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L Tiwo Letters from Mr. Stephen Gray, F. ®.S.
to C. Mortimer, M. D. Secr. R S. con-
taining farther Accounts of his Experiments
concerning Ele&ricity.,

LETTER L

§ IR,
q CCORDING tomy Promife, I herein give

an Account of what farther I have difcover’d

relating to Ele@rical Attra&ion, which I
thould have done fooner, but was willing to fee what
farther Improvement I could make to thofe Experi-
ments, at my Return to London, which were begun
in the Country.

About the latterEnd of Auguf, being at Mr. /7 he-
Jer’s, after having repeated the Experiment of making
Sulphur attra& Leaf-Brals iz vacuwo, Mr. Wheler
having a very good Air-Pump of the larger Sort, made
by Mr. Hauksbee, we {ufpended from the Top of a
Receiver, which was firft exhaufted of Air, a white
‘Thread that hung down to about the Middle of the
fame: Then the Receiver being well rubbed, the
Thread was attracted by it vigoroufly. When it was
at reft, and hung perpendicular, the Tube was rub-
bed, and being held near the Receiver, the Thread
was attraCted towards that Side of ity if the Tube was
removed flowly, the Thread returned to the Centre
of the Receiver, but when moved {wiftly, the Thread
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was atera&ted by the oppofite Side of the Receiver :
If the Hand was held near the Receiver, and moved
haftily from it, the Thread was artracted by the oppo-
fite Side, as before. This feemed at firft difficult to ac-
count for ; but upon farther Confiderition, we con-
cluded it proceeded from theMotion of theAir made by
the Tube, and in the other-Cafe by that of the Hund,
which took off the Attra&tion from that Side, and
not on the other Side; fo that, as Mr. Wheler very
well exprefled it, by this Means the Balance of the
Attra&tion was taken off.

We made another Experiment by f{ufpending
a Thread on the Top of a {mall Receiver, and
whelming a large one over it ; then by firft rubbing
this, and holding the rubb’d Tube near it, the Thread
in the middle Receiver was attra&ted to that Side of
it where the Tube was held.

An Experiment, fbewing that Attra&ion is
communicated through opacous as well astranf-

parent Bodies, not in vacuo.

There was takena large Hand-Bell, the Clapper be-
ing firft taken our, and a Cork fufpended by a Thread
from the Vop of the Bell,the Cork being fimeared over
with Honey : Then the Bell was fet ona Piece of
Coach-Glafs, which had been well rubbed, on which
the Leaf-Brafs was laid ; then the Tube being rub-
bed, and held near-the Handle of the Bell, and af-
rerwards near the Top and Side of the fame, the Bell
being taken off, there were feveral Pieces of the
Leaf-Brafs fticking to the honey’d Cork that had

been attraded by it : It appeared al(o that fome others
of



( 399 )

of them had been attratted by the Bell, being remo-
ved from the Places they were left in when covered
by it.
Some time after Mr. Z#heler told me of an Expe-
riment he had made 7z vacuo, when I was gone from
him. He took a {fmall Receiver, and in 1t f{uf-

ended a Thread, and over this four other Receivers,
all exhaufted, and the Thread was attra&ed through
all the five Receivers, and he thought the Attra&tion
was rather {tronger than before, when a fingle Re-
ceiver only was wade ufe of ; but inftead of wet
Leathery, he made ufe of 2 Cement I had recommend-
ed to him, viz. Bees-Wax and Turpentine, which
was what Mr. Boyle made ufe of in his Experiments
with the Air-Pump, and that, as I had told him, it
was my Opinion the Attractions would be much ftron-
ger, the Steams of the wet Leather taking off fome of
the attracting Force.

I fhall now proceed to give fome Account of the
Experiments made at Mr. Godfrey’s; the firflt of
which was giving an Attraction by the Tubeto a Boy
{ufpended on Hair-Lines, and that by the Interventi-
on of a Line of Communication, the attra&ive Ver-
tue pafles to another Boy that ftands at feveral Fect
diftant from him. But before I go any farther, it
may not be improper to give an Account of that Ex-
periment of the artrative Power that is communica-
ted to the Boy ftanding on Rofin ; which though the
Society have {een the Experiment, 1 have not given
you any Account of it in Writing,

Fune the 16th, 1731, in the Morning, 1 made
the following Experiment on the Boy irentioned,
caufing him to become Atra@ive by fufpending
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him on Hair-Lines. There was taken two Pieces of
white Rofin made into round flat Cakes of fomewhat
more than eight Inches Diameter, and two Inches
thick. Thefe were laid down on the Floor of my

hamber, fo near together, that the Boy might ftand
with one Foot upon one, #nd the other upon the other
Cake of Rolin: Then the Leaf-Brafs being 11id une
der his Hands, the Tube rub>d and heli near
his Legs, cauted both his Hands to attra& and repel
the Leaf-Brafs to the Height of feveral Inches: Or
if there wis 111d Leaf-Brafs under one Hind, and the
Tube held near the other Hand, there was an At-
tra&ion communicated to the farther one ; and when
the Tube was applied either to his Hands or Feet,
there was an Attraltion given to his Cloaths; fo
that a Piece of white Thread being held by one
End, the other End would bz attra&ed at near the
Diftance of a Foor; f{o that the Attrattion is altoge-
ther as ftrong, if not ftronger, than when the Boy
was {ufpended on Hair-Lines,

I come now to the above-mentioned Experiment:
One of the Boys being fufpended on the Hair-Lines,
and the other ftanding upon the two Cakes of Rofin,
the Boys holding Hands with each other, under the
Boy’s Hand that ftood on the Rofin was laid the Leaf-
Brafs ; then the Tube being rubb’d, and held near
the Boy’s Feet that hung on the Hair-Lines, the Hand
of the Boy that ftood on the Rofin attratted ftrongly.
‘Then there was taken a four Foot Rule, and given to
the Boys to hold by eachh End, and there was the
fame Vertue of Attrattion givento the other Boy as be-
fore. After thisa Line of Packthread was given them
to take hold of by the Ends, and there was an At-

traction
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tra&ion communicated from one End to the other,
with as wmuch Vigour as by any of the otaer Me-
thods before mentioned. This Experimen: was
made September 13, 1732,

September 14 1 firlt made the following Experie
ment. There was taken a Rod which was coinpo-
fed partly o Wood and partly Cane : It was twenty-
four Feet in Length, and in Form not unlike two
Fithing Rod: fuppofed joined together at their bigger
Ends. This Rod was fufpended Horizontl by
two Threads of Silk: Qver this, at about two Feet
from the Lnd, was fufpended a {mall hazel Wand,
about five Fect long, at right Angles to it, but not
touching the Rod : Thengoingtothe other End of the
Rod, the Tube being excited and held neur it, repeat-
ing the fame three or four times asulual, and going to
the hazel Wand with a {inall white Thread, I found
that it was attrated to it when held near to any
Part thereof. 'The next Diy Mr. Vbeler came to
Mr. Gedfrey’s, and now, by their Afliltance, I re-
peated the Experiment, and we found that by fuf-
pending the Wand at feveral Heights, we could
perceive there was an Attrattion, when it waz at the
Height of more than twelve Inches. I fhall now give
fome Account of my repeating, and what farther ln-
provements I have made to {fome of thefe Experiments
fince my Returnto London.

September 2.9th T repeated the Experiment on two
Boys, firft fetting one of them on Cakes of Rofin,
and the other being {ufpended on the Hair-Lines,and
the Effet was the fame as hath been above related.
I then caufed both the Boys to ftand on Cakes of Ro-
fin, giving them to hold a Part of a Spanifh Cane.

Fithing-
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Fifhing-Rod that was eight Foot long, one Boy
holding one, and the other Boy the other End of the
Rod; ten the Leaf-Brafs being l1id on the Stand,
and one of the Boys holding his Hand over it; I
went to the other Boy, and the excited Tube
being held near the Palin of his Hand, the firft
Boy’s Hand attracted and repelled the Leaf-Brafs
ftrongly. Then there was a Piece of Packthread gi-
ven them to hold by each End, about the {ame Length
with the Rod, wv:z. eightFeetlong. Undereach of
their Hands was laid Leaf-Brafs ; then going to the
middle of the Line, holding the Tube near it, the
farther Hand of both the Boys attralted the Leaf-
Brafs with fo much Vigour, that itis not to be doubt-
ed that had the Line been much longer, they would
have attracted at a far greater Diftance. I then cau-
{ed the Boys to ftand on the Cakes of Rolfin, fo as to
let the Flaps of their Coats touch, and then by hold-
ing the Tube to one of their Hande, the other Hand
attralted, buat not with more Force than when they
were diftant the Length of the Line. Then they
{tood fo much farther as not to let their Coats touch
by about an Inch, and then exciting one of them to
attra&t, the other received not the leaft Degree of
Attra&tion. I then bid one Boy put his Finger up-~
on the other Boy’s Wrift, and then he immediately
became Ele&rical.
Offober the 4th 1made the following Experiment :
A Fifthing-Rod of about ten Feet eight Inches long,
being horizontal, and over it, towards the leffer End,
a finall Rod, being the Top End of another Fith-
ing Rod, at the lefler End, which was Whale-Bone,
there was put on aBall of Cork two Inches Diametc;lr,
the
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the fmall Rod touching the great one ; then the Tube
being excited, and held nearthe great End of the great
Rod, applymg it as ufual ; then going to the Cork with

pendulous Thread, 1 found it attracted it at the Di-
ﬁance of at leaft two Inches. Then the Rod was
moved higher, 15> as not to touch the End of the
long Rod, by Eftimation about an Inch, and after
feveral Trials, there was a vifible Attraétion, when
the little Rod that carried the Ball was above the
great one thirty-four Inches.

Oéfober the gth, I took a Line of Packthread fe-
venteen Feet four Inches long, with fitk Lines tied to
the Ends of the Packthread, one of them about four
the other two Feet long, near two of the oppofite
Corners of my Chamber where 10 each of them was
drove a Hook at about three Foot and a half high,
to which the Ends of the Silk were faftened, drawn
fo tight as to bear the Packthread nearly Honzonml
Then the fmall Part of the Fithing-Rod was {ufpend-
edover the Packthread at about four Feet from the
End ; then the Tube being applied to the other End
of the Packthread, the Cork Ball at the End of the
little Rod was attrx&lve and at feveral Removes, to
the Height of forty-feven Inches, there was a \1(101(:
Attraltion of the pendulous Thread.

Oéfober the 6thy inltead of the fmall Rod, I took
a Packthread about four Feet long, and havmg tied
filk Threads to each End, by Wh)ch the Thread was
fufpended over the longer Line Horizontal, and at
right Angles nearly to the faid Line, whichl was b
tying the Ends to perpendicular Lines of Packthread
that were faftened to Hooks at cach End, and had {li-
ding Knots on them, fo that the crofs Line might be

moved
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moved higher or lower as there was Occafion for it;
upon one End of this Line I put a Ball of Cork, and
found, that when the firft Line had been excited the
Vertue was carried up to the fecond Line, and caufed
the Cork Ball to attra&. I then took off the Cork
Ball, and put one of Ivory in its Place, and this at-
tra&ted after the fame manner; and afterwards I hung
two Ivory Balls, one at one End, and the other at
the other End of the Line, and found there was a
{enfible Attraction when the Line that fupported them
was raifed thirty-eight Inches above the Line of
Communication.

Offober the 3oth I repeated this Experiment,
and now when theLine that {upports the Ivory Balls
was elevated about an Inch above the communicating
Line, either Ball attra&ted the Thread at the Diftance
of morethan a Semi-diameter of the Ball, and at the
Height of ten Inches, at leaft half the fame Diftance.
- By thefe Experiments we find, that the Ele&rick
Vertue may not only be carried from the Tube by
a Rod or Lire to diftant Bodies, but that the fame
Rod or Line will communicate that Vertue to ano-
ther Rod or Line that is at a Diftance from it, and by
that other Rod or Line the Attractive Force may be
carried to other diftant Bodies. I am,

§ IR,
Zours, and the Royal Society’s,

Charter-Houfo, Mof Obedient Humble Servant,
OR&, 15, 1733,

Stephen Gray.
LET.
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LETTER IL

8§ IR,

THE Subje of Ele&rical Attraction at a Di-
ftance, without any Conts&t of the Line of
Communication either by the Tuoe, or the faid Line
not touching the Astra&ing Body, being fo very fur-
prizing, I prefume the following Account of the
Experiments 1 have fince my laft made on that Subjedt,
may not be unacceptable to the Society.

A f{mall Hoop of about twen'y Inches Diameter,
and an Inch and a half in Breadth, being fufpended
by two Threads of Silk, fo as that it hung perpen-
dicular, and in a Plane at right Angles to the hori-
zontal Line of Communication, which pafs’d through,
or at leaft very near to the Center of the Hoop, }
went to the End of the faid Line, and applying the
excited Tube near ity there was an attraltive Influ-
ence communicated to the Hoop in all Parts of it.
Then by a Skrew-Hole made in the Side of the
Hoop for that Purpofe, I fkrewed it upon the Top of
a Pecdeftal that was about two Feet and a half in
Height, fetting it upon a Cake of Rofin, fo as that
the before mentioned Line might pafs through the
Center of the Hoop, and found that whether the
Hoop was placed fo as its Plane was at right Angles,
or in any other Angle with the Line of Communica-
tion, the Hoop attrated after the fame manner as it
had done when fufpended on the filk Lines.

Some time after [ made the following Experiment,
Into the Nofe of a Glafs Funnel I put the larger

Hhh End
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End of the Top of a {fmall Fifhing-Rod, and upon
the lefler End a Ball of Cork 3 then thie Fuonel
was feton the Floor of the Room { as that the Rod
was at fome Inches diltance from the Line of Come
munication ; then the Tube being ¢xcited, and ap-
plied near the Eud of the Line, the Ele@rick Vertue
was conveyed by it to the Cork Ball, and it attri&ed

rongly when the Ball was, by Ettination, not lefs
than two Feet Diftance frowm the aforefsid Line,

December 11, there being a hard Froft, and a fair
Day, I repeated the Experiment, making ufe of a
large Hoop that was about forty Inches Diwmeter,
and fetting it perpendicular upon a hollow Cylinder
of Glals, which was fix Inches long, and five Inches
and a half Diameter, {o placing the Hoop that the
Line of Communication might pafs through, or at
leaft very near to the Ceater of the Hoop ; then ap-
plying the Tube to the End of the Line, there was
an Aura&ion comnmunicated to all Parts of the
Hoop, attraéting a pendulous white Thread at the
Diftance, by Eftimation, of about half an Inch. 1
then fet the Hoop {0 as the inward Surfice of the
Hoop might touch the Line, and then communicating
an AttraGion by the excited Tube to the Packthread,
the attractive Vertue was carried by it to the Hoop,
and caufed it to attra&t with that Force, as with the
remoteft Part of the Hoop to attra& the Thread
at a Diftance, by Eftunation, of about four
Inches.

Some time after the ’foregoing, I made the fol-
owing Experiment. The large Hoop being fet up-
on the Glafs Cylinder, and the Packthread pafling
through, or near its Center, the Tube being applied

near
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near the Hoop gave it a ftrong Attra&ion, fo that
it would attra& a Thread at the Diftance of feven
or eight Inches, and at the fame time there was an
Attra&tion communicated to the Packthread. Then
I fufpended an Ivory Ball, of two Inches Diameter,
at the other End of the Packthread, and applnng
the Tube to the Hoop, there was an Attradive
Vertue carried to theBally and it would attraét the
pendulous Thread at the Diftance of near an Inch.
I then placed the Ball in or near the Center of the
Hoop, and now it was o far from being atrracted, that
it was repelled by the Ball, but was attracted by the

Packthread pafling to it in the Arch of a Circle,
whofe Center feem’d to be that of the Ball.

This is all that I have at prefent to communicate,
who am,

§ IR,
The Society’s, and your
Mo bumble Servant,

Stephen Gray.
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