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when that River was frozen over for feveral Miles.

n
. Booths andStreets were inade on-the Ice; an Ox roafted
" thereon, 8¢, For the loweft Point of Freezingin 1716,
“was.on Fanuary 7, when the Spirits fell to 35 Degrees
only of the Glafs T now make ufe: But the true
Caufe of the freezing of the Thames that Year was not -
barely the Excefs of the Cold, but the long Continu= . *
ance of it: Which was alfo the principal Caufe of ~
thofe remarkable Congelations of that Riverin 1683 —
and 1708, when I faw Coaches driven over the Ice,
large Fires'made on it, 8¢, I am, with great Re-
{ped, . ' . :

AN

Honoured S I R,

Upminfler, Feb. - ZTours
13th, 1733, '

WirriaMm DERHAM, -

V. A Letter to Cromwell Mortimer, M. D. ”
Secr. ®. S. containing feveral Experiments con=
sgerning Eletricity 5 by Mr. Stephen Gray.

S IR, | g

TN the Year 1729 I communicated to Dr. Defagy-
I Jiers, and fome other Gentlemen, .a Difcovery I
had then lately made, thewing that the EleGrick Ver- -
tue of a Glafs Tube may be conveyed to any other
Bodies, {0 asto give them the fame Property of attract-:

< o ing



(197) TS
ing and repelling light Bodies, as the Tube does, when
excited by rubbing; that this attra&ive Vertue might
be carried to Bodies that were many Feet diftant
from the Tube. -On May the 1t Dr Defaguliers
made a Report of the Experiments he had feen, to the
Royal Society [ thenpromifed to communicate a more
particular Account of thefe Experiments to the Socsefy
but as [ was the next Day to go into the Country,
where 1 knew that I fhould have the Opportunity of
carrying on the Expetiments much farther than I had
yet done, for want of Room in my Chamber, which
was not large enough for carrying on feveral other
Experiments Thad in View ; I was willing, as I had
begun the Difcovery, to carry it on as much fartheras
I could, before I communicated it to the Royal Soczety,
- which I'now humbly offer to their Confideration,

In February 1724, 1 repeated fome of the Experi-
wents I had formerly made, in the firft Difcovery of an
Elecrical Attration in many Bodies, not before known
- to have that Property, which I communicated to the
Royal Society. -An Account of thofe Experiments is
given in the Philofophical Tranfattions, N° 366. 1
made feveral Attempts on the Metals, to fee whether
they might not be made attractive by the fame Method
as other Bodies were, vi&. by heating, rubbingand
hammering, but without any Succefs : I then refolved
to procure me a large Flint-Glafs Tube, to fee if I could
make any farthier Difcovery with it, having called to
Mind a Sufpicion which fome Years ago I had, that as
the Tube communicated a Light to Bodies, when it
was rubbed in the Dark, whether it might not at the
fame Time communicate an Ele&ricity to them, though’

Ca o I
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I never till now tried the Experiment, not imagining .

the Tube could have fo great and wonderful an Influ-
ence, asto caufe themn to attra& with fo much Force,
or that the Attra&tion would be carried to fuch prodi.
oious Diftances, as will be found in the Sequel of this
Difcourfe. :

Before I procecd to the Experiments, it may be ne-
ceflury to give a Defeription of the Tube: Its Length is
three Feet five Inches, and near ene Inch two Tenths
in Diameter : T give the mean Dimenfions, the Tube
being larger at each End than in the Middle, the Bore
about one Inch. Toeach End I fitted a Cork, to keep
the Duft out when the Tube was not in ufe. '

The tirft Experiment I made, was to fee if I could
find any Difference in its Attraction, when the Tube
was ftopped at both Ends by the Corks, or when left
open, but could perceive no fenfible Difference ; but
upon holding a Down-Feather over againft the upper
End of the Tube, I found that it would go to the
Cork, being attrated and repelled by it, " as by the
Tube when it had been excited by rubbing. I then
held the Feather over againft the flat End of the Cork,
which attra&ted and repelled many TFimes together ; at
which I was much {urprized, and concluded that there -
was certainly an attradtive Vertue communicated to the
Cork by the excited Tube. v r

Having by me an Ivory Ball of about one Inch
~ three Tenths Diameter, with a Hole through it, this
I fixed upon a Fi¢-Stick about four Inches long, thruft-
ing the other End into the Cork, and upon rubbing the
Tube, found that the Ball attratted and repelled the
Feather with more Vigour than the Cork had done,
| repeat- -
o ’
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repeating its Attraltions and Repulfions for many
together :
upon -one of eight Inches, and afterwards upon one of .
twenty-four Inches long, and found'the Effe& the'fame.
‘Then T nade ufe of firft Iron, and then Brafs Wire, to
fix the Ball on, inferting the other End of the Wire in

the Cork, as before, and found that the Attrattion was
the fame as when the Fir-Sticks were made ufe of, and
that when the Feather washeld over agiinft any Part.
of the Wire, it was attrated by it; but though it =
was then nearer the Tube, yet its Attrattion was not

fo ftrong as that of the Ball. ~When the Wire of two

or three Feet long was ufed, its Vibratigns, caufed by

rubbing the Tube, made it fomewhat troublefome to.
be managed : This put me upon thinking, whether if
the Ball was hungbya Packthread, and{ufpended by a
Loop onthe Tube, the Eleétricity would not be carri-
ed down ¢he Line to the Ball : [ found it to fucceed

accordingly ; for upon fufpending the Ball on the Tube

by a Packthread about three Feet long, when the Tube

had been excited by rubbing, the Ivory Ball attrated

and repelled the Lcaf-Brafs, over which it was held, as

freely as it had done, when it was {ulpended on Sticks
or Wire; as did alfo a Ball of Cork, and .another of
Lead that weighed one Pound and a quarter.

After I had found that the feveral Bodies above-
mentioned had an Ele@ricity comumunicated to them,
I then went on to fee upon what other Bodies the
Tube would have the fame Effe&, beginning with the .
Metals, fufpending them on the Tube by the Method
abgve-mentioned 3 firft in finall Pieces, as with a Gui-

nea, a Shilling, a Half-penny, a Piece of Block-Tin, -
- q ‘a~

y Times.
[ then fixed the Ball on longer Sticks, firft
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- fufpending them on the Tube by Packthread. - Here T~
made ufe of a-Fire-Shovel, Tongs, and Iron Poker, a
Copper Tea-Kettle, which fucceeded the fame, whe= -
ther empty, or full of =either cold or hot Waters a~ -
Silver Pint Pot; all which were f{trongly Ele&rical,

a Piece of Lead 5 then with lafgef Quantities of Me a

attra@ing the Leaf-Brafs to the Hight of feveral Inches.
After T had found that the Metals were thus Ele&ri-

cal, T went on to make Trials on other Bodies, as Flint-
Stone, Sand-Stone, Load-Stone, Bricks, Tiles, Chalk ;-

and then on feveral vegetable Subftances, as well green
as-dry,and found that they had all of theman Eleétrick

Veertue communicated tothem,either by being fufpended «

on the Tube by a Line, . or fixed on the End of it by
the Mecthod above-mentioned. = :
T next procceded to try at what greater Diftances

“the Ele@rick Vertue might be carried, and having by

me Part of a hollow walking Cane, which I fup-

pofe was Part of 4 Fifhing-Rod, two Feet feven -

Tnches long ; T cut the great End of it, to fit it into the
Bore of the Tube, into which it wentabout five Inches;
then when the Cane was put into the End of the Tube,
and this excited, the Cane drew the Leaf-Brafs to
the Hight of more than two Inches, as did alfo the
Tvory Ball, when by a Cork and Stick it had been fix-
ed to the End of the Cane, A folid Cane had the

two upper Joints of alarge Fifhing-Rod, the one of pa-
#ifb Cane, the other partly Wood and the upper End
hale-bone, which, together with the Tube, made a

Length of more than fourteen Feet. Upon the leffer.

- '\:End

\
M

\
o

. fame Effe&, when inferted in the Tube after the fame -
Manner as the hollow one had been:; 1thentook the
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End of the Whale-bone was_fixed a Ball of Co?_k of -
about an Inchand quarter Diameter ; thenthe great End -
of the Rodbeing inferted in the Tube, the Leaf-Brafs -
laid on the Table, and the Tube excited, the Ball ate
traéted the Leaf-Brafs to the Hight of about three
Inches by Eftimation.  With feveral Pieces of Spanifh
Cane and Fir-Sticks Tafterwards made a Rod, which, to-- -
gether with the I'ube, was fomewhat more than eighteen
Feet long, wliich was the greateft Length T could con-
veniently ufe in my Chamber, ‘and found the Attra&i-
on very nearly, if not altogether as ftrong, as when'the
Billwas placed on fhorter Rods.  Thus far I proceed-
ed before I went into the Country, which I did the
21 of May, 1729, taking.with me feveral Glafs Canesy
and fuch other Materials I thought would be neceffary, ’
and could not well be procured there. I fhall now
give an Account of the Experiments I then made, fome
of which were made at Norton-Conrt near Fever-
fhaizin Kent, at my honoured Friend’s Fobn God-
frey's, Elqy the other at Otterden-Place,” at iny-ho-
noured Friends Granvil Wheler’s, Elg,-a worthy
Member of the Royal Society, with whom I have had
the Honour to be latelyacquainted. I fhall fer down
each Experiment in the Order of the Time and Place
they were made, as I find itin my Notes. = .

The firft Experiment was made at Norton-Conrt, -
May 14th, 1729, between fix and feven o’Clock in
the Kvening. Having provided a Rod of about twenty- -
four Feety that confifted of a Fit-Pole, of Cane, and
the Top of Reéd, upon the End of which the Ball of
Cork was placed, and the great End of the Rod put
into the Tube about feven or eight Inches; then the

: - Leafs
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Leaf-Brafs being laid down, ‘and the T ube rubbe
the Ball attracted and repelled the Leaf-Brafs with
" Vigour 3 fo that it was not at all to'be doubted, ‘but =
- with a longer Polethe Ele&ncxty would have been car- S
ried much “farther. pa
AMay the 16th, T made a Rod thlrty-two Feet long, =
including the I'ube the bigger Part of it was a Fir-
StafF about fix Feet and a half long, the reft was of

. Cane, and Reed for the top Part of it.  All Things
; bemg prepared, as before, the Effe& was the fame as

in the laft Experiment, only the Pole bending fo much,
and vibrating by rubbing the Tube, made it more trou-
blefome: to manage the Experiment. This putme upon :
making the followmg Ex periments.

May the 19th, about fix in the Morning, the Ivory
Ball being fufpended on the Tube, by a Line of Pack- -
thread twenty-fix Feet long, which was the Hight, T ..
ftood at in the Balcony, from the Court where he -
ftood, that held the Board with the Leaf-Brafs onit ; -
then the Tube being rubbed, attradted the Lcaf-Brafs
to the Hight of near two Inches, as he that affifted
informed me. This was repeated with the Cork Ball
with the {ame Succefs.

May the 31ft,in the Morning, toa Pole of elghteen
Feetthere was tied a Line of durty-fou‘%Fleet inLength;
{o that the Pole and Line together Were fifty-two.
Feet. With the Pole and TubeT ftood in the Balco-

ny, the Afhtant below in the’ Courr, where he held -

the Board with the Leaf-Brafs on it; then the Tube
being excited as ufual, the Ele@rick Vertue paffed from
the Tube up the Pole, and down the Line to the Ivory -
Ball, which attra&ted the Leaf-Brafs, and as the Ball -
paﬁ'ed



(25.) T
paffed over it in its Vibrations, the Leaf-Brafs would,
follow it, till it wascarried off the Board: But thefe
Experiments are difficult to make-in the open_Air, the
leaft Wind that is ftirring, carrying away the Leaf-
Brafs. cri ok i
Some Time after I made feveral Attempts to carry
the Ele@rick Vertue in a Line horizontally, fince [
had not the Opportunity here of carrying it from
greater Hights perpendicularly, but without Succefs,
for want of then making ufe of proper Materials, as.
will appear from what follows. The firft Method I
made Trial of, was by making a Loop at:cach End of
aLine, and hanging it on a Nail drove into a Beam,
the other End hanging downwards, through the Loop
at this End the Line with the Ivory Ball was put; the
other End of this Line* was by a Loop hung on the
Tube; fothatthat Part of the Line next the Ball hung
Perpendicular, the reft of the Line’ Horizontal : Then
the Leaf-Brafs being laid under the Ball, and the Tube
rubbed, yet not the leaft Sign of Attradtion was per-
ceived. Upon this I concluded, that when the Elec-
trick Vertue came to the Loop that was fufpended on
the Beam, it went up the {ame to the Beam; fo that
none, or very little of it at leaft, came down to the Ball,
which was afterwards verified, as will appear by the
Experiments that will be mentioned hereafter. Upon
this [ gave over making any farther Attempts of car-
rying the Elericity horizontally, defigning at my Re-
turnto London, if T could get Afliftance, to have tried
the Experiment from the Top of the Cupola of St. ™ .
Paul’s, not doubting but the EleCtrick Attra&ion

D "' would-



- would be carried down perpendicular, from thence to.

~ the Ground. ' R

* Hune the 3oth, 1729, I wentto Otterden-Place,
to wait on Mr. Wheler, carrying with me a fmall fo-
lid Glafs Cane of about eleven Inches long, and feven
eighth Parts of an Inch in Diameter, with-fome other
requifite Materials, defigning only to give Mr, #heler
a Specimen of my Experiments. ‘The firft was from .
the Window in the Long Gallery that opened into the
Hall, the Hight about fixteen Feet ; thenext from the
Battlements _of the Houfe down into the fore Court,

- twenty-nine Feet ; then from the Clock-Turret to the .
Ground, which was thirty-four Feet, this beiug the
greateft Hight we could come at ; ‘and notwithftandir
the Smallnefs of the Cané, the Leaf-Brafs was attra&e
and repelled beyorid what I expeQed. - As we had no
greater Hights here, Mr. #heler was - defirous to try
whether we could not carry the Ele&rick Vertue hori«
zontally. I then told him of the Attempt I had made -
with that Defign, but without Succefs, telling him the
Method and Materials made ufe of, as mentioned above..
He then propofed a Silk Line to fupport the Line, by
which the Eie@rick Vertue was to pafs. I told him it
might do better upon the Account of its Smallnefs ; fo
that there would be lefs Vertue carried from the Line of -
Communication, with which, together with the apt
Mcthod Mr. #beler contrived, and with the great
Pains he took himfelf, and the Affitance of his Ser.
vants, we fucceeded far beyond our Expe@tation. -

The firft Experiment was made in the matted Gallery-
Fuly 2, 1729, about Ten inthe Morning.. About;”gur.
- Feet




Feet from the End of the Gallery there wania evols -
Line that was fixed by its Ends to eich Side of tho
Gallery by two Nails; the middle Part of the Line
was_Silk, the reft at each End Packthread 5 then the
Line to which the Ivory Ball was hung, and by whick
the Ele@rick Vertue was to be conveyed to it: fromi
the Tube, being eighty Feet and a half id Lenjtl,
was laid on the crofs Silk Line, fo as that the Ball
hung about niné Feet below it: Thenthe other Ead of
the Line was by a Loop fufpenided on the Glafs Cane;
and the Leaf-Brafs held under the Ball on a Piece of
white Paper ; when the Tube being rubbed, the Bail
attra@ted the Leaf-Brafs, and kept it fufpended on' i€ for
fome Time. , »
Ttiis Experiment fucceeding fo well, dnd the Gal
lery not permitting us to go any farther in one Length,
M. /¥ beler thought of another Expedient; by which
we might encreafe the Length of our Line, which was
by putting up another crofs Line near the other End of
the Gallery; and over the Silk Part of both the Lines
there was laid a Line that was long enough: to be re.
" turned to the other End, where the Ball hung; .and
though now both Ends of the Line were at the fame
End of the Gallery, yet Care was taken that the Tube
was far enough off from having any Influence upon the
Leaf-Brafs, except what paffed by the Liine of Commu.
nication : Then the Cane being rubbed, and the Leaf-
Brafs held under the Ivory Ball, the Ele@rick Vertue
paffed by the Line of Communication to the other End:
of the Gallery, and returned back again to the Ivory -
Ball, which attraed the Leaf-Brafs, and fufpended-itas
before, The whole Lengtlg of the Line was 147 F{e;t‘;
2 . ¢



=:We then-thought-of ‘trying'whether the Attradion

* would not be ftron er without déublingv or returning

_the Line, which *we found Means of doing iri the
Barn, where we had a Line of x24 Feet long, four-
teen Feet of which hung perpendicular from the Silk
Line ; and ‘now the Attration was, as we then con.
cluded, ftronger than when the Line was returned, ‘as
in the matted Gallery. _ S

Fuly 3, having now brought with me the great -
Glafs Tube,-between Ten and Eleven in' the Morning
we went again into the Barn, carrying with us the fo-
lid Cane, and repeated the laft mentioned Experiment

. with both the Tube and Cine; but the Attra&ion was
not {o ftrong as in the preceding Evening, nor was there
{o great a Difference in: the ‘Attraltion commmunicated
by the folid Cane and Glafs Tube, as one would have
expefted, confidering the Difference of their Lengths
and Diameters. : .

We then proceeded farther, by adding {fo much more
Line as would make a Return tothe other End of the
Barn, the whole Length of the: Line being now 293
Feet ; and though the Line was fo much- lengthened,
we found no perceivable Difference in-the Attracion,
the Ball attra&ing as ftrongly as before. This encou-
raged us to add another Return; but upon beginning to
rub the Tube, our Silk Lines broke, being not ftrong
enough to bear the Weight of the'Line, when fhaken
by the Motion given it by rubbing the Tube. Upon
this, having brought with me both. Brafs and Iron
Wire, inftead of the Silk we put up fmall Iron Wire ;
but:this was too weak to bear the Weight of the Line.
We then took Brafs Wire of a fomewhat larger Size

' ) than



than that of Tron, - This fupported o eof Com-
mynication ; but though the Tube was well rubbed,
et there was not the leaft. Motion or Attraction-gi~ -~ -
ven by the Ball, neither with the great Tube, which,
we made ufe of when we found the fmall folid Cane

to be ineffeGual: By which we were now.convinced, -
that the Succefs we had before, depended upon the
Lines that fupported the Line of Communication, be=
ing Silk, and not upon their bein ﬁn%l‘,;as_pefefe‘ '

Trial 1 imagined it might be ; the fame Effe&t happen-
ing here as 1t did when the Line that is to convey the
Ele&rick Vertue is fupported by Packthread’; vz, that
when the Effluvia come to the Wire or Packthread
that fupports the Line, it pafles by them to the Tim-,
ber, to which each End of them is fixed, and fo goes
no farther forward in the Line that is to carry it to the
Ivory Ball. . A
Finding that our Silk Threads were too-weak to bear
many Returns of Line, Mr. Whelerthought of ‘another -
Way of minaging them, fothat fewer Returns might be
upon each Silk Line; which-was by placing two other
crofs Lines fome Feet below the upper ones; fo that
every other Turn of Line was fufpended by the lower
crofs Line. By this Means there was but half the
Weight of Line upon each Silk, of what there was
~ when only two crofs Lines were made ufe of as be-
fore. By this Contrivance, we could add a much
greater Length of Line, without Danger of breaking
our Silk. We then put up a Line that was 666 Feet
in Length, by eight Returns: Then the Leaf-Brafs be-
ing held on a Piece of white Paper under the Ivory
Bali, and' the Tube, with the otherEnd of the Line
o A © fiifpended.




Tufpended on ity being rubbed for fomte Time, the
Leaf-Brafs was attraCted as manifeftly as it had been
withmuch fhorter Lines;” We then repeated the Expe.
riment with the little fhort folid Cane, and found there
was fomewhat of an Attraltion, but not near fo great
as with the large Tube, S )
Though the going and returning of -the Ele@rick
Effluvia was very furprifing, yet we werevilling to
try how far the attraGive Vertue might be carried in
a continued right Line ; the Method of doing which
was thus: ‘That End of the Line where the Attra@ion
was to be made, was fufpended on a Silk Line that was
fized crofs the Garret Window on the North-fide .of
the Houfe, which was by Eftimation about forty Feet
high; at about an hundred Feet from hence two Rods
or Poles of “about ten Feet long, and at two Feet di.
ftance from each other, were drove into the Ground,
fo as that they ftood nearly perpendicular, - Thefe
were in the great Garden. Beyond thefe, in the great
Field, that is feparated from the Garden by a deep Fofs,
about the fame Diftance from the firft, "were another
Pair of Poles fixed ; then four others at a like Diftance.
Upon the Ends of thefe Poles were tied the crofs
Lines of Silk, to fupport the Line of Communication,
which being laid on the Silk Lines, the Ivory Ball
hanging in the Garret Window, and the other End of
the Line being hung by a Loop onthe Tube, the Leaf-
Brafs was held under the Ball, and after thie Tube had
been rubbed for fome Time, they called tome to let mg
know that there was an Attraltion of the Leaf-Brafs.
This was feveral Times repeated with Succefs ; then
Mr. Wbeler came into the Field, and rubbed the Tube
himfelf,
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himfelf, that I might fee there was an Actra&ions
which I faw, though I perceived it not to be fo ftrong,
as when the Attragion was carried by a longer Line,.
by returning it, asin the Experiments above-menti-
oned, The Length of the Line was 650 Feet. This
was feveral Times repeated, but the Experiment being
made in the Evening, atlength the Dew began to fall.
‘We began about Seven 0’Clock, or fome little Time
after, but before Eight the Attradtion ceafed: But
whether this was caufed by the Dew falling, or by
my being very hot, we could not pofitively fay, but
I rather impute it to the latter. This Experiment was.
made Fuly 14, 1720.

Note, That though we call the carrying the Elec-
trick Vertue by the Lines in this Pofition Horizontal,

ou are not tounderftand it in a ftri& Senfe, as may
eafily perceived by the Defcription of the Method ;. -
and That as the Line fwagged down much below the
Silk Lines that fupported it, in the middle Part between
thofe Lines, it was fome Feet longer than the Diftance
of the Poles. ‘

Some Days after this Experiment was repeated from
the Turret Clofetr Window, when the Line was 76§
Feet, and the Attra&ion was no lefs perceivable than.
in the Experiment above-mentioned. .

More Experiments made at Mr. Wheler'’s, fpewing.
that large Surfaces may be impregnated with

Eleftrick Efffuvia. -

A large Map of the World, that hadtwenty.feven.
fquare Feet in it; a Table-Cloth containi:jxg fifty-

nine {quare Feet; thefe fufpended on the Tube by
: - Packe-



()
Packthreads, became EleGrical, ' An Umbrello, el
pended by a Packthread tied to the Handle of it, be-

came ftrongly Ele&rical. A :

A Experiment propofed by Mr. Wheler, to fee w_béi
ther the -Eleffrick Vertue woyld be any Way
. bindred by the magnetical Effuvia of a Load-

Sone. ‘

This had a {mall Key hung by one of its arming_
Irons, and the Stone, together with the Key hung to
it, were fufpended on the Tubeby a Packthread ;
then the Tube being rubbed, the Key and Stone both
attratted the Leaf-Brafs, the Attraltion being the fame
asthatof other Bodies, :

An Experiment made to fbew that the Eleffrick
Vertue is carried feveral #Ways at the fame Time,
and may be conveyed to confiderable Diffances.

There was made three Stands, each compofed of
two upright Pieces of Fir, fixed perpendicular, near
the Ends of a long fquare Board, diftant from each
other near a Foot and a half. Upon the Tops of thefe
were tied Threads of Silk to fupport: the Lines of Com-
munication with the Tube and the attra&ing Bodies.
One of thefe Stands was placed in the great Parlour,
near the farther End; another in the little Parlour, and

- a third in the Hall, which was between the two Par.
lours : As the other two were one of them to the right,
the other to the left Hand, this laft was placed near-
the Hall-Window forwards ; the two firft were about

fifty Feet, the other about twenty Feet from the Place
~ where
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where the Tube was held ; then tljﬁre were-taken th
“{mall fquare Pieces of Wood, that were tied to th
Lines of Packthread : Thefe were of about the Lei

Jbove-mentioned. They were laid on the Silk Lines,
and by Loops at the other Ends were {ufpended on the. =
Tube then the Leaf-Brafs being held under the )

Pieces of Wood, and the Tube rubbed, they all of -
them atrracted the "Leaf-Brafs at the fame Time.

Some Time after, in my Abfence, M. Hhelertried -

a red hot Poker, and found that the Attrattion was’

the fame as when cold. He alfo fufpended a live

Chick upon the Tube, by the Legs, and found that )

the Breaft of the Chick was ftrongly Ele&rical. -
At Mr.Godfrey's I made the fbllming'Experi-.

“wents 5 fbewing that the BEleérick Vertue may.
be carriéd from the Tube, without fouching the.
Line of Communication, by only being beld sear

it. '

-“

The firft of thefe Experiments was madethe sth of

Auguf, 1729. 1fhall here mention fome of the -

moft confiderable ones; but as I did not always fet

down the Day of the Month, fome of them may -
not be related in the Order of Time they were
made ; nor did I always mention the Length of the

Lines, thefe not being thought to be abfolutely- ne.

ceffary,

Cloaths are dried on, of about eleven Feet in Length 5.

“which, by a Loop at the upper End of it, was .

fufpended” on a Nail, that was drove into” one of

"the Nafters in the Garret, and had at its lower End -
E

1 took a Piece of a Hair-Line,. fuch as Linnen-- 3

av; ..



a leaden Weight of fourtecn';PoundS~huhgv‘xb,ii‘iiygan ’

Iron Ring : then the Leaf-Brafs was laid under the
Weight, and the Tube rubbed, and being held near -
the Line without touching it, the Lead-Weight at=
. tra&ed and repelled the Leaf-Brafs for feveral times -
together, to the Hight of at leaft three, if not four -

Inches. If the Tube was held three or four Feet

above the Weight, there would be an Attradtion ; but

if it were held higher up, fo as to be near the Rafter

where the Weight was hung by the Hair-Line, there-

would be no Attra&ion.

\

“An Experiment, [bewing that the Elerick Vertue

may be carried feveral Ways at the [ame Time,”

by a Line of Communication, withows touching
the faid Line. S

There were taken two Hair-Lines, of between four

and five Feet long ; to each of thefe was tied a fquare -

Piece of Cork, by Packthread; the Lines were {uf-
pended by .Loops at their upper Ends, upon two Nails ;
near the lower Ends there was tied to the Hair-Lines
a Piece ef Packthread, by which there was a Com-
munication between the two Hair-Lines; then the
Leaf-Brafs laid under the Corks, the Tube being rub-
bed, and held near one of the Lines, both the Corks
attra&ed ; but that which was fartheft, much ftronger
than that, near which the Tube was held. About the

Middle of the Line of Communication _they both drew ‘

with equal Force.

" Some



Some Time afters ab Myr.Whe er’s, we éadetbe'fél;f e

“lowing Experiment, inorder to try whether the -

EleGrick Attraltion be proportional to the Quan--
tity of Matter in Bodies. D

There were made two Cubes of Qak, of about fix
Inches Square, the one folid, the other hollow : Thefe
were fufpended by two Hair-Lines, nearly after the
fame Manner as in the Experiment above-mentioned ;
the Diftance of the Cubes from each other, was by Efti-
mation, about fourteen or fiftecen Feet 5 the Line of
Communication being tied to each Hair-Line, and the
Leéaf-Brafs placed under the Cubes, the Tube wasrub-
bed and held over the Middle of the Line, and as near
as could be gueiled, at equal Diftances from the Cubes,
when both of them attra&ed and repelled- the Leaf-
Brafs at the fame Time, and to the fame Hight 3 fo-
that there feemed to be no more Attraltion in the
(5lid than in the hollow Cube; yet Tam apt tothink .
that the Ele@rick Efffuvia pafs through all the inte-
rior Parts of the folid Cube, though no Part but the
Surface attracts ; for from feveral Experiments it ap-
pears, that if axg other Body touches that which at-
tracts, its'Attradtion ceafes till that Body be removed,
and the other be againexcited by the Tube. .

A Continnation of the Experiments made at
- Mr. Godfrey’s. ‘ .

I next went on with an Experiment, to fee if the,
Elerick Vertue might not be conveyed to a Rod,
without inferting it into the Bore of the Tube, or
without touching the Rod, which I found to fucceed, -

E 2 : by



by fufpendingthe Rod either by Lines'of Silk, or by
Pieces of Horfe-Hair Fithing-Lines, placing a Ball of
. Cork on the leffer End.of the Rod.- = . " -~ -
Auguf 13,1took a lirge Pole that was twentv-feven
‘Feet long,.two Inches and a half Diameter at the great.
End, and at the leflerabout halfan Inch @ [t was that

Sort of Wood they call ‘Horfe-Beech, ‘with the Rind - -

- on. This was fufpended by two Hair-Lines of about

four Feet and a half in Length; the firft Line was -

about two Feet from the great End of the Pole, the
other about eight Feet from the lefler End; (o that the
Pole hung horizontal. At the little End of the Pole
was hung a Ball of Cork about an Inch and a half -
Diameter by a Packthread “about a Foot long, and a
{mall leaden Ball upon the Cork to keep-the Packthread _
extended = Then the Leaf-Brafs being laid under the
Cork, the Tube rubbed and held near the great End
of the Pole, the Cork Ball drew the Leaf-Brafs ftrongly - -
- torthe Highr of an Inch, if not more : Then the Teaf.
Brafs being held under feveral Parts of the Pole, it
+ was attracted by. it, as Mr. Godfrey obferved, but not
near fo ftrongly as the Cork did. ’ C

“bout the Beginning of September I made the fol-
Aowing Experiment, Which foews that the Elec-
trick Effuvia will be carried in a Circle, and be
communicated from one Circle to agotber. '

~ There was taken a Hoop of about two Feet
two Inches Diameter; this [ fufpended by a Hair.
Line upon a Nail drove into a'Beam ; the Line was -
about four Feet long; then the Leaf-Brafs being
laid under the Hoop, the Tube was rubbed, and held
, within
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withi the Hoop, ' near the upper Side of ity
touching it by feveral Inches: Then the lower 'P
" the Hoop attratted and repelled the. Leaf-Brafs ftron
ly ; but when held near the lower Part, there was =
very litcde, if any Attraction, If the Tube wis held
near the outlide of the Hoop, itattra&edy but ftrongeft,”
when at the fime Time 1t was held near ‘the Knot of
~the Hair-Line the Hoop was fufpended by. To this
Hoop there was tied a leffer Hoop of about a Footand.
a half Diaweter : It was tied to it by Packthread, fo- -
a5 to hang below it about two Inches; they were fuf-
pended - to'nthel by the Hair-Line ; then the Leaf-
Brafs and the Tube being prepared, as hath been mien-~
tioned before, the Tube being held near the upper
Hoop, the lower Part of the lower Hoop attra&ted
ftrongly, and when held near the upper Part of the: .
lower Hoop, but very weakly; but when held near: .
the lower Part of the lower Huop, there was no. -

Autraction..

O the x5t of Sente mber I mmie the following F Xe
. periient, wwbich feews, that the EleGrick Efflu-
via have the fame Effedt in a Circle, ’wben its
Pafition is horizontal.

I took a large Hoop, of {omewhit more than three
Feet Diameter, and Breadth of about two Inches and
a half ; to this was tied at near equal Diftances, four
Lines: They were what they call Twine;. which is of
three Threads of Packthread twilted together, each
about two Feet eight Inches long. Thefe were tied
with their Ends together to a Hair-Line of about
two Feet and a half long, by which the Hoop was

_ ““hung
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hung on a Nail, as in the other Experiments; (o th
the Hoop hung now in an horizontal Pofition ¢ Then
the Leaf-Brafs being laid under the Edge of the Hoop, =

-atbetween two and three Inches below it, the Tube - .
* being rubbed, and held between the. Cords without
touching them, the Leaf-Brafs was attratted and repel-
led for feveral times together ; but when held nearthe =

outfide of the Hoop, oppofite to that Part- where the

Leaf-Brafs lay, the Attra&ion was much ftronger.
About the latter End .of Autumn, and the Beginning
of the Winter in 1729, I refumed my Enquiry after
other Ele&rick Bodies, to fee what Addition I could
mike to the Catalogue of thofe mentioned above, in
Pages 21, 22, and found many more that have the fame
Property, and may be excited to attra& by the fame
Method. = As for Inftance, the dry withered Leaves of -
Reeds and Flags, Grafs and Corn, both Leaves and -
Straw ; the Leaves of Trees, as thofe of the Laurel, -
the Oak, the Walnut, the Chefnut, Hazle.nut, Apple
and Pear-tree Leaves ; fo that we may conclude, that.
the Leaves of all Vegeables have this Attrattive -
Vertue, ‘ '

1 fball now give anAccount of the Experiments made
at my Chamber snthe Tear 1730.

March the 23d, 1 diflolved Soap in the fbﬂm;'.)'o, o

Water, then I fufpended a Tobacco-Pipe by a Hair-
Line, fo as that it hung nearly horizontal, with the
Mouthof theBowl downwards ; then having - dipped
it in the Soap-Liquor, and blown a Bubble, the
Leaf-Brals laid on a Stand underit, the Tube being
rubbed, the Brafs was attradted by the Bubble, when

the
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the Tube was held near the Hair-Line, Then Ire- -
peated the Expriment with' another Bu ble, holding -
-the Tube near the little End of the Pipe, and the -
Attra&ion was now much greater, the Leaf-Brafs
being attradted to the Hight of near two Inches.

March the 24th, I repeated this Experiment after
a {fomewhat different Manner: The Pipe was now
fufpended by two Lines of white fewing Stlk, of about
five Feet and a half long ; thefe were hung upon two
Nails drove into the Beam of my Chamber, diftant from
each other about a Foot, by Loops at the other End of
the Lines, by which the Pipe was fufpended ; then the .
Bubble being blown, by holding the Tubeto the little
End of the Pipe, the Bubble attra&ted the Leaf-Brafs
to the Hight of near four Inches. This Experiment
was made to fee whether fluid Bodies would not have
an Ele&ricity communicated to them. :

April 8, 1730, I'made the following Experiment
on a Boy between eight and nine Years of Age. His
Weight, with his Cloaths on, was forty-feven Pounds
ten Ounces. I fufpended him in a horizontal Pofition,
by two Hair-Lines, fuch as Cloaths are dried on:
They were about thirteen Feet long, with Loops at
each End. There was drove into the Beam of my
Chawnber, which was a Foot thick, a Pair of Hooks
oppofite to each other, and two Feet from thefe another
Pair inthe fame manner. Upon thefe Hooks the Lines
were hung by their Loops, fo as to be in the Manner
of two Swings, the lower Parts hanging within about
two Feet of the Floor of the Room: Then the Boy
was laid on thefe Lines with his Face downwards,
onc of the Lines being put under his Breaft, the other

T under

[
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under his Thighs : Then the Leaf-Brals was laid on
a Stand, ‘which was a round Board of ‘a Foot Di:
meter, with white Paper pafted on it, fupported on'a. -
Pedeftal of a Foot inHight, which I often made ufeof .
in other Experiments, though not till now mentioned:
Upon the Tube’s being rubbed, and held near his Feet,
without touching them, the Leaf-Brafs was attrated
by the Boy’s Face with much Vigour, fo as to rife to
the Hight of eigh, and fometimes ten Inches. I put
a great wany Pieces on the Board together, and almoft
all of themn came up together at the fame Time, Then
the Boy was laid with his Face upwards, and the hind .
Part of his Head, which had fhort Hair on, attra&ed,
butnot at quite {o greata Hight asiris Face did.  Then
the Leaf-Brafs was placéd under his Feet, his Shoes and
Stockings being on, and the Tube held near his Head,
his Feet attracted, but not altogether at fo great a Hight
as his Head : Then the Leaf-Brafs was again laid un-
der his Head, and the Tube held over it, but there
was then no Attra&ion, nor was there any when the
Leaf-Brafs was laid under his Feet, and the Tube held
over them. , :
April the 16th, I repeated the Experiment with the
Boy, but now the Attration was not quite fo ftrong as
at the firft, the Brafs not rifing higher than to about
fix Inches. His Hands being firetched nearly hori-
zontal, I placed a fmall Stand with Leaf-Brafs under
each Hand, and under his Face the great one, furnith-
ed as the others ; when the excited Tube being held
near his Feet, there was an Attra&ion by his Hands =~
and Face at the fame Time. I then gave him the Top*
of a Fifhing-Rod to hold in his Hand ; there was a-
Ball



Ball of Cork ftuck on the litcle End of it, Under'which .
the Leaf-Brafs being laid, -and the Tube rubbed and:
held near his Feet, the Ball attra&ed the Leaf-Brafs: -
to the Hight of two Inches, and repelled it, and at- '
tracted for feveral Times together with great Vi- -
our. : - EA
; April 21, 1 again repeated the Experiment on the
Boy; and now he attraéted much ftrongerthan at the
firlt: The Leaf-Brafs rofe to his Face at the Hight of
more than twelve Inches. Then I gave the Boy to
hold in each Hand the Tops of two Fifhing-Rods,
with a Ball of Cork on each of their leffer Ends ; then
a fmall Stand being fet under each Ball, with the
Leaf-Brafs on it, the Tube being rubbed, and held
near his Feet, both the Corks attra&ed and repelled
together ftrongly. The Length of the Poles -were
each of them about feven Feet. Then the Boy was -
laid on his left Side, and a Fifhing-Rod, of near twelve
Feet in Length, given him to hold with both his
Hands; there wasa {mall Ball of Cork at the End of
the Rod, that was an Inch and three quarters Diame-
ter : Then all Things being prepared, the Tube held
near the Boy’s Feet,the Cork Ball attraCted and repelled
the Leaf-Brafs with Force to the Hight of at leaft two
Inches.

Note, That when I fpeak of holding the Tube néar
the Boy’s Feet, I mean over againft the Soles of his
Feet ; 'and when near his Head, is to be under-
{tood the Crown of his Head ; for when the Tube is.
held above, or over his Legs, the Attrattion is not fo
ftrongly communicated to the other Parts of his
- Body. .

.

F - By-



By thefe Experiments we fee-that Animals fec
greater Quantity of Ele&rick’ Effluvia, ‘and th

may be conveyed from thiem feveral Ways at the fame
Time to- confiderable Diftances, wherever they meet
* -~ with-a Paffage proper for their Conveyance, and there

exert their Attralting Power. o -
1In thefe Experiments, befides the large Stand above.-

mentioned, I made ufe of two finall ones, which, asl
found them very ufeful, it.may not be improper to de-

{cribe them. The Tops of them were three Inches

- Diameter 5 they were fupported by a Column of about
a Foot in Hight, their Bafes of about four Inches and a -
half : They were turned of Lignum vite ; their Tops
-and -Bafes made to skrew on for Convenience. of Car-.. -
riage. Upon the Tops were pafted white Paper.

When the Leaf-Brafs is 12id on any of thefe Stands, I

find it is attracted to a much greater Hight than when -
laid on a Table, and at lealt three Times highe; than

when laid on the F ldor_of fiRoom.

SFune 20, 1 made the following Experiment, Sfoew-

ing that the Attraltion and Repulfion is as firong, -

if not fronger, and that the Effluvia may be car-
- riedto great Lengths, without toyching the Line
by the Tube. ' - D

There was taken a Line of Packthread 23 ‘l,Feet: in
Length ; it was fupported on two crofs Lines of blue
Silk ; the Diftance of thefe Lines was near eighteen - -

Feet, About four Feet below one of thefe Lines,

was put up another Silk Line of the fame Colours To

this was tied one End of the Packthread ; at the other

End the Ivory Ball hung ; the Line was returned aver
i . | . v
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the crofs Lines thirteen times ; then theLeaf-Brafs bes
ing laid under the Ball, upon one of the {mall Stands,
and the Tube excited, the Ball attralted and repelled
to the Hight of one of its Diameters, which was about
an Inch and a quarter. v

I have, by feveral Trials lately made, found that
rubbing the Tube, and putting it up between the Re.
turns of the Line in feveral Places, before I go with
the Tubeto the End of the Line, much facilitates, and
caufes the Attra&ion much fooner than when one ftands
with the Tube and applies it to the End of the Line
only. ' .

About the middle of Yuly I went inko the Country,
and Auguft x, at Mr. Wheler’s, we made the fol-
Trwing Experiment s being an Attempt to [fee bow
far the Ele@rick Vertue might be carried forward
i a Line, without touching the [ame.

This Experiment . was made by carrying the Line
out of the Great Parlour Window into the Garden,
and down the great Field before it, The Line was
fupported by fifteen Pair of Poles ; each Pair had a
Line of blue Silk tied from one Pole to the other, the
Length of about four Feet, equal to the Diftance of -
the two Poles: About ten Feet from the Window
there was v, Silk Line put up crofs the Room, upon
which that Part of the Line hung that had the Ivory
Ball upon it. Bélow the crofs Line of the fartheft Pair
of Poles was placed another crofs Line, four Feet from
the Ground, to which was faftened the other End of -
the communicating Line, as mentioned in the Experi-
ment above: Then the Leaf-Brafs and Tube being pre-

F 2 s -pared



pared as‘ufual, the Tube being held 6&er" thé:‘Line

feveral Diftances, beginning towards that.End where -
the Ball hung, and fo proceeding towards the farther

End of the Line, the Leaf-Brafs was attrated at thé

Stations not exceeding two or three hundred Feet, pretty '

ftrongly ; but ftill grew weaker as we came towards the
farther End of the Line: Yeteven at the End of the Line -
the Leaf-Brafs would be lifted by the Ball, when the
Tube touched the Line, whofe Length was 886 Feet. -
I fhould now have given fome Account of the Dif-
covery I made the laft Year concerning the Attraction
of coloured Bodies, fhewing that they attra® more or
lefs, according to what Colours they are " of, though

the Subftance be the fame, and of equal Weight and a

ﬁigriéfé:; only T fhall obferve, that ¥ find the Red, -
Orange or Yellow, attra& at leaft three or four
times ftronger than Green, Blue or Purple : * But ha-
ving very lately found out a new and more accurate
Method of making thefe Experiments, [ muft beg Leave
to procéed farther with them, before I cofumunicatg
them. I am, ET L

S IR,
Charter-Houfe, 7oy Hymble Servant, -
Feb. 8, 173%. o R r o
v

 STEPHEN GRAY.

Vf. Cur-
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I'V.“ A Let‘t‘éi from Mr Stephén Grayto Dr

Mortimer, Secr. R ., containing a_ farcher
Account of his Experiments concerning Elec-
| ,Cbaﬂér-(*‘l&tg/é% jude 7tb,1732
SI N CE my laft (N° 422) whereinTgive an Aécotint
of my Experiments, fhewitig Water will be dttracted
by Ele&rick lgodie's,' and that it inay’ hiave an Ele@rick
Vertue communicated to it, fo as'to atttaét folid ones,
I have been upon another’ Enquiry ; Whether there
might not be a' Way found to make this Property of
Ele&rical Attraction more ﬂétmanghtjid’ﬁqﬁi’é:s} How
far I have fucceeded in this It;em%t, ‘witlappéaf’ by ‘the
Experiments I have made on the feveral Bodies mernti-
oned in the following Catdlogue; and'as they were all’ -
of them prepared after the {ame mahner, excepting
Numb. 18 and 19, which fhall be defcribed afterwards,’
ageneral Defcription of the Méthod of preparing
and preferving them in a State of Attradtion, may;
fuffice. e
‘The Bodies on which the Experiments were made,
were Rofin both black and white, Stone-Pitch, Shell -
-or Gum-Lac, Bees-Wax, and Sulphur. T procured -
three Iron Ladles of feveral Sizes, 1n which  melted
thefe Subftances, making ufe of that which I thought,”
moft convenient for the Quantity I defigned to melt. -

When any of thefe Bodies were melted, they were
Pp - . taken
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taken off the Vire, andfet by in the Ladle to coo
hardem; ‘thert )it wad feturicd:to the Firg, yiwheredy
remained *till it was mélted about the Botgom: Sides
of the Ladle, fo as to be mo%ablq ‘5 tha g inyerte
ing the LAdlE it mighe’ e ‘taken “out§ i fig" the
Form of nearly the Section of a Sphere, theIGonvex
Surface, as alfo the Plain one, being naturally Gf L
may fo fay) polithed, excepting the Sulphur, " which .

"':"
Aot

cools without retaining its Polifh, except when caft

in Glafs Veffels, as thall be fhewed hereafter. = b (Hall =

now. procee ed to -t e grunents)anq ;}Oh@m‘va&l
_madeont ”‘“qu e fg.
When, ny of ”? m;df’fﬂ;’e‘ c};‘
and their § im“: S;l:fac rscd 3’ "i
at firtt attrally Gl gheﬂea: gy 4!’:3&& e Wil the
aamc to a @ertmh gg&ee 0! X’Warm and ihen therc
wg‘s a ﬁpa[ Agf{’ ign 5¢ W] ‘lch W rmth’ I, of lm'te*% S
¢, néatly t;h%tg _,m'%g“jg ]1 aid
IIJ,e Aty gn;csta(%q Oy, CB d‘ t‘ af»
trall at. Ieaﬁ tem times qrtbertﬁ an. a’t
The mzmner ;%'prefewm tﬁe m a St‘ate of At.-

ri-a&mn was W ap)pp 194 nie | r)n hmg that
ke, t.:?m ¢x ﬁgnl A fuft
ﬁgg% jes | p 1te pér; uzfor f;

v warg?s ?

1e
lztr“ér é‘rié“s‘wlute Inne fltgrf
black Worﬁcd, ?‘lt,odgu doq as wcl] 'Bemg
thus glrnl1gd,_ they ‘w;;r ;pu ‘po alargc F ix Box,
ncfg 19 ‘f'mﬂ}t q;ﬁ; ce? Qn tf) mal?e gfe of

tpe 20 “"J ,,,,,, PR
E,‘?ﬁ? m m?} S%mn g&“ﬁlmb, i, ‘i’%ﬂsc"}ad@ =
, rifbouting' a Cylin-
d’f?;c G’Li flhf wlﬁ {f‘ fu}t been’ f)egted to}pre_
vcm 1[5 craakmf* thn the Su“l“‘hur was hardened it

wds
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was fomewhat lefs thian the Glafss fo that by

the Glafs, - it cameout eafily, and had a.potifhed
face almoft as finooth as the Glafsin whichiit:was cajk
The-large:Cone of -Sulphur, - Numb..xg, was 1gade
after the fame manner 5 vi%. by being caft in a large
Drinking-Glafs,. &5 -+ - rofs Do sl ol g
. L amnow, toi give-an Account: of:the Obfervations
made on thefeveral Bodies medtionedin ghe Coralogha, -

bur muft Hrlk give a' Dafeription of the Gatalagues

The firf} Column conthing the: Nomber, which in.4
finglk:Piece of -Paper ‘is fixed on ¢ach of the feveral
Bodiesq the Mame of. which is - givén-in thé fecond
Column, whether ithey.are ingle orconspound b=
ftances. - The:thivd, Column thews: of  what{ Waight
they wete of when nelted, in Qunces and Drachais
of Averdupois Weight. :In the fousth Golumn- you
‘have ¢ the. Days: of the Month when the! Bqdy :was
melted and recgived’its-Eorm, and conféquéntly. when
it firfk began to-attradt. - - .0id oruw sl §
I did for/thigty Days. continue to abferye every ong
of thefe Bodies, and found that at the End of thefaid -
Timethey attraéted as vigoroufly as at the fieft or fecond:
Day,. asthey do now at the writing hereofi. By the

Times mentioped in the: Catalogue, ‘being - fubftradted. o

from, anyTime after, will be thewnhow lengany.ofshe
Bodjes have continued their Atgta&ive Vertye ; by which: -
it will appear, that fome of them have notloft theirAt-
tradion for more than four Months: So ‘that' we-have- -
- fomg Reafon #o believe, that .we havenow difcovered,
that there is @ gerpetyal.attradivePowerin allBlegs,
trick, Bodies, without exeiting- by either. rubbing,

beating, &% or -any other Attritions” But thiswilkfure: :

ther appear by the Account I am now togiveafthetwo - ...

Ppa2 v et
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Lift Bodiesmentionedin the Catalogue. . The Co
Sulphur, Numb. 19, that was caft in a large
ing-Glafs, in about two Hours after it was take
the Glafs, attra&ed, and the Glafs attraéted too, |
a fmall Diftance. Next Day the Sulphur was't
out of the Glafs, and then it attra&ted: ftrongl:
there was now no perceivable Attra@ion of theGlas,
- Then the Cone of Sulphur was fet with.its'Bafe wpon
.the Lid of the Fir Box, wherein the other EleGrick
Bodies lay, and the Glafs whelmed over'it.” Iexa-
mined it every Day after, and ftill found it to attra@;

- but finding the'Plage ‘not {o:convenient, having Oc-
- cafion to look into‘the Box often, T removed it to the
- ‘Table that ftands:between the two Windows of my
Chamber, where. it'Has continued to this Time, and -
whenever the Glafs is ‘taken off; -attrads” at near as

pf ’e'erf:;;:;:;

great a Diftance as the Sulphur: that is clothed and' _>

fhut up in the Box abovementioned. .~ And though: at:
firft there wasno Attra&tion, when the Glafs was ta.
ken off, yet Inow find, that in fair:Weather the .
Glafs alfo attralts, but not at fo’great a Diftance as -
the Sulphur, which never fails to attra@, let the

Wind or Weather be never fo variable, as do all -the

other Bodies mentioned inthe Catalogue 5 onlyin wet
Weather the Attraltions are not made at fo great a .
Diftance as in fair Weather. SRR TR o P

Number 20 is a Cake of Sulphur that was melt-" ..
ed ;3 and as the other Bodies have taken the Formof

a Convex Se&tion. of a Sphere, this, when cold, was .
Jaid with . its flat Side downwards, on the fame Table =~
with' the Cone of Sulphur :* They were both placed -
fo nedr the Wall, as to prevent the -Sun fhining on

them. This was, as the Catalogue thews, onthe 18th
o ‘ - . P . of ‘ N
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“of Aprily and though it had no’ manner of
or Covering, has attralted ‘ever fince,  An
- as in the other Bodies, the Attraétion will be g
ing to 'the Weather ; but when it attra&s the ftrong- - -
eft, it is not more than the tenth Part of what the
Cone. of Sulphur, that is covered, attra&s, =~ = =
‘The manner of obferving thefe Attraions is-beft
performed by holding the Attrating’ Body ‘in one
Hand,. and a fine white Thread tied to the End of a
Stick, in the other ; by this means far lefs Degrees

of Attragion will be perceived, than by making .
ufe of Leaf-Brafs. When the Thread is held atthe -

utmoft Diftance, it may be attraded ; the Motion of
it is at firft very flow, "but flill accelerating as itap-
- proaches nearer to the attrating Body. - o
-1 am now on the Subject of permanent Attradtion in
Glafs, then in the other Bodies, but have not yetcom»
pleated thofe Experiments, meeting with more lmter-
ruption by the Weather, S
With a fmall Hand Air-Pump that was lent me by
a Friend, I have made Experiments on feveral Bodies,
and find that they will attra& #» vacuo, and-that
at very nearly the fame Diftance as 7 plens, provi«
ded that the Experiment be made in the fame Receiver-

Ailled with Air 5 as will appear by the following Ex." -~

- periments. » R e
There was taken a hollow Glafs Sphere,  of fomc= -

what more than 2 3 luches Diameter, being fieflt ex.
+ cited. - It was fufpended by a Loop of Silk thatwent = -

through a finafl Cork, .with which the Holein the
~ Glafs Ball, by which it was blown, was ftopped, -

2.

and by the Loop fufpended on a-fmall Hook:that -

was skrewed onto the Bral Wire that came through
- AU ~ooothe
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the Collarqf Lc&thcr it ‘the ;&tafs-Plate that
the Top of the open Receiver 3 as in the Expe
of letting fall the Guinea - ‘and Feather in ' .
Then the Ball was drawn up to_ the Top of: theRe.
ceiver, and the Top of the {mall Stand, covered with
Paper, was laid on the wet Leather, on thé Plate of
the Pump, and Leaf-Brafs laidion the fame.. : Then

the Air was exhaufted, when the Glafs Ball was fet -~
down to about an Inch, or fomewhat more, towards - -

the Pigces of Leaf-Brafs: Many. of them were at-
n;&ed by:it,,. Then the..Aip wis letinto thetRe- -
celvery and the Leaf-Brafs- l3id| oh the Sﬂzind, ‘the Balk
_ being, as before, fufpended 'was let-down téiahout the
- fame Diftance - from the Leaf-Brafs as before, and
~ tlere feemed to be very little anference in the At
“tra&ion.

I have made the fame Expenments thh Srulphur,--

Sheu Lac, Rofin, and white Bees-Wax. Thefe would -

be attra&ted to the Helght of -an Inch and a half by
Lftimation ; and when the Expefiment was made
with the Receiver full .of Air, there was very: lm\%' '
if any Difference in the Height of ‘the: Attra&io
when there was the fame - Time {pent before the At
traétion \was begun 7% pleno, as there was reqmred
to exhauﬁ: the Recewer. ; s 2o

e dea
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A.CABALO GUE:af he fever

v + &

Bodies wisentioned in the foregoing pgfo‘m
N° Namcsfﬁf thi; feveral Bodies. LW éigﬁf& Mon th

" & Fine black ﬁoﬁn—4 —_— o:Famuary 31 ¢
3 Stote Pitchi and, black Rofin™ 2 3 . Fanuary 31
© 3 Fine Rofin and Béds:Whax' ' 2 ‘v February 1
-4 Stope:Ricch.  —m e 1 yFebruary x
g Stone Sulpliur - pee a3, - 6-Februdiy 4
6 Shelllac = — = —=10"" 0 Februaryro .
# Fineblack Rofin j—— = 10,14 Felpuaryy-
8 BeessWax and Rofin .= .9 o Februaryjze
-9 Rofin 4, 16d Gum-lic & pait 10, o Februgrpize
1o Sulphur " —— . . —— 18 o Febrwaryrs
11 Stone Pitch 1 —— - ~— 10 13 February:16

12 Bladk Rofin", —= " —='p3 @ Felruary 23
13 White Rofin ' — | —, 7 sa-Februinpas.
14 Guinrlac ™ e — 1t 14 Fabriingy 26
15 Guin-lacand black Rofinanz g 12 Febriarya6 -

H

&)

N

16 Gum:lic 4 parts,Rofin 1pt. xg, -8-February 18
17 Shell:lactmeblack Rolin.ang 28 .. 4. Mareb . 3 .
18- A Cylinder, of Stone Sulphur 19, 4. ddwrchl (20
19 A lirgeCone of StoncSulphur 30 o' Maneh 29
20, A Cake of Sulphi —= —— x3. 24 prid 129
) )S' IR, ‘i ‘{ .;, . S '. - "4"’ ;‘il‘:‘ ,v,b *‘ )
~ Be pleafed to communicate thefeto theRopal Sociely,
o whem F hope thieywill- be o lefs sicceptable thin
fome of my former Difcoveries from-tag, mihioram, -
o Thidrs, and yony sf Obedlent ,Sér;‘wi‘;‘}f’, L
. _ Stephen Gray. .
B | '
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o 4 'Létter:s;cdn'a;?ﬁ‘ing:«tbev Elc&ncnty of Wé.ter,

" from Mr, Stephen Gray 'to Cromwell Mor-

T

simer, M. D. Secr. R S,

S IR,

THE Approbation the foriner Communicatioﬁ',of v

~my Ele@rical Experiments ( Tranfaét. Numb. °

417.) tothe Royal Saciety did meet withyby their moft

generots Encouragement, hath been a great Inducement
to me to go on with them, to fee what farther Difcove-

ries I can make upon the Subjed of this Species of At-

tra&tion. - I fhall at prefent communicate only two Ex»
periments; the firft fhewing that Water may have an
Attra&live Vertue communicated to it from an Ele&rick
Body ; the other, that Water is not only attralted by
the Tube, or any other abfolutely Ele&rick Body, but
that this Attra&ion is attended with feveral remarkable
Circumnftances.. - B 3
I. In the former Account of my Experiments, &
defcribed the manner of communicating an Attralion
to a Bubble of foaped Water; but I have now found,
“that even @ Body of Water receives an Attyaliive
Vertue, and alfo a Repelling one,by applying the ex-
cited Tube near it, after the: éame manner as [olid
Bodies do. ‘To perform this Experiment, I caufed
a wooden Difh to be turned, with a Screw-hole at the
Bottom, but net fo far as to come through the Wood :
This was {crewed on to the upper End of one of

the Stands I'have mentioned in the other Experiments,.

the other Top being taken off: The Dith was al;out
,, ‘ our

w




~four Inches Diameter; and one Inch.
Stand ‘was fet on; ;3 Cake: of Rofin
Glafs, or' thg Brims, of 3 |

Cylindrick .one, " fuch, aw,reu& r - Water Glaffes
The Glafs muft be ﬁff’t vdrihed,” theh the: Difl'béing
filled with Water, the Tube rubbed, and moved both

under the Difh and over the Water three or four times, - -
‘without touching them. . After it has been excited,

not only the Difh,’ but the Water alfo, becories 'Elde. -
trical ; and if ‘a ftall Piece of Thread, or & narrow
Slip of thin Papet, or a Piece of Sheet-Brafs, ‘codc
monly called Tinfel, be held over.the Water in'an
horizontal Pofition, within about an ‘Inch or fome -
titnes more, any of " the-faid Bodies' will be ‘artragted
to the Sheface of ‘the Water, and be répelléd, ‘bt ndt
fo oftefi as By'Solids, . I 2 penduloits %hrﬁgﬂ{ be'htld:
at fome Diftance from the ‘outfide of thé Difh, it will
be attticted and repelled by it many times' together
witl{ a very quick Motion, but not at fo great a Di= -
ftance as when the Difh is empty.” ' * 77 P
11. 4w Experiment [bowing, that Waves is attralfe -
" ed by the Tube, and that the Attrafbionis at-
vended with [everal remirkable - and furprifing .
Phznomena. Sl _

Songr

This Experiment being -to \be made with finall
Quantities of -Water, 1 at firft made ufe of fome .of
the Brak Concave little Difhes in which I formerly
ground Micrefcopes; but have fince caufed to be made
a more convenient Apparatus, which confifts of a finall’
Pedeftal of abeut four Inches and a half long, the Bafe
of Ivory about two Inches Diameter, Upon the up-
per End, as in the larger Stand, there is a Screw, up-

o on -



on which is fcrewed o -little Di
are'miade of - Ivory: OF thefs T have' feve
fron three Quarters'to one Tenth-of an Inch Di
ter, . 'When any one of thefe little Veffels is filled with =
Water, {o'as that it may ftand above the Brims of the
Cup, and has acquired a Spherical Surface (s it will -
do in thefmalleft Cups) let it be fet onthe Table with' .

the little Stand to which it had'before beert fcrewed, or, = -
* which s beter, upon the larger Stand inentionedabove;

thé greae Dith being taken off, ‘and the fmall plain’
TopTctewed on ; being thus prepared, let the Tube be.
excitéd, and held ever the Water at the Diftance of
about¥an Inch or more. If' 1t be a large Tube, there'
will firft arife a'little Mountain of Water ftom the Top

of theDrop, of a conical Form, from the Vertex of' .

which there_ proceeds a Light (very vifible when the '
Experiment is performed in a dark Room) and a fnaps -
ping Noife, almoft like that when the Fingers are held
near the Tube, but not quite {o loud, and of a more flat.
Sound : Upon thisimmedijately the Mountain, if I may
fo call it, falls into the reft of, the Water, and puts it
into a2 tremujous.and waving Motion. T have now a
few Days fince repeated this Expériment in the Day-
time, where the Sun fhined : . I perceived that there
were finall Particles of Water,thrown out of the Top
of 't Mbtnt; thdthat fbrhetimes there would arife -
a very fine Stream of Water from the Vertex of the
Cone, in the manner of a Fountain, from which there
“iffued a fine Steam, - or Vapour, whofe Particles
were {o {inall as not to be feen ; yet it is certain that
it muft be.fo, fince the under Side of the Tube was -
wet, agl [ifound when I came to rub the Tube again ;

and I have fince found, that though theré 'does not
' ‘ / always



rt . When fome of the larger Cups; are -

““made ufe of, they are to be filled as high as maybe =
Wxthoutrunmng over: The Surface will be flat about
the middle Part, but when the Tube is held over,

ity the middle Part will be deprefled into- a Concave, -

and the Parts towards the Edge be raifed ; and when.
~the Tube is held over againft the Side of the Water, S
- the little conical Protuberance of Water iffues out with

“its Axis horizontally, and after the crackling MNaife,”

returos to-thie reft of the Water, and fonitetimesathere.

- will bethrown out of it finall Particles of . the fame, i
as from the {maller Pomonsof Water above ment10n~ o
‘ ed I am, 4 . '

SI.R,

Tbe Soczety 5, aad Zour ma_/i‘

Charter-Hou R :
TJan. 20, ,5’;% C Obedtent .S'er‘vaﬂt, ST
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- of the Times will be difcovered, which. will ferve
~ . for ever afterwards as a Rule to adjuft the Obferya-
- tions, : : ‘ B
: el The only View that I have in communicating

“this Paper, and in comphiting the Eclipfes for Time’
" to come, is to encourage thole Perfons, who willfind
© their Advantage in it, to_make Ufe of this Help

“ for obtaining  the Longitude at Sca, till-better - Me- B

thods are offered. -

~—V—Experiments-and - Obfervations spon the
' Liglic that is produced by communicating Elec-
trical Atcraction to animal or inanimate Bos
dies, together with fome of its moft furprifing -

 Effeéts 5 conmunicated in a_Letter from M, Stea
phen Gray, F.R, §: to Cromwell Mortimer,
. M.D.R.S. Scer. '

SIR, Charter- Houfe, Fan. 28th, 1734-3,

T is now fome Months ago that T promifed to give
the Sociery an Account of what Experiments I~
_ had then made ; but {oon after theré occurt’d to my -
‘Fhoughts feveral others, which I was willing to try
the Succefs of ; which Experiments requiring an Ade -.
dition to the gpparatus, that I might make them
more compleat, I hope will be a fufficient Apology.
for this Delay.

I fee you have publithed Mr. Dufiy’s Letter to
the Duke of Richmond, in the Philsfophical Trany-
allions,



b B , . ( 7 ) JURN : .
" nlions, No: 431. s no finall Satisfaction; to me,
" that my Ele&rical Difcoveries have not or&/lly been -

confirmed by fo judicious a Philofopher as Mr. De-
fay s but that he has made feveral new ones of his
“own, .more efpecially that important luciferous one, .
which put me upon making-the Expcriments’ I am
now. going to relate. :

‘1 fhall tirft'give fome Account of the Experiment3

made the laft Spring, foon. after I received the, Tranfe

lation of Mr. Dufay's Letter; then of thofe we made
2t my honoured Kriend’s, Granvill J¥'beler, E'q;
__F.R.S. inthe Months of Fulyand Auguf ;5 and laftly
proceed to thole Thave made fince my Return to Lone
dony, which was in Septemler laft, ’ v
As I'had not any filk Linés by me firong enough
to bear the Boy, 1 caufed him to ftind on fome of
" the Ele&@ric Bodics 5 and, as I concluded, found the Ef-
fe& the fame as mentioned by Mr, Dafip. 1 fhall not
need to mention the Particulars of the Experiment,
but procced to thofe that were {uggefted to me upon
Mr. Dufay’s faying, that thele Snappings or Sparks
are not excited, 1f a Piece of Wood, or any other Sube
flance than a living Body, be pafled over the Perfon
fufpended on the Lines, unlcfs it*be a Picce'of Me--.
tal : From thence T concluded; that if I fufpended the
Metal upon filk Lincs, or Liidit upon any of the E-
le€tric Bodies, the Effett muft be the fame, when the
Metal ‘had been made Ele&trical by the ‘Tube, and
the Hand of any one was held near ity and found it
fucceeded accordingly. I began firft with fome com-
mon Utenfils that were at Hand, fucli as the Iron
Poker, Tongs, and Fire Shovel 5 any of thefe being
fufpended upon Lines of the largeft fewing Silk then
‘ ‘ C the




the excited Tube, being applied firft to.the Knob of -
the Poker, and after it the Hand, thére was the Snap
and Pricking felr, as I expeéted ; and the Effe@ was —
thefame;, when ‘the Tube was firft applied to the .
othier End of the Poker. I'had by e a three prong-
¢d Iron Inftrument, which was made many Years ago; -
its Ufe was defigned for propping up the Obfervato.
ry Table, when I ob(erved the Spots in the Sun the
Prongs were about haif an Inch Diameter, two of them
about 22 Inches, and the third about 8 Inches long s
‘they were tapering towards the Ends, and pointed :
—this-being-laid-either upon Cylinders of Glafs, Cakes
of Rofinand BeesWax, or ona Cake of Sulphur,the-
Tube being applicd to the End of any of the Legs, the -
Hand br Cheek being applied near the other, both the
other Legs had the {fame Effeft as that to which the
Tube had bren applied; but. by holding my Check
near any of the Points of the Legs, the pricking or
burning Pain was muth more fenfibly fele, and was -
fometimes felt for feveral- Minutesafter. 1 wasnotfo
inquifitive at that Timeabeur-making the Experiment
in the Dark, that I might fce the Light proceeding
from the Tron, not thinking the Ele&ricity commus
nicated to the Metalswould have produced: fo furpri- .
fing Phznomena, as by the following Account of the. -
Experiments will be defcribed. L
‘1. come now to give fome Account of the Experi.
ments we-made at Mr. JFbeler’s, beginning firft
with the Succefs we had in repeating Mr. Dufay’s
Experiment. Mr. #beler, {oon after my coming to
him, procured filk Lines ftrong enough to bear the
Weight of his Footboy, -a good ftout Lad ; then hav-
ing fufpended him upon the Lines, the Tube being
applied - -



~ “spplied to his Feet or Hands, and the Finger of any
onc that ftood by held: near his Hands or Face, he
~ found himfelf pricked or burnt; as it weré by aSpark
*.-of Fire, as Mr. Dufayhad related, and the friapping
Noile was-heard at the fame Time; but it did- not
~fucceed with us, when we applied our Hands to any
- part -of his ‘Body throtgh his Cloaths, except upon
his Legs, upon ‘which he felt the Pain through -his
Stockings, although they were very thick onés,

2, Being. defirous to make the FExperiment upon
another Species of Animals, we took a large white
Cock, and fufpended him upon the Lines firft alive,
and'the LEffe@ was the fame as on the Boy, whether
“we applied our Fingers to any Part of his Body, or
our:Cheek to his Beak, Comb or Claws; then the
Cock was killed, and put on the Lines again, and-we
found very little, if ary, Difterence, from the Effed

- it had on'us when the Cock was living : We then
- caufed the Cock to be ftripped of his Feathers, and
* the Differcnce froni what has been faid before was”

not very great, g e T

3. We teok a‘large Sirloin of Beef, that came from

an Ox that had been killed two Diys before, and
fufpended it on the filk Lines; then the Fingers held
near any Part of ir, there was a Snapping, and the
Fingers were puthed or pricked-; but the Snapping
»was thought not to be quite fo loud as when the Ex» :
periment was made on the Cock. o fu
4.We caufed to be made an Iron Rod, 4 Foot long, -

and about half an Inch Diameter, pointed at each
End, but not tharp; being left about the -Bignefs of a
Pin’s Head, this being fufpended on the Lines; then
the Tube being rubb'd, and held near one End of the

o : C © 7 Rod,

-



~ Rod; and then the Finger or Check bciﬁg pﬁt near:

i either End of the Rod, the Effe&t was the fame a3 "

when an Anitmal had been fufpended on- the Linesy

B “with refpe to thie pricking Pain-wefelt, - =~

- g At Night we made the luminous Part of the

Experiment, fufpending the Iron Rod on the filk Liness -
then applying one Find. of the Tube to one End of -

* the Rod, not-only that End had a Light upon it, but -

there proceeded a Lisht at the fame Time from the

-other, extending in Form of a Cone, whofe' Vertex

D

was at the End of the Rod, and we could plainly fee
that it confifted of Threads,or Rays of Light,diverging

from the Pont of the Rod, and the exterior Rays be-

ing incurvated. . This Light isactended with a {mall

" hitling Noife; cvery Stroke we give the Tube, caufes

the Light to appcar: the Hifling feems to begin-at
that End of the Rod nxt the Tube, and as it comes,
increafes in its Loudnefs, but itis fo Tinall as not to -

- beheard without good Attention, and by thofe only

that ftand at that End of the Rod from whence the
faid Light proceeds. :
- Mr. Godfrey being defirous to fee thefe Experi.

. ments, Trepested them, by laying a Rod of Ironupon

aCake of Shell-Lake, which was laid upon a Glafs
Veflel ; but the Effedts being much the fame with
what has been above-mentioned, I fhall not need to
mention any other Particplars.
. 1. I fhall noweproceed to give fome Account of the
Experiments I have toade fince my Return to London,
which was in September laft,. " I caufed three Iron
Rods to be made, one of four Feet long, two, each
three Feet in Length; one of thefe was made taper-
ing toward theEnds, and pointed as that of four Feet -
» . LY WS -

£




_.Tw:i’é};tﬁe;é'thég. poitited at one End,and the other End

" pot“pointed, ‘the Diameter of the Rods about half -
. anTachy they were firft forged, then fijed ahd bur-

- nithed, - With thefe I made the following Experi= -
‘ments: When ‘any of them were laid either upon the
Brims of hollow Cylinders of Glafs well warmed, or
upon Cakes of Rofin and Bees Wax, or upon thofe of
Sulphur, the Phznomenon was the {ine as when they

- had been fufpended on Silk Lines: But now I difw

cover’danother very furprifing one, /.2, that after .the

"Tube had-been applied; and the Light feen at botl

—Lnds,—upon-my going- to the other End of the Rod, -

when there was no Light to be fcen, upsn holding wy
- Hand at fome diftancgfrom ir, then moving my Hind
- towards it with a -pretty {wift Motion, there iffued-
from that Poiat of the Rod a Cone of Light,-as
when the Tube had been ap, lied to the other End 3
and-upon repeating this Motion of my Hand, the fime
" Phznomenon appear’d for five or fix times {ucceflive-
ly, only the Rays were cach time fhiorter than the
other-; thefe Lights—are—alfo-attended with a hifling
Noife: That Light- which appears upon that End
- next the Tube, when it isheld obliquely to the Axis
of the Rod, has its Rays tending towards it : All
the Time I am rubbing the Tube, thefe Flifhes of
Light appear upon every Motion of my Hind up or*
down the Tube; but the largeft Flifhes are produced
by the Motion of my Hand downwards. ‘
. 2. When two or three Réds are laid either ina |
right Line, or making any Angle with eachother,
" or either touch, or are at’a finall Diftance from one
another, the Tube being applicd. to one of their Ends,
the furtheft End of the further Rod; exhibits the famz
Phenomena as one fingle, P An




Rt ’Kn/Eipc’ﬁknchttW‘ith the Rod that was p’oin‘tcd

at buy one of ‘its Ends, - When' the Tube s applied

~to the other 'End of the Rod, . the Point gives the:
- fame Appearance and alike: Effe@ -with- the Rods,
“-that ‘are pointed at each End; but: the great End

- of theRod, when the Hand or Check  is applied

_-near it, gives but one fingle Snap; but this fs
- -much louder than the greateft of thofe from the

- Poinv of the Rod, and one feels a litde more -

Pain by it.
. 4. T'caufed an Tron Ball to be forged, and then
turncd and burnifhed ; "twas two Inches Diameter,

which being placed on a wooden Stand, that had a
finall Concave atthe Top, in which the Bull was
placed ;. the Stand being fet ugbn’a Cylindrick Glafs,

- then the excited Tube being applied near the Ball,
there proceeded a Stream ot Light from it, with a
{inall hifling Noife ; tlien putting iny Finger or Cheek
near the Ball, there was no Snapping, nor any Pain
felr, yet there appeared 4 very bright Light. ~

5. The Rod of four Fect Jong, being placed upon

a Srand, that had a crofs Arm with a Groovein it to -

receive the Rod; then the Stand being placed on the
Glafs Cylinder, they were fet at fuch a Diftance, as
- that one of the Points of the Rod might juft touch
Lthe Ball over again(t its Centre ; then going to the
other End of the Rod with the prepared Tube, and
applying it as ufual, when I came to the Ball, the
Hand or Check being near ir, eaufed a loud Snap,
~ compared to thofe made by the Points of the Rods,
and thePain of pricking or {;urning was more ftrong.

ly “felt, the Light alfo was brighter and more con-

tratted : I then placed the Rod with its Point at an_
’ Inch



~Inch diftance from tﬁhe»Bal__I,; and applying the Rod’

*-as- before; - I cawie to the Ball,- and touching it with

- -my Hand orFinger; there not only appeareda Light
on'the Ball, but there alfo proceeded a Bruthof Light
from the Point of theRod after the {ame manneér as when
thie Experiments had been made with the Rods only

o 6. An Experiment made withethe four Feet Rod,

* and.a Brafs Plate four Feet fquarc. This was placed
upen - a-Stand, {o that the Plate\ ftood Ferpmdicuhr,
the Stand being fet on the Cylindrick Glafs; then the
Rod with its Stand and Glafs was fet fo as that one

~_Point_of it was_about_an.Inch from the Centre of the'.
Plate 5- then the Tube being applied to the other End
of the Rod, and after going to the Plate, on firiking
it gently with my Finger on the back Side, a Light -
appeared upon the-Plate, and at the fame time the

_ Brufh of Light came out from the Point of the Red ; and

~ when iny Hand or Cheek was licld near any of the An-
glesof the Plate,there wasaLightcame from thence with
a fmall hifling Noife,and the Pricking was felt as when
the Experiments-iwere-made—with-the pointed Rods.

» 7. A Pewter Plate being laid upon the Stand, which
had been fet upon a Glufs Cylinder, the Tube tirft,
and then the Finger applicd, there appeared a Light. -
upon the Plate, and the End of the Finger was puth.
ed; and when the Cheek was held near the Edge of
the Plate, there was a Snapping heard, but not fo loud -
as when the ITron'Rods were nfed, T then filled the
Plate with Water,-and applying the Tube and Fin- -
ger as before, there was the Tame Light, puthing of
the Finger, and Snapping, as when the Experiment -
was made with the empry Plate.  When the Experi-
ment is made with Water by Day-light; by applying
: ' . the




. "'Water had rifen; - b

" 'the End of the Finger ncar_the Surface of the Was -
ter, it appears to rife in-a little Hill, and upon the:
~{napping Noife falls down again, puttin

“into~a waving Motion near - the Place
. {

- where the .
8. Tthentook a wooden Difh, and placed it uponthe -
Stand firfk empty; thenapplying the Tube,and theFin.
held near the Difh, there appeared a Light,. bat no
_ puthing'of the Finger nor Snapping: I then filled the
Difh with Water, and the Tube being held-over-the -
~ Surfuce of the Water, there appeared a greater Light

than when the Finger had been applied to the empty

Dith, but no Snapping, till by holding the Tube af-

© W ter it had.been well rubbed, within two or three Tne
" - “ches of the Finger that was held near the Surface of the

~ Water, and then the Finger was puthed, and a {napping
Noife heard, as when the Experiment was made with
the Pewtet Plate, R :
By thefe Experiments we fec, that an aGual Flame - -

the Water -

of Fire,together with an Explofion,and anEbullition of

cold Water, may be produced by Communicative -
ledricity 5 and altho’ thefe Effe&s are at prefent but in
. #iimis, it-is probable,-in Time there may be found -
- out a Way to colle@ a greater Quantity of it; and
confequently to increafe the Force of thisEle&rick Fire,
which,by feveral of thefe Experiments (8ilicet smagnis
compoiere parvay feems to be of the fame Nature
with that of Thunder and Lightning, :

S 1R, ,

2our's and the Society’s Moff-Obedient »
Huwble Seyvaut, -

»

e ) «STEPHEN Grav,
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VIII An d&ourif of jb EleGrical Expéri-;

ments intended to be communicated to the
Royal Society by My. Stephen Gray, F.R.S.
taken from bis Mouth by Cromwell Mor-
timer, M. D. R. S. Secr. on Feb. 14,
1735-6. being the Day before be died..

ExPERIMENT L

T VAKE a {mall_Iron Globe of an Inch or Inch
£ - “and half Diametcr, which fet on the Middle of -
a Cake of Rofin of about feven or cight Inches Dia-
meter, having fitlt cxcited the Cake by genily rub-
bing it, clapping it three or four times with the Hands,
or warming it a little before the Fire; then faften a
light Body, as a fmall Picce: of Cork, or Pith of El-
der, to an exceeding fine Thread, five or fix Inches
long, which hold between your Finger and Thumb,
cxattly over the Globe, at fuch an Height, that the Cork,
or other light Body, may hang’ down about the Middle
of the Globe: This light Body will ‘of itfelf begin -
to move round the Iron Globe, and that conftantly
from Weft to Eaft; being the fame Dirc&tion which
the Plancts have in'their Orbits round the Sun.  If the
Cake of Rofin be circular, and the Iron Globe placed
cxaétly in the Centre of it, then the light Body will

. defcribe an Orbit round the Iron Globe, which-will be

"+ a Circle; but if the Iron Glebe be placed at any Dif:

tance from the Centre of the circular Cake, then the
Jight Body will defcribe an (Elliptical] Orbit, which
. - will
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will have the ame Excentricity as the Diftance of the
Globe from the Centre of the Cake. B
If the Cake of Rofin be of an Elliptic Form, and
the Iron Globe be placed in the Centre of it, the light
Body will defcribe an Elliptical Orbit of the fame Ex-
centricity as the Form of the Cake. s
If the Iron Globe be placed in or near one of the -
Focus's of the Elliptic Cake, the light Body will move
much (wifter in the Apogeé Part of the Orbit, than in

~ the Perigeé Part, contrary to what is obferved of the

Planets. . g
ExperiMENT IL

Take the fame or fuch another Iron Globe, and
having faften’d it on an Iron Pedeftal about one Inch
high, fetiton a Table, then fet round ita Glafs Hoop
or Portion of an hollow Glafs Cylinder of feven ot
eight Inches Diameter, and two or three Inches high:
This Hoop muft be firft excited by warming and gently

* rubbing it, then hold the light Body fufpended as in .

the firlt Experiment, and it will of itfelf move round

the Iror Globe from Wett to Eaft in a circular Orbit, -

if the Hoop be circular and the Globe ftand over the
Centre of it, but in an Elliptic Orbit with the fame
Excentricity, if the Globe does not ftand in the Centre
of the Hoop, as in the firft Experiment; when the
Globe does not ftand on the Centre of the Cake.
{What will happen if the Hoop be Elliptic, he did
notmention; I fuppofe, he had not an oval Glafs
Hoop by him.] ' :
ExperiMmeENT L

This fame Iron Globe being fet on the bare Table,
without either the Cake of Rofin or Glafs Hoop, the
Fff {mall
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fmall light Body being fufpended as in ExperimentsT, 1T,
will make Revolations round it, but {flower and: nearer
to it than whep it is placed on a Cake of Rofin; ot
within a Glafs-hoop. Ll

REMARKS.

He had not yet found that thefc Experiments would:
fucceed, if the Thread, by which the light Body was
fufpended, was fupported by any other Thing than an.
Human Hand; bit he imagin'd it might happen the
fame, if the Thread fhould be fupported or faften’d to.
any animal Subftance’ whateyer 3 and he intended to
have tricd thie Foot of a Chicken, ‘a Piece of raw Flefh,
or the like. . ' - .

He imagin’d to explain the forcgoing Particular, by
the following bdd Phznomenon, of which, he affiur'd
me, he was very certain, having often obfervd it,
véz. If a Man refting his Elbowson his Knees, places.
his Hands at fome {mall Diftance from cach other,.
they will gradually accede to each other, without any
Will or Intention of the Man to bring them together;
and they will again recede of themfelves.  Inthe like -
manner, the Hand will be attratted by the Body ; or
the Face of a Man, if he ftand near a Wall, will be
attracted to the Wall, and be again repelled by it.

He told me, he had thought of thefc Experiments
only a very fhort Time before his falling fick, that he
had not yct tried them with variety of Bodics, but
that from what he had already fcen of them, which
fruck him with new Surprizc every Time he repeated
them, he hoped, if God would fpare his Life but a-
Lirele longer, he fhould, from what thefe Phenomena:
point out, bring his Eleciical Experimcents to thie

greateft

R

K
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“greateflt Perfedtion s and he'did not doubt but in a
fhort Time to be able to aftonifh the World with a -
new Sort of Planetarium never before thought of,
and that from thefe Experiments might be eftablithed
a certain Theory for accounting for the Motions of the
Grand Planetarium of the, Univerfe.

In trying thefc Experiments fince his Death, I havc
found that the fmall light Body will makc¢ Revolu-
tions round a Body of various Shapes and Subﬂanccs,
as well as round the Iron Globe, if fct on the Cake of
Rofin; thus I tried with a Globe of black Marblc, a
Silver Sand-difh, a fmall Chip-box, and a large Cork.
1 obferved that the Cake,. if nothing.ftood upon it,
would in any Part ﬁronvly attra&t the light Body, as
held fufpended by the Thread s but when the Globe,
or other Body, ‘was fet upon it, the Edges of the Cake
attra&ed the {trongeft, and fo gradually the Attrattion
feem’ d as it approachcd the Centre to grow lefs, till
at a cettain Diftance it was changed into a Repulf ion,
which proceeded from the Globe, or other Body
placed upon the Cake; which very Rrongly répels the.
fight Body, unlefs it be held very ncar it, and then it
attra@ts it firongly. 'While the light Body is fufpended,
as in the foregoing Experiments, it you approach the
Finger of the other Hand near it, it will fly from the
Finger, or be répelled by it with-great Vigour.

Fff2 1X. Some
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"VI. 4 Letter fram Stephen Gray, F. R, S. to
Dr. Mortimer, Secr. R, S. containing  fome
. ExPc_nmein[‘S )EIdtln‘g;-?'to ﬁlcanc,ry.‘u“
SR I NY Sl on 5 VORI I IR U U
Y HE following Lines conrafn an aclqouqt‘ :of
. what Ele@rical Experiments I have made fince
thofe T laft communicated to the Society, which
was in February laft. AR
February the 18th, -1 tgicd wbar’;E‘.[#i‘:q.‘ would be
produced on feveral Sorts of 'Waod with refped to
the fuminous Part of Ele@ricity : the Wood was
madeinto, Rods of the fame Form with thofc Iron”
Oncs mentioned in my former Letter, upon this
Subje& ; the Woods made ufc of werce l‘fira‘;g;&ffb{gnd

Holly;, thefe being fuﬁ‘cgmvc’l)}'d'iﬁ)g@d;upotl'};lcc- '

trick Fodics, after the fame manncr asthe fron Rods

had been, the Tube beingapplied to, one Eind, there
appearcd a Light on it, but nat with fo’ grept 2
Forcc, vor did the Light cxtend to fo great alengch ;
neither wis the Form of it Conical, but rather Cy.
lindrical ; but the Extremity of it fecmed to confift
of a thort Fringe of Light ; when the:Light, that-was
given to the Rodby the application of the Tubc,
* didccale, upon a motion of my Hand towards the
Point of the Rod, the Light came out again, as has
been mentioned of*the Iron Rods; but when the
Hand or Finger was held ncar the Point of thefe
wooden Rods, therewas no pricking orputhing of
the Finger-felt, as whenthe IronRods were made ufe
of 1 hadfome of thefe Rods made much bigger at one
End than the other, and now applying my Finger

o
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_‘fo‘thc larger End; there not only ap,péar‘ed a 'Lighz,\ :

but the Fingerwas pufhed, more efpecially when the
" Holly Rod was made ufe of; and the Cheak was a
litele prick’d, but the Smart-was not near fo'grear,

-as when the Tron Rods were ufed ;  the great End of -

‘the Rod was pointed with a much - larger Angle
then the leffer one, yet there was very little, if a-
ny diffcgence, ‘in-the form, or bignefs'of the Light
that proceeded from either End. ,
. Having procured me_two pair of Lines made of
Worfted Yarn, onc of them of a Mazareen Blew,
~ the other of a Scarlet Colour ; on the 3d of 4pril,
1 fufpended the Boy firft on the. Blew Lines, and
found that'all the Effe@s were the fame, as when he
- was fufpended on Lines of Blew Silk: I then fufz
pended . him -upon ‘the Scarlet Lines, but pow

. though the Tube were as well excited, and the Ex-

periment often repeated, {yer there was no Effe&
produced on him, cither of attraction of a pendulous
Thread, nor of pricking or burning, by applying
one’s Hand near him id-on¢ -of the Iron
Rods firlt upon the Blew Lines, and all the fame
Effects were exhibited, as when the fame Rod had
been'laid on Silk Lines of that Colour; but upon
laying the fame Rod upon the Scarlet Lines, no
manner of attraction, év¢. was perecived.

In the Philofophical Tranfations, Numb. 421.
1 gave an Account of the Experiments I made upon

the communicative Elcé’(ricit{cof Water, and that -

Water is attracted by the Tube, together with feve-
ral remarkable Circumftances with which this at-
“traction is attended 5 but 1 have now found, that
when the Stand with thofe little Ivory Cups: there

' Y ' men- /

+
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mentioned, be fet upon any Ele@rick Body, the
¢ fame Phznomena are produced, not only by hold-
ing the Tubc near the Water, but when that is re-
moved, and the Tip of the Finger placed over
‘the Water, viz. there is a little Hill, or Protube-
- _rance-of Water of a Conical Form, from the Ver-,
tex of which proceeded a Light and a fmall Snapping.
Maythe 6th, we made thefollowing Experiment.
The Boy being fufpended on the Silk Lines, and the
Tube being applied near hisFeet asufual ; upon his
* holding the End of his Finger near a Gentleman's
- Hand, that ftood on a.Cake made of Shell Lack and
black Rofin ; at the fame time another Gentleman
ftood at the other fide ofthe Boy with the pendulous
Thread ; then the Boy was bid to hold his Finger
near the firft Gentleman’s-Hand, upon which itwas
prick’d, and the fnapping Noife was heard; and at
- the fame time, the Thread which was by its ac-
tration going towards the Boy fell back, the Boy
having loft a great part.of his attralion, upon a fc-
cond moving his Fi Gentleman’s Hand,
the attrattion ceafed: then the Thread being held
near that Gentleman, he was found ro attra& very
ftrongly ; but having fince repeated this Experi-
ment, I find that though the attraQionof the Boy is
much diminifhed, yet he does not quite lofe it, till
2, 3, and fometimes 4 applications of his Finger to
“the hand of him that ftands on the Ele@rick Body,
but without touching him. At another time ¥ caufed
thrée Perfonsto ftand, ene of them upen a Cake of
Shell Lack, ¢re. the ether upon one of Sulphur,
the third upon a Cake of Bees-Wax and Rofin ;
she Pcrfons all holding Hands, the Boy applying his’
. ' _ Fingerx

IS
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Finger near the firt Man’s Hand, they all threc be.

" .came Ele@rical, as appeared by the attrattion of the
Thread, when held near toany of them.

POSTSCRIPT.

A Repetition of fome of thefe Experiments, and an
Addition of fome others made J une the 10th.

~Fune the 1oth in the Morning, T repeated the.
Experiments with the Wooden Rods, the moft ma-
terial Ones -of which were made with 'the Holly
~—Rod+This beinglaid-on the Glafs Cylinder, anda
. __Fir Board about a Foot Square and three tenths of
~Jan Inch thick being placed eret upon a Stand, that -
was fet on another Glafs Cylinder, & that the Center
of the Board was placed near the Point of the Rod,
- but not'to touch it by-near half an-Inch-; then the
Tube being held near the great End of the Rod,
there iﬂ'ue§ out a Light from the little End of the
Rod, which was that next the Board ; and, as the
B0y told me; it “came along with a hifling Noife,
and ftruck againft the Board: When hetouched the
Board, there was a Light; and, at the fame time, a-
nother on the End of the Rod, but he heard no fnap-
ping nor pricking of his Finger, as when the Brafs
- Plate and Iron Rod were made ufe of. ’
Lxperiments with thegScarlet ‘and Blue Worfled
Yarn repeated.
" When the Boy was fafpendcd upon the Scarlet
“Lines, he aterated the white Thread at-a very {mall
Diftance, butthe Attra@ion ceafed in about 6 or 7
Seconds of Timc. Then the Boy being taken off,
an Iron Rod was laid on the Lines, but thére was
: Y2 - no



no attraQion- of the Thread by the Body of the -
““Rod 3 but when the Thread was held ncar eitherof ..
~'the poinred Ends of it, there was_ a fmall Repul. -

~ fion of ity and in the Dark a very fmalbLight was

feen at cach End of the Rod. . , :
When the Boy was {ufpended upon the Blue

_Lines, he-artracted the Thread to him when'it was -
held at leaft a Foot diftauce from him, and continued

- his attration to ncar.7§ Scconds, the Iron Rod

continued its attradtion not more than 36 Seconds;

Experiments made in the Afternoon upon the Boy

————when bewas fufpended upon Silk Lines of feveral

Colours. , ' .

‘When he was. fufpended on .the Blue Lines, he .
continued his Attraétion 50 Minutes, on the Scar. .
let Lines 25 Minutes, on the Orange colourcd Lincs -
21 Minutes. T » ,
. By thefe Experiments we fee the Efficacy of

Eledricity upon Bodiesfufpended upon Linces of the

" faime Subftance, but ‘of diffcrent Colours, and dlfo
that thc"AftrW’much' longer ‘upon
Silk than upon Yatn, and confequeutly Silk is the
propereft Body we can make ufc of to fufpend thofe
Bodies upon, to which. we would communicate an
Ele@ricity : But of this Subject more when I fhall .
reaffume the Experiments concerning the Influence *
- of Colours upon Eledtricity; who am,

' : SIR,
Charter Houfe, N .
June 12, 1735. Tour’s and the Society's moft

. Humble and obedient Servant,”
‘ Stephen Gray. '}
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1L My Steplien Gray, 'F. RS, bis laft

*Letter 1o Gianville Wheler, Efgy

- B.R.S. concerning the Revolutions
- which fmall pendulousBodies will,. by:

. Ble&ricity, . make round larger ines

from Weft 1o Eaft-as the  Planets'do
round the Sun. AN

: I sy el
' I HAVE lately made fevéral new .EXPer,imcnirs up-
on the projectile and pendulous Motion of finall
~——Bodies by-Ele&ricity; by whiich fmall Bodies may
be made to move about larger ones, eitlier inCircles
‘orElipfes; and that cither congentrical or iexcentris,
galZto the Center of the larger Bodies about which -
t‘hcy “move, fo asto make many-Revolutions about
them ; and this Motion will be conftantly. the fame -
Way that thePlanets move about the Sun; 2z, from.
the Right to the Left, or from Weft to Eaft: - But
thefe little Planets, if 1 mayfo call them, move much
fafter in thei GLD in"the~Perigeon Patts
of their Orbits 5 which is, as you very well know,
diretly contrary to the Motion of the Planets about
the Sun. I have not yet communicated thefe Ex:
periments to the Royal Soctety, being in hopes of
. making fome farther Difcovery, or at leaftof thewing
them after fomewhat more elegant a manner than
1 make them at prefent, when you may exped to
_hear a farther Account of them from
: S IR,
Loudon, Feby 6th, Zour moft Obedient
‘ Wi " Humble Servant,

Stephen Gray,
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