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III. Some Ele@rical Experiments, chiefly re-
garding the Repulfive Force of Electrical
RBodies ; communicated n a Letter from
Granvile Wheler, £(g; F. R.S. # Crom-
well Mortimer, M. D. R. S. Secr.

§ IR,

HE following Experiments I made in the Au-

tumn of the Year 1732. and repeated them to
Mr. Grey the following Summer, when he came into
the Country, I had then Thoughts of communi-
cating them to you through his Hands, to whom
they owe their Being, and drew them up with a
Letter to him prefixed: But, unwilling to be an Au-
thor, I deferred the Communication from time to
time, till the fecond Summer came, when I was in-
formed, that Mr. Dufay had written a Letter to his
Grace the Duke of Richmond, dated Dec. 27.1733.%
wherein he takes Notice of the fame Solution of the
Repulfive Force, a Copy of which Letter I received
the Sepzember following, inclofed in one from Mr.
Grey.  All Thoughts of publithing them were then
laid afide, but meeting fome time fince with a fuller
Account of them in the Memoirs of the Academy of
Sciences for the Year 1735. by which it appeared
Mr. Dufay’s Experiments were not the fame with
my own, and having fince received the Commands
of our worthy Prefident to communicate them, I
take the Liberty at laft of fending them to you, as
I intended they fhould have paffed through Mr. Grey’s

* Philofophical Tranfaltions, N° 431. p. 258,
Hands,
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Hands, if Mr. Dufay had not appeared upon the
fame Subjed, in three Propofitions, and a few Co-
rollaries. I am, Sir, with a very great Regard,

Ottefden-Place, JTour much 05liged,
Fan.17.1737-8. humble Servant,

Granv. Wheler.

PROPOSITION L

Bodies made Eletrical, by commanicating with an
Electrical Body excited by Friction, are in a

State of Repulfion with regard to fuch excited
Bodjes.

EXPERIMENT L

I hung a fine white Thread by a Loop, to an bori-
zontal blue Silk Line, about four Feet long, tied at
cach End, and at about a Foot diftance from it,
placed a Glafs Tube two Feet and a half long nearly,
and one Inch and quarter Diameter, fixed in the
Centre of a circular Piece of Wood fupported upon
three brafs Skrews, fo that the Tube and pendulous
Thread were parallel to each other. The Tube being
rubbed, the Thread was attradted and repelled Seven
or Eight times (in very good Weather, I have ob-
ferved it move to and from the Tube Twelve times,
at above one Foot Diftance), I then tied a Piece of
new {mooth Packthread to the Top of the Tube, and
to the Loop of the Thread hanging down as before,
and again excited the Tube: The Thread, without
coming once towards the Tube, went into and con-

N 2 tinued
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tinued in a State of Repulfion ; but if I only touched
the communicating Packthread with my Finger, the
white Thread immediately haftened to the . Tube :
And upon hanging another long Piece of Packthread,
which reached the Ground, to the communicating
Packthread, and again rubbing the Tube, the pen-
dulous white Thread was fo far from going into a
State of Repulfion, that it became attradted to the
Tube, and continued fo, without thewing the leaft
Tendency to a State of Repulfion, as long as the
Virtue of the Tube lafted.

ExperiMENT IL

I tied a Piece of fmall Cane about fixteen Inches
long, and one fourth of an Inch Diameter at-one
End, and a little more at the other, at right Angles to
the Top of my Tube, fixed in the fame Pedeftal as
before, and making unequal Arms with it; and at
the End of the larger Arm, a Piece of Stick traverfly,
about fix Inches long, fo as it might {lide backwards
and forwards to and from the Tube™: This moveable
fhort Stick at one End fupported a very fine white
Thread, at the other a-very fine blue Silk, by which
means we had now a Silk and a Thread at the fame
time hanging parallel to the Tube. The Thread,
after the Tube was rubbed, firt was attrated, but
then immediately repelled, and ‘continued a confi-
fiderable time in a State of Repulfion; but upon
tying to the End of the thorter Arm of Cane, a Piece
of long Packthread, which reached down upon the
Table, and rubbing the Tube again, the Thread
continued in a State of Attrattion, without being
once repelled during the whole Virtue of the Tube,

as
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as in the preceding Experiment. Yet the Silk,
whether the long Packthread was added or not to the
fhorter Arm of the Cane, continued conftantly at.
tratted towards the Tube; but upon putting a fhort
Silk only fix Inches long, in the fgme Circumftances,
it would, after fome time rubbing the Tube, turn
into a Srate of Repulfion, the upper Part firft bending
from the Tube, and the lower Part towards it, thc
upper Bending ftill increafing till the Whole was re-
pelled ; and, \vh1ch is remaxkable, the upper Part or
Bending, upon the Approach of the Finger, or any
Body not impregnated with Ele@rical £ ffluvia, flying
towards it, and the under Part or Bending rather
feeming to fly from it, till the Whole was faturated
and in a State of Repulﬁon with regard to the Tube,
and then any Part of it would come to the Finger,
or any other Body, not made Eletrical. It is proper
to add here one more Difference remarkable between
the Thread and Silk: The Thread in a State of Re-
pulfion touched with the Finger, would immediately
fly towards the Tube; but the Silk in the fame State,
after touching feveral times, fill continued in a State
of Repulfion, and would not be attracted till fqueezed
from Top to Bottom between the Finger and Thumb,
once, and fometimes two or three times. And far-
ther, the Thread would immediately turn again into
a State of Repulfion, whereas the Silk, after the Vio-
lence committed by the Thumb and Finger, being
attraéted to the Tube, would not without a good
deal of rubbing the Tube, be repelled again.

N. B. The Silk was untwifted, and about onec
fourth part of the Thicknefs made ufe of.

Co-
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CororLrary L

From the different State of the pendulous Silk and
Threads at the fame time under the fame Circum-
ftances, the former being attra@ed while the latter
is.repelled, it follows, that a mere Vibration of the
Parts of the Tube is not fufficient to account for the
Ele@rical Phenomena ; which appears farther from
the two contrary States continuing fome time, and
from the fame Piece of Silk being at once part in a
State of Repulfion, part in a State of Attraltion..

CorRoLrLARY IL

~ That fome Bodies immediately receive and imme-
diately. part with the Ele@ric Efffuvia, but that others
are fome time before they reccive it, or receive
enough of' it ; and when they have reccived enough
of it, part with it more unwillingly.

Cororrnary I

That any light Body, as a Feather, aftet touching
or nearly approaching the Tube, muft fly from it:
Upon Contact or a near Approach, it faturates itfelf
with the Ele@tric Efffuvia, and by thismeans becomes
itfelf-Ele€trical (as is plain from its coming to all
other Bodies too large to come to it); and confe-
quently, from the foregoing Experiments, is‘in a
State of Repulfion with regard to the Tube. As
foon -as it touches any other Body, it lofes its ac-
quiéeg Ele¢tricity, and therefore may be attracted as
at firft.

PR O-
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PROPOSITION IL

Two or more Bodies made eleftrical by communi-
cating with an Llettrical Body, excited by Fric-
tion, are in a State of Repulfion with regard to
one another s or Bodies made electrical by Commu-
nication, repel one another.

ExPpPeErRIMENT I

I fufpended two Picces of white Thread, each
about one Foot long, by Loops, upon an horizontal
blue filk Line four Feet long, about half an Inch
afunder from each other 5 and upon holding the ex-
cited Tube over them at a little Diﬁance, the two
Threads immediately receded from each other confi-
derably at the Bottom. I then removed one of the
Threads, and held the Tube over the other, in the
fame manner as before. The fingle Thread was not
obferved to move to cither Side; confequently the
moving of the Threads fide-ways was occafioned
neither by the Attra@ion of the crofs Line, nor that
of the Tube, nor by the Frame of Wood, to which
the crofs Line was tied at each End, but only by their
Adtion upon each other.

I then added a third String, at the fame Diftance
from the fecond, that the fecond was from the firft,
and upon holdlnv the excited Tube over the middle
one, at the fame Diftance from the crofs Silk I did
before, if the Strings continue¢d in the fame Plane,
the middle one ftood ftill, and the String on each
fide of it receded confiderably at the bottom Part,
which in this Cafe muft neceffarily happen upon a

Sup:
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Suppofition, that they repel one another equally; for
the two contrary Forces of the outer Threads defiroy
cach other, and confequently the middle one muft
remain quict; but there was nothing to hinder the
middle one from repelling the two outer on cach
hand fideways. If, as it often happened, the three
pendulous Threads did not remain in the fame Planc,
they then all receded from one another equally, and
formed nearly a triangular Prifm; the three Threads
being the threec Edges, or rather a triangular Pyramid
with the Top cut off.

Upon fufpending four Threads at the fame Diftance
as before from one another, if they continued in the
fame Plane, they all parted, but the two outermoft
more from their Neighbours, than the two in the
middle from each other.

If they moved out of the Plane they were firft in,
they formed two Prifms, each extreme with the two
in the middle forming one, or rather a Parallclopepid,
lefs at Top than at Bottom.

When five Strings were fufpended, either the mid-
dlemoft continued Stationary when the Plane was
not altered, or if it was, they formed three Prifms,

ExperRIMENT IL

I afterwards placed two crofs blue Silks, of the
fame Length as before, about half an Inch afunder
from one another horizontally, and tied at cach End ;
and upon cach of thefe, at different times, hung two,
three, four, and five Threads, at the fame Diftances as
before, when every thing fucceeded, as it ought to
have done, upon a Suppofition of their mutually
repeliing one another.

E x-



[ ro5 ]

ExPeriIMENT Il

To each of the Ends of two Threads, fufpended
as at firft, a Feather being tied, the two Feathers ma-
nifeftly receded from each other: And when threc
Threads had each a Feather at their Extremitics, the
middlemoft became Stationary, and the two outer
went off on each hand.

ExpeErRIMENT IV,

I fufpended afterwards two, three, four and five
blue filk Strings by Loops, upon one crofs blue Silk,
and found the feveral Experiments fucceed in the
fame manner as in Threads; except that they remained
a longer time before they appeared in a State of Re-
pulfion, receded from one another more flowly, and

continued much longer in the repulfive State, after the
Tube was removed.

ExPperiMENT V.

This done, I made feveral Experiments, by mixing
Silks of different Colours, and Silks and Threads of
different Colours, and fufpended them by Turns upon
Silksof different Colours,whence arofc feveral different
Phenomena, which 1 fhall not take Notice of herc;
but I muft not omit mentioning, that upon fufpend-
ing two black Silks at the before-mentioned Diftances
from each other, upon a fcarlet crofs Silk, they did
not only open and recede from each other at the
Bottom confiderably, but when the Tube was held
under, ran or jump’d away from each other, to the
- very Ends of the crofs red Silk that fupported them,

taking two, three, or more Jumps from each otheri
o
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1 obferved the fame of two white Silks fufpended upon
red Silk, but think they did not move away (o briskly
as the Black.

ExperRIMENT VL

I tried whether Threads hanging parallel, as above,
from a crofs blue filk Line, and joined with one or
more tranfverfe Threads, fo that the perpendicular
Threads remained nearly parallel, would mutually
repel when the Tube was held over them; they feemed
to repel each other full as ftrongly as before. When
they were joined by only one crofs Thread towards the
Top, the lower Parts feparated confiderably ; when
joined by two crofs Threads, one towards the Top,
and one towards the Bottom, they feparated both in
the middle Parts between the two crofs Threads, and
at their lower Ends under the fecond or loweft crofs
Thread. When feveral were tied together at the Top
and Bottom, and about a Foot long, not by tran{verfe
Threads, but in a Knot at each End, they all bellied
out from one another, defcribing a Figure generated
by an Ellipfis, revolved about its greater Axis; ap-
proaching nearer to a Sphere, the ftronger the repul-
five Force was. And, though it was only a neceflary
Confequence, I could not without fome Pleafure
obferve the Knot at the Bottom, as the Strings {welled
out, fenfibly rifing up. I could fcarce forbear ima-
gining my Bundle of Silks, a Bundle of mufculas
Fibres.

‘ExperIMENT VIL

I {ufpended two brafs and afterwards two iron

Wires upon a crofs blue Silk, in the fame manner
| as
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as the Threads and Silks before-mentioned, and found
the Experiments fucceed as in Threads of the fame
Number, except that they did not recede fo far from
one another, which muft neceflarily follow from their
greater Weight.

N. B. Thefe Experiments were made fometimes
with the Tube held over, fometimes held under the
crofs Line ; but they generally {ucceeded beft when
the Tube was held under the Extremities of the
pendulous Wires, which in this Cafe feparated much
farther, and kept their repulfive Force much longer.

ExperiMENT VIIL

1 muft not omit here, that I hung up two Frag-
ments of Barometer Tubes, each about a Foot long,
by blue filk Lines going through each, fo that they
hung parallel, horizontal, at equal Heights, and about
one quarter of an Inch afunders; upon holding the
excited Tube above and under them, they manifeftly
receded from each other.

I fufpended the famre Fragments of Tubes by blue
filk Lines of equal Length, from a crofs blue Silk in
a perpendicular Pofture, each having a little red Seal-
ing-wax at the upper End, to hinder the Strings from
flipping off: The excited Tube being brought near
them, they receded manifeftly, efpecially at the lower
Ends; the Diftance from one another, when at Reft,
being about a quarter of an Inch,

CoRoLLARY I

From the repulfive State of the pendulous Threads
tied tran{verfly with two or more Threads, and bend-
(O ing
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ing out from each other, where at Liberty, it follows
that all the Threads of a Table-cloth, or other large
Piece of Linen, when made Ele&rical, (as has been
often done all over) have a Defire to fly from each
other; and confequently, was the repulfive Force
firong enough, the Whole would be diflolved, or torn
in Pieces. A fhort Thread of black Silk, by repeated
Applications of the Tube, I have feparated into its
{malleft Fibres: Whence is fuggefted more plainly,
than from any other known Experiment, a Reafon
for the Diffolution of Bodies in their refpedtive Men-
ftruums, vzz. That the Particles of the Solvend having
imbibed the Particles of the Menftruum, fo as to be
faturated with them, the faturated Particles become
repulfive of each other, feparate, and fly to Pieces.

And hence, perhaps, arifesa Reafon, why Particles
of Bodies fpecifically heavier than the Menftruums in
which they are diffolved, are, after the Diffolution
and Difperfion, fufpended all over the Menftruum,
wiz. That they repel each other. Attrafion is infuf-
ficient; for Parts attra@ted equally in all Dire&ions,
are, in Effe&, not attralted at all, and the Imper-
fe@ion of the Fluid will not do ; for if this occafioned
the Sufpenfion, firiking or jogling the Veflel would
make them fubfide.

CoroLLARY IL

Hence we plainly fee how Heat may divide the
Particles of Water with greater or lefs Force, in Pro-
portion to the Degree of Saturation, and throw them
into the Air; where they may continue to afcend, if
at the fame time they arc divided, they are expanded
into little Shells or Bubbles, of a Diamerter large

enough
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enough to be fpecifically lighter than the lower Air,
as the great Halley has fagacioufly conjeGtured. Or
if the upper Parts of the Air, as being lefs faturated
than the lower Parts, may be able to draw them up-
wards, till the Excefs of Weight, which is conftantly
increafing, is equal to the Excefs of Attraétion.

PROPOSITION IL

Bodies, made Electrical by rubbing, do themfelves
repel one another, or the electrical excited Bodies
themfelves repel one another.

ExPpPeErRitMENT L

The two Fragments of Tubes before-mentioned *,
being fufpended horizontally, and in a Pofture pa-
rallel to each other, I held in one Hand, and with the
other rubbed fome time ; then gently letting them go
fo as to be at Reft, I could plainly perceive them
recede from each other towards that End which had
not been taken hold of. , .

But as upon repeated Trials I found it difficult to
make this Experiment fucceed unexceptionably, the
Tubes generally having fome reciprocating Motion
of their own, after quitting the Hand, I made ufe of
the following Method.

I fufpended a fingle little Tube about a Foot long,
by a long blue filk Line, perpendicularly, and upon
a Table placed my great Tube fixed in a Stand as
before, excited each alternately, two or three times;

* Prop. II. Exper, VIII.
‘ then
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then gently moved the Tube with the Stand it was
fixed in, near the fufpended little one: The little
Tube manifeftly receded {o much, that a crofs blue
filk Line ftretched horizontally at about an Inch Di-
ftance on the oppofite Side, would fometimes, upon
the firft Approach of the great Tube, be touched by
it,
ExperIMENT IL

Three {carlet Silks, pendulous each by Loops from
a crofs filk Line, and clofe together, beig rubbed
downwards two or three times, between the Finger
and Thumb, fhewed a confiderabie repulfive Force
with regard to each other, forming themf{iives imme-
diately into a trianguiar Pyramid, and contisu ng in
this State of Scparation fomc time, and which thews
their Attraltion at the fame time, with recard to
other Bodies not excited, coming to them when
brought near them.

1 obfetved the fame repulfive Force in three yellow
and three green Silks, under the fame Circumftances,
and excited in the fame manner, but not in 1o grecat
a Degree as in Scarlet. In Blue the repuliive Force
was fcarce difcernible after feveral times rubbing,

ScHoOoLIUM

The Revd Dr. Stephen Hales, in his 12th Article
of his 13th Experiment, in his fecond Volume of
Statical Effays, obferves, < That if a Piece of one
< of the Bronchiz or Gills of the MufcleShell- Fifh, be
« cut off, and put into a {mall concave Glafs, with
<« three or four Drops of its Liquor, and be then

¢ placed under a double Microfcope, the Blood may
s« be
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“ be feen greatly agitated in the fine Veflels; and at
‘¢ the cut Edge of the Piece of Gill, may with great
¢ Pleafure- be feen many Blood-globules, repelled
“ from the cut Orifices of the Blood-veflels, and
‘ attratted by other adjoining Veflels; alfo other
 Globules rolling round their Centre, and repelling
cach other; whence (as he fays) it is plain, that
Bodies, by brisk rubbing and twirling about, may
acquire, in a watry Fluid, both attradtive and re-
“ pulfive Virtue or Ele&ricity.”

From our laft Experiments we are led to think, that
the Globulies of the Blood, if by Fri&tion they acquire
an elecrical atcradtive Virtue, muft of neceflity repel
one another; and that Ele&ricity is not fo properly
called an attra@tive and repulfive Virtue, as a Virtue
attraltive of thofe Bodies that are not attrattive them-
felves, and repulfive of thofe that are; and that this
repulfive Force of the eleGrical Blood-globules, excited
by Frition, as they flow in their Chanels (and particu-
larly in the fmall ones, and perhaps more fo in thofe
of the Lungs, where the refrigerating Power of the
Air may aflift, as Dr. Hales has obferved); this re-
pulfive Force of the Blood-globules, 1 fay, may be
the great Caufe that hinders the Blood from coagu-
lating as it circulates; may be the great Caufe of the
conftant Perfpiration in an healthy State, and of the
Increafe of it, eeteris paribus, in Proportion as the
Velocity and Fri&tion of the Blood increafes.

If thefe things are fo, the Neceflity of Exercife
appears more plainly than ever, in order to keep the
Body in an healthy State, as we may obferve here the
very Steps that Nature makes ufe of to frec herfelf

from her Suppreflions. Granv., Wheler.
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