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L. An Account of the Experiments made by
Jome Gentlemen of the Royal Society, in
order to meafure the abfolute Velocity of
Ele&ricity 5 communicated to the Royal

Society by Mr« W. Watlon F.R. §.

Rme&J?-I LAID before the Royal Society the Be-
1748. ginning of lat Winter an Account * of
what had been done by fome Gentlemen, in order
to afcertain the refpe@ive Velocities of EleQricity
and Sound ; from which it appeared, that through a
Space meafuring 6732 Feet, the Eleétricity was pet-
ceptible in a Quantity of Time lefs than #Z of a
Second. But the Gentlemen concerned were de-
firous, if poflible, of afcertaining the abfolute Velo-
city of Eleftricity at a certain Diftance; and a Me-
thod had been thought of, by which this might be
determined with great Exa&tnefs.

Accordingly, Auguft 5. 1748. there met at Shooter’s
Hi{l for this Purpofe, the Prefident of the Royal
Society, the Rev. Mr. Birch, the Rev. Dr. Bradley,
Aftronomer Royal, James Burrow Efq; Mr. Ellicot,
Mr. George Graham, Richard Grabam Efq; the
Rev. Mr. Lawrie, Charles Stanhope Efq; and myfelf,
who were of the Royal Society, Dr. Bevis, and
Mr. Grifthow jun. a2 Member of the Roya/ dmdemj
of Sciences at Berlin.

It was agreed to make the eledtrical Circuit of
two Miles; in the middle of which an Obferver
was to take in each Hand one of the Extremitics of
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a Wire, which was a Mile in Length. Thefe Wires
were to be fo difpofed, that this Obferver being
placed upon the Floor of the Room near the clec-
trical Machine, the other Obfervers might be able
in the fame View to fce the Explofion of the charged
Phial, and the Obfcrver holding the Wires; and
might take notice of the Time lapfed between the -
difcharging the Phial and the convulfive Motions of
the Arms of the Obferver in confequence thereof;
inafmuch as this Time would fhew the Velocity of
Ele&tricity, through a Space equal to the Length of
the Wire between the coated Phial and this Ob-
ferver.

The eleGrifying Machine was placed in the fame
Houfe as it was laft Year. We then found ourfelves
greatly embaraffed by the Wire’s being conducted
by the Side of the Road, which we were compell’d
to, on account of the Space necceffary for the mea-
furing of Sound: But fo great a Diftance from the
Machine was not now wanted, though the Circuit
through the Wire was intended to be at leaft two
Miles. We had difcover’d, by our former Experi-
ments, that the only Caution now neceflary was,
that the Wires conduéted upon dry Sticks fhould
not touch the Ground, each other, or any Non-
ele@tric, in a confiderable Degree, in any Part of
their Length: If they did not touch each other, the
Returns of the Wire, be they cver fo frequent, im-
ported little, as the Wire had been found to con-
dut Eleétricity fo much better than the Sticks. It
was therefore thought proper to place thefe Sticks
in a Field fifty Yards diftant from the Machine.
The Length of this Field being eleven Chains, ar
726 Fect, eight Returns of the Wire from the Top
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to the Bottom of the Field, made fomewhat more
than a Mile, and fixteen Returns more than two
Miles, the Quantity of Wire intended for the Elec-
tricity to pafs through to make the Experiment.

We had found laft Year, that, upon dilcharging
the ele&trificd Phials, if two Obfervers made their
Bodies Part of the Circuir, one of which grafped
the leaden Coating of the Phial in one Hand, and
held in his other one Extremity of the condutting
Wire; and if the other Obferver held the other Ex-
tremity of the condu&ing Wire in one Hand, and
took in his other the fhort iron Rod with which
the Explofion was made ; upon this Explofion, I fay,
they were both thocked in the fame Inftant, which
was that of the Explofion of the Phial. If therefore
an Obferver, making his Body Part of the Circuit,
was fhocked in the Inftant of the Explofion of the
charged Phial in the middle of the Wire, no Doubt
wouid remain of the Velocity of Elefricity being
inftantaneous through the Length of that whole
Wire. But if, on the contrary, the Time between
making the Explofion, and feeing the Convulfions
in the Arms of the Obferver holding the conduét-
ing Wires, was great enough to be meafured, we
then thould be able to afcertain its Velocity to the
Diftance equal to half the Quantity of Wire em-
ployed only, let the Manner of the Ele@ricity’s dif-
charging idfelf be what it would.

It has been a Queftion with fome, who have con-
fider'd this Subject, whether the Ele&ricity, in com-
pleating the Circuit from the Matter contiined in
the Glafs, paficd cither by the Wire in the Mouth
to the Coating of the Glafs, the contrary Way by
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the Coating to the Wire in the Mouth, or other-
wife directed itfelf both Ways at once? That the
Ele&ricity muft pafs off onc of thefe three Ways, was
certain, as the Explofion would not be complete,
unicfs in the Inftant thereof {fome Matter very non-
cletric communicated between the Wire in the
Mouth, and the Coating of the Glafs. Unlefs there-
fore thc Obferver was placcd in the Centre of the
conduéting Wires, it might be objeéted, that the
Experimcnt was not made with the Exa&nefs necef-
{ary; becaufe any Perfon, who was of Opinion that
the Ele&ricity direéted itfelf from the Mouth of the
Glafs to the Coating, might obje&, if the Wire from
the fhort iron Rod to the Obferver was only half
the Length of that between the Obferver and the
Coating of the Glafs, that the Eleéricity, in the Time
found, paﬁ'cd only throuOh the thort Wire, and vice
verfa. But if, as it was here thought proper, the
Obferver was placcd in the Centre of the condu@-
ing Wire, let the Direftion of the Elctiricity be
what it would, no Difference could happen in the
Refult of the Experiments, if made with the nccef-
fary Caution ; becaufe, if the Effeéts in the middle
and both Ends of the Wires were inftantancous, the
Conclufion therefrom would be very obvious. To
make the Experiment, the fame Phial filled with
Filings of Iron, and coated with Shect-Lead, which
was ufed lift Yecar, was placed in the Window of
the Room near the Machine, and was connected to
the prime Conduétor by a Picce of Wire. To the
Coating of this Phial a Wire was faflened; which,
being conduted upon dry Sticks to the before-men-
ticned Ficld, was carried in like manner to the Bot-
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tom; and being conduéted thus from the Bottom of
the Field to the Top, and from the Top to the Bot-
tom feven other times, returned again into the Room
and was held in one Hand of an Obferver near the
Machine. From the other Hand of this Obferver,
another Wire, of the fame Length with the former,
was conducted in the fame manner, and returned into
the Room, and was faften’d to the iron Rod with
which the Explofion was made. The whole Length
of the Wires, allowing ten Yards for their Turns
round the Sticks, amounted to two Miles a Quarter
and fix Chains, or 12276 Feer.

As the Night preceding thefe Experiments had
been very rainy, Care was taken, by filk Lines pro-
perly difpofed, that the Wires in their Paflage from
the Window of the Houfe might not touch the
Wood thereof'; left. from the Moifture of this Wood,
the cle@rical Circuit might be fhortened.

When all Parts of the Apparatus were properly
difpofed, feveral Explofions of the charged Phial
were made; and it was invariably feen, that the
Obferver holding in cach Hand onc of the Extre-
mities of thefe Wires was convulfed in both his
Arms in the Inftant of making the Explofions.

Inftcad of one, four Men were then placed hold-
ing cach other by the Hand near the Machine, the
firt of which held in his right Hand one Extre-
mity of the Wire, and the Jat Man the other in
his left. They were all feen convulfed in the In-
ftant of the Explofion. Every one wio felt it, com-
plaincd of the Severity of the Shock.

It was then defired, by one of the Gentlemen
concerned, that an Explofion fhould be made with
the Obferver holding only one of the Wires, This
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was done accordinglys but the Obferver felt no-
thing, the Phial difcharging itfelf in a different
manner to what it did before, on account of the
Circuit’s not being compleated.

It was then tried, whether an Obferver would be
fhocked upon the Difcharge of the Phial, if the
two Wires at their Extremities {lightly touched each
other, whilft an Obferver at the fame time held one
of thefe about a Foot from their Ends in each of
his Hands. Upon Trial he felt nothing, though
the Phial exploded very quick, becaufc the iron
Wire conducted the Eleftricity better than the
Body of the Obferver.

It was then tried, whether or no, as the Ground
was wet, if the Explofion was made with the Ob-
ferver holding the Extremity of each Wire ftanding
upon the Ground ncar the Window of the Houfe,
any Diffcrence would arife in the Succes of the
Experiment. No Difference was found, the Ob-
ferver being fhocked in the Inftant of the Explofion,
as tefore, in both his Arms, and acrofs his Breaft.

Upon thefe Confiderations we were fully {fatif-
ficd, that through the whole Length of this Wite,
being, as I mentioned before, twelve thoufand two
hundred and feventy-fix Feet, the Velocity of Elcc-
tricity was inftantancous.

- As it was found laft Year, we obfcrved again,
that although the cletrical Commotions weie very
fevere to thofe who held the Wires, the Report of
the Explofion at the prime Conduftor was little, in
comparifon of that which is heard when the Circuit
is thort. From whence it was conjecftured, that the
very loud Report, in the Experiment of Leyden is
confined to a very fhort Circuit.
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