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IV. A Letter from Granvile Wheler, Efg; to
Dr. Mortimer, Secr. R. S. conmmmg fome
Remarks on the late Stephen Gray, F. R.S.
bis Ele@rical Circular Experiment, *

S IR,

OME odd Circumftances led me to make Mr.

Gray's circalar Experiment in the following
Manner.” While I excited a Cake of Rofin-and Bees-
wax ten Inches Diametet, by clapping with- my Hand,
I let my ivory Ball continue in a Bafin of Water ;
then fhaking off the Drops, placed it in the Centre,
and with my right Hand held a finc-Thread, about
cight or nine Inches long, having one End rolled up
into a little Ball, and the othcr, for about an Inch,
reduced fo its greateft Finenefs, to only one Fxbxc,
myfelf and Hand being fupported on the Back of a
Chair. The Succefs was, I had a great many Revo-
lutions, to the Number of Fifty, frorn Weft to Eaft;
but “at firflt not fo regular as towards the Iaft, at firft
defcribing only about one third Part of the Circum-
ference at a time, and after ftanding ftill a little,
defcribing another third Part. 1 might probably
have had a great many more Rcvolutions, ‘bur being
tired, 1 'Was forced to reft myfelf, which 1 did for ten
Minutes, then took up the Thread again. The
Thread ftood repelled at fome Diftance, without
making any Revolutions, and at laft only made half
an one the contrary way to what it did before; but
upon wetting it, by drawmg it two or three times

* Seeszi}ﬁpb;ml Trmzﬁszzam, 7. 4‘,1 p-220. and #. 444, p. 400.
of the Revolutions of pendulous Bodies by EleCricity.
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over the Sutface of the Water, it made agan twenty
more Revolutions from Weft to Eaft, only ata fmaller
Diftance from the Ball, (for the Water' muft make ic
heavier) but full as regular as before, and rather
quicker: The Virtue of the Cake ‘muft now have
lafted about three quarters of an Hour.  After refting
about fix Minutes, I tried again with the String fre{h
wetted, the Ball and Cake coptmumg as before s 3 and
had, to my. great Surprize, one hundred Revolutions
in the Space of about twelve Minutes, the Revolu-
tions being ill quicker, and more regular, and nearer
the Ball; and at the f{ixth Revolution of this laft
Hundred, the Thread was attratted to the Surface of
the Ball, and, bcmg wet, did not difengage itfelf, till
pulled away; yet after this; defcribed the remaining
Ninety-four Revolutions of the Hundred, and feemed
inclined to defcribe a- great many more,” but that I
was, forced to reft my Arm again, which I did for
about eight Minutes, then tried again, the Thread
being freth wetted, and had feventy ‘Revolutions at
ncarl) the fame Diftance from the Ball in lefs than
nine Minutes, all very regular, and without any At-
traction of the Thread to the Ball. I refied again
fixreen Minutes, wet the Thread again, and hcld it
as'ufual; it wasrepelled at about half an Inch Diftance
from the Ball, but feemed to have no Tendencyfo a
circular Motxon, yet after continuing ftationary
about a Minute, I perceived a Motion abou its Axis,
about which it took feveral Turns; but fill had little
or no progreflive Motion, till about a Minute longer,
when it began to move forward, and continued doing,
fo from Weft to Eaft, for about thirty-three Revolu.
tions, very regular, but flower than in the two laft
Calcs, the String having been held about ten Mi-

nutes,,
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nutes, and the Revolutions performed in about feven
or cight of them. I obferved each of thefe three
laft times, it was rather longer before the progreflive
Motion began than ufual; and in all the Trials of this
Experiment,- I frequently perceived a Motion about
the Axis, which was generally from Weft to Eaft,
though now-and-then the contrary Way. The Virtue
of the Cake muft now have lafled ncar two Hours;
about three quarters of an Hour after, I tried again,
and had fixty Revolutions from Weft to Eaft, in about
ten Minutes, the Diftance from the Ball being ftill
lefs than before, hardly one quarter of an Inch, fcarce
any Revolution about the Axis appeared, and at the
Beginning the Thread was twice attratted to the Ball.
About an Hour and half after, the Virtue of the Ball
was not-quite gone, the wet Thread being repelled,
and making three or four Revolutions from Weft to
Eaft, as well as moving a little ‘about its Axis the
fame Way. But as it was reafonable to fuppofe the
Ball itfelf in the Centre of the Cake was now dry,
with a Feather dippd in Water T wet its Surface;
yet found no Increafe of Virtue, rather a Diminution
of it, the pendulous Body feeming fcarce at all
repelleds but it is to be obferved, that the Ball, as it
was wetting, twice tumbled over, and rolled upon
the Surfaceof the Cakes by which means the Virtuc
of the. Cake might be much diminifhed.

It is not improper too to take Notice here, that
during the Revolutions of the wet String, I have fre-
quently obferved a kind of Ofcillatory Motion, as
it there was an alternate Intention and Remiflion
of the repulfive Force. As alfo that I have often

tock Notice of little Plucks, and convulfive Motions,
in
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in the pendulous Body, and fometimes thought I have
felt fomething like it in my Arm that held it, though
at no other time have I ever been fenfible of any fuch
thing,

I have feveral times fince repeated this Experiment
with the Thread and Ball both wet, and found it
fucceed much better than when they were both dry ;
and once I find by my Notes I had two hundred and
twenty Revolutions before 1 refted my Arm. I have
tried too with the Ball dry, and the String only made
wet; but the Virtue did not continue fo long, as when
both were wet.

I now flattered myfelf with Hopes of Succefs, if
the Thread was fufpended from an undoubted fixed
Point, which therefore I proceeded again to try with
the greateft Care and Caution, butin vain; the Re-
volutions were uncertain.

This Difference naturally led me to reflet upon
the Caufe of it. The Tremor of the Hand would
not account for it; for this being both ways back-
ward as well as forward, muft as often hinder as pro-
mote a continual Motion one way: And though in
two oppofite Parts of a Circle, the Motion is really
in contrary Dire&ions, and therefore the contrary
Impulfes of a Tremor may promote a Revolution
applied at oppofite Places of the Orbit; yet as thefe
Tremors are irregular, and fucceed much quicker
than the Revolutions are perform’d, they {eem infuf-
ficient to account for the Motions of the pendulous
Body, performed with any Degree of Regularity.

A Stream of Air in my Room might impel along
the Tangent the pendulous Body, kept at a Diftance
from the Ball by its repulfive Force ; and then Gravity,

taking
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taking place, might with the firft Motion compound
a Curve; bat fiill the Refiftance of the Air would
foon deftroy the original Impulfe, could a few Revo-
lutions be performed; and befides, one Revolution
could not be performed, becaufe the fame Stream of
Air that began the Motion, muft be contrary to it in
its Return.

A Finger held on the right Hand near the pendu-
lous Body, when fufpended from a fixed Point, will
make it revolve from Weft to Eaft; but then it muft
be applied and removed alternately : The repulfive
Force therefore which the Arm may acquire, by being
held in the Sphere of the Efluvia, is infufficient ; for,
as it is in one Place, it muft impel only one way, and
conftantly the fame way ; and therefore, likea Stream
of Air in. the Room, though it might create the Be-
ginning, it muft hinder the Completion of a Revo-
lution.

Sometimes I have doubred, whether the Pulfe of
the Arm might not be affiting in giving a projetile
Motion. When one Leg is laid over the Knee of the
other, a Motion and Heaving of the Leg that lies
over, anfwering to-cvery Stroke of the Pulfe, is very
apparent at a Diftance: The Arm therefore in fome
Poftures, in which its grecat Artery meets with a pro-
portionable Preffure or Refiftance, may have a con-
ftant Motion, though lefs perceivable.

What feemed the moft probable Solution, was this:
When the Arm is extended, the Pofture being un-
eafy, there muft be a Rea&tion of the Mufcles, or
a continual pulling of the Arm towards the Body.
When therefore the right Arm is made ufc of, the
pulling will be from Right to Left; and confequcntklly

the
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the Motion produced in the Body held by it in the
fame Dire&tion, or from Welt to Eaft. When the
left Arm is made ufe of, the Rea&tion of the Mufcles
will be from Left to Right, and thercfore the Mo-
tion of the pendulous Body from Eaft to Weft. And,

agreeably to this, I have obferved, (as I formerly took
Notice, though this Reafon did not then occur
to.me) when I ufed my left Hand, all other Circum-
ftances continuing the fame, the Motion of the pen-
dulous Body was from Left to Right, or from Eaft
to Wefl, contrary to what was obferved when held
by the tight Hand.

Yer fill neither of thefe Solutions would account
for the Variety of Oddnefles I have met with under
various Circumftances.

I proceeded therefore to try with Refts for my
Arm of different Heights, havi ing an Arm of Wood,
about two Fect long, fixed to a Reft for my Tele-
{copes, - which I could raife to any Height 1 wanted ;
and I found the Experiment {ucceed only well, when
the Reft was lower than the ele@ric Area, and the
Arm was fupported upon its Elbow, which was the
Pofture conftantly made ufc of, when refted upon a
Chair, the Chair being lower than the ele@ric Area,
that it might lefs affe@ the Efluvia, as was then
IhOLght

[ began now to think with myfelf, whether it
was not poflible, that an Inclination to a Motion one
way in the Perfon that holds the Body, might not
have fuch an Influence upon the Arm, and confe-
quently the String and pendulous Body, as to deter-
mine them the fame way by fome Preffure or Byafs
pur upon it, though no Motion fenfible even to him-

Q 2 {elf,
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felf, was produced in theHand. If fo, I might, by
a contrary Inclination, produce a Motion the con-
trary way. Having therefore a fine Day, and my
circular Cake being well excited, I tried if I could
not produce a regular Motion from Eaft to Wett,
about the Ball in the Centre, having my Hand fup-
ported, as ufual, upon the Back of a Chair. I found
I could produce a very regular one from Eaft to Weft
for many Revolutions, and change from one Motion
to another, without being fenfible I moved my Hand
ar all. ’ '

I then wet the Ball and String, as in the Experi-
ment before-mentioned, and found I could tire my-
{elf with a Motion cither from Eaft to Wett, or from
Weft to Eaft, as I pleafed, without giving any Mo-
tion, that I could ‘perceive, to my Hand or Fingers.
Hence many odd Experiments that pleafe, may, when
repeated, fucceed.

Since therefore the Motion of the pendulous Body
from a Point undoubtedly fixed, is irregular, as I
have found by many different Experiments, repeated
with the greateft Care and ‘Caution; and fince I am
convinced from thefe laft-mentioned Trials, the Mo-
tion from Weft to Eaft, and from Eaft to Weft, muft
generally have been determined by myfelf; I am
tnclined to think, that a Defire of producing a Mo-
tion from Weft to Eaft, was the fecret Caufe that
detecrmined the pendulous-Body ‘to. that Direttion, by
fome Impreflion from Mr. Grey's Hand, as well as
my own, though I am perfuaded at the fame time,
he was not fenfible of giving any Motion to his Hand
himfelf: And I the rather think this was the Cafe,
from the Inftance Mr. Grey .gives, by way of Expla-

nation,
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nation, of a Man refting his Elbows upon his Knees,
this implying that he refted his Arm npon his Elbow,
as I did myfelf.

But though upon the Whole it does at laft appear,
that this Motion from Weft to Eaft in a pendulous
Body, applied to another in the Centre of an ele@ric
Area, is to be afcribed to the Hand that holds it, and
not folely to the Nature of the cle@ric Effuvia, or
the Figure of the central Body; yet flill, perhaps, it
may not be improper for Aftronomers to confider,
whether or no a Medium with this Property, that all
Bodies immerfed in it, are repulfive of one another,
ought not to be joined with Gravity to explain the
heavenly Phenomenas efpecially fince the Pheno-
wena of Fire, and our eleGtric Efffuvia, have a great
Affnity to each other; and fince many of the hea-
venly ‘Phenomena are to be accounted for, upon this
Suppofition, with great Simplicity ; and fome of them,
that have not yet perhaps been fully accounted for,
feem neceflarily to follow.

I am, Sir, with a very great Regard,

©tterden-Place, Tour wuch obflged,
Fab. 20.1737-8. humble Servamt,

Granv, Whele-.
F §. This was intended to have been fent eleven

Days ago.
Mar. 3. 1737-8.

V. 4n



