denfity,
‘in the inverfe Ratio of the fquaret of the Diflance from
' U ' the

+ This is fuppofing (what is, in reality, the cafe, in an eleftrical Atmo. ~
~fphere of a fmall extent), that, the Denfity of the Air, inthe ele€rical Atmo-
= fphere, is fenfibly of the fame Denfity, throughout. For, I am well aware
of the variations that muft neceflarily arife, in the general Law above-men-
-tioned, from ke Air [conftituting the eleflrical Atmofphere] decreafing in
Denfity, in the wpper Parts of the ele@trical Atmofphere; in the Cafe, when
fuch detlrical Atmofphere is of a vaff extent,
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the chazged Body which produces {uch eleérical Atmo-
~fphere ; as T have moft fully demonftrated above.

§ 400.  And 2#dly, that, when any of the A7, in a
condenfing Recelver, is fufered to run out, on any fide
the Remainder of the Air, in the Recelver, will fow
almoft inflantly, to fupply its place. :

. Whereas, when any elec?rical Fluid, from any Part of
an ele@rical Atmofphere, s’ difcharged into the Earth;;
the Remainder of the eleftrical Fluid, therein contamed
will flow, only gradually, to fupply its Place. Beoaufe,,
an elef¥rical Aimofpbere muft, m its nature, always be; to

~a given Degree, a mn-condué?or of Ele@ricity. For, if
it were ot (even, when there is much Moilture in the

“Air); it is evident, that'the charged Body, producing
fuch ele@rical Atmofphere, could 7oz, for a moment, re-
-tain i8s Charge. Or, to {peak mare properly, aa kind of
Body, immerged in an Atmofphere, that was nw, in a

- given Degree, a non-conducior of Ele&ricity ; t:oa/d receive
any Charge at all. :

§ 401, Now, if the Denﬁty of the Eleé?rmty of any
ele@tricak Atmofpherc be decregfed, in the manner men-
-tioned above (§ 397); it is evident, from what has been:
'laid down in the foregoing + Pages, that, the ffriking Dif~
-tance, of the charged Body producing that cleé@trical At~

-mofphere, muft alfo become /ef5 confiderable.

§ 402. That

b See § ago
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§ 4@2. ‘That is to fay, that (in the cafe before us), the
action of filent Difcharge, through a prominent, acute
metallick Point, propetly conne@ed with the Common
Stock, will decreafe the [firsking Diflance, of the Thun-
~der-Cloud, which produces the cle&ncal Atmofphere

Superinduced.

§ 403. In- order fully to explin the prodngxous Dif~
feremce that thare is, in. this /aff-mentioned. refpe, be-
~-tween the rcfpe&xve A&ions of Balls, and of acute pro-
~minent Points [propetly connefted with the Common
Stacky] ;. let us {uppofe a.Thunder-Cloud A, to move
over the Surface EHK of the Earth, along any Line" (for Fig.17.
example) ALND. ]

Let us fuppofe, that there be, upon any Building B,
a. metallick conduting Rod. C. [properly. conneted with -
the Comm.omStock, and] terminated - at its upper Extre-
-mity, -in a Ball or rounded End.

And let us fuppofe, that the.Dsffance, to which, the -
eleiical Fluid, of. the. cle@rical. Atmofphese of the
Thunder-Cloud A, will be able fuddenly to condué? the
given Charge of Eleé't’rxc:gy of that Cloud, be equal to the
. given Line AG. That is to fay, let the given Line AG

reprefent-the firiking Diflance:of the cleérified Cloud A,
upon the given roumded. Termination of. the above-men~

~tioned Conduétor C.

" §:494, Then, it is evxdent, from what was faid abovet,
that the Ba/l or rounded End of the Condu&or C, will
' U 2 not

+ § 393
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mor tend [during the Time that the Thunder-Cloud
moves along the Line ALND] to decreafe, in any very
fenfible Degree, the Denfity of the Eleéricity, of the:
cle@rical Atmofphere fuperinduced. ‘

§ 405. Now, fince, it is upon the Denfity of the Elec~
~tricity contained in any ele@rical Atmofphere, that the:
Sriking Diflance, of the charged Body which produces:
that elefirical Atmofphere, does depend; as we have
feen + above : it evidently follows, that, in the cafe be=-
-fore us, the Ba/l or rounded End will not tend to desreafe,.
in any very fenfible Degree, the friking Diftance of the:
charged Cloud. . "

 That is to fay, in. other words, that, the different:
Sriking Diftances, AG, LM, NO, DF, &e. of the Cloud:
A, taken at different Inftants of Time, during the Paffage:
of that Cloud, will be nearly egual/‘to each otlier:

§ 406. Therefore the Line GMOF, &c. which repre--
-fents the Limst of the firiking Diftance of the Thunder-
Cloud, will be nearly parallel to the Line ALND, de--
-fcribed by the Cloud: itfelf.

§ 407. Confequently, fhouM this Cloud, imr its defcent:
towards the Earth, pafs within the giver Diflance AG,,
(or LM, or NO, or DF, &c.) of the Building B then,,
either the. metal Ba// at the upper End of the Condu&or:
C, or the Building B itfelf upon which it is-ere@ed; -will

' | neceflarily-

+ §28,78 29 and § 390,
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neceflarily ‘be fruck by the Lightning from the Clowd s
as foon as that charged Cloud approaches near the Zenith:
of that Building. Becaufe; that Building will be wizhin
the Line GMOF, &c. which reprefents the Limit of the
- friking Diftance of that Cloud.

\

g 4_08. " Now, in order, to make the Dmfermce
between the refpecive actions of Posnts and Balls, in. the

cafe. before us; the better underftood’; let us fuppofe a
Thunder-Cloud: @ [egual and /i mzlar to the Thunder
Cloud A mentioned above, in § 4033 and egually-charged Fig. 184
with the. fame kind of Ele&ncny], to move with the
Jfame Velacity as the above-mentioned Cloud A,. along,

any Line a/nd, over the Surface e¢h% of the
Earth; and at the ﬁ:me Diftance from.it, as in the former.

cafe..

. §409. Let us fuppofe allo, that a Building,5 [ /imi--
-larly fituated to the Building B above mentioned,] be
fecured, by a very elevated and acutely pointed- Con-
—du&or ¢, properly conneéted with the Common-Stock..

§ 410. Itis evident, from our Hypothefis mentioned’
above, in § 408 ; that the Line ¢ g (in Figure 18) which is:
equal to the Line AG (in Figure 17;) will reprefent what
the friking Diftance of the Cloud, is; before the Denjity.
of the E/eé'r’rzcz{y, of the Cloud’s ele@rical Atmofphere,,
comes to be anywife affe@ed, by the acion of the pointed
Condu&or c, that 1s thus ere@ed upon the Building 4.

§ 4110
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§ 411, » Now, if ca, be the Diftance from the Cloud,
at Wthh, ‘the prominent acute Point c, will be ahlg tg
begm, Silently tq carry- .off, any fenﬁblc Part of. the. Bles~
-trycity, of the Cloud’s. ele&ncal Atmofphere ; then, it is
evident, that the Charge of Elefiricity, in the Cloud’s
eleétrical Atmofphere, will be continually decreafing,
during the Time, that the Cloud, by moving along its
Path ad, approaches gradually nearer to the prommmt

acute Pomt, of the metallick Condué&or c. .

§ 412. It is moreover evident, that the searer the
ele@rified Cloud 2, comes to. the Condu&or c; the
ftronger will be, the filens Difcharge, through the Point,
from that Cloud’s elefrical Atmofphere : fince, the fuper-
~induced elaftick ele@rical prefluse of an ele@rical Atmof-
-phere, is (as I have fully demonftrated above,) in the
mfve(/é Ratio of the fquare of the Diftance.

' § 413. And the ﬁronger, tl;c f Jent. Difcharge, through
the Point, is; the more the eleffrical Charge, in the
Cloud’s ele@rical Atmofphere, w1ll (thereby) be dzmm_/bed

ina given Time,

§ 414~ ‘Therefore, the Line, that will be defcribed
by the Limit of ihe, firiking Diftance of the Cloud, will
not be, as in the former cale, ‘parallel (or nearly parallel)
to the Parh of the Cloud; but will be, a fingular kind
- of Curve [asgprsqt, in the Fxgure] contmually ap-
. ~proaching the Path & cl of the Cloud,

§ 415.
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§ 415, The flent Difcharge, through the metal Point
& being, at the beginning, neeceflarily weat ; the original
Sfiriking Diftance ag, of the Cloud, will be, at firfh,
but very little diminufhed. '

The fir} Part, of the Curve, therefore, [fuch as the
Portion gp, for example] will nearly coincide with the
Line g m, which is parallel to zd. -

§ 416, 'The nearer the Cloud approaches, to thé
prominent Point, of the Conduc¢tor; the more, the filens
Difcharge, from the Cloud’s ele@rical Atmg/phere, will
increafe. - - _ . B o

~Therefore, the Curve, [as from p; to 7] will diverge
gradually, ftill more, from the Line go, which is parallek
te the Pazh of the Cloud. '

§ 417. The Cloud, being arrived ftill nearer, to the

Zenith of the Condu&or; the flent Difcharge, from the
Cloud’s eleftrical Atmofphere, will be powerfully in-
~creafed. o .
. Confequently,” the Curve, which is defcribed, by zbe
Limit of the firiking Diftance, of this ele@rified Cloud,,
wilt [as from 7, to s, in the Figure] fly quite off from.
the pointed Condutor ¢, and from the Building 4, upon:
which 1t is erected, ' -

- § 418 That is to fay, that, by the pointed Coadu&or’s.
action of filent Difcharge ; the Buildmg, upon which fuch:
Conduor isproperly ereted; will be fecured againft any
dixelt main ﬂ%ﬁe oy Explofierz from the Thunder Cloud,

. R ' - 419
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§ 419. The filent Difcharge, from the eleftrical
Atmofphere of the Cloud 4, will continue, even after this
Cloud, has paffed- the Zenizh of the Condu&or ¢: tho'
the ftrength, of the filent Difcharge, will, as the Cloud
-moves off, gradually decreafe. .

The remaining Part 5 ¢ 7, of the Curve, will therefore,
become concave, towards the Earth; as the other Portion
gprs, of this Curve, became convex.

§ 420. But, the eleffrical Charge, of the ele@rical
Atmofphere of the Cloud &, having, during the Time
of the Cloud’s Paffage over the poinzed Conduttor c, been
diminifbed ; it is evident, that the jilent Difcharge, through
the prominent Point, will ceafe, as foon as the Cloud
gets to a certain Diftance [fuch, for example, as ¢4, in
in the Figure,] from the Condu&or r; which Diftance
will be Je/s confiderable, than the Diftance ¢4, at which,
this pointed Condu&or, began (upon the approach of thé
- Cloud) to carry off, in a flent manner, the Eleftricity,

contained in the Cloud’s ele@trical Atmofphere fuper-
~thduced.

\

§.421. To be able to determine, with precifion,
what the above-mentioned Curve gpr sg#, in any cafe,
would be ; it would be neceffary, to have GIVEN, the
Charge of EleSiricity, in the Thunder-Cloud’s ele@rical
Atmofphere; the Degree of prominency, the Degree of
tapering, and the Degree of acarenefs, of the pointed
Condu&or; the Degree of perfe&ion of the conduliting
Power of the Rod, &c. which forms the communication,
between the metal Point and the Waters of the Eart};l;

. 8
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the relative E/evation of the Cloud; the Diflance of ' the
Cloud. from the Condu&or,. at the beginning of the fen-
-fible flent Difcharge; the Diflance of the Cloud, when
. it is the neareft to the Zenith of the Conduor; the
¢ matural elefricdl Denfity of the Cloud’s ele@rical At-
{fphere, at fome gsven Diftance from the Cloud ; the
elattick . eleétrical Preffure, fuperinduced, at fome given
Inftant, upon the Point; the onginal firiking Diftance
of the Cloud;. the Degree of Heat, and the Degree of
Moifture, of the Atmofphere ; the Dﬂ{/i{y of the Air
that conftitutes the ele@rical Atmofphere Superinduced ;
the Felocity of the Cloud ; the Declination of its Path,
with refpe& to the Conduétor grven in pofition; and, the
Inclination of its Path, during its Paflage over the Building.

§ 422. From thefe Data, either the Eguation, or the
trarnfcendental Nature, of the above-mentioned Curve,
defcribed by the Limit of the firiking Diflance of the
Cloud, might, in any cafe [by making ufe of the above
mentioned moft important Theorem, of the Denfity of
electrical Atmofpkeres, being, in the inverfe Ratio of the
fquare of the Diffance], be, if required, properly

computed

§ 423. But, whatever be the Nature of this Curce;
that is to fay, whatever be the exa& Law, according to
which, an ele&rical filent Difcharge, from a given Thunder
Cloud’s eleérical Atmofphere, tends to decreafe the
. ftriking Diflancé of that Cloud : wo Things muft, from
what I have faid above, + appear perfe&ly ev1dent

namely,
' - X 1/7. That,

4+ In PART XIII, and PART XIV; alfo, in PART XII

& =
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 §/ That an bigh and acutely poimted Conduior,
properly erefted, muft neceffarily tend to fecure, that Part
of the Bulldmg to which it is affixed, againft any dires?
muin Stroke of Explofion whatfoeva' from a Thunder
Cloud.

And 2#dly. That, this moft.admirable Efe& is pro- -
~duced, [#z by the pointed Condulor falsciting, inviting,
or astrathing the Matter of Lightning from the Clouds ;
but,] merely, by the prommenr acute metallick Point,
of the Condu&or, dzﬁbargmg graduall ) peaceadly, and
JSilently, through the cond'u&mg Rod, into the Earth,
the Eletiricity, that is contained in, or thar fows to,
THAT PART of the elecirical zﬂmﬁbm, 1into which,
shat acure Point <5 PARTICULARLY smmerged. |

PART XV,
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P A R T XV

SECTION 424.

N the courfe of what I have above endeavoured to
cftablith, with regard to the effewsial Difference that
there is, between the refpe&tive a&ions of metal Balls ox
rounded Ends, and of prominemt acute metallick Points ;
I have faid, ¥ that it was neceffary, to diftinguith s

cafes; namely,

1ff. The Attralion of the elefrical Matter from a
Thunder-Cloud, to different kinds of metallick Con-
~du&tors. ‘

And 2ndly. the Attration of the Body of the charged
Closid itfelf, towards fuch Conduftors refpeétively.

Having {poketto the frf of thefe Points; I will now
fay a few Words upon the fecond. |

§ 425. It is a Propofition, univerfally true in Elec-
~tricity, that, Bodies, charged with different kinds of
Ele&uicity, tend to artraif +4-each other, whenever their
oppofively detlrified Aemofpheres interfere.

X 2 § 426.

+ § 35t 4 fee § 22 and § 23.



( 164.)

426. Now, I have'fhewn above, 4 that all con-
-ducting Bodies, immerged in the elelirical Atmofphere
of any charged Body, will, at their End, [or Side,] that is
the neareft to the charged Body, become charged with
an Ele&ricity, contrary to that of the charged Body
producing that eleérical Atmofphcrc

§ 427. Therefore, whenever any Thunder-Cloud [char-
-ged either 7z plus or in minus] pafles over the Surface of
the Earth; all condulting Bodies, which rife above the
Surface of the Earth, and which have »os the property of
carrying off #n filence the ele@rical Fluid contained in the
eleérical Atmofphere fuperinduced; muft, of neceflity,
become charged with the comtrary Ele&nmty to that of
the Cloud; if they be within the fenﬁbfe Part of the
Cloud’s elerical Atmofphere '

-§ 428. That is to fay, that all mezallick Conduors,
for example, terminated in Balls or rounded Ends, muft,
(from what has been faid above, § 358, § 376, and § 427;)
neceflarily become nzgative, if the Cloud be pofizive 5 or
pofitive, if the Cloud be megatively ele@rified.

§ 429. Confequently, the Cloud will ‘tend to attra&
themy and they will tend to attra& the Clowd.

But, they bemg immovable, and the Cloud bemg fuf-
-ceptible of 7iotion ; the Cloud will tend to move towards
fuch Balis or rozmded Ends ; and it will [when arrived

fufficiently -

"~ 4 See § 720
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{ufficiently. near, ] fuddenly difcharge,. upon fuch blzmteel
Cpndu&qrs, its Ele&ncxty, wttb an E.xplof lon.
aly ol

§ 430. "Thofe excellent Experlments Wlth thﬁ fuf emled |
Prime-Conduttor, and with the infylated Pair of Scales
(invented by Dr.,+ Franklin)s and. the Experiment with
the: e[ef}r{ﬁed gilt ++ Bladder (inyented.by that-ingenious
Ele@rician the late Mr. Henly, F. R. 8.) prove the Truth
of thls ProPOﬁtlon moﬁ fully
: § 43 I.; Wbc:cas, were the cqndu&mg Rdds mentioned
above, (§ 428), to,be. termihated. {nt in-Bally,: ot reunded
Ends; bus,) in" prominent. acwte metallick Points ; the
Cloud would not be attraéted by fuch pointed Condudors;
as the fecond Parts of the above-mennoned Experiments,
with the /u/peanded Prime-Covnduidorn, with® the:ssfilated
Pazr of Scales, and with: the blellysfied pilt:Bladdsr, clcarly‘

demonttrate.

.§ 432. The .agafoh why a ThunderGloud s oz
attraéled, by -ant igh “and qcm‘el pointed metalhck Con-
-duéor. [properl ere&;:d] is ev1dent

We have {een abave (in § 389), that, a prominent acute
metallick Poinr [properly comnefted with the Common
'Stock,] will f/ent/ d ﬁbarge mte the Earth, tbe Elet-

I ¢’ SRR PP PR TR SV u-f;zmj/,
A .‘.-:.'* R
A)

+ See Dr Franklms Phxlofophxcal Papcrs, P\gcs 62, 63 and 64.

514
: + f See Mr. T hrms Cawl o's compendlous Trcatlfc of Llct’tru:xty, Pagcs
278 and 27. '

404
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"umdg», of ¢.baz Pare of u charged Atmofphete, ints
which, it is parsiculerly immerged; und will, of coutfe,
leave tbat Part of {uch ele&rical Atmofphere, depn«ved of
Edetriviey,

That is to ﬁy, that the prominent acure Poinz, of a
pointed Condulor [properly ere@ed], will, by means of
its ABion of filent Dijebarge, come to be o longer within
dbe dleFrical Mimofphere, of a Thunder-Cloud

§ 433. Therefore, the Cloud will 0 longer 6e attralled
by fuch a Peins. Becaufe, (a8 was explained} above)
Bodres charged with d:ﬁm: kinds of Ele@ricity, tend to

artraé? each other, oy in che Cafe, when their oppofirely

a&rgﬁad Arwofpberes mterfera

$ 434 This is not, howcver the onfy veafon, for
* which, certain Clouds would #dr de amrradted by fuch a
Point.

§ 435+ 1 have explained, 1 the foregoing +¥ Pages,
that, by means of the ele@rical #lenr Difpharge, through
a Pomt the eleftrical Arm z;bbere, into which, the Point

s 1mme1ged will gradually becoswe more rarefied throagbout.
Now, we-have moreover feen 44 above, that, 1t 1s

the eleGrical Atmofpbere, which furrounds a charged
Body (whether ele@rified in minus, or in plus) that caufes
fuch charged Body tg resain its Cbarge

§ 436. There-

i

s

+ §22, § 23 and § 425. ++ § 397
+++ § 31, § 32 and § 335 allo § 39, § 40 and § 41,
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- §.436.. Therefore, if [by the above-mentioned opera-
~tion of ‘a Poinf] the deftrical Denfity, of the elaftrical
Atmolphere which furrounds the charged Body, be gra-
~dually decreafed : itis evident, that, the eleéirical Charge,
of fuch charged Body, muft be resained, in that Body,
lefs firongly ; and mufl, of courfe, gredusily decreafs.

§ 437. It is for zbis Reafon, that an ele@rified Prime
Conduéor becomes difcharged, by the gradual approa h
of a Poimt 5 and mot becaufe a metallick Posnz does (from
a difance) fodicit, invite and artrad the Matter of Light-
-ning smmedsately aut of fueh charged Body stfelf ; as it has
been moft unphilofophically imagined, and moft abfurdly
psetended. ' -

§ 438. Now, itisevident, from thefe Prineiples, that
prominent, acyte Points, propetly conneGted with the
Common-Stock, will tend gradually and peacegbly to con-
-vey to the Earth, the Eledtricity, oz only from eleGrified
Prime-Conduétors, but from ele@rified Clowds; with the
Difference (in the latter cafe,) of the greater length of
Time of the flent Difcharge, and of the greater Quantity
of fuch Difcharge, inagives Time. Alfo that, eleérified
Clonds, of a moderate or fmall fize, will finally become
uneleSrified [or nearely uncle@rified] by fuch gradual ope-
~ration of fplent Difcharge, through an acute Point, thus
irxlxmcx;ged in the ele@rical Atmolphere of fuch charged
Clouds. | ‘ '

§ 439. Now, it is evident, that fuch Clouds, as be-
~come-thus unelerified, can have no eleffrical Atirattion
towards the pointed Conduttor. g

~ But,
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-But we have ‘feen above. (§ 432 and 233), that an
bzgly and pointed .Conda&or, will. be able to:preven: a
Tbunder-Cloud from béing attracled towards fach pointed
Condu&or, even without its unelefirifying. the Cloud itfelf ;
merely, by the Condu&or difcharging the Ele&ncnty, of
that Part of the Cloud’s ele@rical Atmofphere, into
which, the promment acute Point, of fuch Condu&or, is
part:cu/ar_/y immerged, - . ;

§ 440. From the various Obfervations arid Experlments,
made in England, France, Italy, &c. and from thofe, in
particular, made by ‘Mr.-De"Romas, it appears, that ‘the
Quantity of natural Eleétricity, which may gradually+ be
difcharged, through metallick Bodies, into the Common
Stock, may be enormous. Yet, as Mr. De Romas,++ in
his famous Expenments made ufe of ele@rical Kztes rdifed
to confiderable’ helghts above the Surface of. the, Earth ; L
wifh [with refpe& to the Queftion, of common condudlinig
Rods] 7ot to lay quite fo much ftrefs upon thofe Experi-
-ments, as the} {eem, m reahty to defervc

 § 441. But Nothmg, relatlvc fo"tie gradual‘ Dy&barge
of natural Eleé'trmlty, throuO‘h mctalhck (,ondu&ors ever
plcafed

e

Y
) N IPAY) : ‘/\

X Among other things, fée the' 1mpof‘taﬁ{ ‘()b‘fefvatldn rhadc by«?aptam
J. L. Winn ; Philofophical Tranfactions, Volumn 6o, Page 188 & ‘feq+
6
++ The Englith Ele€trician may find a very mtcre{hng Accofxsntz of thefe
Expenments of Mr. De Romas, in Dr. Prtg/flcys excellent Hlﬁory of Elec~
-tricity ; fee Page 333 & feq. '

712 ‘ RS L R |




( 169 )

“ pleafed me more, than the following Fa# 4 related by Dr.
Franklin; becaufe, Nothing ever appeared to me, to
be more dire&ly to the purpo?e.
§ 442. Dr. Franklin relates, that, in Philadelphia, he
had a pointed conduéting Rod, fixed to the top of his
Chimney, and extending about nine feet above it. The
Wire (which was about the thicknefs of a goofe quill) pafled
. through a covered Glafs Tube in the Roof ; and came
down through the well of the flair-cafe. The lower End.. .+ ¢,
of the Wire, was conne&ted with the iron {pear of a pump.: »
' On the ftair-cafe, oppofite to Dr. Franklin’s chamber door,
there was an snzerruption, of about fixinches, in this Wire;
and a fmall Be// was applied to the Wire, at each fide of
this interruption. A little rafs Ball was fufpended, by a
filken thread, between thefe Bells; in order, for it to
play between them, whenever any Clouds pafled, that
where charged with Ele@ricity. .
" Dr: Franklin fays, that he ufed frequently to draw .
‘fparkes, and fo charge bottles, from the Bell of the upper
'Wire ; and he adds,. that, one night, he was fuddenly
“waked by Joud cracks, on the ftair-cafe. Starting up, and
opening the door, he perceived that the éra/s Ball, inftead
of vibrating, as ufual, between the Bells, was. repelled,
L. Y .. - - and

+ See Dr. Franklin’s Paper, entitled, Experiments Obfervations and Fafls -
tending 1o fupport the opinion of the utility of long pointed Rods, for fecuring
Buildirgs from damage by Strokes of Lightning: .

A Tranflation of this Paper is to be found in the French Edition of Dr.
Franklin’s Works, Volume the firft, Pages 289 and 290.

8
" 'The Original of this excellent Paper (to et}ii- with other Papers of Dr.
Franklin,) is about to be publithed, by Mr, %obnﬁm, Bookfeller,.1n St Paul’s.
Church Yard,



AW

( 170 )

and kept at a diftance from both ; during which time,
the ele@rical Fire paffed from Bell to Bell, fometimes in
very large quick cracks; and fometimes /7 a ,comimzed denfe
white § fiream, feemingly as large as oné's finger. Dr.

Franklin morcover relates, that zhe whole of the flair-cafe

was, thereby, enlt;gb‘tefzec[,' as wité Sun/bine.

§ 443. Now, let us fuppofe, that, the whole Ruantity
of eledtrical Fluid, that Dr. Franklin faw thus Iunning
off, ina continued flream, during the Time of [ pethaps] ses
or fifteen Minutes, lﬂto havebeen all difcharged on a
Judden, as, for example] in one tenth Part of a fecond, [or
/ef5] upon a Rod without a Point. Then, is it not evident,

at the Quantity of Ele@ricity, which did really pafs

- through Br. Franklin’s bigh and pointed Conduétor, in any

tenth Part aof a Sepond [taken at an average], was, at
lealt, fix Thoufand Times lefs, thap fuch Ruantity of
cle@trical Fire muft have been, in the fome given Time
(of one tenth Part of a Second); had that Fire been dif-
~charged, on @ fudden, npon a Condutor, terminated in
a Ball or rounded End? ,
What ‘a prodigeous Admntage 1s this (among many
others), of thofe admirable Inftruments, bigh and pointed
Conduttors ! ' '

+ Had this conduéing Rod, of Dr. Franklin, not been thus confiderably
anterrupted ; it is evident, that the ele@rical filent ﬁ:]'_cb_ar e (tho’ it would 5ot
‘have been wifible,) would have commenced Jooner, would have been even fill
suore compleat, and woyld alfo have been of 2 longer continuance,

PART XVJ
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SECTION 444.

AVING explained, in what Manner, bigh and
: pointed Conduttors, tend to fecure Buildings againft
any direc? main Stroke of Explofion, from a Thunder-Cloud ;.
I will now proceed to thew, how, a.rranfmitted + main
Sroke of Explofion may alfo, by means of a prominent,
acate metallick Point,. be prevented from taking place:

near a condud@ing- Rod,. to. which,, fuch-an acuze Point
is affixed..

§ 445 There are swo,cafes, which, it is here, eflentially
neceflary to diftinguith ;. namely, .
Firft, that, the intermediate, or. fecundary Clouds,
which ferve to tranfmit to the Earth, any main Stroke of
Explofion,. muft either be fo.circumftanced, as to recesve
Ele&@ricity, from the main Cloud, . witb facilizy.
" Or, fecondly, that they muft be fo circumftanced, as
pot to receive. Ele@ricity, with facility, from the main
. Cloud, - -

§ 446. Now it is clear, . with refpe& to the fir/ffof thefe
cafes ; that, @/ that has been faid, in the foregoing
Y 2 : Pages,

+ See § 385.
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Pages, relative to the -Manner, in which, the ele@rical
Silent Difcharge through a. prominent acute Point, will be
able to prevent any direft main Stroke of Explofion ; will be
applicable alfo, to fuch a tran/mitted main Stroke of Ex-
-plofion, as might proceed from any intermediate or
Sfecundary Clouds, fo circumftanced, xas" to recesve Elec-
~tricity, from the main Cloud, with facility. ’

For, it is evident, from what I have {o fully laid down
above, that, a pointed Conductor, properly ere@ed, will-
equally produce a.filent- Difeharge, of the elettrical Fluid, .
that is contained in, or-that flows to, zha? Parz of the
ele@trical Atmofphere; into which;, the acure Point is |
‘particularly immerged ; whether, that eleffrical Atmof-
-phere be produced, by any fet of fecundary -Clouds,
that derive their Ele&ricity, with facility, immediately
from the main Cloud ; or.whether, that eleltrical: Atmof-
~phere be produced by the main Cloud itfelf.

So that a fecundary Cloud, that can receive Ele&ricity,
with facility, from a main Cloud, can only be confidered
as g Part + of the main Cloud itfelf. '

§ 447. Therefore, the omdy Cafe, in which, a zran/-
-mitted main Stroke of Explofion can be confidered, as
really and effentially differing {as to its Effe&,] from a
dire€t main Stroke of Explofion ; is that cafe, in which, the
intermediate, or fecundary Clouds, that ferve to zranfmit
to the Earth, a main Stroke of Explofion, are fo circum-
~ftanced, as oz to receive Ele&ricity, with facility; from
the main Cloud. "

§ 448.

4 See my Definition of a fingle Thunder-Cloud, in the Note to § 312,
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§ 448: Now, it is evident ; that fuch intermediate, or
Secundary Clouds, as here mentloned muft be;

1/, Either. pending to the under Bide of the main
Cloud;
Or 2dly. Sfloating [totally ma‘ependent of the main,
Cloud,] between the main Cloud and the Earth. -

~§ 449. Fll'ﬁ let us confider what ‘muft happen, if
there be any fmall Clouds pending to the under Slde, of .
an ele&nﬁed main Cloud.

§ 450. That excellent Experiment of the ele&r'g}’z'ed
‘Lock of Cotton (which was invented by Dr. Franklin) is
fo well known, that, I fhould not enlarge upon it, in
‘this place, were it not for the important confiderations
hereafter to be mentioned.

The following, are Dr. Franklin’s own words.

§ 451. . « Pointed Rods, ere@ed on Edifices may hke-

« _wife often prevent a Stroke, in the following manner.’
“ An Eye fo fituated as to view horizontally the under
< Side of a Thunder-Cloud, will fee it very ragged, with
¢¢ a number of feperate Fragment.r, or petty Clouds, one
<« under another ; the loweft fometimes not far from the
“ Earth. * Thefe (as fo many ftepping Stones,) affift in
« condu&ing a Szroke between a Cloud and a Building.—
“¢ To reprefent thefe, by an Experiment; take two or
¢ three {)ocks of fine loofe Cotton, conne& one of them.
“ with the Prime-Condu&or, by a fine thread of two
¢ inches

+ .§ 4470
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“ inches (which may be fpun out of the fame lock by the
“ fingers), another to that, and the third to the fecond,
“ by like threads.—Turn the Globe, and you will fee
“ thefe locks .extend themfelves towards the Table, (as
“ the lower fmall Clouds do, towards the Earth,) being
@ attrated by it. But, on prefenting a fbarp Point ere&
“ under the loweft, it will Elrink up to the fecond, the
‘¢ fecond to the firft, and all together to the Prime-Con-
% -du@or; where they will continue, as long as the
% Point remains under them.” '

“ May not, in like manner,” [continues Dr. Franklin]
“the fmall elefirified Clouds, whofe Egquilibrium with
“ the Earth is foon reflored by the Poins, rife up to the
“ main Body ; and, by that means, occafion fo large 2 74-
“ _cancy, as that the grand Cloud cannot ftrike in zbat
% place.”

§ 452. This fagacious Suppofirion of Dr. Franklin +,
(contained in a Letter to Peter Collinfon, Efg. F.R. 8. -
dated September, 1753,) ¢ Mr. #ilcke 4+, 1n his Re-
“ _-marks on Dr. Franklin’s Letters, fays, that, an the
“ zoth of Auguft 1758, he faw wersfied, as he was

<« viewing

-

4 See Dr, Franklin’s Philofophical Works,_ Pages 134 and 135.

514.

This Experiment of the ekéirified Lock of Cotten, is alfo mentioned by Dr.
Prieftley, in his Hiftory of Ele&ricity, Pages 174 and 175; and by Mr.
. 712 .

Tiberius Cavallo, in his Treatife of Ele&ricity, Pages 277 and 278.

404
4+ See Dr. Prigfly’s Hiftory of Electricity, Page 175.
. 712
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“viewing a large fringed Cloud, firongly ele@rificd,
“ paffing over a Forreft of za// Fiy Trees. The ragged
““ and depending Parts of the large Cloud, were firft az-
““ ~trated lower, and then fuddenly rofe higher, and joined
*¢ the large Cloud.” o

A Philofophical Suppofition, more fpeedily, and more
refpe@ably verified, by a natural Phemomenon of fuch
confequence, is not, I fuppofe, to be met with, in the
‘Hiftory of the World.

453, I lay the greater ftrefs, upon the above-mentio-
-ned Experiment, of ,the eleftrified Lock of Cotton
becaufe, it appears to me, to be one of thofe, that have
the greateft Refemblance t0 what exifis in nature, at the
Time of a Thunder-Storm. - |

Nay, I fhould apprehend, that it feldom, or ever hap-
-pens, ‘that, an ele@rified main Clowd comes within a
JSiriking Diflance of the Earth; without there being previ-

- -oufly formed, to its wnder fide, fome of the above-menti-
-oned kind of {mall ragged, pending Clouds. Becaufe, the
neceflary mutual Ar¢raftion, between the Earth, anda
main Cloud powerfully eleffrified, muftI think, invariably
[or almoft invariably] caufe the lower Parts of fuch main
Cloud, to extend themfelves frongly downwards towards the
Earth : forming, as it were, a fet of fmall fecondary
Clouds, at the lower fide,. of the main Cloud. .

§ 484 There is the more reafon to think, that s5/s
muft be the cafe, from the above-mentioned important
Propofition ; wiz. that, the Denfity of the EleStricity,

of eleflrical Atmofpberes, is in the inverfe Ratio gf the

quare
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Square of the Dxﬁance Whence, it does neceﬁ'anly
follow, ‘that, the Jlower ‘Pgrts of an ele@rified Cloud
mutft (en acéount of their ; grcater Proximity to the Earth,)
be much more powerfully attrafied towards the Earth, than
. any otber Parts of fuch eledrified Cloud.

§ 455. But, from another weighty confideration above
mentioned, there is ftill greater reafon to think; that,
before a cbarged main Cloud can comte within a frikin
Diftance of the Earth, it muft invariably [or almoft
invariably] happen, that, fome of the above-mentioned
kind of {mall ragged, pe;m’mg Clouds will be formed to
the under fide of fuch ele@rified main Cloud.

For,- we have feen, 1 that every condufting Body,
immerged in the elefrical Armofphere of ny charged Body
(as of a Thunder-Cloud), vnll at its End, or Slde -which
is the zeareff to fuch. charged . Body, becqme chargeﬂ
with an Ele&ricity contrary to that ‘of the charged Body
itfelf, --that produces fuch ele@rical Atmofphere, uperma’u-
-céd.And therefore, §+ that all the condultin Su&ﬁancer,

- the’ Surface of the Earth, : will become ‘pofi rive, 'if the
{m ited Cloud [1mmethately over head] be'' #egdrive’;

or- will become negaz‘we, if’ the Clot{d be pq/ mze _y “elec~
-;trlﬁcd

O (12 :f‘f
§ 4.56 Now if that Poftidn of the Earth Whlch s
immediately undemeath a negative Cloud, he thus ren-
-dered pofitrve; it is an evident cbnfequence, of -the ¢lear
Pr1nc1ples above laid down, Ethat, by fIICh 'Portion of thﬁ
‘ Eart

......

+ §‘72 ahd§ 358. —H- See §359, and the beginning of § 361.
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Earth being pofitive, and the elerical Asmofphere of fuch
Portion being, of courfe, alfo pofizive,] the lower Parts of
fuch a #negative Cloud, muft, of 4// the Parts of the
Cloud, become the moft #egative. Alfo, if that Portion
of the Earth, which is immediately underneath a pofitive
Cloud, be rendered negative ; it, in like manner, evidentl
follows, that [by fuch Portion of the Earth being
negative, and the eleftricakgdigno/pbere of fuch Portion
being, of courfe, alfo neglbive,] the Jower Parts of fuch
a pofitive Cloud, -muft, of @/ the Parts of the Cloud, be-
-come the moft pofizive.

§ 457. Therefore, whether a main Clud, be ele@rified
in plus or in minus; it will be invariably true, that, zbe
lower Parts, of fuch main Cloud (independently of their
above- 4+ mentioned greater Proximity to the Earth) muft,
on account of their bigher Degree of eleflrical Charge,
neceffarily be more violently attraéfed, than any other Part
of the ele@rified Cloud, by that Portion of the Earth,
which is immediately underneath, and which is, thereby,
in an ecle@rical ftate oppofize to- that of the Cloud : Ex-
-cept in thofe Cafes, when there are, upon the Surface of
the Earth, any kind of bigh and pointed Condutiors, either
artificial (like thofe of Dr. Franklin), or elle natural
(fuch as lofty Trees, with very prominent Tops, bearing
Sfharp green Leaves, &c.) which Conduétors are able to
caufe fo ftrong an eleftrical filent Difcharge to take place,
from- the ele&trical Atmofphere fuperinduced, as to unelec-
-trify thofe fmall pending Parts of the ragped main Cloud 3
and; thereby, to caule them to be astraifed up again [in

' s Z the

+ See § 454



NClocals

( 178 )

the manner explained above § 451] to the eleérified main
Cloud to which they did originally belong.

§ 458. There are alfo Experiments of mine, which I
think tend, in a conv 1ncmg manner, to prove the infinite
fuperlorlty, of prominent acute metallick Points [properly
conne&ted with the Common-Stock], above condu&ing
Rods terminated in Ba/ls or rounded Ends ; with refpe&
to ragged or fecundary Chasmmby ;bmdmg to the under fide
of an ele@rified main Cloud

Thefe Experiments, which are as follows, will fhew ;

LR T hat, fuch prominent Points will tend to prevent a.
main Cloud whofe ele&rical Atmofphere is fuperinduced
upon the Earth, from extending any fecundary Clouds,
- from its under Slde towards the Earth. ‘

2dly. That, fhould fuch fecundary or {mall peuding
Clouds be already formed, at the under Side, of a charged
main Cloud ; {uch prominent metallick Points will caufe them
to be attratted up again, to the Body of the main Cloud.

And 3dly. That, metal Balls or rounded Ends will,
in both thcfe Cafes, tend to produce an oppofite Effe&

EXPERIMENT“H.-
§ 459. I took a fmall Beam, of hard wood, (about five

Fig.-19. feet long) perfeély free from Points, er {barp Edgcs, and of

the form reprefented by ABD in the F igure. The Part
AB was about fifteen inches long. I placed this {fmail
Beam upon a wooden ftand EF (about five feet high) that
was. terminated in a metallick Point G: the fmall Beam
refted, in the middle, upon this Point G; upon which,
it was able to turn, as upon a Pivot,

§ 460.
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§ 460. At the End AB, of the Beam ABD, I f{uf-
-pended, by two infulating filken threads AH and BI, an
hollow Cy{i,nder of Tin KL, rounded at each end (about
three fect four inches long, by nearly four inches and an
half diameter), and weighing upwards of two pounds and
an half. A Counterpoife M was fufpended to the other
Ead D, of the {fmall Beam ABD.

§ 461. T then placed a large Tin Prime-Conduétor
PC (about nine feet eight inches long, and of above ten
inches diameter) in conral? with the End L, of the fuf-
-pended Tin Cylinder KL..

§ 462. At the Diftance of about fifteen inches, from
the other End K, of the fufpended Tin Cylinder KL; I
placed a round polifbed Brafs Ball (as reprefented by the
dotted Lines at N, 1n Figure 19), properly conne&ed with
the Common-Stock, This Ba// was about three inches
diameter. - '

§ 463. Upon my charging the large Prime-Condu&or
PC; the fufpended Tin Cylinder KL began to be repelled,
_ from that Prime-Condu&or. Now, as foon as the End

- K, of the fufpended Tin Cylinder KL began to come
~ near to the round Brafs Ball N, (as reprefented in Figure

20); that End K of the Tin Cylinder, did rather incline
downwards towards that round metallick Ball, and did
difcharge thereon, with an Explfion, the Ele&ricity,
which it had received from the ele@rified Prime
Gondué&or.

Z2 EXPE-
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EXPERIMENT 45

§ 464. Having totally difcharged, not omly the Tin
Cylinder- KL, but alfo the Prime-Conduétor PC; I
brought that Tin Cylinder again into contal? with the
Prime-Coniduor, in the manner mentioned above, in

§ 461.

§ 465. I removed the Bra/s Ball, (fee the dotsed Lines
at N, in Figure 19); and I placed, inftead thereof, at
the /ame Diftance [of fifteen + inches] from the Tin Cy--

Fig. 1s.-linder KL, a fbarp metallick Point N.

466. I then charged the Prime-Condu&or, as I had
done before. Now, the fufpended Tin Cylinder; inftead
of being repelled, as in the former Cafe, from the Prime:
Condu&or PC, towards the metal Ball; was only re-
-pelled, from the Prime-Condué&or, to the Diftance of
about balf an Inch, or lefs: upon which, the Tin Cy-~
linder KL became uneletirified, or nearly unele@rified,,

- by the gradual operation of filent Difcharge, through the:

i

acute metallick Point N. The Tin Cylinder KL was.
then attrafted to the Prime-Condufor. The Tin Cy-
~linder, becoming again charged, was again wepelled, from
the Prime-Condu&or, to the fame fmall Diflance (of
about halfan inch, or lefs,) when it was again artralted

by the Prime-Conductor.
' - And"

+ See § 462..
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And, as long as the Point N remained in the Pofition,
reprefented in the Figure; the fufpended Tin Cylinder Fig 1gi
KL never remotwed to a greater Diftance from the Prime
Condu&or.

L A

EXPERIMENT, ™.

§ 467. 1 then vety gradually approached the metallick
Point N, towards the End K, of the fufpended Tin Cy-
-linder KL ; till it ecame almoft s conzal? with it.

The nearer 1 approached the Point, the fmaller the
Diftance became, to which, the fufpended Tin Cylinder
KL was repelled, from the Prime-Condu&or PC; till at
laft, that Diffance became.fo fmall, as fcarce to be at all

perceptible. .
Another Set of Experiments of mine is, as follows.

EXPERIMENT 47

§ 468. I faften a very fme [gold, or]| filver,t filken
Zhread AB, to the under Side of a Prime-Condu&or PC,
by means of a {mall piece of beefwax, or other nosn-cos-
-duéting fubftance, of aboutone quarter of an inch, or
more, in length. I then fcrape off, from the upper End
of this Thread, the Silver, fo as to lay the Si/k perfedly

bare

4 This Thread (in order for thefe Experiments to fucceed in the beft:
manner poffible) thould be one of the wery fingl of the fort, that are ufed’
in making [ gold, or] filver Lace.
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bare all round, for the fpace of about one twelfth of an
inch: takmg care, that the Metal, on each fide of this
mtcrruptlon, thould -not ftick out in Pom_ts, but lay quite

contiguous to the Silk.
M I repeat this, the whole length of the Thread at equal
s / intervals, of about <ew¢ar» 7nch in length; in which
74 74,.fpaces (of e, inch), t ﬁ‘ filver, 4herefore, remains un-

n 4= 7

-touc hed.

§ 469. In order, to perform the following Experiments
fairly 5 it 1s necef’"ary to obferve, that, at the above-men-
-tioned interruptions (of about one zwelfth of an inch);
the Silk be well bent to and fro’, to render it qulte pliable
in thofe places ; {o as to enable it to move, inall poffible
ways, with perfe&® freedom.

§ 470. As to the length of the ‘Thread ; it muft depend
 principally upon the ftrength of the ele@rical Apparatus;
but, likewife upon the weight of the Thread itfelf, and
upon the number, and the fize, of the interruptions in
the filver.

When I ufe my largeft Prime-Condu&or; I generally
make the Thread from fifteen to twenty inches long: but,
I make it, only of four or five inches in length, when I
apply it to a very {mall Prime-Condu&or.

§ 471. It is much better to make the Thread too thort,
than too long : becaufe, if it be too long, the followmc
Experiments cannot, in the nature of thmgs, {ucceed pro-
-perly ; but, if it be thorter than is heceflary, they Wlll
neverthelefs, fucceed conftantly.

§ 472,




(183, )

§ 472. I now caufe the Glafs Cylinder -to be turned,
in order to charge the Prime-Condu&or PC, to which,
the above-mentioned fine fi/uer filken Thread AB is Fig. 1.
faftened. .

Towards the lower Extremity of the Thread AB, which
now becomes eledrified, I approach any metallick Body
DE, that is free from Points, that s conneétedt+ with the
Earth, and whofc Extremity D is terminated in a Ba// or
rounded End ; upon doing which, that Thread is azzrafted
by the round metal Body DE; as reprefented in the Fig. 21
Figure. When the 7ound metal Body DE, is brought
near the End B of the Thread ; the ele@rical Charge of
the Prime-Condu&or PC is. conduéed, with a fiudden Ex-
-plofion, upon the round Body DE, through the filver
filken Thread AB; appearing, with a bright Light, in
all the interruptions of the Metal. The Thread moreover
flies about, from time to time, with great violence, as
long as the round Body DE is kept near it; repeatedly
conveying down, with an Explson, upon that round
Body, the eke&rical Charge of the Prime-Condu&or; as
faft as the Glafs Cylinder is able to renew fuch Charge.

EXPERIMENT 48

~ § 473. 1 now approach agéin, the fame round Body Fig.22.

DE, towards the fame elefrified flver filken Thrend AB;
(not towards the lower End B, of that Thread, as in the
. laft

?
PR

: + I generally caufe the metal Body DE_to communicate with the Earth,
- by means of a Wire LM. :
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laft Experiment, reprefented in Figure 21 ; but)) in the
manner reprefented in Figure 22. The Confequence of
which 1s, that, as foon as the Prime-Condu@or becomes
fully charged ; the lower End B, of the eleérified Thread,

Fig.22.is attratted by the round metal Body DE; as is feen in
the Figure.

The Charge of the Prime-Condu&or is again fuddenly
conducted, upon the round Body DE, with an Explofion;
and the ele@rified Thread AB again flies about, from
time to time, with violence; as in the former Experi-
-ment. And, as long as the Body DE remains in the fame
fituation, the fame Effet?s repeatedly take place, and pro-
-duce a beautiful appearance.

§ 474. In repeating thefe Experiments, with the round
-metal Body DE; it is proper, to fupport that 7ound Body,
upon a ftand ; or to hold it up, by means of an infulating
handle, as reprefented by FG, in the Figures 21 and 22:
becaufe, if the Prime-Condu&or be large, and powerfully
charged ; the eleétrical Strokes, condu&ed upon the
round Body, through the filver filken Thread, would

otherwife be felt feverely.

"EXPERIMENT 49

§ 475- In this Experiment, I fix a fbarp metal Point

Fig.23.H (of two or three inches in length), into the End D, of
the metallick Body DE.

The Prime-Condu&or PC being fully charged; I ap-

-proach this Point H, towards the eleéirified fitver filken

Zbread AB: upon deoing which, that Lhread fhrinks

from
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from the ‘metallick Point 5 and [in the manner reprefented
in Figure 23,] flies up to.the Prime-Condu&or, being az-
 ~traited by'it. -

§ 476. I think, that; independently of the refpe@able
Teftimony of Mr. Wilcke, as mentioned above (§ 452) 3
there cannot be a doubt, but, that EffefZs, in fubftance
JSimilar to thofe exhibited in thefe Experiments, muft
often, of neceflity, take place in natural Eleiiricity.

A a . - PART XVII,
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SECTION 47

AVING examined what Effe&s would be produced, -

if there be any fmall Clouds pending to the under

Side, of a main Cloud; let us now confider what muft

happen, if there be any fmall Clouds foating [totally in-

~dependent of the main Cloud,] between the main Cloud
and the Earth.

§ 478. Now, it is ev1dent, that fuch foating Clouds
can only be, in one of the zbrec following States; namely,

1/ Elther, ele&nﬁed thh the contrary Ele@ricity to
the main Cloud ; "

2ndly. Ele@rified 'with the Jfame Ele@ricity as the main.
Cloud

Or 3ra’!y. Not ele@rified at all,

§ 479. Firft, let us fuppofe that the foasing Cloud, be
ele@rified with the contrary Ele@ricity, to that of 'the
main Cloud.

It is moft evident, from the very nature of a friking
Diflance, as explamed above ; that, in order, for fuch

Soating

+ § 28 and § 29.




¢ 187 )

Joating Cloud to be able to sranfmit, to the Earth, any
main Stroke of Explofion from an ele@rified main Cloud s
it is indifpenfably necceflary, that the Denfizy of the Elec-
-tricity, of that Part of the main Cloud’s ele@rical Atmo-
~{phere, which is besween fuch main Cloud and the foaring
Cloud above mentioned, muft be very confiderable. For,
elle, it would not be capable of condutting the eleiirical
Charge of the main Cloud, even as far as the foating
Cloud. Therefore, much lefs would it be capable of
condu@ing fuch Charge, with a fuficient Power of elec-
~trical Atmofphere, to be again tranfmitted from fuch
[oppofirely ele@rified] jfloating Cloud, to Bodies on the
Surface of the Earth. .

§ 480. Now, it is evident 5 that, long d¢fore the floar~
~ing Cloud and the main Cloud, can come 7ear enough to
ea£1 other, for a Stroke of Lightning to pafs from the one
to the other; their [oppofizely ele&riﬁcdil Atmofpheres
muft, of neceflity, snrerfere fo ftrongly, that fuch
Soating Cloud will no longer remain foating [independent
of the main Cloud] between the main Cloud and the
Earth, but will be arzraffed up to the Body of the main
Cloud : fince, it is a general Rule (as was explained
above, § 23), that, moveable Bodies, which are charged
- with contrary Eleiricities, muf} attralt each other, when~

-ever their [oppofitely eleClrified | Armofpheres interfere.

§ 481. But, if the above-mentioned foaring Cloud be
thus gszreied up to the Body of the main Cloud ; fo far,
will fuch floating Cloud be, from ferving to tranf/mit any
main Stroke of Explofion from fuch main Cloud to the

: Aaz ' Earth ;
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Earth; that, it will tend to deffroy a Part of the Charge
of the main Cloud: fince, (by our Hypothefis,-) the
above-mentioned foating Cloud was charged with the con-
-trary Ele@ricity, to that of the main Cloud.

§ 482. Thatis to fay, that the fmall fbasing Cloud ;
inftead of contribyting, in zbis Cafe, to make the main
Cloud frike to a greater Diftance, than it would other-
-wife have done; will, on the contrary, (in proportion to
the Quantity; of its oppofitely ele@rical Charge) tend to
uneleltrify the main Cloud ; and will confequently, tend,
in a proportional Degree, [not to smcreafe, but] to di-
wminifb its firiking Diftance.

§ 483. Let us fuppofe, in the next place, that the
fmall Cloud, foating between the main Cloud and the
Earth, be charged with the /ame kind of Ele&ricity, as
that of the main Cloud.

In this Cafe, it muft happen, from the Laws of Elec-
-tricity explained above 4+ ; that, the /mall Soating Cloud
will be repelled by the ele@rified main Cloud.

§ 484. Now, if fuch fmall foating Cloud, when it
defcends, fhould find, upon the Surface of the Earth, no
other condu&ing Bodies, .but fuch as are terminated in
Balls or rounded Ends; it is evident, from what has been
faid above, that, the fmall foaring Cloud will be aitratied
towards them, and will difcharge, with an Explofion, its

Eleéricity,

‘4 See § 479 ++ See § 24, § 25, §26 and §27.  /
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Ele&ricity, thercon. And, fuch fmall Soating Cloud,
tay alfo, under certain circumftances, be able to rran/~
-mit, with an Explofion, upon {uch metal Balls, or rounded
Ends, the whole Charge of the ele@rified main Cloud itfelf.

§ 485. Whereas, were there to be, upon the Surface
_ of the Earth in fuch Place, condu&ing Bodies, terminated
(not in Balls or rounded Ends, but) in very prominent and
‘acute metallick Points, properly conne@ed with the Com-
-mon-Stock ; then, fuch fmall foating Cloud, muft (by
the Eleéricity of its electrical At'mofphgre being filently
" difcharged ‘through fuch prominent and fbarp metallick
- Points) be gradually rendered unele?rified, or nearly un- -
-eleftrified. Becaufe ; fince, the gradual operation of
Sfilent Difcharge through metallick Points, 1s capable of
unelettrifying Clouds that are even near the Body of a
main Cloud, as was above explained + and related 44 ; it
is evident, that fuch operation of filent Difcharge mutft,
a fortiori, be able to caufe a {mall foating Cloud, which
is ftil nearer to the Earth, to become wneleSirified, or
nearly uneleérified. The neceffary confequence of which
muft be, that fuch {mall foaring Cloud would be attratied
up to the Body of the main Clud, in a manner fimilar
-to that explained above in PART xv1, or fimilar to that
hereafter +t+ to be explained ; by which means, #o main
- Stroke of Explofion could poflibly be tranfmitted, through
fuch {fmall foating Cloud, upon any Building that is fe-

-cured

+ § 451, § 457, § 466, § 467 and § 475. ++ § 452,
“tt+ From § 486, to § 492 inclufively. f
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-cured by propér conducting Rods, terminated in fuch
prominent and very acute metallick Points.

§ 486. Laftly, let us fuppofe }, that, the fmall Clowd,.
Soating between the main Cloud and the Earth, be zos
eleéirified at all. :

It is evident, when fuch fmall foating Cloud comes to-
be within the fenfible Part of the eleftrical Atmofphere of
the main Cloud ; that, it will (in 2 Manner fimilar to that
above 1+ explained,) have its wpper Side, [which is the
nearefi to the main Cloud,] become ele@rified with ‘the:
contrary Ele@ricity to that of the main Cloud.

§ 487. The neceflary confequence of which muft be;.
that, thofe #pper Parts of the {mall foating Cloud, which:
thus become eledrified with the comtrary EleGiricity to:
that of the main Cloud, will be az#raéted up to the Body-
of the main Cloud..

§ 488. Whence, one of rwo Things muft neceflasily:
happen ; wviz.

Either, that the /wer Parts, of the {fmall foating Cloud.
[which, from what was faid above t11,. muft, of necef-
-fity, have become- ele@rified with the fame Ele@ricity as:
that of the main Cloud,] will be a#trafted up, together
with the #pper Parts of fuch floating Cloud, to the Body

of the main Cloud :.
Or,.

F Sce §ars. 4+ S bt See §n
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Or, that thofe lwer- Parts, of fuch fmall foating
Cloud, will 7ot be attrafied up to the Body of the main -
Cloud; but, will, as the upper Parts rife up, extend
themfelves [either abfolutely, or relatively] downwards to-
-wards the Earth. o

~ § 489. Now, let us fuppofe ; according to the fr/2 of
thefe Cafes ; that, ewery Part, of the fmall foating Cloud,
be attratied up to the Body of the main Cloud.

- Then, it is evident, that, fuch fmall foating Cloud,
under thefe circumftances, cannot pofibly tranfmit, any
main Stroke of Explofion, to any Bodies on the Surface of
the Earth. :

" § 490. Next; let us fuppofe ; according to the fecond
of thefe Cafes; that [when the #pper Parts, of the {mall
Joating Cloud, rife up to the Body of the main Cloud ;]
the Jower Parts, of fuch fmall foating Cloud, do extend
themfelves, either @b/fo/utely or relatively, downwards to-
-wards the Earth. ' .
Then, it is evident (from what has been faid+ above),
fhould there be, upon the Surface of the Earth under-
-neath, no other condu&ing Bodies, but fuch as are ter-
-minated in Balls or rounded Ends; that, fuch lwer
Paris, of the fmall floating Cloud, as have [agreeably to
our prefent Hypothefis] a tendency downwards, muit be
attrab&ed towards fuch Ba//s or rounded Ends. By means
of which, a direc? main Stroke of Explofion will take place,
from fuch /ower Parts of the floating Cloud. And, under

certain circumftances, even the whole Charge of the masn
| Cloud

——

+ § 484
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_ Clond itfelf, may be tranfmitted, with an Exp.loﬁon," by
the floaring Cloud, upon fuch Balls or rounded Ends.

§ 491. It is no lefs evident; if there were to be, on
the Surface of the Earth, condu&ing Bodies terminated in
prominent and acute mesallick Points, properly conneéted
with the Common-Stock ; that, fince, fuch mezallick
Points are able (as was above explained + and related +1+,)
to caufe the depending Parts, even of a main Cloud, to.
become wuneleirified, or nearly unele@rified ; a fortiori,
will fuch prominent metallick Points be able to produce

the /ike Effec?, upon the depending Parts of a fecundary,

or fmall foazing Cloud. _

The neceflary confequence of this will be, that, fuch
Jower or depending Parts, of the fmall floating -Cloud,
will be artratted up to the Body of the masn Cloud.

§ 492. But, we have feen above (§ 487 and § 490);.
that, the upper Parts of fuch foating Cloud, have a/-
-ready been attratied up to the Body of the main Cloud.

Therefore, it is evident; fince, all the Parzs of the
Sfloating Cloud, are thus attratted up to the Body of the
main Cloud; that, fuch foaring Cloud will 7oz be able,.

to ferve as the Means of. tranfmitting any main Stroke of

Explofion, from the main Cloud, to Bodies upon the
Surface of the Earth.

§ 493. A/l the Propofitions here ftated, are immediate
and evident Confequences, of the clear and unalterable

Principles

+ §4s51, §457, § 466, § 467 and § 475. +t § 452
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Principles of Elefiricity, which I have laid down above.
And the Reader will, I truft, by this time, be thoroughly
. convinced, that metallich Conductors, properly connetted
with the Comrnon-Stock and terminating in very proms:-
-nent and fharp metallich Points, have a powerful and
moft admirable tendency, to prevent any main Stroke of
Lightning [whether direct .or tranfmitted] from taking
place, upon fuch bigh and acutely pointed C'ona’u&ar:.

Bb.  PART XVII
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P A R T XVIL

SECTION 494.

AVING fhewn, in what Manner, and from what
Principles,” Condu&ors, terminated in prominent
acute metallick Points, tend to fecure both Perfons and
Buildings, againft any main Stroke of Explofion ; whether
fuch main Stroke threatens to come direftly from the main
Choud itlelf ; or to be tranfmitted, by means of any {malk
ragged Clouds pending to the under fide of the main
Cloud, or by means of any fmall Clouds foating [totally -
independent of the main Cloud] between the main Cloud
and the Earth: I will now fay a few Words, relative to.
the Jateral Explofion, and the returning Siroke.

§ 495, Firfl, with refpe@ to the Jateral Explofion ;
which, as I have faid above [in SECTION 386], does.
always proceed immediately from the main Siroke, and is
occafioned /folely by it: it is evident, that, when there is
no main Stroke, there cannot be any lateral Explofion:
whatfoever. ' ,

§'496. Therefore, having proved, that bigh and acutely

ointed Conduétors tend powerfully to prevent any main

Stroke of Explofion from taking place ; I have, in fa&, at .
. ' the
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the fame time, demonftrated, that bigh and pointed
Condullors tend powerfully to prevent alfo the lateral

Explofion.

§ 497. Now, with refpe& to the returning Stroke; it .
is evident [from its very nature as explained above,{]
that, it cannot exiff, in any given Place, without fome
main Stroke of Explsfion burthing on a fudden, from fome
Part of the Thunder-Cloud (or other charged Body),
whofe ele@rical Atmofphere is fuperinduced upon tgat
given Place, ‘ o :

§ 498. I have alfo fully fhewn, in the foregoing
Pages++, that bigh and pointed Condu&ors, (properly)
ereGted in any grven Place, will tend moft ftrongly to
prevent any main Stroke of Explofion [whether direc?, or
tranfmitted ] from happening, in fuch given Place.

§ 499. Therefore, it is evident, that fuch bigh and
pointed Condultors will, of neceffity, tend moft ftrongly
to prevent likewife any returning Stroke from happening,
in fuch given Place, where fuch Condu&ors are ere&ed.

500. But, as it is extremely poffible .(as. I have fully
demonfirated +++), that, Perfons and Animals may be
deftroyed, and that particular Parts of Buildings may

Bb2 be

4 See § 208, § 311, § 346 and § 387.
++4 From PART xi, to PART xvi1 inclufively.

44+ PART x.
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be conﬁdelabI} damaged by a returning Stroke, which
may bé produced by an ele@rical main Explofion taking
place, even at a very confiderable Diftance from fuch Per-
~fons, Animals, or Buildings: I fhall now fhew, that;
whatever might be [from any given Place] the Diffance,
at which, fuch ele@rical main Explofion might happen ;
all the defiructive Effefts, to be apprehended from a re--
-turning Stroke, would, by means of elevated and acutely
pointed Conduttors, (properly) ere&ed in fuch given Place,
be entirely prevented.

I have verified zbis, by the folIowmg clear and unam-
~-biguous Experiments. '

EXPERIMENT so.

§ 501. The whole Apparatus being arranged, precifely
in the fasme Manner, as it was in my EXPERIMENTS
38 and 39, mentioned above (from § 280, to § 293); the
Diflance, between the ncareft of the two infulated Bodies
Fig.15.1Q_and OT, and the Prime-Condu&or PC, being four
Jfeet 5 each of the Perfons; ADB, and FHG, felt the re-
-turning Stroke, in both their Hands, at the inftant that
the Prime-Condu&or PC did fuddenly difcharge, with an
Explofion, its Ele@ricity, upon the large metal Ball L;
fee Figurc 135.

EXPERIMENT ;i

Fig.1s. § 502. But, having placed, at the /ame Diftance, of
Sfour feet, from the Prime-Condu&or PC, a very promi-
-nent,

\
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-nent, tapering and acute fleel Point S, which conrmuni-
-cated with the Earth, by means of a metal Stand NN,
and a Ribband of Lead YY: the Prime-Conduétor PC
ceafed firiking upon the metal Ball L, which was at the
Diftance of about feventeen inches from the Ball C of that
Prime-Condu&or. The Confequence of which was, that,
no returning Stroke took place, between the Men, ADB,,
and FHG. '

EXPERIMENT jsa2.

§ 503. Leaving the Prime-Condu&or PC, the BodiesFig. 3.
IQ_and OT, the Men ADB and FHG, &c. and alfo the
mctal Point S, in exa&ly the fame fituation, as in the laft
Experiment: I approached the large metal Ball L, about
four inches nearer to the Ball €, of the Prime-Condu&or
PC; than in the laft Experiment; in order to draw forth
an Explofion upon that metal Ball L, notwithftanding the
metal Point S, that was placed at the Diftance of four
feet from the Prime-Condu&or.. :

Now, when the Explofion took place upon the Ball L;
neither the Man ADB, nor the Man FHG, felt any 7e-

~turning Stroke.:

. § 504. The Reafon of this evidently was; that, the
prominent acute Point placed at S, was able gradually to
carry off the Eleftricity, contained in the Skirts of the
fenfible Part, of the Prime-Condu&or’s fuperinduced elec-
~trical Atmofphere ; as faft as fuch Eleftricity, contained
in-the Skirts of fuch fuperinduced eleérical Atmofphere,

was



(¥983

“was able gradually to flow towards the Poins S, or (which
was in fa&, the fame. thing) towards the Bodies IQ_and
OT, the neareff of which Bodies was, at the fame Di/f-

-tance [as the metal Point itfelf was] from the Prime-
Condué&or. :

§ 505. Now, from what we have feen above+, con-

. -cerning the Nature of an ele&@rical rezurning Stroke; itis
evident, that, in order, for any returning Stroke to t:ke
place, it is abfolutely neceflary; that, the conduting
Body, or Bodies, which would be to occafion the returning
Stroke, fhould [previoufly to the main Explofion,] be ex-
-pofed to a certain Degree of fuperinduced elaftick PrefJure,
from the Eledricity, contained in the elef#rical Aimo-

-/phere, of the Thunder-Cloud which produces the main
Explofion. ‘ |

§ 506. But, I have fhewn above (§ 369), that, a pro-
-minent and acure metallick Poinz, properly conne&ed
with the Earth, will be able gradua@ to difcharge any
Eletricity, that might be conveyed to its upper Extre-
-mity, by the fuperinduced eleltrical Atmofpbere, of a
Thunder-Cloud, or of any other charged Body whatever.

'§ 507. Therefore,

Since, the prominent acute metallick Point S, did, [in
Fig.15.my EXPERIMENT 52, mentioned above in § 503]

gradually carry off the Eleftricity contained in the Prime
. | Condu&er’s

e

+ § 208, § 311, § 346 and § 387.
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Condu@or’s ele@rical Atmofphere fuperinduced; which
Eleftricity was the only Caufe, that could produce, an
_ eleCtrical returning Stroke, in the Cafe before us: it is

evxdent, that, the metal Point 8, -muft, by removing that
given Caufe, neceflarily prevent an Efeﬁ which could
only be produced by the immediate operation of fuch
given Caufe. That 1§ to fay, that, the metal Point S,
muft, of neceflity, prevent, in the Cafc bcfore us, tbe,r
de&rtcal returning Stroke.

EXPERIMENT 3j3

- § 508. - Every thing being arranged precifely "in the

fame manner, as in the /aff Experiment (fee § 503); I

took an hollow, polithed Ba// of Brafs, of about zhres

inches diameter, and I put this Ba// upon the metal Poins

¢

S ; as reprefented by the dotzed Lines at S, in the Figure. Fig.1s.

The Effe&, produced by this fingle cu'cumﬁance, of
covering the acute Point S with this round metal Ball,
was ; utfat, each time, that an Explofion took place, from
the ane-Condu&or PC, upen the other metal Ball L ;

 both the Men, ADB and FHG, recewed an ele&rical re-

-turning Stroke.

§ 509. The Reafon of which Effe@ evidently was,
that, the metal Ball at S was not able [as the acuze Point
had beera] gradually. to difcharge; into the Earth, zhe
Elefricity, contained in the Pr ime-Condultor’s fuperin-
-duced ek:&ncal Atmofphere.

s This
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" This tends frongly to confirm the Theors," which I
have laid down in the foregoing Pages of this Treatife.

\ ‘E'XPERIME-NT-54‘.

§ 510. 1 then decreafed the Diffance, between the
Fig.15. Bodies IQ_, OT, and the Prime-Condu&or PC, from
Sour feet to three Jeet and an half, then to three Jeety
then to rwo feet and an half, then to rwo feef, then to
twenty inches, and laftly to eighteen inches. 'The Diftance
between the Ball-C of the Prime-Coaduéor, and the
large Ball L, being (as in the two /af Experiments)
thirteen inches. And each time, that I thus approached
the Bodies 1Q_and OT, gradually nearer to the Prime
Condu&or; I placed the Ball S, at a variety of different
Diftances from that Prime.Con du&or.-

The ele@rical retusning Stroke mvanab'ly took place
with its ufual force. And there was »o one Diffance from
the Prime-Condu&or [beyond the firiking Difiance, which
was about zbirteen inches), at which, if the Ba// S was
placed, that Ba// did either prevent, or weaken in any
Degree, the ele@rical remrnmg Stroke,

EXPERIMENT 55

§ 511. And when the Diffance, between the Bodies

.. IQ, OT, and the Prime-Condu&or PC, was from fix-
~teen to fourteen inches; the two Men, A B and FHG,
felt a violent returning Stroke, ﬁmllar to the fudden Dif-
~charge

7
/
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~charge of a Leyden Jfar ; the metal Point at § ftill re-
-maining covered by the Brafs Ball above-mentioned.

EXPERIMENT 36

§ 512. The returning Stroke equally took place, when
the Ba// S was moved fufficiently near to the Prime-Con-
-dudor, to be itfelf within the friking Djftance; as was
evident, from the Theory, would be the Cafe.

EXPERIMENT g7

§ 513. But, if the Ball S was placed much within the
Seriking Dgﬂance of- the Prime-Condu&or; then, the

rength of the returning Stroke, was decreafed.

The Reafon of which evidently was, that, the mera/
Ball 8, in fuch cafe, prevented the: Prime-Conduttor PC -
from ever acquiring its fu/l/ Charge; inalmuch as it
conftantly drew forth an Explofion from l,t, before it be-
-came duely ele&nﬁed

EXPERIMENT ;8.

§ 514. Having removed the Brafs Ball, from the metal
Point at S; I placed the Bodies IQ_and OT, at the
Diftance of fourteerz inches from the Prime-Condu&or PC ;
the Diftance, between the Ball C of the Prime-Condu&or,
an(}’ the large metal Ball L, being (as before) zhirteen
inches.

Cc 1 Placcd



{ 202 )

I placed the acuze Point 8, in this Experiment, always
further from the Prime-Condu®or, than at the above
mentioned Diftance of fourzeen Inches.

The Point S, when placed within the Diftance of about
three feet from the Prime-Condu&or ; always prevented
that Prime-Conduor from exploding + upon the large
metal Ball L; and confequently, prevented alfo any
returning Stroke from taking place. ‘

EXPERIMENT 3o

§ 515. I then removed the acute Point S, fix inches
Surtber from the Prime-Condu&or ; in order, #os to pre-
-vent it from explodinge upon the Ball L. Lo
The Point S (tho’ it was in this cafe, zhree times fur-
-ther from the Prime-Condu@or, than the zegreff of the
Bodies IQ_and OT,) did notwithftanding, weaken. very
confiderably the returning Stroke; inafmuch at zbar
acute Point, even at that Diftance,caufed the Prime-Con-
-du@or’s eleftrical Atmofphere to become (in the Manner
explained above, in § 397,) more rarefied throughout.
EXPE-

Kd

+ A prominent acute metal Point, placed at a greater [and fometimes even at
a much greater} Diflance from a charged Prime-Conductor, than a large metal
 Ball is, will often prevent fuch Ba/l from being ffruck ; tho’ fuch Ball would

otherwife have been within the firiking Diflance of the eletrificd Prime-Con-
-ductor. I believe, that the late Mr. Henly, F. R. S. was the firft who obfer-
~ved this interefting Fa&, which is moft eafily accounted for, from my Prin-
-ciples of Ele&ricity laid down above; inafinuch, as a prominent acute
metallick Point, immerged in any eletr.cal Atmofphere, tends (in the Man-
-ner cxplamed in PART xiv) to render fuch clerical Atmofphere more
rarefizd throughout. ' .
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EXPERIMENT 6o

-§ 516. The Diftance, between the Ball C of the Fig.13.
Prime-Condu&or, and the large metal Ball L, being
(as in the laft-mentioned Experiments) thirteen inches: 1

* placed the two Bodies- 1Q_and OT, at a// the following
Diftances ; namely, at fix feet, at five feet and an half, at
Sfoe feet, at four feet and an half, at four feet, at three
Seet and an balf, at three feet, at two feet eight inches, at
fwo feet four inches, at two feet, at rwenty inches, at
eighteen inches, at fixteen inches, at fifteen inches, and
laftly at fourteen inches. 1 -always placed, each time,
the acute metal Point S, at the fame Difiance from the
Prime-Conduétor, as the nearefi of the two Bodies, 1Q_
and OT, was, from that Prime-Condu&or.

Neither of the Men, ADB or FHG, felt any returning
Stroke, in any of thefe Cafes: fuch was the admirable
Effe@, produced by the promsnent acute Point at S.

EXPERIMENT 61

§ 517. It is almoft unneceflaty to relate ; that, when
in each of the Cafes here-mentioned, 1 placed the acuze
. Point S, at any Diftance from the Prime-Condu&or,
that was Jefs than the Diflance, between that Prime
Condu&or, and the #eareft of the Bodies IQ_and OT ;
there was 7ot any returning Stroke.  Becaufe, it is evident,
a fottiori, that, 1a fuch Cafe, no ele&rical returning Stroke

could take place.
| Cc 2
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§ 518. Confequently, bigh and pomtec[ metallick
Conduciors {when properly conftru&ed, and when made
to communicate compleatly with the Common-Stock , ] tend
not only moflt ftrongly to prevent a smain Stroke of
Lightning, and the lateral Explofion ; but tend likewife,
moft powerfully to prevent any dangerous electrical
returning Stroke whatever, from taking place, near that
Part of the Edifice, upon which they are ereed. So
admirable, and fo extenfive, is the Principle, upon which
is founded, this fimple and moft incomparable Invention ;
which does not tend merely to decreafe the Danger,
arifing from the various pernicious Efefts that might
refult from #natural Electricity ; but, which tends even to
remove (in almoft every Inftance,) zhe zmmedzate Caufe of

fuch Eﬂe&s!

- ~ PART XIX.
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P AR T XX

SECTION 519

O R the fake of thofe, who care but little about
the detail of the Theory of Ele@ncity, but who
notwithftanding, may be extremely interefted in the Know-
-ledge of the beft Method of fecuring Buiidings againft
damage by Lightning; I fhall here ftate, in a few Words,
the neceffary Reguifites in ere&ing Condu&ors; which
Reguifites will appear to be eleven in number. _
1//. That the Rods be made of fuch Subftances, as are,
in their nature, the bef} Condulors of Eleciricity.
2ndly. That the Rods be aninterupted, and perfeitly
continuous.
3dly. That they be of a fufficient thicknefs.
4thly. That they be perfe@ly conneéted with the Com-
-mon-Stock.
5thly. 'That the upper Extremity, of the Rods, be as
~ acutely pointed as poflible.
6¢hly. That it be wery finely tapered.

7thly. That it be extremely prominent.
8thly, -
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8¢bly. That each Rod be carried, in the fhorteft conve-
-nient Direftion, from the Posnt at its upper End, to the
Comson-Steck.

othly. That there be, neither /large nor prominent
Bodies of Metal upon the Top of the Building propofed to
be fecured, but fuch as are connelted, with the Condu&’or,
by fome proper metallick Communication.

1othly. That there be a fuﬁ’icwnt Nusmber of high and
pointed Rods.

And 11¢hly. That every Part of the Rods be very
ﬁzb/}antzal[y ere&cd

§ 520. Firf}, as to the Sué/?ance, of thch, a C'on—
~dultor for Lightning ought to be made ; I believe there |

is no Man ahve, - who has the {malleft idea whatever of -

Ele@tricity, who can- diffent from the received opision,
that [ceteris paribus] a conduéting Rod had always beft be
made of that Sudffance which is, in its nature, the moft
perfest Conductor of Eleéricity.

Of all the Subftances we are yet acquainted with;
Metals are the beff Conduétors of Ele&ricity. Therefore,
the Rod ought to be made of Mezal.

By fome very interefting Experiments, made by the
learned Dr. Prigfily+, Mr. Wilcke, &c. Metals may be
ranged according to the following order, with refpect to
their condué?ing Powers; beginning with the moft perfe&
viz.

Gold;

+ See Dr. Prieftly’s Hiftory of Elecricity Page 708
712
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Gold,

Silver,
Copper,
Brufs,
Iron,
~ Tin,
) Lead.

§ 521.-Secondly, the firft Principles of Ele&ricity teach
us, that a met.llick Conduétor ought to be wninterupzed ;
and the ingenious Experiments{ of Mr. Vairne F. R. S,
ftrongly confirm us in that opinion. '

Nay, it is n#o¢ {ufficient, that the different Pieces of
Metal, which co];:rxaquc the Rod, fhould be but merely
in contaé?, as the Effe& produced by the Lightning upon
Mr. Masne's++ Rod (in South Carolina ), which was made
of feveral Piecks of Iron enly bosked together, evidently
proves. |

A Condutlor ought, therefore, to be perfe&ly comtinuous
that is to fay, it ought to be made of one continued Piece
of Metal, or of different Pieces connefted together
[Metal+++ toMetal] in the moff clofe, perfei? and intimate

Manner poffible. 'Too much attention cannot be paid
to

4 See Mr. Nairne's eleventh Experiment, Philofophical Tranfaltions,
Volume 68, Part 2, Page 832. :

1099
4+ See Dr. Franklin’s Phijofophical Works, Page ﬁg

. 4

44+ N. B. If the different Peices of Metal are joingd together by means
of nuts and fcrews, or in any fimilar manner, no 0 ought to be ufed ; asoil
is a very bad Conduttor of Ele&ricity. A very good way, is to put a thin Picee
of fbect-Lead, between the thoulders of the joints.
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to zbis important particular: and without it, the ele@rical
Sfilent Difcharge through a pointed Condutor muft be
extremely imperfe&. ‘

§ 522. Thirdly, as to the thicknefs of a condu&ing Rod;
from all I have ever ‘been able to learn concerning the

Effe&@s of Lightning, in any Part of the World, upon -

metal Bars, Wires, &c; I am thoroughly convinced, if
all the other Reguifites here-mentioned are duely attended
to, that, cither a Copper Rod balf an Inch [quare, an
Iron Rod one Inch [quare, or a Leaden Rod two Inches
fquare, [ or, which is in effe& the fame thing, the fame

uantity of Metal in any other Form,] would, in any
Cafe, be quite fufficient; tho’ the adding of a greater
Quantity of Metal to the Rod, could (Expenfe excepted)
only be advantageous. I muft however add, that I am
well perfuaded, that, in England, where Lightning is
never fo violent as in fome other Countiies, condutiing
Rods may, very fafely, be made with a_fmaller Quantity
of Metal, than that I have here mentioned; efpecially, if
the Buildings, upon which they are erefted, be but /ow.

§ 523. Fourtbly, condu&ing Rods ought to.be perfefi-
-ly conneéted with the Common=-Stock: for, it 1s evident,
that a metallick Rod (however perfe& it might be in every
other refpe&) cannot poffibly anfwer the purpofe tho-
~roughly, eithes of condu&ing a Stroke, or of conveying
Ele&ricity /n filence, t: the Common-Stock ; unlefs fuch
Rod be properly connetled therewith. -~

I apprehend,’ that one of the greateft Errors, that have

ever been committed in the ere&ing of Condu&ors, 1s;
| the
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the - carrying the lower .End of the Rod only a few
feet into the Earth; particularly, in thofe Countries
where the Earth is often extremely parched-up and
"dry.  Dr. Franklin fays, in a Letter to Peter
Collinfon, Efg. F.R.S. that, he had found fmple dry
Eartht to be an exceeding bad Conducor of Electricity.
Neither do I believe, that the adding to Earth, any
moderate Quantity of Moifture, could make it, by any
means, a fufficient good Condutior, to enable it to convey
‘with due facility, from the /lower End of the Rod, any
great Quantity of natural Eleliricity, which might either
Juddenly firske, or gradually flow, to the upper End of the
‘Rod: inafmuch, as it is #oz {ufficient, that the Ele@ricity
thould be merely able to run out, at the /ower End of a
Condu&or; but, that it {hould be able to run out wizh
the utmoft poffible, facility ; as muft appear evident, from

what I have faid above, in PART XIL

'§ 524. The beft way, undoubtedly, to anfwer this
purpofe,.is, for the lower Extremity of the Rod to be
carried into Water, at the” Diftance of ten yards or up-
-wards, from the Foundation of the Building upon which
the Rod is. ere&ed. '

§ 525. But, as very fré'quently, this is not poﬂible’to‘be
done, I {fhould recommend, in fuch Cafes; that a round
' . Dd o " Rod,

-

4 See Dr. Franklin's Philofophical Works, nge 35 and 36.

. ‘ - 514 ' '

" N. B, Mr. Délavalhas alfo found that dry Miuld would not conduét EkeSiricity.
See Dr. Prigfiley’s Hiftory of Elericity, Page 224
712
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Rod, made either of Copper or of Lead, be carried,’
under ground, from the lower End of the Condu&or, to .
the Diftance of fifzeen or twenty pards from the Foundation
of the Building; and that it fhould be there properly
conneéted with a wide Strip of Copper or of Lead, fome
_yards in length, whichought to be made jagged at its edges,

and which ought to be_funk deep into the moift Earth, :

526. Now, the Reafon, for my propofing, that this
Strip of Metal thould be funk deep into the Earth, is; that
1 conceive, that Earzh, at a good deprh, is never extremely.
dry. | e :
The Reafon for my propofing, that this Strip fhould be
made jagged at its edges, is; that, the Ele@ricity may be
able to difcharge itlelf with the greater facility : mafmuch
as Ele@ricity is known, both to enter into, and to iffue out
of, Metals, with greater eafe, through Points and fharp
edges, than elfewhere. I

The Reafon for my propofing, that the above mientioned
Strip of Metal, fhould be wide, and fome yards in Jength,
is; in order, that a greater Quantity.of Metal fhould be
in contalt with the moift Earth, into which the Ele@ricity
of the metallick Condu&or muft difcharge itfelf.

The Reafon for my propofing, that the Rod, which is
made to conne& this Strip -of Metal, with the lower End of
the Conduétor that is fixt to the Building, fhould be
ffteen or twenty yards long, and fhould be rouxd, is;
that, the ele&rical Fire, after having run down the'Gon-
-du&or, fhould be conveyed to fuch a Diftance from the
Building, as not to be in danger of damaging its Foumdarion;

' ' L - and
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and that it fhould 7oz have fo great a tendency to difcharge
itfelf, into the Earth, zear the Building, as at a greazer
- Diflance from it. .

And laftly, the Reafon, for my propofing that fuch
Parts of the Condu@or as are under ground fhould be
either of Copper or. of Lead, and not of Iren, is; that,
Iron when laid under ‘ground is fubje& to great decay ;
and that the Ruf 4 of Metals does noz conduct Electricity.

§ 527. Fifthly, the many excellent Things that have
been written, at different Times, ‘m different Countries,
by very learned and ingenious Men, fuch as Dr. Franklin,
Signior Beccaria, Mr. Wilcke, Mr. Henly, Mr. Le Roy,
Dr. Ingen-boufz, Mr. Arcbard, Mr. Nairne, &c.
have fully convinced the - ¢ Judges on this Subjed,
that conduting Rods ought always te be terminated in very
acute metallick Posmtsy and I truft, that what I have faid
in this Treatife, will tend, in fome meafure, ftill more
firmly to eftablifh the important Truth, that (in order to
give the greareft Degree of fecursty to Buildings), zbe upper
Lxeremity, of every metallick Condullory ought to be made .
as acutely pointed as po/fible. -

§ 528. Sixthly, now, fince, the admirable Properties
of a merallick Point, do_not depend upon. its Form, but
upon its projefling beyond the ele@rified Body or Bodies,
to which it s (by a- good communication) connefted 3 and
-alfo, upon the fmall Quantity of Surface which it has in
«<ontaé? with the Air, as was explained above, in § 47 : it is

Dd 2 ©© evident,

i+ See Dr, Priefiley’s, Hiffory of Ele¢tricity, Page 224.

Jilz. -’
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7 evident, tHat, in order, for a Rod to have a// shs

dable advantages, of which, a very acutely pointed Con- .

 duéior is Jufeceptible ; it 1s neceflary, that fuch Rod be

moreover very finely tapered at its upper Extremity. That
is to fay, that, not only the Zersex of the Rod thould be
exceedingly fharp ; but, that the upper End of the Rod,
for fome way down, fhould be very fimall; fo as to form
a Cone or Pyramid, the Diameter 4 of whofe. Bafe thould
bear an extremely fmall proportion to the Height of fuch
Cone or Pyramid ; as, for inftance, the Jmall proportion
of onme to forty. So that, at the Diftance of forzy inches
from the Pertex of the Rod, the Disameter of the Rod
thould not exceed ome inch; at the Diftance of . swenty
inches, the Diameter fhould not exceed balf an inch;
at the Diftance of ten inches, the -Diameter thould not
exceed one quarter of an inth; and {o on, in propertion.

§ 529. The upper fifteen or twenty inches of the Rod,
muft be of Copper, and not of Tron ; as -Iron, expofed to
the Weather, would r«#; and Ru«f# does not condut?

The Iron Part of the Rod may be painted : but, the
upper Extremity of the Rod never muft ; as Pains is #o
Condutlor. - : g

§ 530. I do not approve of the method, of making
the Point of a Condu&or of Iren gilty Firft, becaufe
Gilding does not adhere very well to Jron, efpecially when

- expofed

+ N. B. I have here agplied the Word Diameter, to the Bafz of Pyramids
in general, for want of a better in our Language.
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expofed conftantly to the Weather; and Secondly,
becaufe the upper End of the Rod, cannot be made, zbis
way, either fufﬁciensby tapering, or fufficiently acure,
which is a capital obje&tion. The moft perfel? way
poflible of terminating the upper End of a Conduéor, is
undoubtedly, to fix neatly, to the Top of the tapering
Copper Part of the Rod, a wery fine, and exceedingly
acute needle of Gold, projeing half an inch, or more,
beyond the Copper. The beft method of fixing this fine
Gold wire, is, toinfert one End of it, very tight into an
- exceeding fine hole drilled vertically into the Top of the
Copper Part of the Rod. In Figure 24, aa reprefents the
needle of Gold, and b4 reprefents the Top of the Copper
Part of the Rod, both of their natural Size. The
Quantity of Go/d that this takes, is fo extremely trifling,
that it can never fenfibly add to the Expence. There is
no Method, - which I fhould fo ftrongly recommend,
as this: tho’, a Copper Termination, fufhciently zapering
and fufficiently gcure, will anfwer the purpofe very well,

§ 531. Seventhly, it is allo evident, from what was
laid down at the beginning of § 528, and from what was
faid in § 48, in§ 49, and in fome preceding SecTioNs of
PART 1I; that, the #pper Extremity of acondu&ing Rod,
muft not only be exceedingly acutely pointed, and wvery
finely tapered, but muft alfo be extremely prominent.
That is to fay, that the Rod fhould extend about ¢/ghe,
ten, or fifteen 4 Feet, above a// the Parts of the Building
which are the moff contiguous to it.

§ 532.

4 N. B. Two Conductors which I caufed to be ereed, in Kent, upon Che- -
-vening Houfe, extend, each of them, upwardsof feventeen Feet, above the Stacks
of Chimneys againft which they are fixed, .
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§ 532. We have feen above (§ 358,) that every
conduéting Body, which is placed within the fenfible Part of
any ele@trical Atmofphere (whether that Atmofphere be
charged in plus or in minus ), will neceflarily tend tobecome
charged, at its Side which is the neareff to the charged
Body producing that Atmofphere, with an Ele&ricity
contrary to that of the ele@rical Atmofphere in which it
is immerged. oo

There?ore, when a Thunder-Cloud approaches towards
the Earth, it is evident, that, zhsz Part of the Earth
which is immediately wnderneath, muft become charged
with an Ele&ricity contrary to that of the Cloud. The
neceffary confequences of which muft be, that, zhas Pare
of the Earth, which thus grows charged, will become
furrounded by an elefrical Atmofphere, which will be

contrary to that of the Clond; agreeably to my Experiments
related above. | : '

§ 533. Now, we have feen above, 4 that, it is the
elelirical Atmofphere round a charged Body which tends to
prevent {uch charged Body from becoming anelefrified.
That is to fay, in the cafe before us, that, zbar Part of
the Earth which becomes charged with -the contrary
Ele@ricity to that of the Cloud, will be prevented, by
the electrical _Aimofphere, which [urrounds the charged
Portion of the Earth that is under the Cloud, from
having its natural Equilibrium with the Cloud, reftored.

§ 534

———r

4 From § 30 to § 4o




( 215 )

§ 534 From the important- Law which I have demon-
' ftrated above, with refpe& to the e/eftrical Denfity of
ele@rical Atmofpheres; 1t is evident, that, the El&ri-
-city, of the eleftrical Atmofpbere which thus fur-
-rounds the charged Portion of the Earth that is under
the Thunder-Cloud, muft decreafe in denfity in the inverfe
Ratio of the fquare of the Diftance from the Surface of the

Earth.

§ 535. Therefore, if any rtapering, pointed metallick
Conduétor, be made to projel? above the Surface of 1he
Earth, or be made to proje? above any very large
condulting Body whatever (as, for inftance, a flat Roof of
Lead,) raifed above the Surface of the Earth; it is evidont,

that, the ele@rical filent Difcharge through the Condu&or,
will [cateris paribus] be the firongef?, in the Cafe, when
the upper Extremity of the Rod projedds the moff: inaf-
-muci?zs the more it projelts, the more it will be out o
the denfe Part, of the eleltrical Asmofphere, of that charged
Portion of the Earth which is under the Cloud.

. § 536. And, from the above-mentioned Law, of the
eleftrical Denfity, of ele@rical Atmofpheres decreafing in
the inverfe Ratio of the fquare of the Diftance from the
charged Body producing fuch Atmofphere; it evidently
follows ; if the condu&ing Rod projeéts, for example,
twelve feet; that, the Denfity of the Eleftricity, of the
Earth’s ele@rical ‘Atmofphere, round the metallick Point
of fuch Condu&or, will be four times lefs, than if the
Rod profected only fix feet ; that, it will be nine times lefs,
than if the Rod projected only four febt ; that, it will be
Sixteen times lefs, than if the Rod projecied only three fleet;

that,
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that, -it will be 2birty fix times lefs, than if the Rod
projected only two feer; that, it will be fixty four times
lefs, than if the Rod projected only one foor and an balf;
that, it will be one bundred and forty four times lefs,
than if the Rod projected only ome foot; and fo on, in
proportion. : :
I know of nothing, that tends {o firongly to prove, the
great advantage that there is, in making zapering
pointed Conduors prejei? confiderably, as this very
circumftance. ' : =

§ 537. Eightbly, that the Rod ought to be carried in
the fborteft convenient Direction, from the Point at its
upper End to the Common-Stock, is evident, from the
.well known Property, which an e/ef?rical Charge has, of
pafling that way where it meets with the Jeaf? Refiffance 5
and confequently, of dividing itfelf, and of prefering a very
- fhors paflage + through sndifferent Condu&ors [ or even
through the Air ], to a long Paflage through Mezals, -
From the fame Principle, it appears, that any
wmetallick Condutlors (fuch as metal Water Pipes, &c.)
which commurnicate with the condu&@ing Rod, and which
reach snear the Earth,  thould be conne&ed, by a proper
metallick Communication, with the Common-Stock. -
§ 538. Ninthly, that, there fhould be, neither Jarge
nor prominent Bodies of Metal, upon the Top of the
Building

4 See the very decifive: Experiments that the learned Dt Priefiley has
aade upon this fubje&, and which he relates in his Hiftory of Ele&ricity,
~ Pages 689 & feq. )
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Building propofed to be fecured, but fuch'as are conneded
with. the Conduttor, by fome -proper mwotallichk Commu-
-nication ; has been clearly fhewn by that knowing
Ele&rician Dr. Ingen-houfz, in an excellent Paper, which
he prefented to the Emperor, containing his opinion of
the beft Method of fecuring Gunpowder Magazmes
againft damage by. Lightning. 4

. 'The precaution here-mentioned is eafy to be taken and
the confideration of the ele@rical returning: Stroke (the
nature of which I have éxplained above) f’cill more fully
evinces the utility of fuch precaution. -

§ 539. Tentbly, the Number of bng and pomted Con-
~dutors neceflary to fecure a Building perfe@tly, muft
depend upon the Size, Form, and Sltuauon of fuch
Building.

" Signior Becearia , to whom the Sc1ence of Ele&nclty
1s {o highly.indebted in a variety of refpeds, is of opinion,
that Buildings of tuch extent, ihould have fe!veral bigh
and pointed Conduors. . :

§ 540. But, even wnthout this. grear. Autheority, the
propnety of havmg feveral high and pointed Conductors,
upon . extenfive Buildings, muft evidently appear, from:
what I have faid above (in PART XIII), with refpeét to
the moft general MANNER in which, an bigh and
pointed Condutior tends to fecure a Building againtt elec-
tncal Strokes of Expl ofion ; namely, by /i lem‘ly ds fcbargmg

EKe _ into

+ See Dr. Prujll'p s H iftory qf Elc&nc;ty, Pagcs 381 and 382 -
712
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into theEarth, the Elettricity, of that Part of a Thunder
Cloud’s ele@rical Atmofphere, into which, it is
particularly immerged. | ‘

§ 541. The learned and i mgemous Dr. Ingen-boz{/'z has,
fhewn how a Stroke of Lightning might, by means of a
Shower of Rain or Hail, ‘ge condulted, from the Clouds,.
to one Extremity of a large Buxldmg, tho’ the otber
Extremity of the Building were properly fecured by a
Condu@or. This circumftance tends ftrongly to prove
the utility, of having fevera/ acute and prominent Con-
-duétors, upon extenfrve Buildings.

§ 542. Confequently, the bigheff Parts of a Building,
the mof elevated Ridges, all the very prominent Stacks of
Chimneys, and all the moff falient Angles, ought, in
order for the Building to acquire the greateft degree of
fecurity, to be armed with an bigh, tapering and acutely
pointed mezsallick Conduclor, properly conne&ed with
the Common-Stock. And, upon Edifices of great import-
-tance (efpeciall Magazmes of Gunpowder), the posnzed
Conduéiors ought never to be above “forty or fifty feet
afunder ; and if they were to be at flill /maller Diftances:
afunder, the Security they would afford would be fhill
more perfett. :

§ 543- And cleventhly, that every Part of the con-
-du&ing Rods be very jubﬁant:ally erefted, is almoft too.
evident to be neceffary to be mentioned: but, the chief
Reafon for my doing it, is, that I have feen abroad, a
metallick Rod, fupported by a Pillar of Glafs, blown
down in a vxolent Storm of Wind, Such Condu&ors,

are-
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are not intended for Experiments, but, folely for Securing.

Buildings againft damage by nghtnmg, do not require
to be fupported upon G/afsi or any other non-conduéior.

They may however be fupported upon proper kinds of
non-conductors, with great advantage.

§ 544. Now, leaft any thing I have faid, in the
foregoing Pages, fhould happen to be mlfunderﬁood I
thxni it neceffary to add ; that, I do not abfolutely dcny
all pofibility of an bigh and pointed Conduélor being
firuck, but I maintain it to be a thing which is mq/i
highly :mprobable in every refpe&; and that, even fhould
it happen, no Damage could be done to the Bulldmg by.
fuch Stroke of Lightning, if the Rod were of a fufficient

thickngfs, and were properly ere@ed.
But, I have never been able to hear of a fing/e Inftance

(nor do 1 believe that any can be produced), of an big5,
tapering and acutely pointed metallick Conduttor having

ever, in-any Country, been firuck by Lightning, if it hadf
all the neceffary Requifites that have been explained in

this PART XIX, and efpecially the fecond and Jourth
.Regmf ites above partlcularly defcribed.

Ee 2 PART XX.
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P A R T XX.

SECTION 545.

IVERS admirable Advanfages, of elevated and
' acutely pointed metallick Rods, have been demon-
~ftrated already ; but, the moftexcellent, and (perhaps)

the moft wonderful, of a// the Properties, of fuch bigh

and pointed. Conduliors, fhll remains to be explained.

§ 546. It may appear a Paradox, but yet I hope to
prove the Propofition to be zrue; that, bigh and pointed

Conduttors (properly ereéted,] will tend to fecure, both.

Perfons and Buildings, againft the above-mentioned bad
Effe@s from natural Ele@ricity, in the mofi effeltual

Manner, when the Clouds are the mof} powerfully charged -

with the Matter of Lz;gbtn'ing: that is to fay, in that
very Cafe, in which, were it not for fuch bigh and

pointed Condullors, there would be zbe mofi Danger

to fuch Perfons and Buildings. .

This is a wonderful Circumftance, in favour of
elevated and acutely pointed metallick Rods, which is, in-

my opinion, of the higheft importance; tho’, it has
never yét (I believe,by any Perfon,) been at all attended to.
§ 547- In
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§ 547. In order to make zbis diftin@ly underftood,
it is neceflary to premife, that, very wiolent Strokes of
" Lightning do invariably come, from much more confidera-
-ble Diftances, than very moderate ones. 'The reafon of
which, is fimply this.

. § 348, When a Cloud, whether great or {mall, con-
-tains but a _fimall Quantity of Ele&ricity ; the denfe Par:
of the Ele@ricity, contained in the ele@rical Atmofphere
of fuch a Cloud, carnot be of any very great extent.

Now, we have feen above (§ 29), that, it is the den/e
Part of the Eleé@ricity, contained in an ele&rical Atmof-
-phere, which caufes that e/ef#rical Atmofpbere, to become
a fudden Condutor of the eleftrical Charge, to a given
Diftance from the Cloud producing fuch ele@rical
Atmofphere. '

§ 549. Therefore; fince, the denfe Part of the Elec-
~tricity, contained in the ele@rical Atmofphere of a Cloud
that is weakly cbarged, cannot extend to any very great
Difiance ; it is evident, that the {riking Difiance, of a
Cloud weakly charged, cannot be of any very great extent.

That 1s to fay, that, a Cloud weakly eletirified, muft
neceffarily approach #near the Earth, before it can dji/~
~charge, with an Explofion, its Ele&ricity, upon any
Body placed on the Surface of the Earth.

§ §550. Whereas, when a Cloud is wvery p'o'we;j'u/./y-
eletrified ; the denfe Part of its ele@rical Atmofphere,

will extend to a prodigious Diffance. The confequence
. - . 0 .
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of which is, that, the friking Diflance, of a Thunder
Cloud wvery powerfully charged, muft be of a vaft extent,

§ 551, It is, therefore, impoffible, that a Thunder
Cloud wvery powerfully elefirified, [fhould firike, in the firft
inflance; that is to fay,| thould firike, in full force, at
any /mall, or -even smoderatey Diftance from the Earth.
Inasmuch as fuch a Cloud muft, of neceflity, difcharge,
with an Explofion, the greateft Part of its Ele@ricity,
before it comes to fuch fmall, or even moderate, Difance.

§ 552. I do ot aflert, that the Force of an elefirical
Difcharge from a Thunder-Cloud, is always as fome dsrzé?
Funition of the Length + of the firiking Diflance : for,

Ican

4 1t is proper to take notice, in this place, of the neceffity thereis, to pay
particular attention to all the circumflances attending any Experiments made
apon the proportional Length and Force, of Sparks or Strokes in Ele€tricity ;
in order, to avoid falling into the greateft Errors, that could poffibly be
adopted. ' :

Every One knows, for inftance, the immence Difference that there is, be-
-tween the Force of along Spark taken from a common Prime-Conduttor, and
the vaft fuperior Force and Pungency of a much fborter Spark taken from a
Leyden Far. Nay, there is a variety of fuch Differences, even in eletrical .
Machines, that are more fimilar in their nature; fuch as fingl, and double,
Prime-Condutors 3 and fuch as fingle Leyden Fars, and Leyden gatieries. For,
the Lergtb of the Spark (for inftance,) from a large Battery, compofed of
many Lcyden Fars, is often not near fo great, as the Length of the Spark
taken from only one of thofe fame Jars; tho’, the frength of the Shock,
;cclaﬁ;ned by the Battery, is fo waflly fuperior to that; occafioned by the

ngle Jar.

I thall defer the difcuffion and explanation of thefe Things to my propofed
Treatife .on Leyden Fars, &c. 1 will, therefore, only fay, in this place,
that, in making Experiments, or in reafoning, upon the relative Lengtg

: _ an




( 223 )

I can conceive, that, the Size, Shape, Denfity, relative
- Charge, and particular Situation, of different Clouds, [to-
-gether with the particular Circumftances, by which, their
eleétrical Atmofpheres might be affe@ed,] may caufe z4ss,

in fome Degree, - to vary. But, I believe, that there
1s-no¢, in the World, any Ele@rician, (or any Man who

pretends to be an Ele&rician,) who will conteft the Truth
of the general Propofition 1 have here laid down; wvrz.
That, very wiolent Strokes of Lightning ; namely, fuch
as proceed from Clouds, which are the mof2 powerfully
elettrified [whether in plus or in minus]; muft invariably
come from a prodigious Diftance. And that, moderate

Strokes of . Lightning ; namely, fuch as proceed from .

Clouds, which are but weakly elef?rified [whether in plus-

Or in minus); cannot come, to the Earth; fram #ear fo
confiderable ++ a Diftance.

§ 553. Now, let us fuppofe, that there be #wo
Thunder-Clouds ; the one, very powerfully charged with
Ele@ricity, which (for diftin@nefs) I will call C; and the
ather, but weakly charged, which I will call c. 5

. ar

and Force, of ele@rical Sparks or Strokes; none but Magazines of Elerici-
-ty, of the fame kind, and of fimilar attributes, ought to be compared together.
So that, the Strokes, from fingle Prime-Condutlors. f[of Jfimilar Forms], fromu
JSingle Elettrophori, from double Prime-Conduflors, trom double Eletiropbori,
from Leyden Plates, from Leyden Fars, from different kinds of Leyden Bat-
teries, &c. and from Thunder-Clouds differently circumftanced, ought always,
to be refpettively compared, with ele€trical Strokes of the fame Clafs.

+ 1 have reafon ta think, that the Clouds being #egatively [inflead of
pofitively] eletrified, will produce a difference in the above-mentiond refpect. -

4+ N.B. Itisupon a fimilar Principle, that the ingemnious Elettrometer
of Mr. Lane F. R. S. is founded. The defcription of this EleGrometer is.
given, in the Philofophical Tranfattions, Volume 57, Page 451 & feq.

553

s
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That Part, of the powerfully eleétrified Cloud C’s
ele@rical Atmofphere, which is juff at the Limit of the
natural 'V firiking Diftance, of that Cloud C; Iwill call L.

And that Part, of the weakly elettrified Cloud c’s
ele@rical Atmofphere, which is ju/? at the Limit of the
natural firiking Difiance, of that Cloud ¢; I will call /

§ 554. Let us fuppofe, that there be a good merallick
Conduttor, properly connefled with the Common-Stock,
and terminated, at its upper Extremity, in a very promi-
-nent, tapering and acute metallick Point; and let us
examine, whether the greatefi Degree of Security would
be derived, from the aion of filent Difcharge, through
fuch acute metallick Point, in the Cafe of the very power-
g,ul[y elelirified Cloud C, or in that of the weakly eleltrified

oud ¢, above-mentioned.

§ 555. Firft, it is evident, from the Principles of
Elettricity fo fully laid down in the foregoing Pages ;
that, the Quantity of filent Difcharge, through a good
metallick Condu&or, properly conne&ed with the Earth,
and whofe upper Extremity is grven, in prominency, in
acutenefs, and in pofition, muft [caeteris paribus] be pro-
- ~portional, to the elaftick elettrical Preffure, of the
ele@rical Atmoiphere, fuperinduced upon the given Point
of fuch metallick Conduor.

§ 556.

- Do

4 When I make ufe of the Expreffion, of the natural firiking Diflance,
of a Thunder-Cloud, or of any other charged Body ; I always mean to
fpeak of the greatef Diflance, to which, fuch eletrified Cloud, or, fuch
charged Body, is able to firike upon-any given conduéing Body ; before the
firiking Diftance is, by any means, diminithed, .
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55 6. But, the elaftick elefrical Preffure, of an
ele@rical Atmofphere, fuperinduced upon a given metallick

Point, is neceflarily proportional to the Denfity of the
Juperinduced EleSiricity.

. .§557- Thercfore, the Quantity of filent Difcharge,
~ through a given metallick Point, mult [ceteris paribus]

be proportional to. the Denfity of the fuperinduced
Eleltricsty..

§ 558. Now, the greater the Diflance, from any
charged Cloud, is; the detter, it is requifite, that zbe
Conductor, between fuch Cloud and the Earth, fhould
be; in order, for fuch Conduéor to be able fuddenly to

convey, the Charge of fuch ele@rified Cloud, to Bodies.
on the Surlace of the Earth. '

§ 559. But, we have feen above, in SECTION 390;
that, it is the E/éricity itfelf, which is contained in an
eleérical Atmofphere, that caufes fuch eleiFrical Atmof-
-phere to become a fudden Condultor of an eleftrical
Charge, to any given Diftance from the ele@rified Cloud

(or other charged Body) producing fuch ele@rical Atmof--
-phere.. -

§ 560. Confequently, the greater the Diffance, from
any charged Cloud, is; zbe greater, it is requifite, that
the Denfity, of the fuperinduced Elefiricity, fhould be;
in order, for it to-be able fuddenly 10 convey the Charge

of fuch ele@rified. Cloud, to. Bodies on the Surface of
the. Earths.

Ff That
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That is to fay, in other Words, that, in the Cafe
before us; it is requifite, that, the Denfity of the fuper-
~induced EleBricity thould be greater at L, in order, for
the powerfully elelirified Cloud C, to firike as far as L;
than, it is requifite, that, the Denfity of the ﬂpermduced
Eleftricity thould be at /; in order, for the weakly eleﬂrt-
-fied Cloud ¢, to firike as far as /.

§ 561. Now, we have feen above (in § 5 5 7), that the
Ruantity of filent Difcharge, through a given metallick
Point, muft [ceteris paribus] be proportional to the
Denfity of the Superinduced E/eﬂrmty

Therefore, it is evident, that, in the Cafe before us;
the RQuantity of fillent Difcharge, through the given
metallick Point, would {cateris paribus] be greater, from

the Part L of the eleftrical Atmofphere of the power-
~fully eleftrified Cloud C; than, it would be, from #zbe
correfponding Part I of the ele@rical Atmofphere of the
weakly elettrified Cloud c.

And, it is moreover evident, that, fuch anﬂtity of
JSilent Difeharge, through the giuen metallick Point, would
be, as much greater at L, than it would be, at /3 as
the Denfity of the fuperinduced Elefricity at L, is greater
than the Denfity of the fuperinduced Eleé't’rmz_‘y at 7.

§ 562. That is to fay, that, the given metallick Point
would, when at L, -caufe, during any fhort given Time #,
a greater real DEFICI-ENCY, in the Quantity of the
Eletriciry, which iscontained in the jisperinduced elec-
~trical Atmofpbere of the powerfully charged Cloud C, and
which is requifite in that ele@rical Atmofphere, in order
to enable that powerfully charged Cloud C, to firike as If:ar

as L;
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as L; than fuch given metallick Point, when at /
would, during the fame fhort given Time 2, caufe, in
the Quantity of the Elefiricity, which is contained in the
Superinduced ebeltrical zftmofpbere of the weakly charged
Cloud ¢, and which is reguifite in that ele@rical Atmof-
-phere, in order to enable that weatly eletirified Cloud c,
to firéke as far as /.

And it is evident, that, the elef#rical Deficiency pro-
-duced at L, by the given metallick Point, during the
thort given Time t; muft be, to the elef?rical Deficiency
produced at /, by the fame given metallick Point, during
the Jame (hort fven T?me t; in the fame Ratto, as the
Denfity of the f wperinduced Eletiricity at L, is to the
Denfity of the fuperinduced Eleiiricity at L

§ 563. Now, it is moft evident, that, the faid e/ef?ri-
~cal Deficiencies do refpe&ively reprefent ‘the Ruantities of
Elecricity, that muft neceflarily be fupplied to the ref-
-pe&ive elefirical Atmcypbere: Juperinduced, - in order,
for the above-mentioned given metallick Point to be
Sruck.

That is to fay, that, the Quantity of Elefiricity, which
it is requifite thould, during any fhort given Time ¢, be
Jupplied, to the eleftrical Atmofphere fuperinduced upon
the given metallick Point at L, in order, for fuch given
metallick Point to be firuck from the powerfully charged
Cloud C ; muft be, as much greater, than the Quantity
of Ele&rmty, which it is reguifite fhould, during the
/sze thort given Time ¢, be fupplied, to the ‘cledrical At
~moiphere Juperinduced upon the given metallick Point at
J, in order, for fuch given metallick Point to be firuck

Ff 2 . from
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from the weakly charged Clowd c; as the Denfity of the

[fuperinduced Eleltricity at L, is greater than the Denfizy
of the fuperinduced Eleﬁ‘rz'cigy at L

§ 564. Confequently, the given metallick Point, when
at L, will [cateris paribus], by means of its gradual
Operation of filent Difcharge; tend, in the refpect above
mentioned, more frongly,” in any fhort given Time ¢, to
prevent an “eledrical Stroke of Explofion from taking place,
from the powerfully charged Cloud C; than, fuch grven me-
-tallick Point would, when at /; tend, in the fame thort given
Time t, to prevent an ele&ncal Strol’e Explofion from
taking place, from the weakly charged Cloud ¢ ; as, from
the clear and important Principles fo fully laid down
in PART XIII of this Treatife, muft evidently appear.

565. The eleftrical Atmofphere of any powerfully
charged Cloud C, muft always (agreeably to what has
been ftated above),' of neceffity, extend to a grearly
- Juperior Diftance, than the eleftrical Asmofphere of any

‘weakly charged Cloud c.

Therefore, if the zwo Clouds C and ¢, approach towards
any pointed metallick Condulior upon the Surface of the
Earth, with any given Velocity v; it is evident, that, the

. Time of the given metallick Point’s a&ion of Silent Dif-
~charge upon the fuperinduced ele@rical Atmofphere of
the powerfully charged Cloud C, mult nearly [cateris
S fmlzbus] be, as much greater than the Time of the Jame
given metallick Point's a@ion of filent Difcharge upon the
fuperinduced ele@rical Atmofphere of the weakly charged
C/oud ¢; as the Extent of the ele&rical Atmofphere l?f )

the
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the powerfully charged Clond C, is greater than the Extent
of the elettrical Atmofphere of the weakly charged
Cloud c.
~ §566. Now, we have feen (m § 564), that a Condu&or,
terminated in a prominent acute metallick Point, would
tend more ffromgly, even in a fhort given Time,to prevent
an cle@rical Stroke of Explofion from taking place from a
powerfully cbarged Cloud C; than, fuch given metallick
Point would, in the fame fhort given Time, tend to prevent
an ele@rical Stroke of Explofion from taking place from a

‘weakly charged Cloud c.

Therefore, in the Cafe before us, it is-evident, that,
the given mesallick Point, by having a long Time to a&
upon the {uperinduced ele@rical Atmofphere of the pow-
~erfully charged Cloud C, muft [a fortiori] tend, in the
refpe& above-mentioned, more powerfully, to prevent an
ele@rical Stroke of Explq/' hon from taking place from that

powerfully charged Cloud C; than, fuch given metallick

Point would, by having a much Jborter Time to a& upon
the fuPermduccd ele@rical Atmofphere of - the weakly
charged Cloud c, tend to prevent an ele@rical Stroke of
Explofion -from taking place from that weakly charged
Cloud c. )

§ 567. It is a well-afcertained Faf, 4 that Clouds can
never be the moffi powerfully charged with the Matter of
Lightning, except in the Cafe, when the Air is the moff
free from Moifture.

§ 568.

4+ The Reafons of the above Faf?, are fimply thefe.

1. Becaufe, when the Air is damp, the Clouds cannot acquire fo great a
Degree of Ele@ricity ; as they can, when the ir is dry.
And 2xdly.
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§ 568. Now, when, during a Thunder-Storm, the Air
is the moff free from Moifture; thatis to fay, when the
eleftrical Atmofphere, of the Thunder-Clouds, is the beft
mon~conduiior of EleGiricity 5 if any Eletricity be gradually
and flently difcharged from a Thunder-Cloud's ckéirical
Aimofphere; it is evident, that, it muft require a much
longer Ttme, 44 for fuch Ele@ricity ta be reftored; than,
it would reguire, if the Air was damp: that is to fay,
than it would reguire, if the Thunder-Cloud’s eleé?rical
Atmofphere was not a good non-condicior of Ele€tricity.

§ 569. That is to fay, in other Words, that there is
#o Cafe whatever, in which, any Eleftricizy, that is
gradually and filently difcharged from a Thunder-Cloud’s

eleirical Atmofpbere [by means of an high and acutely
pointed

And 2xdly: Becaufe, even if it were poffible, that Clouds, when the dir is
damp, could acquire any very flrong given Charge of Elelricity; fuch given
Charge would, before the Thunder-Cloud could come within a friking
Diffance- of the Earth, be, cereris paribas, much foouer difipated, [that is to.
fay, thé watural elefirical Equilibrium, between the Cloud and the Earth,. would:
be much fooner filently reftored,] when the dir is damp; than, it would be,,
when the Air is. mote free from Mbifture.

N. B. It is for thefe Reafons, that [generally {peaking] there is oz near fo.
wiuch Danger from Lightning, when the dir is damp ; asthere is, when the Air-
is extremely dry. )

++ We have not as yet any electrical Infiruments, that are proper for-
the meafuring of this Difference; but,. it is evident, that it muft be propor.
~tional to the Fime, which ele€trified Bodies take to lofe any given Charge
of Ele€tricity; which Time (every one knows) is fo vaftly greater, when the:
Air s dry, than when the Air is damp. We have to expect fome very intereft-
-ing Experiments upon this fubject, from the learned Signior Fontana, who
lllzas already diftinguithed himfelf fo much in the inveftigation of the Laws of

ature.
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pointed metallick Condulor], would reguire a longer Time, in
order to be reflored; than, in the Cafe, when fych
- Thunder-Cloud is the moff powerfully charged with
Eleétricity: inafmuch, as fuch Clouds as are the moff
powerfully charged, are always furrounded by an elefrical
Atmofphere which muft neceflarily be a good #on-conduéior
of Elebiricity. -

§ 570. Now, I have demoftrated above (§ 562), that,
a given metallick Point would [cateris fimilibus] caufe,
during any fhort given Time, a much greater real DEFICI-
-ENCY, in the %uantity of Elec?ricity, which is contained
in the fuperinduced elecirical Atmofpbere of a Cloud power-
~fully charged; than, fuch given metallick Point would
(in like manner), during the fame thort given Time, caufe
in the Quantity of Elef?ricity, which is contained in the
Superinduced electrical Atmofphere of a Cloud that is but

weakly eleirified. ‘ ‘

I havealfo proved above (§ 565), that, a given metallick
Point maft [ceteris fimslibus] exert much longer its aGion
of filent Diftharge, upon the fuperinduced elettrical
Atmofphere, of a Cloud powerfully charged; than, upon the
Superinduced elefirical Awmofphere of a Cloud that is but
weakly charged. ' '

I have moreover juft thewn (§ 569), that, there is xo
Cafe whatever, in which, any E/lkéricity, that is gra-
~dually and filently difcharged from a Thunder-Cloud’s
eleftrical Atmofphere [by means of an bigh and acurely
pointed metallick Conducior), would require a longer Time,
in order to be reffored; than, in the Cafe, when
fuch Thunder-Cloud is the mof powerfully charged with
Eleliricity. S

And
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And I have likewife fully explained, in the foregoing:
Pages (§ 390), that, it is the E/ef#ricity itfelf, contained in
the. eleftrical Atmofphere of a Thunder-Cloud, that
enables fuch elefirical Atmofphere to condué? any ele@rical
Stroke of Explofion, to Bodies on the Surface-of the Earth.

§ 571. Confequently, from thefe Propofitions, it muft
appear evident ; that, a metallick Conduttor, properly.
ereéted, and terminated at its upper Extremity in a very
prominent and acute metallick Point, has the peculiar, impor-
~tant, furprizing and moft excellent Property, of tending
sven. MORE POWERFULLY to prevent an ele&rical
Stroke of Explofion from happening, near the Place of
Silent Difcharge, in the Cafe, when the Clouds are the
moff flrongly charged, than, when they are but weaskly
charged, with the Master of Lightning.

Here, we may perceive, not only the Direétion of
DIVINE #ifdom, but the Goodnefs of PROVIDENCE
towards Mankind, in having fo admirably fettled a//
thefe Things, in the fublime arrangement of the World,
that, it fhould be in the power of Adwmy to fecure Them-

" ~felves and their Habitations, againft the above-mentioned-

dire Effe@s of natural Ele&ricity, i _fuch a Manner, that
there fhould be the /mallef Danger to be apprehended,
when there is the greatq}%zﬂimiy of ele@rical Fire in the:
Clouds ; and that there ‘fhould be: the /aff Probability
of the Lightning falling, in thofe wery cafes, in which,
if it did fall, the inevitable Confequences would be the
moft defiru@ive, the moft fatal, and the mof? tremendous..

4

APPENDIX.
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A PP ENDTI X

SECTION 3572

EST fome things I have faid, in the foregoing
Pages, fhould happen to be mifunderftood; I have
judged it proper, for the fake of greater perfpicuity, to
fubjoin this APPENDIX, which will, I hope, prevent
any Propofitions, of which I fhall here give a more de-
-tailed Explanation, from beirg any-wife mifconceived ;
however concifely fuch Propofitions may have been ex-
-preft above. ‘

SECTIONS 7 and 8, explained.

§ 573. As the Truth of all the moft important Propofi-
~tions which I have laid down above, depends upon the
Exiftence of eleftrical Atmofpheres around Bodies charged
with Ele@ricity [whether in plus, or in minus]; and as
our Knowledge of the Truth of fuch general Propofitions; .
muft neceflarily depend upon our having a juft and true
Idea of fuch electrical Atmofpheres; 1 have endeavoured
to prove, + that, it is the Particles of (circumambient ) Air
being eleftrified, that conftitutes the electrical Aimofphere

" which exifts around charged Bodies,

Gg § 574-

4 See § 19.
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§ 574- I have faid above [in §7, and in § 8], that,
the Air which furroGnds a.Body: ele@tified'@ plus, will, by
coming 770 contal? with fuch pofitive Body, form around:
it, an elecrical Amofphere which will likewife be poitrve.
And that, the Air which furrounds a Body ele@rified i
sminus, will, by -coming into” contal? with fuch negative:
Body, form around it, an ele@rical Asmofphere, which:
will likewife be negative.

Thefe Propofitions are univerfally true: but, I do oz
thereby mean to convey ( as muft evidently appear from
feveral other Parts of this Treatife), that, #o Particles of
Asr can become elefrified, except fuch as eome into
immediate conzaé? with  the charged Body itfelf; for,
all uneleéirified Particles of Air, which come fuccefrvely
into conta& with any Particles of Air that are become
ele@rified, [whether 7 plus or in minus}, will thereby
acquire a certain degree of the /ame kind of Ele&@ricity.

§ 575. When the 4ir is damp ; then, not only the Air
itfelf, which furrounds a charged Body, will become
ele@rified ; but, the agueous Papour, contained in that
Air, will alfo acquire Ele@&ricity, and will [by being a bad
non-conduttor] convey fuch Ele@ricity away in grear
Quantities ; and it 1s for this Reafon, that an ele@rified
Body, furrounded by damp Air, becomes o fpeedily dif-
-charged.

. § 576. It may perhaps be thought, that the Ele&ricity
of a charged Body does nor diffufe itfelf into the cir-
~cumambient Air; but, that it aGuates fuch Air, by
exciting either a zenfion or a relaxation in the natural Fire

inherent
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inherent in it. This is undoubtedly a very ingenious
Hypothefis, which feveral natural Phenomena appear to
favour; but, Itruft I fhall have it in my power, at fome
future time, more fully to eftablifth the Truth of what ¥
have here laid down, with relpe& to electrical Atmofpheres
confifting of common Air that has acquired [either
pofitive or negative | Eletricity, g

SECTIONS 12, 19, and 20, explained.

§577. I haverelated, in § 12, my having caufed a pair
of ele@rometrical Balls, fufpended in the Glafs Receives
of an Air-Pump, to divaricate, by caufing a {mall charged
Prime-Condu&or to communicate with the brafs cap of
the Receiver: but, I omitted to mention, that, that Prime
Conduéor was ele@rified s plus; that is to fay, that, my
four firft Experiments were performed, with pofitive
Ele@ricity only. I have however, in § § 19 and 20, con-
-cluded generally, that, an eleftrical Asmofphere, whether
negative or pofitive, confifts of ele@rified Air. The
Reafon, for my having drawn fuch general Conclufion,
is as follows.

" § 578. Previous even to my having made any ele&ri-
-cal Experiments with an exhaufting Receiver, I had
imagined, that, it was the Particles of [ circumambient| Air
being eleirified, which conftituted the eleftrical Atmofphere
exifting around every Body charged with Ele&ricity. .

With refpe@ to a negative Atmo/phere, this appeared
to me to be particulasly evident. -

Gga2 § 579
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§ 579. I reafoned thus: '

‘¢ It is (perhaps) 7oz impoflible in nature, for a pofizive-
¢« ele@rical Atmofphere to be formed, where there is 7o:
“ Ar; inafmuch as it is (perhaps) no contradi&ion to-fay,.
“ that the Fluid Elef#ricity, may be introduced into a:
“ Space exhaufted of the Fluid Ajr. But, it is an
“ abfolute abfurdity to-fuppofe, that a negative ele@rical:
¢ Atmofphere thould exiftin a vacuum; inafmuch as it:
“ 15 impoflible, for a #on-entsty, which naturally con-
“ -tains no elettrical Fluid, to be deprived.of that which:
“ it does not contain”..

¢ Since, then, a megative ele@tical’ Armofpbere muft:
¢ depend upon the prefence of Air; and-fince, Nature:
¢ always appears to obferve fimslar Laws, with refpeét to.
““ fimilar Subjels ; there is firong reafon to think, thata:
‘ pofitive eleCtrical Atmofphere muft depend alfo upon.the.
« prefence of Air—Let the Experiment be made.””

" § 580. Accordingly, I'made the Experiment; with: -
pofitive Ele@ricity (as related inPART 'T); and I:found:
my Suppofition verified. N

It was quite unneceflary, to makeany fimilar Experiment:
with negative Ele@ricity ; fince, it was, a priori, evident,.
that, a megative ele@rical Atmofphere muft depend. upon.:
the prefence of Air negatively ele@rified..

SECTION 29 illuftrated..

§ 581. I think there is no Principle, in Ele&ricity, . of-
greater importance, (tho’ I believe it was never before
difcovered,) than zbaz, which is ftated in SECTION 29;

' . ‘ namely,
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namely, that, it is the Eleffricity itfelf, contained in an
alectrical Aimofpbere, which ferves fuddenly to condué?,
to a given Diftance, any given ele@rical Charge.

This Principle has been fo frequently mentioned and
exemplified in other Parts of this Work,. that it appears to
me unneceflary to enlarge upon it. But, there is a curious .
Phenomenan. which deferves to be here mentioned; fince,
it tends ftrongly t. illuftrate this Principle. This Pheno--
~menon 18 as follows. '

EXPERIMENT 62

§ 582. Charged Bodies will generally #oz firike at the-
greasefp Diftance, at which, they will f#ally be able to-
difcharge, upon a given Body, their Ele&ricity with an
Explofion; . till after they have been made to frike, upon
the given Body, at fome /maller Diftance. This-Effe&
is particularly remarkable, in fromg ele@rical Machines.

I have obferved, for example; when my large Prime-
Condué&or: (which, exclufive of its metal Neck and Ball,
is about nine feet eight inches in length, by upwards
of ten inches in diameter,) was »oz able to.be made to-
firike, upon a round brafs Body, at the Diftance: of
even zhirteen Inches; if the round brafs Body was mor
previoufly placed nearer to the Prime-Conduéor, than:
that Diftance of 2birteen Inches; that, I could, never-
-thelefs, caufe that Prime-Conduéor to.frike, upon the
fame round brafs Body, at the Diftance of full fourzeen
Inches, provided that Prime~Conduéor were fir/# made to-

© ftrike upon that reund- Brafs Body at the Diftance ( for
inftance) of swelve Inches, and were then gradually re--
-moved to the above-mentioned Diftance of fourzeen
Inches.. This:
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This is to be accounted " for, ‘on the above-mentioned
Principle, as follows. '

§ 583. Every electrical Spark which paffes through the
Air, communicating thereto, faoze Ele@ricity; it is a
certain Portion of fuch Elétricity, when added to the
EleStricity, contained in the ele@rical Atmofphere formed
around the Prime-Condu&or (upon that Prime-Condu&or
becoming again charged), that enables that eleérical As-
-mofphere fuddenly to condu? the Charge of the Prime
Condu&or, to the Diftance of fourzeen Inches ; tho’ the
eleétrical Atmofpbere of the Prime-Condu@or was, before,
not able to condné? the Prime-Condu@or’s eleftrical Charge,
as far even as thirteen Inches. ,

SECTION 353 referred to.

§ 584. We have feen, in SECTION 53, that mine
metal Poimts, which Mr. Arcbard made ufe of, did
not filently difcharge, in a given Time, fo great a
Quantity of ele€rical Fluid, from a charged Prime
Condu@or, as one of the fame nine Points (fimilarly
fituated) did. But, #z0 obje&ion ought to be drawn
from thence, to the trecting upon a Building /fevera/ bigh
and pointed Condutlors, as recommended in PART XIX ;
inafmuch as Mr. Archard’s nine Points were almoft clofe
together, being all sine fixed at once upon a fmall circular
brafs Plate of only ome Inch diameter. Therefore, it is
evident, from what is alluded-to in § 54 ; that, 25/ Cafe
of the nine Points, has no kind of relation to the other;
namely, to zhat of fingle high and pointed Conduttors being
ere&ed upon different Parts of an extenfive Building.

SECTIONS
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SECTIONS 66and68 referred to. _' -

§ 85. In SECTIONS 60 and 68, I ought to have faid, Fig. o
that, the Ele@ricity of the Body AB was prevented from
Ieavmg that infulated Body, 7ot only becaufe the dry Air
round about, was a non-condutor of Eledtricity, but alfo
becaufe the pofitive End, of that Body AB, was become
immediately furrounded, (in the manner explained § 31,

§ 32, and § 33,) by an ele&ncal Atmofphere contammg
pofitive Ele&rlmty

In like manner, the negatwe End, of that Body AB
was prevented from receiving Ele&rxcxty, not only becaufe
the dry Air round about, was a non-conduttor of Ele@n-
-city, but 4/fo becaufe that megative End was become
immediately furrounded (in the manner explained'in § 39,

§ 40, and § 41,) by an ele&ncal Atmofphere: contammg
negaiive Ele&ncxty

SECTI 0 N 82 referred to.

§ 586. I have faid in SECTION 8z, that, when the Fig. g.
ele&rometncal Ball was brought oppofite to the Point D,
that ele@rometrical Ball, reprefented at G, appeared to
waver, and was neither repe/led nor attrafied by the me-
-tallick Bedy AB. It may perhaps be alledged, that, that
fimple Ele@rometer is ill-reprefented, at G, in Figure 9:
but, it was no¢ poffible, in that Figure, to reprefent it
quite corre@ly ; inafmuch as the proper way of making’
my Esght Experiment, is that, which is mentioned at
the End of § 82 ; viz. by helding the ele@rometrical Ball
G (noz over, but) on one fide of, the Body AB. -
SECTIONS
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SECTIONS 100, 101 and 102, explained,

§ 587. Having, in SECTION 100, and alfo in othes
Parts of this Work, {poken of the Quantity of Elefiricity
contained in particular Parts of certain Bodies; I think it
proper to remind the Reader, of the impartant Pro-
-pofition, difcovered by Dr. Frank/in; namely, that the
plus [or minus] Ele@uricity comtained in a conduding Body,
refides entirely on the external Surface of fuch condu&-
-ing Body ; and alfo of the judiciousdiftin&ion, made by
Signior{ Beccaria, between common prefing Ele@ricity,
and the vivid Ele@ricity of a Spark; namely, that the
Jatter condenfes itfelf, for an inftant, wisthin the pores of
Bodies, and endeavours to break the cohefion of their
folid Parts; but, that, in preffing Ele&ricity, any excefs
of Fire, or any deficiency of the fame, does noz, in the
leaft, diffufe itfelf into the Swdffance of Bodies.

§ 588. This explains the Reafon, why the Bafe of
the p/us Elecricity, and the Ba/e of the minus Ele@ricity,
in a trebly-elefirified Body is common, as mentioned in
SECTION 1023 inafmuch, as that Bafe is the Lixne,
where thofe two comtrary Ele@ricities, of fuch Bedy,
meet and join each other, upon the Surfgce of fuch Body.

§-589.

4 See Signior Beccaria's learned and ingenious Treatife on Artifiial
Elettricity, Na. 456.
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§ 589. From the above-mentioned Propofition in Elec-
~tricity, that, the Quantity. of plus [or the Ruantity of
minus| Eleftricity, comtained in a Body, refides entirely on
the external Surface of the Body; it is evident, that the
mean Denfity of the plus [or of the minus| Elettricity of
a Body, is direitly as the Quantity of Surface contained
in the pofitive [or in the negative] Portion, multiplied
into the particular Denfity of the plus [or of the minus]
EleStricity, at each Point of that pofitive [ or of that
negative) Surface.

It is'likewife, in a fimilar manner, evident ; that, the
Quantity, and Power, of fuperinduced Eleitricity, is
(cateris paribus) direétly as the Quantity of Surface upon
which fuch Ele@ricity is fuperinduced.

Thefe Things elucidate the Propofitions laid down
in § 101, in § 102, &c; and fhew, that ftill more compre-
-henfive Propofitions may be founded on like Principles.

SECTIONS 150 & /eq. referred to,

- § 590. In making my Fifieenth Experiment,upon the
neutral or unmeleGrified Point; in order to afcertain, with
the greateft poffible precifion (as mentioned in § 170)
the pofition of the meutral Point; it is proper to make ufe
of an exceedingly fmall ele@rometrical Ball [either of cork,
or of pith of elder], fufpended by a thread of fine fax,
fubdivided to the greateft poffible degree ; as mentioned at
the End of the Noze to § 10.

Hh Itis
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- It is moreover proper, that this fimple Ele&rometer
fhould be infulased, upon a ftick of fealing Wax, as sepre-
~fented in Figureg; left otherwife, it {hould tend to convey
filently away, from the rrebly-elelirified Body, any of
its zmatural Share of Ele&ricity ; and thereby difturb the
Experiment, as explained in PART VII of this Treatife.

The Thread of the Ele@rometer ought oz to be above
three-quarters of an inchin length; becaufe, it can, then,
in certain cafes, (in order to afcertain the newtral Point,) be
brought pretty near to the #redly-elelirified Body, without
there being any danger of the Ball of the Ele@rometer
coming into contalt with fuch trebly-elec?rified Body, when
that Ball comes to be a#2rafted by it.

NOTE to SECTION 201, explined

§ 591. The Propofitions, ftated in the NOTE to
SECTION 201, relative to the Cemter of Gravity of
certain Bodies, placed in given fituations, muft be un-
-derftood to refer to thofe Cafes only, in which the 4o
of the force of Gravity upon fuch given Bodies, is fenfibly
parallel. That is to fay, that thofe Propofitions will be
true, only in the Cafe, when the Diameter of the Bafe
of the Solid, if the Solid be #pright, (or when the Diame-
-ter of the Bafe added to the fine of the Angle of Incli-
-nation, if the Solid be obligue,) is, to the Diflance
between the Solid itfelf and the Center of Attraétion of
the Earth, iz a ratio infinitely fmall. : ~

SECTION
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SECTION 308 referred to.

8§ 592. Having mentioned, in SECTION 308, the
comparative fharpnefs, of the main Stroke, and of the
returning Stroke ; I will relate an Experiment, in which,
that eomparative fharpnefs was fill more properly affer-
-tained ; mafmuch as two egual and fimilar metallick
Bodies were made ufe of, in that Experiment.

EXPERIMENT 63

§ 593. I took two cylindrical tin Condu&ors (eachof
which was about three feet four inches long, by nearly four
inches and an half diameter,) and I placed them parallel
to each other, at the Diftance of about fowr inches and
an balf afunder. They were both well infulated.

1 infulated a large Cylinder of Tin, which was about
nine feet eight inches long, by above ten inches diame-
-ter; and I placed it at the Diftance of about four feet
from the two fmall Tin Cylinders here-mentioned.

I then placed myfelfz upon an infulating Stool,
between the large Cylinder, and the two fmall Cylinders ;.
holding, the fore-finger of my right Hand, in very light
eonta& with the /arge Tin Cylinder, which (for diftin@-
-nefs) I will call L ; and holding, the fore-finger of my
left,. Hand, in very light conta& with one of the {fmall:
Tin Cylinders, which {mall Cylinder I will call §..

Hh 2 § 547-
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§ 594. I then ele@rified ftrongly the ozher fmall Tin
Cylinder, which (for diftinfnefs) I will call the Prime
Condu&tor. Upon doing which, I felt a fwift fucceffion
of departing Sparks at the End of the fore-finger of
each of my Hands.

I then defired another Perfon, ftanding upon the
Floor, to difcharge the Prime-Condué&or through his
Body, which he did repeatedly ; fometimes, by {uddenly
approaching his knuckle, within the friking Diffance of
the Prime-Conduéor; and fometimes, by fuddenly
approaching, within that friking Diflance, a large
polithed Brafs Ball which he held in his Hand.—Each
time, I felt the retwrning Stroke in both + my Hands
and Wrifts, like the fudden Difcharge of a weakly elec-
-trified Leyden Far.

§ 595. The other Perfon then placed himfelf updn
the infulating Stool, in the fame pofition exadly, as I
had juft been in, with refpeét to the two Tin Cylinders

S and

4+ Ialways found, that the ftrength of the returning Stroke was greater
in my kft Hand, which was in contat with the fmall Tin Cylinder S;
than it was, in my right Hand, which was in conta& with the lrge Tin
Cylinder L ; provided the fore-finger of my lft Hand was in full as light
contalt with the fmall Cylinder S, as the fore-finger of my right Hand was,
with the other Cylinder L. The reafon of which evidently was; that, the
returning Stroke, which took place in my Jeft Hand, was produced by the
Judden ielum of the whole Quantity of - eletrical Fluid that had been
gradually expelled from the Cylinder S, both into my Body, and (through
my Body) into the large {yiinder L ; whereas, the returning Stroke, which
took place in my right Hand, was produced by the fudden Return of that
Portion only of clerical Fluid, that had been gradually expelled from the
Cylinder S (through my Body) into the other Cylinder L.
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Sand L. And I placed myfelf upon the Floor, in order
to difcharge the Prime-Condu&or through my Body, in
the fame manner as the other Perfon had done.

This time, therefore, I received- the main Stroke,
which, in the firft Part of this Experiment, the other
Perfon had received ; and the other Perfon received the
returning Stroke, which I had received before.—And we
both agreed, that there was no kind of comparifon,
between the firemgth of the returning Stroke, and that
of the main Siroke; the fbarpnefs and pungency of the
returning Stroke being fo much fuperior. '

§ 596. It is perfe@ly evident, that the returning
Stroke did proceed from the fudden Return of that Quan-
-tity of ele@rical Fluid, that had [by the fuperinduced
elaftick ele@rical Preffure of the Prime-Conduéor] been
gradually expelled from the fmall infulated Tin Con-
~du&or S, which was (as we have already feen, § 593)
of the fame fize and fbape as the Prime Condu&or.
And it is extremely worth obfervation; that notwith-
-flanding the much fuperior firength of the returning
Stroke, when compared to the fremgzh of the main
Stroke ; yet, the Quantity of Eleftricity which formed the
returning Stroke, wWas not near fo great as the Quantity of
Ele@ricity which formed the main Stroke. 'This Fa& may
be proved, at leaft two ways, as follows.

. § 597. Firf, it may be proved, g priori ; inalmuch
as it muft appear, from the Propofitions contained in
PART III; that, the Quantity of Elefiricity, expelled,
from the {mall Cylinder S, by the fuperinduced elattick

ele@rical
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ele@rical Preffure of the Prime-Condu&or’s ele@rical
Atmofphere, cannot be a@s grear, as the Quantity of
EleQricity contained in the eharged Prime-Conduor

itfelf that produces fuch eleftrical Asmofphere.
EXPERIMENT 64

§ 598. Second! , the above-mentioned Fa& is alfo to
be proved, in the following manner.

Having arranged the whole Apparatus, as deferibed i
the latter Part of the laff Experiment ; (i. e. I being o
the Floor, and the other Perfon ftanding on the infu-
-lated Stool;) I then charged the Prime-Condu&or., .

When the Prime-Condu&or was fully charged ; the:
" ether Perfon [who, whilt the Prime-Condu&or was.
charging, held his left Hand in conta® with the Tin
€ylinder S, and his right Hand in conta& with the Cylin-
-der L,] did remove his left Hand quite away from the
Cylinder S; by which means, the ele@rical Fluid,
which had gradually been expelled from that ‘{mall
Cylinder S, could oz return to it (as it would otherwife:
have done) when the Pr:me-C’mdu&or came to be dif-
~charged.

§ 599. I then difcharged the Prime-Condu&or, with
my knuckle: the Spark (tho’ it produced no fenfation
of a Leyden Jar’s difcharge,) was fharp and firong. But,
when I came to difcharge, with my knuckle, the Tin:

linder S, which was of the fame fhape and fize as the
Prime-Conduor ; ; I found the Spark, from that Cylin-
~der S, to be very fborz and inconfiderable.

| § 60o0.
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. § 600. So that, it appears; that, the Quansity of
#lefrical Fluid which, in the Experiment 63rd, formed
the returning Stroke, was very' confiderably /maller than
the Quantity of elefrical Flusd which formed the main
Stroke : .tho’ the pungency of the returning Stroke, was fo
greatly fuperior, in that Experiment, to the pungency of
the main Stroke 1tfelf. -

§ 60or. We may, therefore, well venture to con-
~clude, from thefe things ;. that, that pungent and acute
ele@rical Senfation, which is commonly 'égﬁed‘the Sen/a-
-fation of the Leyden Shock, does not, near fo much,
depend, upon the grear' Quantity of eleftrical Fluid
difcharged ; as it does, upon the vaft Suddennefs, and
great Felocity, of fuch ele@rical Difcharge.

EXPERIMENT 6s

~ § 602. I am the more flropgly confirmed in this
opinion, by having, one Day, difcharged, through my
Body, (by means of very indifferent Condu&ors) no lefs
than twenty  [quare feet of coated (Leyden) Surface, highly
charged; without feeling any fuch kind of pumgent or
acute Senfation.
' At

4 I thould not advife any Perfon, who is not very converfant with Elec-
~trigity, to repeat this Experiment. The Body of a Man, forming a Part
ot €ommunication, in this Leyden Diftharge ; infinite: attention muit .
be had, that, the reft of the Communication, be formed, by means of
Bodies that are very indifferent ConducTors in their nature 3 for fear of receiving
fome violent fudden Shock. 'This, is a very dangerous Experiment, if made
with any kind of inattention; and it ought to be made, at firft, with a fmaller
Quantity of Ele&ricity, which may be gradually increafed.
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At the moment of the Difcharge, the ele&rical Fluid
feemed, entirely to £/ my Cheft; fo as to make me per-
-ceive a fenfible Time (however fhort), during which, the
ele@rical Fluid was flowing through it. ¥ felt a great
oppreffion, on my Breaft, which almoft quite deprived
me of breath, for a moment: yet, 70 kind of fharp
Pain whatever did refult, from fuch a vaff Quantity of
elettrical Fluid, pafling through my Body, as was thus
difcharged from thofe rwenty [quare Feet of coated
Surface.—But, I muft not anticipate what belongs to
another Subjeé&. '

SECTION 347. referred to.

§ 603. Having fpoken, in SECTION 347, of the
great fimilarity which there is, between the ele@rical
returning Stroke, and a Leyden Shock ; 1 judge, that it
will 70z be unacceptable to the Reader to be informed,
that Metal may be melted, by means of the returning
Stroke, without the affiftance of any coated non-condu&@-
-ing Subftance whatfoever.

EXPERIMENT 66

§ 604. I took three tin Bodies, which (for diftin&-
-nefs) 1 will call A, B, and C; and I infw/ated them all
three, feparately, at {mall Diftances afunder, in the moft
advantageous manner to obtain a returming Stroke, by

" means of thefe Bodies thus infulated. 1 charged the
Body
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Body A iz plus, as I fhould have charged a common
Prime-Condué&or : upon doing which, the Body B,
which was the neareft to that Body A, became gradually
negative, according to the Principles explained in the
foregoing Treatife ; and the third Body C, which was
very near the Body B, became, of courfe, pofizive.

I then, (by means of a round polithed Brafs Body,
that was properly conne&ed with the Earth), did fuddenly
- difcharge the Body A, which was charged in the manner
of a Prime-Conduéor: but, I did »oz conne&, either of
the other rwo Bodies, with the Earth; neither did I
conne& together, any rwo of the zhree Bodies, A, B,
and C. The inftant, in which, I dilcharged the Body
A, in the manner here-mentioned ; a very fharp ele&rical
returning Stroke took place, in the interval between the
Bodies C and B; and an exceeding fine flip of Tinfoil,
which I had placed in that interval, was melted.

- § 605. The infulated cylindrical Tin Body C, from
which, iflued the elef#rical Fluid that formed the rezur-
-ning Stroke in this Experiment, was only between rez and
eleven Feet long; and the RQuantity of Surface, which
that infulated Tin Body C had in conta& with the Air,
was Jefs than #wenty feven {quare Feet.

The Bodies B and C were entirely out of the friking
Difiance of the eleérified Body A, during the whole
time of the Experiment.

§ 606. Intending to purfue this fubje& farther, it
appears to me unneceflary, to give here a more

particular detail, of the Experiments which I made with
Ii this
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this Apparatus. But, I have faid thus much, in order
to prove the great firemgeh and fharpne/s of that kind
of ele@rical Shock which I have called the rezurning.
Stroke; and in.order to thew, that, the ele@rical rezur-
-ning Stroke is not produced, by the Difcharge of (what:
is commonly called) a charged Plate of Air..

SSECTION 391 referred to..

§ 607. I have explained.-in SECTION 391, the:
Manner, . in which, a prominent acute metallick Point tends.
to become oxt of the firiking, Diffance of a charged.
Body, into.whofe. ele@rical Atmofphere it-is immerged ;.
namely, by difcharging the Elefricity,- which-is contain~
-ed in that Part of the ele@rical Atmofphere,, into which
fach metallick Point is particularly: immerged.

This Principle is {o evident, that, it is unneceffary to-
explain- it farther. It-is, however, ftrongly confirmed:
by the following Experiment..

EXPERIMENT 67

§ 608, F placed, at the Diftance.of rwe/ve Incbé.r,‘:‘.
from the Prime-Condu&or mentioned above in § 582;.
a round Brafs Body, which had a very fine bole in that.

fide of it which was next. the Prime-Condu®or. The.
Brafs Body was ffruck..

§ 609,.
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§ 609. Having removed away the Brafs Body; I
placed a very {mall ele&rometrical Ball (which was fuf-
-pended by an exceeding fine infu/ated thread of flax,) at
the Diftance of about twenty Inches from the Prime-Con-
~-du&or ; and I carefully obferved, to what Degree of
elevation the ele@rometrical Ball did arrive, when the
Prime-Condu&or was fully charged.

. § 610. I fixed a fine needle, into the {mall hole of
the round Brafs Body mentioned above (in § 608), and I
puthed it into that Body, till the Posnz of the needle
proje@ed, beyond that round Body, only .ome rwentieth
of an Inch. I then brought that round Body within
the above-mentioned Diftance of swelve Inches from the
Prime-Condu&or ; and neither the Brafs Body, nor the
Point, was ftruck. _

The whole Apparatus remaining as here defcribed, I
examined the fituation of the ele@&rometrical Ball men-
-tioned in § 609; and I obferved, that it had nor fallen;
at leaft, #oz in any perceptible Degree.

§ 611. This Experiment tends, as far as it goes,
ftrongly to confirm my Principles, ftated in PART XIII;
inafmuch as it evidently, tends to prove, that, a mezal
Point may, without difcharging the eleflrified Body itfelf
producing the ele@rical Atmofphere fuperinduced, pre-
-ferve the Body, to which it is afhixed, from being fruck;
merely by dilcharging the Ele&ricity contained in zhas
Part, of the eleétrical Atmofphere, into which it is parsi-
~cularly immerged. , .
' ' Iiz2 ’ SECTION
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SECTION 3423 referred to.

§ 612. Having at the End of PART XIV, concluded
generally 5 that, ¢ an bigh and acutely pointed Conducior,
“ properly ere@ed, muft neceffarily tend to fecure,
¢ that Part of the Building, to which it s affixed, againft
“ any diret? main Stroke of Explofion whatfoever from a

¢¢ Thundcr Cloud;” it may not be fuperfluous to obferve, -

that, this Propofition is full as true, with refpe& to ne-
~gative, as it is, with refpe&t to pofitive Ele@ricity.

Ele@ricans are, at prefent, I believe, very generally
agreed ; that, it oftmer happens, in Thunder-Storms,
that, the Matter of Lightning afcends from the Earth to
the Clouds, than that it de/cends from the Clouds to the
Earth, Let us, therefore, confider the cafe of the
Clouds being negatively ele@rified.

Now, if a metallick Rod be properly erected ; that is
to fay, if it have a// the Requifites particularly {pecified
in PART XIX of the foregoing Treatife ; then, it will
tend gradually, peaceably and filently to refiore the diffurbed
elecirical Equilibrium between the Earth and the
Cloud’s elefirical Atmofphere, in as effe®ual a Manner,
if the Cloud’s Atmofphere be negative, as if it be
pofitively ele@rified. Becaufe, it is evident; if the
Cloud’s ele@rical Atmofphere were negative; that, the
metallick Condu&or would then, at its lower End, re-
~cesve Ele@ricity, from the Earth, with facility, and would
tranfmit fuch Ele@ricity, with facility, to the negatively

eleérified Atmofphere fuperinduced upon its prominent

and
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and pointed upper End ; in a manner exadtly fimilar +
to that, in which, fuch bigh and posnted Condutor would
receive Ele@ricity, awith facility, from a pofitively ele@rified
Atmofphere fuperinduced upon its upper End; and
would tranfmit fuch Ele@ricity, wih jfacility, to the
Common-§tock, with which, its Jlwer Extremity is
conne&ed.

SE CTION 425 referred to.

-§ 613. In SECTION 425, I have afferted, asa Pro-
-pofition wniverfally true, that, Bodies, chirged with
different kinds of Ele@ricity, tend to astraé? each other,
whenever their oppofitely eleéirified Atmofpberes interfere.
It .may, therefore, not be improper to take notice, in
this place, of an interefting Experiment, related by
Dr. Priefley, in his Hiftory 44 of Eleétricity, in the fol-
-lowing Words.

LEpinus.

4 The Author would st have thought it neceffary, to have thus
enlarged upon a Propofition, that muft, from the Principles above-laid
down, appear fo extremely evident, as that which is here ftated ; had it net
been for a Paper, written in France, fome few years ago, recommending
Condu&ors, of the conftruction propofed by Dr. Franklim, as the beft,
when the Clouds are pofitive ; but, recommending Conductors, of a very
different (and erroneous) conftruétion, to ferve in the cafes, when the Clouds
are negatively ele@rified. Whereas, it is manifeft, that, fuch Conductors
for Lightning, as are recommended in the foregaing PART XIX, are,
beyond comparifon,. the beft of all; whether the Clouds be pofitively or ne-
-gatively ele@rified.

4+ See Dr. Prigfley’s Hiftory of Eleétricity, Page 401,

712
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- ¢ Apinus has‘thewn, by.a curious Experiment, that,
“¢ if a- metallick Condu@or and a cork-Ball be both
“ ele@rified pofitively, fo as to repel/ one another; yet,
~“¢ 1if the Ball 'be forcibly brought within two, three, or
“¢ four lines of the Condu&or, it will be attracted by
“ 1t; and it will be repelled again, if it -be forcibly
¢ pufhed beyond that Limit of Attra&ion.—If the Ball
“ be confined to move within the fame fmall Diftance ;
¢ a moderate Ele@rification of the Condu&or will
“ repel the Ball to its utmoft Limit; but a ftrenger
¢¢ Ele&rification of the Condué@or will caufe the Ball to
“ be attratted. He, therefore, limits the general Maxim,
¢ that, Bodies poffeffin the fame kind of Elefricity repel

““ one another ; &c. e,

§ 614. Thefe Experiments of Zpinus do ot
however, by any means, contradi& that genera/ Maxim,
which he (here) too haftily attempts to Zimsz.  For, itis
evident, from the Principles I have laid down aboves
that, his eleGrometrical Ball, which was only weakly
ele@rified i# plus, did, by being immerged into the denfe
Par: of the plus ele@rical Atmofphere of the pofitively
cle@rified metallick Conduéor, become, in fa&, nega-
~tively ele@rified. -Confequently, the Ball was atzraéted
towards .the Condu&or: becaule, Bodies, charged with
contrary Ele&ricities, tend (as faid above § 23,) to ap-
~proach each other, whenever the fkirts of their [gppo~
fitely ele@rified] Aemofpheres interfere.

SECTION
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SECTIO:N 3528 illuftrated.

§ 615. I have explained above, in SECTION 5283
that, the admirable Properties of a metallick Point, in
Ele&ncn:y, do 7oz depend upon its Form, but upon its
projeiting beyond the Body or Bodies, to which it is (by a

ood communication) connefted; and alfo, upon the
fmall Quantity of Surface which is has in contall with the
Air. This Prnciple is.cleatly illuftrated by the follow-
-ing Experiment..

EXPERIMENT 68..

§ 616. I took a piece of polithed, cylindrical, fteel Wire,
four feet. long, and.of about the thlcknefs of a Jfine borfe.
bair; and I covered each End of it, with a piece of
beefwax, of about the fize of a walnut. I then held
this fine Wire by its upper End, letting the other End
of it hang down; and having fully charged my large
Prime-Condu&or, I approached this Wire towards it; fo
that, the middle of the Wire fhould be nearly at the
height of that Prime-Condu&or. The Prime-Conduéor,
tho’ highly charged, was immediately difcharged in-
Silence ; juft as if I had approached a prominent and acute
metallmé Point towards fuch ane-Condu&or

§ 617. 'This is an evident demonftration of what:
was ftated above; namely, that, the property which a:
metallick Point has, of di ﬁbargmg Eletricity in filence,

does.
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does nor depend, by any means, upon its comical or
p;ramzdzcal "Form ; fince, the fine polithed fteel Wire,
ufed in this Expenment, was a pohfhed Cylinder. —What
that property does depend upon, I have fhewn above in §47.

SECTIONS 3531 & foq. referred to.

§ 618. The feventh Requifite to ere&ing Conduétors
[ramely, that, the upper Extremity of a condu&ing Rod,
muft not only be exceedingly acutely pomzed and very
Sinely tapered, but muft allo be extremely promment] is
likewife conclufively proved, by Dr. Franklin, in his
fecond and third Experiments, contained in his Pa
entitled, Experiments, Obfervations, and Fafls, tending to
Support the opinian of the utility of long pointed Rods, for
Securing Buildings from damage by Sirokes of Light-
..m”O'

The fame Principles are moreaver confirmed, by the

feventh and eight Experiments, of Mr. Nairne 4 F.R. S,

contained in his excellent Paper, entitled, Experiments on
EleStricity, being an attempt to fhew the Advantage of
elevated pointed Condultors.

SECTION 543 referred  to.

§ 619. Having faid, in SECTION 543, that, ¢ fuch

¢ Condu&ors,. as are 7ot mtcnded for Experiments, but
“ {olely

4 See Philofophical Tranfactions, Volume 68, Part 2, Page 829 & feq.
' . 1099.
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“ folely for fecuring Buildings againft damage by Light-
“ -ning, do mot require to be fupported upon Glafs or
“ any other mon-conduttor’ ; it may not be quite foreign
to the fubje&, to add a few words, with refpe& to fuch
mgpallick Condu&ors as are intended for Experiments ;.
as far, at leaft, as may refate to the fecurity of the Edifice
itfelf, upon which fuch Condu&ors are eretted.

§ 620. It is, in the firft place, for reafons afligned
above (§ 521), a thing of great confequence; that, any
interruption, intentionally left in a condu&ing Rod for
the purpofe of applying ele@rometrical Balls, eleérical
Bells, &c, fhould be but very fmall. 1 think it is never fafe,
that, fuch snterval fhould exceed balf an inch at moft ;
as every additional length of 7xterruption, in aninterrupted
metallick Conduétor, which is even perfel? in every other
refpe&, will render fuch Conduttor (and alfo the Building
upon which it is ere&ed,) more liable to be firuck by
Lightning. Andif fuchan interrupted Condu&or be firuck
by Lightning ; the greater the metallick inzerruption is,
the more powerful will be alfo the /ateral Explofion.

- § 621. If ele@rical Bells be applied; the hammer,,
that vibrates between them, ought 7o to be above oze
eighth of an inch thick ; in order, f7f#, not to add unne-
-ceffary weight ; and in order, fecondly, not to fill up
too much of the (balf inch) interval, between the two
Portions of the Rod. The hammer ought, however, to
be made pretty droad; in order, that it may be able to.
contain a proper degree of Ele@ricity. The fafeft and.
beft way of fu/pending the hammer, is, by means of an
infulated, long, ftrong metal hinge, made extremely
free: which hinge will prevent the bammer from ever
being thrown out of its place, as it was, in the inftance
related above in § 442.
' § 622-
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§ 622. When it is required to afcertain the uality
of the Ele&ricity, of any Cloud’s ele@rical Atmo Phere
Sfuperinduced ; 1 think, thatthe beft way, is, to make ufe
of a Leyden Apparatus: but, fuch Apparatus fhould be
capable of difcharging itfelf fpontatzeouﬂr before it be-
-comes highly charged. '

§ 623. I am morcover of opinion, that, in fuch a
Condu&or, as has an snterruption intentionally left in it,
for the purpofe of making Experiments; there ought
always to be a piece of metal, adjufted (by means of a
ftrong metal hinge,) to one of the Portions of the Rod ;
which piece of metal thould be furnifhed with a long‘ ;
infulating handle, in order for the Obferver to have it in
his power, to render the metallick communication perfe&,
or almoft perfe@, fhould the fuperinduced Electricity grow,
~ at any time, dangerous, and exceffive.

§ 624. Now, the manner, in which, the upper
End of a Conduéor, ereéted from the purpofe of making’
Experiments, ought to be infulated, is, by no means,
an indifferent circumftance. I fhould never advife, for
example, the fupporting condu&ing Rods, in any cafe,
by means either of Pillars, or of Tubes, of Glafs;. as I
conﬁder both thefe Methods to b- often dangerous.

§ 625. In SECTION 54, I mentioned one ob-
-jection to Pillars of Glafs ; but, the chief reafon for my
objefting to Pillars of Glafs (however thick they might
‘be made, in order to refift the power of Winds, &c. ) is 3
that, if fuch inzerrupted Condu&or [fee § 620] fhould ever
chance to receive a wiolent Stroke of Li ghtning ; the
Glafs Pillar, {upporting the Rod, would probably be
broken, by the violence of the Shock ; and the mezallick
Conduttor would, confequently, be thrown down.

' § 62 6.
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§ 626. The other Method of making condu&ing
Rods pafs through Tubes of Glafs, may alfo be attended
with bad confequences, as, I think, muft appear, from
Dr. Franklin’s + Experiment, with the flip of Gold leaf
placed between two pieces of thick looking-Glafs clofely
confined, which pieces of Glafs were quite fhivered,
by an elefErical Shock difcharged through the Gold leaf ;.
and as muft alfo appear, frond Dr. Pricfiley’s ++ Expe-
-riments on the /atera/ Force of ele@rical Explofions,.
which Jareral Force exerts itfelf, even when wires are:
neither melted, nor fo much as very confiderably beated.

If the metallick condu&ing Rod have any play in the
Glafs Tube; then, any ftrong motion given to the
metallick Rod, (by the Wind, or by any other Caufe,)
will probably caufe a Twbe, made of fuch a britde
material as Glafs, to be cracked, or to be perhaps.
fhivered to pieces. ' o

If, on the contrary, the metallick Conductor be in-
~troduced #ight into the Glafs Tube; then, the danger
will be confiderably increafed.. And Mr. Cavall, 4+
fpeaking of Dr. Franklin’s Experiment here mentioned,.
very properly obferves; that, ¢ if the Glaffes, inclofing
“ the metal, be prefled by heavy weights; then; a re--
“ _markable fmall (eletrical) Shock, 1s capable often, not
“ only to saife the weight, but to éreak fuch thick Glaffes,),
“: that otherwife require the force of a.large Battery.”

Kk 2 § 627..
4 See Dr. Franklin’s Philofophical Works, Page 6g,.
' ; < 514
44 See Dr. Prieflley’s Hiftory of Eletricity,. Page 681 & feq.
. 712

44+ See Mr. Cavallo's Treatife. of Elecricity, Page 62.
404



260 A PPENDTIX

§ 627. The moft perfe& way, by much, of ere@ing
fuch Condu&ors, as are intended for makmg Experi-
-ments upon the Ele@ricity of the Clouds, (by means
of ele@rical Bells, ele@rometrical Balls, &c), is, 20 fur-
=round all the Parts of the Rod which: lay near the
Building [or near the Maft] upon- which .the Rod. is
. exe&red, with a wery thick coat, or beefwax, of becfwax
mixed with rgfin, or of fome fimilar kind of non-con-
-dutting {ubftance. The wupper Part. of this thick non
conduéting «coating, ought to be very carefully fecured -
againft Rasm, &c. by means of a large comical Cap of
metal made in the common way.

§ 628. Left any one fhould lmagine; either that, this
non-conduting coating might render the Rod more liable
to be melted by Lightning, than it would have been, if
- fuch coating had not been there; or that,  the. Jaseral
Force, of an ele@rical Explofion which was nor fufficient
abfolutely to melr the metallick Rod, might fill, not-
-withftanding, caufe fuch non-corzdaé?mg coating to fly
to pieces, as if it were of G/gfs; I (hall relate a few
Experiments, which I made, to afcertain what Effe
would really be produced by fuch coating.

EXPERIMENT 6o

§ 629. T took a very fine fteel Wire, zbree quarters of an
. inch long, and I covered the middle of it with a very
thick Coat of bee/wax, about one guarter of aninch long ;
leaving, on each fide, about ome guarter of an inch of

- metal uncovered.
I then _
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I then difcharged, between three and four fquare feet
of Leyden furface, through this fine Wire, and the who/e
Wire (as well the coated; as the uncoated, Part,) was
melted and difperfed; juft in the fame manner, as a
fimilar piece, of the fame Wire, [when uncoated,] was,
upon -my difcharging through it zbe fame Quantity of
Leyden Surface. :

EXPERIMENT 7o

. § 630. I then took a fine fteel Wire, of the fame
length as that mentioned in the beginning of the /s
SECTION, but of a fize /arger than it; and I coated
it, exadtly in the /fame manner, as I had done the
other.

I then difcharged, through this Wire, the fame Quan-
-tity of Leyden furface, asIhad, through the former one.
The confequence of this was, that, the wncoared Part of
this Wire, was melted, and difipated into finoke ; yet,
upon opening the Beefwax carefully, I found the Metal
unmelted : fo that, this non-conduéting coat had prefer-
-ved it.

§ 631. Left it fhould be imagined; that, the Reafon
of this was, becaufe an eleftrical Shock a&s (as, in fa&,
it is well known to do,) more firongly upon the two Ends
of a Body through which it is difcharged, than it does
upon the middle of fuch Body; I will relate another
Experiment of mine, which is decifive, and which
will evidently thew, that zbis is not the true Caufe, of
the Effe& related in the /aff Experimnent.

EXPERI-
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EXPERIMENT 71

§ 632. The fine fteel Wire, that I made ufe of in
this Experiment, was of the fame Length as that made -
ufe of in my Experiment 70 (1. €. three quarters of an

~inch long) ; and it was alfo of the fame thicknefs.

At the Diftance of about one twelfth of an inch from
each End of this fine Wire, I covered the Metal-all
round, for the fpace of about one fixth of an inch, with
a very thick Coat of begfivax ; leaving the middle of this
piece of fine Wire, [for the fpace of about one quarter
of an inch,] wncoated.

§ 633. I then ‘difcharged the fame RQuantity of
Leyden {furface, through this Wire, as I had done
through the other Wire, in my Experiment 70. The
-confequence thereby produced was; that, the wneoazed
Portion (pf one twelfth of an inch long) at each End of
the wire, and the wncoated Portion [of one quarter of an
inch long] in the middle of the Wire was melted, and
diffipated into fmoke ; but, that, the two Portions (of
one fixth of an inch each) of the Wire, which were
between the middle of it and the two Ends, and which
were coated with beefwax, were not melted, So that,
the Mesal was, alfo, in this inftance, preferved, by
means of the wonscondulting coating by which it was.
{urrounded. : .

§ 634. Thefe are Experiments, which require care ¢
“for, if the Charge be too wesk, no Part of the Wire
will be melted; if, on the contrary, the Charge be too
firong, every Part of the Wire, whether coated or
uncoated, will be deftroyed, as it was in my Experi-
-ment 6g. '

In all the cafes, in which, the wncoated Part of the
Jecl Wire is deftroyed; and the coared Part, is not;

there
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there is to be found, round the flee/ Wire, within the
non-condutling coating, a kind of black duf?.

The above-mentioned Experiments fucceed much the
beft, when a very fine /lip of Tinfoil (infulated of a picce
of feel Wire)is made ufe ol. Particular care is neceffary,
not to injure the Meral, in taking off the coating.

N. B. The foft kind of red jfealing 777ax makes a
very good kind of non-conducing coating, for thefe Ex-
-periments.

§ 635. It is evident, from thefe Experiments, that,
- if a metallick condutting Rod, be made fuficiently thick
to condu&t the Lightning with fafety to itfelf, as pre-
-fcribed above (§ 522); that, the addition of the #on
condulling coating, will only tend to-give additional
Sfecurity to fuch Rod iffelf. ] L

§ 636. The Way, in which, I &kplain this Effe&,
is fimply as follows. S
Beefwax, Sealing Wax, and Rofio, are, when co/d,
non -conductors of the ele@rical Fluid; but, they acquire,
when beated, the power of condutting Ele@ricity ; as is
perfe@ly well known. . - ,
Now, it is evident; defore a piece of Metal ¢an be
melted by means of any Charge of Ele&ricity pafling
through 1t; that, fuch piece of Metal muft become
extremely hot. The Begfwax, which is in conta& with
fuch hot Metal, will, therefore, be alfo rendered Aoz ;
and will, confequently, be thereby made to acquire the
power of condufting Ele@ricity. So that,-in fa&, the
non-condutting coating does, during a fhort fpace of time,
increafe the capacity of the Condutior.
‘ ERRATA

L d
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