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LV. An Account of Dr. Bohadfch’s Treatife,
communicated 1o the Royal Socicty, inti-
tuled, Diflertatio philofophico-medica de
utilitate cle@rifationis in curandis morbis,
printed at Prague 1751 extratled and
~ tranflated from the Latin by Mr. Wm,
- Watfon, I R. §. PR o

Read Jan. 33, FVHE treatife, of which I now offer|
AL “an extract to the Royal Socicty, was
" fent hither frofl my fricnd and correfpondent Pro-
feflor Bofe at Wittemberg, who is always defirous of |
" teftifying his zeal and attachment to the Royal So-
ciety, by communicating to us whatever he imagines
worthy our notice. ‘The author of this treatife, Dr.| -
Bohadfch, is a Bohemian, a very learned and inge-
nious gentleman, -who, while he was in England! -
about two years fince, was frequently at our mietings,
and was very converfant: with,” and much efteemed
by, many of our body, from' whom he received
very great civilities. He was more particulacly taken,
notice of by his Gyace the late Duke of Richmondy:
whofe lofs we yet Jament: His Grace did me the.
hanour to recommend him to me, .as a gentleman.
not lefs remarkable for his gecat knowledge in various
kinds of literatare, than for his exemplary modefty :
and it is with great: pleafure that I'lay before you
what comes from the hands of one, for whom I have
fo great an efteem. | ‘ |
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This treatife, from its tidle, promifes only an ac-
count of the advantages of cle@rifation in medicine s
but this is not the whole of which it treats ; it exhi-
bits alfo a ferics of obfervations of the effeCts of elec- |
tricity upon both folid and fluid bodics, upon animals
in a flate of Lealth, as well as upon thofe diftemperd.
Of each of thefe 1 propofe to lay before you fome
. account inrthe courfe of this extract, '

Our author firft takes notice, that ele@ricity, being
continued for fome hours, ‘leflens the weight of the
body cletrified.  He exemplifies this firft on fluid

~bodies ; two equal portions of which, before elec-
trifing, he accurately weighs; and then the difference -
between thefe two portions, on¢ of which has been
cleCrifed between four and five hours, and the other,
though in the fame room, not eleCtrifed at all, is at- |
triboted to the operation of the ele@ric efiluvia. His
_globes, 1 obferve, are rubbed by the hands of an
afliftant. B L : o

‘Four ounces of river water expofed in a glafs vef- |
fel of feur inches diameter were elerifed five hours,
and loft in their weight eight grains, ‘

‘Four ounces of river water, in the fame kind of
glafs, but' not eleCrifed, loft in the fame time only
three grains. The difference then to be attributed |

to the cleCricity was five grains. . The like quantiz

tics of the fluids hereafter mentioned. were expofed, -
as the water was, and the effe@s were as follow.

: S Grains .

‘Ol of olives, by ele@rifing, loft =~ ., . o

Vinegar . . . . SRS |

Water impregnatd with nitre - o g
. v,

v 4

New milk -,
& o =

- Urine’
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Grains!

Ufine . . . LT e . Vijf P

Spirit of turpentine - . . .oVl

Spirit of wine . S e Vi
olatile fpirit of fal ammoniac .+ Xl

Four ounces of rain-water were expofed in a tin -
veflel of four inches in diameter, and clectrifed as be-
fore, and the lofs was ten grains. L

A like quantit‘y of the fame water under the fame

_ circumftances, efe@rifing excepted, loft only threc
. grains, In this inftance, the effett to be attributed

to the ele@rifing was feven grains.

- He then put to the trial, in a tin veflc] inftcad otJL
a glafs one, the feveral liquors before-mentioned 5 -

and except the oil of olives, the water impffgﬂat‘:d} \
with nitre, and the milk, the reft loft by cledtrifing
a few grains more of their weight. , ‘
He afterwards expofed three ounces and a half of
river water ina glafs veffel, whofe diameter was but’
an inch, and this loft by a like cle&rifation only
two grains. 'The fame ‘quantity of water, under the
fame circumftances, cle@rifing excepted, loft in the
fame-time nothing of its weight: fo that, in this.
inftance, the effect to be attributed to the ele@ricity
was two grains. The, various liquors before-mention’d
were likewife ele@rifed in a vc(}fcl of the like capaci?i ,
as that containing the laft water, and they loft much
lefs by the operation, than when they were €x ofed
under a larger funface, All thefe liquors, eloctrifed
for the fpace of ten hours, as well in veflels of tin, -
as of glafs well ftopped, loft nothing of their weight,
From hence our author concludes, 1. ThateleQricity
' Xx2 - augments
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_augments the natural evaporation of liquors, unlefs
“thofe of a vifcous kind, as oil of olives, which from

their tenacity lofe nothing of their weight. 2. That
elericity increafes the evaporation of liquors in pro-
portion as they arc more or lefs volatile : for volatile
fpirit of fal ammoniac {uffered a greater evaporation,
than cither fpirit of wine or fpirit of turpentine,
Thefe laft loft more than water, and even this loft
more than the folution of nitre and the vinegar, a
we fee by the experiments. 3. That elecricity ope-
(atc_s‘fmo({ in thofe veflcls, which are moft permeable
to™its cAluvia, viz, in veflcls of metal more than
thofe of glafs. 4. That the effeQs of eleQrifing are
not obferved in. veflels clofely ftopped. : ‘
He afterwards put to the tria{‘ feveral fubflances
- of a more folid form. A peat weighing four ounces
and a half, ele@rifed five hours, loft of its weight
6 grains. - A pear of the fame kind, not clectiifed, -
" loft nothing: fo that the difference arifing from elec- -
trification was 6 grains. He then fubjetted other
fubftances -to this uial, and the cffe@s were as fol-
low. s ‘ P

' , . j * - Grains.
A picce of dry oak loft Y - N
Abunch of keys . . o . o
Two ncwe-laid cggs . R |
" A picce of new crum of bread . i
e faw beef T S TE
ewrneee falt beef . R 'S
e fponge lightly moiften’d. . . vi:
A bunch of grapes - . . . Vi
. From
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From thefe experiments our author obferves,. that
 the cle@ricity diminifhes the weight of folid bodies,
if thefe are impregnated with humours liable to eva-
porate: for the dry wood, ‘metals, and other bodies,
which feem to have no fluids, lofe nothing of their
- weight; and -therefore it is only upon the fluids in|
~ them that the eletricity operates. T
“ Our author then exhibits fome experiments made

- by perfons of credit, in order to difcover, whether or| .

no. eleclricity would accelerate the growthof plants ;
and from feveral trials found that it did. There then
follows a feries of experiments, which prove, that™
ele@ricity avgments the tranfpiration of animals,
Thefe experiments were made upon pu ppies, pigeons]
yellowhammers, and chaflinches ; and the effects of
thofe ele@rifed, compared with thofe. of the fam
kind, which were not, evince, that cle@ricity docg
‘increafe the tranfpiration of animals. - Our author
here has annexed feveral curious tables, compariné :
‘the lofs of weight of the animals, while clerifing, -
- to what they lofe in the fame time without electrifin i
 Whocver therefore is defirous of perufing them, mu%}
confult the work itfelf. o . T
Dr. Bohadfch proceeds to give us a theory of thofe .
diftempers, in which ele@ricity feems to have the-
greateft effects, “He confines himfclf however more
» yarticularly to the bemiplegias of which diftemper
e gives us the hiflory, correfponding with what:we
find in the beft medical writers, - He likewife gives
us the ufual method of cure, and fhews, that the
attempts of relicvirig this malsdy by eletricty,
nearly fquare “intentjonally with the remedics ‘moft
celebrated in practice, ‘That the clectrical fparks.
: ' oo and
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and commotion produce the fame effedt, though ina
more powerfol manner, as' warm fulphureous baths,
frictions, finapifims, finging with nettles, &¢. gene-
rally made ufe of in the cure of this diftemper. This |
reafoning does very well in theory; but I fhould -
have been glad to have fecn it juftified by. practice, -
and his own obfervations. * But inftead of thefe, our
author contents himfelf with giving us over again the |-
lying ftories of Pivati: to which ie ‘has added the
four cafes publithed fome time fince, and tranfmitted |
to the Royal Socicty, as well as to myfelf, by Pro-
feflor Sauvages, of K{ontpellier. _Thefe cafes indeed
~do-credit to electricity, but we want more of them.
~Our author finithes this differtation, by deducing
feveral conclufions from what he has premifed, and | -
~ thefe are as follow. - .~ R T

1. That electricity may be advantageoufly applied to

 medicinal purpofes. . ' E

1L That it augments the natural- tranfpiration of |
animals, - S R

- 1IL That this acceleration of 4ranfpiraﬁon in men

is through the exhaling capillary veflcls, and not

through the fubcutaneous glands. )

_ IV, 'That the nervous ,ﬂgid may be called the clcé-_ _

trical fluid. | AR
V. That the netves fubfervient to fenfation are not
different froin thofe fubfervient to motion. :
. VI, That the immediate caufe of the bemiplegia is |
the immeability of the nervous fluid through the
nerves. B O O
VII. That of all other diftempers the bemiplegia foems
~moft properly the object of electricity, VIh o

. 3 .




- wards vegetation, ffom our worthy brother the Abbé

| (agr)
VIIL. That it may be of ufe alfo in intermitting
- fevers, Ty )
IX. That a palfy in the left fide of the body is oWing _-
to the right fide of the brain, and wice verfa. | -

- X, That anger, the parent of numerous evils, is -
fometimes ufeful to paralytics, |
X1, ‘That as long as the paralytic limbs are rigid, it
it is an argument, that the burfal ligaments of the
joints, and the fheaths of the tendons, are deficlent

in the fluid, adapted by nature for their lubr'i:

cation. . . N R
X11. That every fpecies of palfy does hot arife from
the nerves being ci:h_c'r, g_bﬁruCted, or comprefled.

In concluding this account, I cannot help obferv-
ing, that, contrary to his ufual modefty, our author
has been guilty of a flight plagiarifm in this work';
as, without quoting his author, he has tranflated from
the French into Latin the ta.bies above-mention’d, 43
~ well as his experiments, proving that electricity fo

-

FE
Nollet's treatife, intitled, Recberches fur ks caufes

particulieres dés phenomenons electriques, - See Nollet
pag. 358 to 380. Dr. Bohadfch has.only alter'd
the date 1747 to 1750. But it is to be remem.
ber'd, that thefe accounts were calculated for” (Iﬂe
meridian of Prague, and not for thofe of London
and Paris, e SR

S
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loins. * 'The os focrum, as well as the os pubic, im=
perfe@ly offified. Al its joints are very rigid and
fiff. It has no anus, but pafles off its water in the
natural way. Its fernum is very imperfedt; and it
has no ¢lavicula. It feems infenfible of pain, not
removing its ‘arms or legs, if laid in an unealy
pofture, : - ‘

LXIL. An Account of the Phanomena of Elec

tricity in vacuo, awith fome Obfervations

'\“}E:é}feupo,n,» & Mr. Wm, Watlon, F. R. §. %
To the Roy'gl Socicty. |
‘ |

: Gentlemen, y T
Read Feb. 20, TN a paper I had the honour to lay be~
175 I fore you in January 1747, which was
the lat I communicated to you of my own upon the
{ubjedt of eleQricity, and which has been fince publifh’d
inthe Philyf. Tranf.*, 1 acquaintedyou, thatTintended
upon fome future occafion to lay before you a feries of
experiments in_ele@ricity made fn vacuo; from a
comparifon of which with thofe already made in
open air it did appear, that our atmofphere, when
dry, was the agent, by which, with the afliftance of
other cle@rics per fe, we were ¢nabled to accumulate
clectricity in-and upon non-ele€rics 5 that is, to coms
municate to them a greater quantity of cleCtricity
thao thefc bodics naturally have, ‘That, upon the
’ o removal

|
-
e hjumb. 485, pe ;1é- g
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removal of the air, the elericity did pervade the
wacuum to a confiderable diftance, and did manifeft
its cftects upon any non-clectric fubftances, which
did terminate that vacuum ; and that by thefe means,
originally-cle@ric bodies, even in their moft %ctfc&’i
ftatc, put on the appéarance of non-elerics, by be- |
coming themfelves the condutors of elericity.

I had not fo long delayed the illuftration of thefe
opinions by the experiments, which put me in pof-
feflion of them, but that I was not only diverted
therefrom by very various. avocations, but de-
firous of giving them a flill greater dcgrce of per-
feQtion, in order to place the above deduions be-
- yoid all controverfy. The exccuting the apparatus
‘neceflary hereto was not eafily furmounted : Tunfuc- .
cefsfully tried feveral artificers, who were not able to
arrive at the nicety, which I thought neceflary in the
conftruQtion of my inftruments, Animated however
by a late very honourable occafion, and aflifted by
- Mr. Smeaton in thc completing my apparatus, the
event fully anfwered what T) propofed ; although
from the experiments I had ‘made before the coms
munication of the above accounts, I was fully con-
vinced of their truth. I had other opinions indeed,
which did ftill require a further degrec of demon- -
ftration. ' . S co

To make thefe experiments fucceed, two things
were more particularly required 5 firlt, that the in<
fide of the glaffes made ufe of (hould be perfectly
dry ; and therefore it was neceflary, that their internal
furface thould be expofed to the wet leathers, ufually
employed in pneumatic experiments, as little as might
po{ﬁbly be ; otherwifc, the zapours, arifing therefrom

4z 2 o n
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in exhaufting, defeated thé intent by eonduting
the eleCtricity, and thereby preventing its accumu-
lation. . Secondly, the more complete the wacium
was, ceters paribus, the more confidcrable were
the effe@ts: and here 1 fhould not dojuitice to
real merit, were I filent in regard to Mr. Smeaton,
This gentleman with a genius tealy mechanical,
which enables him to give to'fuch philofophical in-
ftruments, as he cxccutes, a degree of - perfetion,
fearce to be found clfewhere; this gentleman, I fay,
has conftructed an air-pump, by which we are im-
power'd to make Boyle’s vacuum, muoch more per
~fect than heretofore. By a well-conducted experis
~ ment; which admits of no doubt as to its truth,
have feen by this pump the air rarefied to a thoufand
- times its natural ftate; whercas commonly we fcldon}‘
arrive at above one hundred-and fifty. ‘As the pro+-
motion of the mechanic arts is a confiderable obje
of our excellent inftitution, if this gentleman coul(%
be prevailed upon to” communicate to the Royal
Society that particalar conftrution of his air-pump,
which enables it to execute fo much more than thofe
commonly in ufe, it would not fail to be an accept~
able prefent: but to return: - o
The experiments treated of in this paper muft be
confidered to have been made in this vacuum. - The
ele@rical machine, with its prime conduor, need
here no particular defcription ; but that of the glafs,
in Whi'cﬂ the vacuuin was made, fhould be moré
minutely confidered. = It confifted of a glafs tube
. ncarly three feet in length, and of almoft three inches
in diameter. A ring of brafs, exaQly fitting this
tube, was cemented to both its extremities, into eachf
e ‘ N of -



e . [s6s )
~ of which was fcrewed a hollow brafs cap, nearly of an
hemifpherical figure. Intothe top of one of thefe caps
was adapted a brafs'box of oiled leathers, through .
which was admitted a flender brafs rod of a length:
fuflicient to reach within cight inches of the other
extrepmity of the tube, Into the top of the “other
brafs cap was faftened a brafs rod, like the former,
* only of eight inches in length.' “Thus the extremity
- of one. of thefe brafs rods might at pleafure, with<.
out letting in the air, be made to touch the other 3
- and for the better obferving what difference in effect
would arife from an increafe of furface, a fmall brafs
circular plate was made to fcrew'into each of thefe

cxtremitics.  As the fight of this inftrument wil‘i =

convey to you at once a more clear idea than the
moft accurate defcription, 1 take the liberty of lay:
ing it beforeyou. ST
The intent of being able to bring the cxtremitie}s;
of thefe rods near together, and to feparate them
again to what diftance you _pleafed, was, that it
might without difliculty be determined, whether
and to what diftance, the eleétrical fluid would ma-
nifelt itfelf 77 vacuo, further than in air of the fame
denfity with the external. o
"The tube then thus fitted, and made dry both
within and without, was placed ina cylinder of brafs,
of about two inches long, ‘and-of a diameter juft fuf-
ficient to admit the braé cap }\eforc—mcnﬁdnedf; and
round the rim of this brafs cylinder, to prevent the
ingrefs of air, was xdapted a narrow piece of wet
* leather. ‘Thefe being placed upon the plate of the
, air-pump, which ftood uponjcakcs of wax, a piece
of wire paffed from the prime condutor to the 'tl)onjf 3
: " : ' rafs
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brafs rod, at the other extremity of the tube, and by
thefe means, upon fetting the cle@rical machine in
motion, the long brafs tod in the tube was ele@rified,
When the brafs plate at the bottom of this rod was
- placed near, or even at the diftance of two inches
from the plate of the other rod, the bruthes of elec-
trical fire were feen pafling from the periphery of the
upper plate to that of the lower, and cvery part of
the air-pump fhapped upon: the touch of any oné
ftanding upon the floor, and gave the other ufua‘i
figns o% the accumulation of elericity. - . But, as

thefe plates were made to recede from each other,
this effect grew lefs and lefs ; (0 that, when they
were removed five or fix inches from each other, no
fhaps could be drawn from the air-pump ; as the
difipation  of the eletric fluid was now as cafy fr’onj
every part of the prime conductor, as from the upper
brafs plate in the tube: but it is to be noted, tﬁaﬁ
this diftance is diffcrent, as from the weather or other
circumftances the ele@ricity is more or lefs ftrong. |

Upon exhaufting this tube, and eletrifing as be-
fore the air-pump flill ﬂandin§ ulpon cakes of wax,
the ele@rical fire was not only feen to pafs from’
one plate to the other at the diftance of ¢ inchcs,
but tﬁe fame effet enfued at the greateft diftance,”
to which in the tube the brafs pﬂates could be drawn,
Being therefore defirous to fee a farther effe@, and:
to avail myfelf of the whole length of this tube, I
took from the infide of it the ﬁmort brafs rod, to
which the lower brafs plate was fixed, and faften’d’
this plate at the very gottom of/ the tube into the -
- cap.*"The confequence was, that the(el ricitg'.f

meeting with fcarce any refiftance, pafled-flom the:

4 .

top.
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top to the bottom of the tube, and eletrifed the air-
pump as before: and it was a moft delightful fpe@ta-
cle, when the room was darkened, to fee the elettri-
city in its paﬁaglf; to be able to obferve, not; as m -
the open air, its bruthes or pencils of rays an inch or
two in length, but here the corufeations were of thy
whole length of the tube between the plates; that
is to fay, thirty-two inches, and of a bright filver hue,
Thefe did not immediately diverge as in the open air, -
but frequently, from a bafe apparently flat, divided
themfelves into lefs and lefs ramifications, and refem>
‘bled very much the moft lively corufcations of the
aurora borealis, . ' SR |
At other times, when the tube has been exhaufted

in the moft perfec manner, the ele€tricity has been -
" feen to pafs between the brafs plates in one continue
ftream of the fame dimenfions throughout its whole
length; and this, with a ' fubfequent obfervatio .
fcems to demonflrate, that thé caufe of that yeg'
powerful “repulfion of the particles of electrical firc
one to the other, which we fe¢ in open'2ir, is more
owing to the refiftance of the air than to any natural
tendency of the ele@ricity itfelf; as we obferve, 'thit
. the brufhes thereof from blunt bodics, when the
cle@ricity is ftrong, diverge fo much, as to fomi,
when feen in the dark, an almoft fpherical figure.-
'This figure fgems therefore toarife fromthe elericit i
endeavouring to infippate itfelf between the particles
of air. The figure, that an elaftic fluid of le sdenfity
muft form, when let loofe, and equably comprefled
by one more denfe and mare claftic, muft néqc(fari]?i E
approach to that of a fphere. s o
N - Upon’
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Upon admitting a very fmall quantity of airintothe .
tube, thefe phanomena difappeared; not fo much from
the fmall quantity of air admitted, as from the vapours,
which infinuated themfelves therewith. Thefelined the
* fides of the glafs, and conducted the ele@ricity imper-
~ ceptibly from one end-of the tube to the other.. And
to illufirate farther, that the vapours, and not the alr,
in the fall quantity admitted, occafion’d this total
difapﬁcéring o[}-thefc phxnomena 3 upon experiment
. they have been vilible, though in a lefs perfe de-
. gree, when a much larger quantity of air was omit-
- ted to be exhaufted from the tube, 1
Thefe experiments feem, to evince, that however
great the vacuum could be made, the ele@rical cg-
rufcations would pervade it through its whole length.!
~From hence it agpears, that our atmofphere, wheh
dry, is the agent, by which we are cnabled to accu-
mulate ‘ele@ricity upon non-eletrics ; as in the expe-
riment before us, upon the removal of it, the ¢lec-
tricity. pafled off into the floor through a wacuum,
of the greateft length we have hitherto been able
to make, became vifible in this vacuum, and mag-
" nifefted itfelf by its effe@ts upon the air-pump,
being the non-ele&ric fubftance, which terminated
that vacuum : whereas, when the air is not taken
away, the diffipation of the electricity is from every
part of the prime conductor.” 'We fee here alfo, con-
trary to what we have found hitherto, that an oris
ginally-clectric body, viz. a dry glafs tube, puts
on the appearance of a non-electric, by becoming
- itfelf the conductor of electricity, thatis, by its keep
~ ing out the air, and fuffesing the electricity to pers
vade the vacuum, ot » REE
SR ' How
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How much foever the vacuum, here made ufe of,
may exceed that, whichis ufuallyarrivedat, it is far from,
being a perfect one 3 and to make on¢ tnore: fo, ex-
cept thatof Torricelli, which cannot without difficulty
be applied go the prefent purpofe, is not very eafy.,
But it appears from the already mentioned experi-
. ments, as well as froma fubfequent one, that the vacu-
um, which we are mafters of, does not tranfmit the
electricity fo perfectly as metals and water ; aswe are

- able to draw fnaps l)r’om the prime conductor, an ar-
gument of fome degree of accumulation, while the

€lectricity is pafiing through the vacuum. Thisnever

happens, when metals, ftanding'upon the ground, - -

touch the prime conductor. As we obferve theref‘orej
that the corufcations diverge more or lefs, in propor-
tion as there is more or lefs air/left in the tube, this .
effect may arife even from the fmall’quantity of ai¢
ftill remaining undifcharged. ik
I was defirous of knowing, for the farther illuft
tration of my propofitions, whether the experiment -
of Leyden could be made through the vacuurm. For -
this purpofe T made the before-mention’d exhauvfted
. tube part of the circuit, fo neceflary to this experit j
ment. What this circuit is, I have.in my forme
communications o often and fo clearly exemplified,
that it would be needlefs to repeat it here. You
know in this experiment it is likewife abfolutely ne- -
ceffary, that the whole quantisy, or nearly fo, of the
accumulated electricity fhould be difcharged in the
fame “inftant of time. Acc&rdin%:yP upon making
the experiment; at the inftant pf the explofion, yot
faw a_mafs of very bright embodied fire jump from:
one of the brafs. plaﬁes in the tube to the other : but-
this did not take place, when one of the plates Wi
: 1 Aaz = farth;tk
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farther diftant from the other than ten inches. If
the diftance was greater, the fire then began to di-

- verge, and lofe part of its force ; and this force die
~- minifhed in proportion to its divergency, which was
nearly as the diftance of the two plates, -

The difliculty however of applying the Torricel:
lian wacuum to “thefe experiments hds been happily
got over by the right honourablethe Lord Charles Cas
vendifh, our worthy Vicc-prefident. This noble lord,
who toa very complete knowlege of the fciences joing
that of the arts, and whofe zeal for the promotion of =
true philofophy isexceeded by none, has applied it iny
the following manner, and his lordfhip has had the
goodnels to put his apparatus into my hands. This
apparatus confifted of a cylindrical glafs tube of about
three tenths of an inch in,diameter, and of feven
fcct and half in length, bent fomewhat like a parg-
bola in fuch a manner, that thirty inches of each of
its extremitics were' nearly ftraight, and parallel to
cach other, from which an arch fprung, which was!.
likewife of thirty inches %, "This tube was carefully
fill'd with mercury ; and each of its extremities being! -
put into its bafon of megcury, fo much of the mer-
. cury ran out, until, as in common barometrical |

tubes, it was in cquilibrio with the -atmofphere, | _
‘Each of the bafons containing the mercury was of
wood, and was fupported by a cylindrical glafs of

about four inches in diamcter, and fix inches in!
length 3 and thefe glaffes were faften'd to the bot-
tom of a fquare wooden frame, fo contrivéd, as that
“to its top was fufpend?d by filk lincs.the tube ﬁl[eﬁ
: DR - with |

~# Sce the reprefentation of this apparatus, Tab, XVI,
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with mercury before-mention'd § fo that the whole
of -this apparatus without inconvenience might be -
“moved togcther,: The Torricellian vacuunm then occus
picd a fpace” of about thirty inches, - In making the * |
experimont, when the room was darkened, a wire |
“from thgfmime condu@or of the common ele&trical
machiné communicated with one of the bafons of .
 mercury, and any non-ele@ric touching the other”
- bafon, while the machin¢ was in motion, the ele@ris
“city petvaded .the vacuum in & continued aich of
lambent flame, and as fat as the eye could follow it,"
without the l¢aft divergency, = o
. That the ele@ricity was not furnithed from the

+ - glafles”employed in thefe operations, nor from the’

: _cirguémmbjent air; I have heretofore, in' my coms
munications to you upon this fubje, cndeayoured to .
cvince, Ihave thewn, that ele@ricity is the effet of -
a very fubtil apd claftic’ fluid,  o¢cupying all bodics
in contact with the terraquecys” globe; - and -that :
- every-where, in its natural ftate, it is of tho fame -
degree of denfity 5 and that “glafs and_ other.bodics,
which we denominate ele€trics per fe, have the power, -
by certain known operations, of taking this fluid -
from’ one body, and’ conveying it to another, in a -
quantity“fufficient to be obvious. to all our fenfgs:
- and that; under cértain circumftanices, it was poflible -
to rendér the ele@ricity in. fome bodics more rare
than it naturally"is, and, by communicating thig to -
- other. bodies, -to' give tf;’em an additional quantity,-
and make their elericity more denfes and that'thefe
_bodies will thus continue until their natural quantity
.. ds_reftored to each; that is, by thofe, which have
- = loft part of theirs, acquiring what they have loft;
oo e s Aaage o oy and

v




* ahd by thofe, to which miore has been
* parting with their additional quantity, - Both ohe and
~ the other of thefe is, from ghé‘claﬁicitzeof the éle@ric
_matter, ‘attempted to be done from the ’
< tle@ric 3 ‘and when thé air is moift, this is foon acs
- complithed, by the circimamblent vapours, which
. here may be confidered as preventing irr a very great,

£
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miore has been communlcated,

neareft non=

_ degree our attempts to infulatc non-ele@ric bodies.
- But thefe matters I have copioufly treated of in my
- former communications upon this fubjet *¢ this fhort

o If e

“recapitulation however 1 thought neceffary, for the
‘more eafly illuftrating what I propofe to_ fubjoin;

and it ig upon thefe principles that we are able to ac~'

~éount for the circulation of ele@ricity deferibed in the

Pl*)'loﬂffbg’ifgzl Tranfaétions, Vol. XLIV, p. 740, = - -~
“therefore the before-niention’d . principles are
true, and if the ele@ricity is not furnithed by the .

~ globe in its " cotation, ‘ot by the alr, ‘it 'ought, to be

vifible in the vacwum of the before-defcribed plafs

“tube, inits in!%refsrto the frame of the eleCrifying -

machine, if this ‘machine, and the man who torns

“the wheel théreof, ate fupported by cle@rics per o,
~and if, dorlng this operation, the ele@ricity, as faft

~as furnithed, is taken off by-a byftander, or other-
wife, from the prime conduor as” under thefe -

- circumftances the vacum is the only paffage opento
- its progrefs, and from its clatticity the electricity

fhould " protrude itfelf through it.” And -from ex-
petiment ! this is the cafe; for, upon a piece of

wire being conne@ed with the end of the long brafs

/.?z
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_tod, or with the brafs cap at the upper extremity of
- that tube, and the other end of the wire vfaftcncc{ to
~any part of the frame. of the ele@rifying machiné,”
and this Jaft put in motion, the ele&rical corufeations -
. are feen to pafs as before from one. of the brafs -
plates contained in the tube to the other j and to con--
~ tinue, unlefs the air infinvates ixfelf, as long- as the
~machine is in motion, . If; undcr thefe circumftances,
- the hand of a perfon ftanding 'ypon the floor i3
brotight niear the fides of the glafs, the corufcations
~will dire@ themfelves that .way jn_great varigty of
" forms, extremely curlous to behold, - But here, as
~“in the former expérimeént, our vacuwm did not con~ |
~du& fo perfectly.as metals ‘or. watéry as a perfon,
. ftanding uponthe floor, and applying his finger to -
the upper brafs cap of the tobe, feceives a fmart
~ftroke s and this I conceive so arife, from the elec-
~ tricity of this brafs being fo much niorg rarefied, or
“attenuated, than that'of the body of the man, ap.
 plying his finger, © 0 [
" “This experiment fhould be made in the middle
of g large rootn, and the machine, and man turn.
ing it, fhould be raifed from the floor atleaft a foot s
otherwife the effe@s defired will be diminithed by
-~ the ele@ricity being in part furnithed by the floot to

the machine, o L
o what is here 14id down it may be objected, -
that the ele@rical _c_or‘gféa;iqns in_ the laft experiment
‘proceed, not from the floor of theroomn, as I have
conjettured, but from the cle@ricity being, from the
globe_in ‘motion, diffafed at the famé time upon
the prime condutor, ag well as all over the machine, -
and \ivhlch in the tube becomcs vifible in its paffage
DR P 4 S LR "'_f’ ) ;9
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to the floor. - But it is to be remember'd in this ex -
- “periment, that no ele@ricity is perceptible either iz
" @acuo, or upon any part of the machine, as above-
mentioned, unlefs at the fame time the prime con-
dutor is made ufe of 3 for, -without that, there will
‘be no diminution of the denfity of the ele@ricity in
the machine, as the quantity taken from the cufhion -
" by the globe in its rotation is returned npon it
-again the next revolution, the cufhion being tﬁg firflt
“non-ele@ric, which offers itfelfs but this I have
* have confider'd at large, as may be feen in the Phi-
~ Ifepbical Tranfatlions *, - This experiment therefore,
- _in which the ele@ricity is feen, without any pretera
_ natural force, puthing ‘itfelf on through. the vacuum
" by its own elafticity, in order to maintajn the equj-
~ librium in the machine, which had loft part of its
~natural quantity of cle@ricity by the - prefent opera-
. tion 5 "this experiment, -I fay, I do not fcruple to
“confider as an experimentum crucis of the truth of
" the dodrincs here laid down; to wit, not only that
the ‘ele@ricity s furnith'd by thofe bodies, - hitherto
- called non-eletrics, and riot g’y the eleCtrics per f2 {3
A o R 0T that

-

. * Vol, XLV, p. ¢6. : R
1 Sinte the communication of this paper to the Royal Socicty
‘in February 1752, viz. in the fucceeding fummer, the truth of
‘this . doQtrinie is put out of s}l doubt by the difcovery made in
~Francey in’ confequénce of Mr. Franklin’s hypothefis, of being
" "able, by a propér apparatus, to colle@ the eledrjcity from theate
* mofphere during a thunder-florm, and to apply it to the ufual ex- .
" fc’rimem(s, which demonftrates, that the matter of thunder snd
" lightning ‘and that of ¢lectricity ar¢ ong and the fame, - “That the
~eleetricity did not proceed from the &Ia@. or other clestrics per Joy
. as they had been wu lly called, I fislt difcover'd in the yeeos »l7+6°:
. o R Y

i
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“but alfo, that we are able to'add to, or take from, that, -
quantity of ele€ricity, naturally adherent to bodies. -

By what' denomination fhall we call this extraore
dinary power ? From its effecs in thefe operations,

~ fhall we call it ele€ricity ? From its being a princi- -
ple ncither generated nor deftroyed; from its being
every-where and always prefent, and in readinefs to

~ fhew itfelf in its effe@s though latent and unobferved,
till by fome procefs it is produced into action, and -

-~ rendered vifible 5 from its penetrating the denfeft and -

~hardeft bodies, and its unitin itfelf o’ them ; and

from its immenfc velocity 5 fhall we, with Theo~
phraftus, Bocrhaave, Niewentyt, s'Gravefande, znd

~ other philofophcrs, call it elementary fire? Or- (hall
; A AT Y IR H Y . /

- we, from'its containing thg fubftahee” of light, ‘:and
firé, and from tfn_’,' cxh‘c’mc,'ﬁn’alln’éfs,ﬁ'of‘ its; parts; as
pafling through moft boedies we are acquainted. with,

- denominate it, with Homberg and the chemifts, the.
- chemical fulphureous pi‘incir_le, ~which, according to

- the do&rincs of thefe gentlemen, is univerfally dif-
~ feminated 2. We nced not indéed be very follicitobs inf -

relation to its denomination :, certain: it is, that the

power ‘we are now treating about is, befides others,

poffefied of the properties before mentioned, -and .
ERTRR o, - o o ( Cannot

. v". »,7';7‘;;‘ el 3 ‘_f N ) -,‘__"T" “"j."f"‘?

. Sce’ Phil.  Tronf. Vol. XLIV. p.fp1 .uzw,"ind"expliinca
- farther Vol. XLV, p. 95,1:_/:'{.1‘and't vgh the electric mat.
- ter myy be taken from the atmofphere during a ftorm of thunder,
or cve when it is only charged ‘with‘;wgat’ are ufually calle
thunder-clouds, that is, whch the atmofphere is repléte with hetes
rogeneous phlogiftic matter, yet it muft fot be confidered as’ coms
ing from pure dry air, which, as I before mentioned, I conceive to
contain in its natural fate fearce any of the electric mattery 2bd is

 thé sgenty by which we are ¢rabled €0 communicate ¢lectricity to

- other bodics. - . Co T BEE
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A GENERAL BILL of zhe We

opinGs, Birrus, ard Boriavrs; and alfo of the Nuwbers, twhich
.of London (diffinguifbing which were Natives thereof) for the Yea :

3 §

Total Nunber of Bugtars:

Apopl'cxy, Palfy, Cramp,.and {uddenly.

Females

<
Whereof have dicd of tife following-
i Ore Month | From One | Three : Oue Year | T'wo iThree, Four | Five :'I;c,n F l<b1\-1'“;:;y Thiny:'
old, to Momhg,l Lo |t ] et fita W 1. to o LI I
.and under. Three to Twe Years {Three. [ Four, I 1ive 1 Ten IFisecnfTweusy | Thicty Furi}" .
“ v | N i . 8 v
| { Months, [ One Year ; | :
[ P .
: L2l
Z 123
: 2 LS |2
—% v Males ] g
Abortive, . Fe m“““-‘l— -
| Males i
Ague.

Males

Afthma and Phehific.

3

Chin-cough, Whoopiog cough, and Worms.

Child. bed, Mifcarriages, and Femin ne Diforders.

Colick, Gripes, Twilting of the Bowels, Flux, Vomu-lml )
ing, Loofenefs, Bloody Flux, and-Bleedirg. Femat

Confumption, fnur-dnce, Diabetes, and Fal ing Sicknzfs. !;’f

M‘A‘(‘)
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Convalfions. Fem lc

Dropfy, Tympany, Stoppage in the Stomach, Rifing of Mules
the Lights, and Swelling. i Females

King's-Ewil, Ttch, Leprofy, Scurvy, St. Anony's '}“[r(',!Md',u
Scald Head, Impottume, Sores, Ulcers, Cancer, Fiftula, | ~——

Gangrenes, and Mortifications. Female:
. Males
French Pox. Female:
Mal
Inoculated. F;;:IE.
Small- Pox and l’:rplcs. p Viles -
Not fo. Females
Fevers, Calentures, Inflammations, Sore Throat, and Males (N
Quinfy. . . Females
Males |
Gout, Rhe~um‘atiﬁh, and Sciatica. chi\@
- T - Males
Gravel, Strangury, and Stone. TomTod
Rigkets, and Infantine Diforders in the Head, Liver,lz\'l"l"5
Groin, and Ruprures. Females;
: |
Lethargy,  Grief, Lunatic, Vapours, Megrims, Splcen,“\’la]"s
Head-ach, Blafted, Planet-firuck, and Bed-ridden. Females,
fes, Chick v Swi d Raf Males
Meafles, C l:: en-pox, Swine-pox, an afin. Femaal ™ —
R Males | l
Pleurify. m] e —
Tes
Teeth. . “fll'a hid [ S SNSRI B
Females| . ] |
Thrufh. Males |
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Calualties, Bruifed, Burnt, Choaked, Drowned, Executed,|Males ,
Self- murdered,: Murdered, Overlaid, Poifoned, $calded, | -
Shot, Strangled, Smothered, Starved, and Suffocated. | Female [
Totals of each Age. Males | L
- - : ‘ Females| <

Of which {

Total Number of Brrnrns
Males
Females '
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cannot but be of very great moment in the fyftem of
the univerfe. '

I'am, Gentlemen, with all poffible refpe,

London,Feba12,  Your moft obedient humble fervant,
1752, o . v :

W. Watfon, -

L2

LXIL A Letter from Dr. Bevis 10 Dr. De |
Caftro, I R. S. containing Extraéls of
Lather Auguftin Hallerlkein’s affronomical
Olfervations made at Pekin in 1744 and
1747: : v

Read March S'I AM much obliged to you, Sir, for fur-

- thering F, Aug. Hallerftein’s letter tome.
Itinforms mc, that the inftrument I wrote the deferip=
tion and ufe of, was arrived fafe at Pekin. According
to that mifhionary’s requeft, I have carefully looked -
over the obfervations he fent to Dr. Sanchez at
Paris, to be communicated to the Royal Society -
through your hands, 'They arc comparifons of all
the planets with known fix’'d flars taken in the
Jefuit's College at Pekin, in 1746 and 1747, with a
well-adjufted pendulum-clock, and a micrometer 5 ‘
and appeartome to have been done withjudgment and

. ; accuracy
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fric matter with that of lightning completcly demon~ -
ftrated. ‘ _

I was pleafed to hear of the fuccefs of my expesi- -
ments in, France, and that they there begin'to Z{:‘l
‘points upon their buildings.  We had before placed, -
them upon our academy and ftate-houfe fpires.

XCVI. A Letter of Mr. W. Watfon, F. R. . |
10 the Royal Society, concerning the eleflri-
cal Experiments in England upon Thunder-

Clouds. o
' T'o the Royal Socicty.
_ Gentlemen, : '
Read Dec. 21, FTER the communications, whi,chg
ise. we have received from feveral of-

our corréfpondents in difterent parts of the continent,”

“acquainting us with the fuccefs of their experiments
Jaft fummer, in endcavouring to extract the eletricity

from the atmofphere during a thunder-ftorm, in con-

fequence of Mr. Franklin’s hypothefis, it may be

thought extraordinary, that no accounts have been

yet laid before you, of our fuccefs here from the fame:

experiments.  That no want of attention, therefore, -

may be attributed to'thofe here, who have been hi-

therto converfant in thefc inquirics, I thought pro-

per to apprife you, that, though feveral members of

the Royal Society, as well as myfelf; did, upon the

firft advices from France, prepare and fet up. the ne-

ceflary apparatus for this purpofc, we were defeated
in our expectations, from the uncommon coolnefs and

' o dampnefs
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dampnefs of the air here, during the whole fummer,
We had only at London one thunder-ftorm ; wviz.
on July 20 and then the thunder was accompanied *
with fain; fo that, by wetting the apparatus, the '
cledtricity was diflipated too foon to be perceived |
‘upon touching thofe parts of the apparatus, which
ferved to conduct it. ‘This, I fay, in general pre-
vented our verifying Mr. Franklin's hypothefis: but
our worthy brother Mr. Canton was morc fortunate.
I take the liberty, therefore, of laying before you an
extralt of a_ letter, which 1 received from that gen-
tleman, dated from Spital-fquare, July 21, 1752,

¢ 1 had yefterday, about five in the aftcrnoon, an
« opportunity of trying Mr. Franklin’s experiment
“ of extraCting the cle@trical fire from the clouds;
¢ and fucceeded, by means of a tin tube, between
« three and four feet in length, fixed to the top of
« a glafs one, of about eighteen inches.  To the up-

« per end of the tin tube, which was not fo high '~

~ « 252 flack of chimnics on the fame houfe, I faftened |
« three ncedles with fome wire; and to the. lower |
« end was folder'd a tin cover to keep the rain from -
« the glafs tube, which was fet upright in a block
« of wood. 1 attended this apparatus as foon after -
« the thunder began as poffible, but did not find it -
« in the leaft electrified, till between the third and
« fourth clap; when applying my knuckle to the -
“ edge of the cover, 1 felt and heard an electrical
“ fpark ; and ap| roaching ‘it a fecond timne, I re-
¢ ceived the fparE at the diftance of about. half an
“ inch, and faw it diftinctly, This 1 repeated four
« or five times in the fpace of a minute; but the
) ' « fparks

-

-
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« fparks grew weaker and weaker ; and in lefs than -
< two minutes the tin tube did not appear to be -
« cle@rifed at all. ‘The rain continued during the
«¢ thunder, but was confiderably abated at the time

¢ of making the experiment.” "Thus far Mr. Canton. |

Mr. Wilfon likewife of the Socicty, to whom we
are much obliged for the trouble he has taken in
thefe purfuits, had an’ opportunity of verifying Mr, .
Franklin's hypotheiis. He informed me, by a lettes
from near Chelmsford in Effex, dated Aug..12,.
1752, that, on that day about noon, he perceive
feveral eleCrical fnaps, during, or rather at the en
of, a thunder-ftorm, from no other apparatus than
an iron curtain-rod, one end of which he putintothe
neck of a glafs phial, and held this phial in his hand.
To the other end of the iron he faften’d three needles
with fome filk. This phial, fupporting the rod, he
held in one hand, and drew fnaps from the rod with
a finger of his other. This experiment was not made
upon any eminence, but in ‘the garden of a gentle-
man, at whofe houfe he then was. *3

Dr. Bevis obferved, at Mr. Cave's at St. John's
gate, ncarly the fame phanomena’as Mr. Canton,
of which an account has been already laid before
the public. ‘ ' :

Trifling as the effe@ls here mention’d are, when
compared with thofe, which we haye received from
Paris and Berlin, they are the only oncs, that the laft
fummer liere has produced ; and as they werc made
by perfons worthy of credit, they tend to eftablith
the authenticity cf thofe tranfiitted from our cot-
refpondents. a .

. : 4 C I flatter
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I flatter myfelf, that ghisr fhort account of thefe
matters will not' be difagrecable to you; and am,

with the moft profound refpedt,

~ Gentlemen,

" Your moft obedient humble fervant,

Lincoh\'s-lnn-Fie!ds o ' .
Dec. 20, 1732, ’ “ W. Watfon.

XCVI.  Extratt of a Letter from Mr.
Brown, Apothecary, at Salishury, 2o Mr.
Wm, Watfon, F.R.S. concerning the Suce

cefs of Inoculation there, :

Read Dec. 21, :7;2.1 AM much obliged to you for the

nd here printed with . . g
aditond W obfervations, which you were fo

kind as to fend mey concerning |

the method of inoculating for the fmall-pox, and the |
fubfequent treatment of that diftemper. This I thould
not have deferred till nofv, but that I was defirous |

of fending you fome account of our fuccefs therein.

Since the receipt of your letter, inoculating has
“been ve?' much praQifed here, and with great fuc- |

cefs; o
oculated, in this city and neighbour

‘on one the experiment was tried a fecond time.

which the account I now fend may be
looked upon as pretty authentic. From the 13 of
A,,u%uﬁ, to the beginning of February, have been in-

{nood, four hun- .
dred and twenty-two perfons.. On five or fix of’
thefe, to my knoWleﬁe, it had no effect; though -
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Of this whole number four have died; one of -
-which was a patient of mine, who, I am inclinedto - -
think, did not do juftice to this method : but that
is fubmitted to better judgment; for the day, on -
which the operation was performed, the patient's
“blood had been heated viclently by exercife, and fud- -
denly chill'd again, by putting on clean linen, juft
before the operation was performed ; which, I ap-
prehend, is receiving the infeion in an inflamed
flate of blood : but with this I was not the - leaft ac-
quainted, till about fix hours before the patient’s

- death,

4C2 AN
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 XXXIL An Account of a Treatife, prefented
10 the Royal Socicty, intituled, ¢ Letters

« concerning Ele&ricity 3 in which the

~ « lateft Difcoverics upon this Subje&, and
“ the Confequences’ which may be des

« duced ‘from them, are examined 3 by

« the Abbé Noller, Member of the Royal

« Academy of Sciences of Paris, Tellow

~« of the Royal Socicty, of the Inftitute of

« Bologna, & extrafled and tranflated
from the French, 4y Mr. William Watfon

FRS . " . , o
‘Read May 17,/ I “IIE work before us contains 26* '
1253 .J  pages in-¥2mo, exclufive of th‘f:
preface, and tour copper plates, reprefenting feven-
~ teen figures. N LT -
This-treatifc is the production of a great mafter .
upon the fubje@t of ¢lectricity + he has already pub-
lithed two volumes exprefsly theceupon, befides feve-
ral memoirs among the works of the Royal Academy
of Sciences at Paris.  For feveral years -he has done
me the honour of being my. correfpondent, and I
have communicated feveral valuable papers from him
to the Royal Society. : -
The difcoveries made in the fummer of the ycar
1752 will make it memorable in-the hiftory of clec- -
tricity. Thefe have opencd a new ficld to philofa-
' } - Ccec phers,
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~ phers, and have given them room to hope, that what -
‘they have learncd before in their mufeums, they may
apply, with morc propriety than they hitherto could
have done, in illuftrating the nature and cffe@s of
thunder; a phenomenon hitherto almoft inacceflible

to their inquiries. ®

But to make the moft certain advantage of thefc
new difcoverics, we fhould confine ourfelves to facts; -
~and if we do draw confequences from them, hey -

fhould be jmmediate and neceffary ones ; for, when-| .
s ever our difcoveries feem to promife to be ufeful and
important, we arc apt to hope and expect great fuc-|
‘cefs from them : we muft therefore be careful to re-

ftrain our-imagination, or we fhall fall into error.
- Thefe confiderations have induced our author to
examine with care, what may truly be concluded |
frem the experiments propofed by Mr. Franklin of |
Philadelphia, and fince carried into execution in:
France, and clfewhere,, in relation, to the electricity |
of the ¢louds during a ftorm; by weighing every cir- J
cumftance, and comparing the greatnefs of the ‘efs
fects, which have been had in view, with the more |
than apparent infufficiency of the mcans, which have
“been employed to produce them.  He thinks, he fees |
clearly, that the confidering the clectrifation of pointed = .
bodics as a proof of leflening the matter of thunder, -
is abuling a real difcovery to flatter ourfelves. with a
vaim hope ; and it is chiefly to diffipate this error, if -
it _yct fubfifts, that det¢rmined our author to print, -
in the work before us, fome reflexions, which he had ' .~
made at firft only for himfelf, and a few perfons, to
whom he was defirous of communicating his opinion.
' - M.




o fee3d oL
- " M. Tranklin's treatife upon electricity contains-a.
great many very curious experiments; but the de- -
ductions from them being difterent from thofc, which
the Abbé Nollet has iven upon the fame fubjects, it
might be imagined, if he were filent upon this head, *
 that he had given up his former opinions. "The ho-"
nour, which the Royal Academy of Sciences has dorie
them, in publithing them in their Mcmoirs, and the
kind reception, which the public has given them, has
obliged him to re-exarnine-thefc opinions, and torun:
.* dertake their defence’; more efpecially as he fecs, that
he has powerful reafons to fupport them. — This has
alfo been a' motive for the prefent publication, which '
our author is defirous fhould be confidered, lcfs as 2
criticifm upon Mr, Franklin's doctrine, than as a de+
fence of his own. e -

In fome parts of thefe lctters, our author mentions -
" an electricity, which is very often, and perhaps als
ways, in our atmofphere, when there is no appear= -
ance of thunder, He fpeaks of this, asif heonly -
fufpected it, and, in a manner,. as if it wanted con-
firmation. He was then -unacquainted with fome
 decifive experiments made upon this fubject by Dr.
le Monnier ¥, at St. Germain-en-laye, and which have
~ been juft "publithed, He now confiders, asa thing
certain, that electricity is a very common metcor,
which may manifeft itfelf, when the weather is moft
- SR T ferene;

b

* Ina memoir read to the Royal Acad‘emy of Sciences at Paris,
Nov.is, 1752, o L
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ferene; and that thunder is, firictly fpeaking,'onlyv :
one of its modifications, which renders it. more fenfi-

‘bletous, .
- The AbbE Noilet's tregdfe contains nine letters ;
fix of which are addreffed to Mr+Franklin, one to-

- Mademoifelle Ardinghclli, -who, when only fixtecn

years old, tranfluted Dr. Hales’s treatife of Hema-
ftatics into Italian, and added thercto fome very in- -
genious remarks ; one to Mr. Jallabert of Geneva,
~and onc to Mr. Boze of Wittemberg : To thefe are
~added fome experiments in cleCtricity, made in fupl*
port of opinions, laid down in this work, in the pre-
fence of Meflicurs Bouguer, de Montigny, de Courtis

- vron, d'Alembert, and le Roi, who were appointcd

by the Royal Academy of Sciences for that par fe.i" _

In the firft letter our author gives his corre pond-

- ent Mademoifelle Ardinghelli an account of the dif-

coverics in elecricity in the year 1752 ; among whici) -
hc takes particular notice of the experiment made on

May 10, at Marly-la-ville, .in confequence of Mg,

I'ranklin’s hypothefis; wherein pointed non-eledtrics,

fupported by clectrics per /¢, gave manifeft figns of
cleclricity during a thunder-ftorm, This experiment,
in the letters to Mr. Collinfon, Mr.. Franklin ha

. propofed, but, ‘as far as may be judged, had not then

carried into exceution.  The experiment of Marly, -

la-ville was foon aftcr verified by Dr. le Monnier at
. -St. Germain-en-laye, who found further, firft, that
the like effe@ts were produced, whether the iron rods
were pointed, or not; and that it was Jindifterent,
whether their ‘pofition was horizontal, ‘or not. - Se-
condly, that thunder eletrifed notonly iron, but alfo

S i - wood,
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wood; living bodies, and other ele@rifable fubftances. |
"Thirdly, that it was not abfolutely neceflary to place | -
thefe bodies at the tops of buildings; and that it was
fuflicient for them to be placed dbout four feet from -
the ground ip an open fituation, and at fome di- |
ftance from Targe buildings. Fourthly, that bodies -
clecrifed in this manner produced the like phano-
mena with thofe ele@trifed by glafs after. the ufual
manner. . It was afterwards difcovered, that electrifa-
ble bodies, thus difpofed in open air, were fometimes
ele@rifed under thick clouds, but without thunder,
lightning, or even without rain or hail,

The Abbé Nollet recommends, that thefe experi- |
ments fhould be made with circumf{petion, as he|
has been informed by letters from Florence and Bo-|
logna, that thofe, who have made them there, have °
had. their curiofity more than’ fatisfied by the violent
thocks, which they have fuftained, in drawing oft| -
the fparks from an iron bar electrifed by thunder.
One of thefe in particular fays, that once, as he'was
endeavouring to faften a fmall chain, with a copper;
ball at-one of its extremities, to a great chain, which
communicated with the bar at the top of the build-!
ing, in order to draw off the clectrical fparks byr
means of the ofcillations of this ball, there came a
flafh of lightning, which he did not fee, but which -
affected. the chain with -a noife like wild-fire. At
that inftant, the electricity communicated itfelf to the
chain of the copper-ball, and gave the obferver fo
violent a commotion, that the ball fell out of his
hands, and he was ftruck backwards four or five
paces.. He never had been fo much fhocked by the
cxperiment of Leydeﬁ‘. ' ‘ :

' : '1"101‘.1;‘ :




- From the experiment at Marly-1a-ville, and thofe
which have been made fince, have been drawn two
confequences ; one, that the matter of thunder; and -~
~ that of electricity, arc one and the fame: the other, -
‘that, by the means of poifited iron rods, one might,
~ without its doing any harm, draw oft all the fulmﬁs '
_ hating matter from a ftormy cloud.  But our author
~ has _thewn, that bodies being pointed are not abfo.
lutely neceflary; and is défirous, we fhould not top
hatily believe, that ‘mifchiefs arifing from thunder
may be averted by the apparatus propofed. He -~
thinks the means vaftly too fmall for the grcamc(f;
- of.the caufe, LT SRR
~ Our author’s firft lctter to Mr. Franklin is an in-
troduction td the five fubfequent ones, R
The fecond letter treats of the nature of the elee:
tric matter. In this its analogy with fire is confi-
dered and proved ; and our author takes notice, 'tha‘i :
M, Fran'kﬁn, he imagines, who has certainly made -
- fome_important difcoverics into the propertics of

T

electricity, cannot but be diffatisfied with the editors

of his work, for publithing, ¢ that he exhibited to
“ our confideration an invifible fubtil matter, diffe-
¢ minated throughout all nature, &¢, which had hi-
““ therto cfcaped our obfervations.” - The latter part -
of which affertion is not firictly true; as the confider-
ing the matter of fire,"and that of electricity, to be
- onc and the fame, is a . fundamental principle of
what both the Abbé Nollet and myfelf formerly pub- -
lithed upon this fubject, ’ L
~ The third letter to Mr, Franklin contains feveral
proofs, that glafs is no;t impermeable to the electric
A _ : matter,
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matter. - Some of the experiments of our author up-
on this fubject I heretofore did myfelf the honour to”
lay before you; and they are in my opinion fully con:
clufive. ,
~ The fouith letter to Mr. Franklin relates to (‘evei;q
veral phanomena of the experiment of Leyden. hy
_this letter it is cxanined, whether the effects of this
~ experiment proceed from the glafs phial, or from the.
non-clectrics contaired therein; and experiments are .
- produced to prove, that the power of giving a ,(hoclil :
in an- clectrifed phial of water, proceeds. from the
water in the phial, and not from the phial itfelf, art
Mr. Franklin imagines. In this letter likewife is an .
~ examination of Mr. Franklin's opinion; that, in the -
charged phial, as much fire as is received by one of
its furfaces is loft by the other. PR e
"The fifth letter to Mr. Franklin is in'relation to the
power of pointed non-ele@ric bodies drawing off and
throwing off ele@rical fire, ata much greater diftance
‘than obtufe bodies do of the famg kind,” Ourauthor
~ thinks, that Mr. Franklin has attributed more power -
to pointed bodies, than, upon experiment he finds to
be true. S 3
~The fixth letter to Mr. Franklin is upon the ana-
logy of thunder with ele@ricity, ‘This is a fact at pre-
fent fo well eftablilhed, as to admit of no doubt.
But our author cannot agree with Mr. Franklin in his:
opinion, ¢ that thunder is at prefent in the power of
“_men, and that we are able to diffipate it at our
¢« pleafure: that an iron rod (fuch a one as Mr.. -
« Franklin has dire@ed, and fuch a one as has-been
v made ufe of) is fufficient to difcharge of all jts fire
’ : . BN 14 a



- < a ftormy cloud againft which it is dire@ed.” For
~ his part, he confefles, that he cannot believe it ; firft
- becaufe he fees too great a difproportion between the
eitect and the caufe: fecondly, becaufe the principle,
which is given us to fupport this opinion, is not fuf.
~fciently eftablithed. * He can hardly think, t'hat}tth
_ fulminating matter, contained in a cloud, capable of
covering a great city, can be drawn off in a few mi
~nutes by a pointed bar, as thick as your finger. li
- even anumber of thefe placed upon the tops of emi+
nencies were only neceflary to prevent the effects of ‘
thundcr, would not the vanes and crofics at the tops
of vur fteeples have been futlicient to procure us this
advanfaze? Thefe buildings however, in all times,
‘have not been exempted from the mifchicfs of thun.
der.  He defpairs of our weak efforts ever being able
to difarm the heavens. ‘ o ‘,
~ Oar author here gives us the reprefentation and-
Jdefeription of his apparatus for ele@rifing during the,
thunder : it differs in nothing eflential from thofc,
which we ufed laft year, AT I
In this letter are likewife confiderd the validity of =~
Mr. Franklin’s hypothefis of ele@ric and non-ele@ric
clouds; the -former arifing from the fea, the latter

~— : .

] .

from the land ; their operation, upon their approach- -

ing one near the other; the difference, according to' .
Mr. Franklin, between ele@rical and common re;
and feveral other parts of Mr. Franklin’s do@rine, '
- The cighth letter is addrefled to our worthy brother
Profcflor Jallabert of Geneva; and, among other -
curious particulars, inferts part of a letter, which our:
author Ead received ﬁ'om Mr. Jallabert, giving an
' 3 N : account -
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~ account of an experiment, which Mr. Jallabert had
fome time fince made at the water-works at Geneva. .
~An account of this -experiment was communicated -
by myfelf to the Society ; and it has near relation to
the experiment, which we made here in ee@rifing;
the river Thames fix years ago. Mr. {allabert con=| .
fults the Abb& Nollet in relation to the folution of
the phenomena of this experiment ; and the Abbé
does e the honour now to give the fame folution -
thereto, which I firft gave to a fimilar experiment of
Dr. le Monnier's, and laid before the Society in
“January * 1746, and fince applied upon other occa-
cafions in illuftrating the eleCrical circuit, - - |
‘The ninth letter is addrefled to Mr. Bofe, profef-
for of mathematics and_ philofophy at ‘Wittemberg ;
and is in anfwer to one of Mr. {gofe,- in_ which this -
gentleman exprefies himfelf furprifed, that fo many
ages have pafled, without it having been difcovered,
that thunder ele@rifes bodics ; fince it depends upon
an experiment fo fimple, and which it is hardly pof+
fible to fail in, when you defire to repeat it under
proper circumftances, - . -

: U‘pon this our author obferves, that people in ge-
neral only fec the facts, and are ignorant of, ‘or do.
not confidér, the means, by which philofophers arrive
at them; nor perceive the circumftances, without
which thefe phenomena could never have been made
known to us; and that Mr. Bofe will ceafe to be furs
prifed, as he is fo well verfed in thefe phenomena,
when he reflects upon what our author offers.

, e e Te
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- Té make the experiment in queftion, 'it‘is' necel-

fary that bodics fhould be fupported by glafs, 6k,

or refin, without touching any thing clfc commuy.

nicating with what we now call ndn-cleCrics ; with-

- ou: which, the figns of ele@ricity, which are fought -

|
i
.l

for; cannot manifett themfelves,

To this experimznt, therefore; - a previous know-

lege is required, of infulating bodies to be electrifed;
~but where is the mzn who was acquainted with this
- fact thirty years ago? Before that period, .it was not
even guefled at by any one. T
Since Mr. Gray difcovered, that bodies muft be inL
fulated, to commaunicate to them a perceptible eletrit

unde¢r a ftormy ‘cloud? This thought could not hav

virtde, to what purpofe could we fet up iron barg
l?’

happened, but to thofe who had taken notice of th
analogy between lightning and eleCricity, and upor
~whom this idea had made a ftrong impreflion. An

no on¢ could think ferioufly upon this analogy, buI

fince the difcovery of the experiment of Leyden, that
i, fince the year 1748, - Before that time the cleérifad
tion of bodies by thunder could not have been pers
ceived, bus by an accident very difficolt to meet, on
~account of the conditions requiiite. L
Neverthelefs it may be urged, that bodies, being

really electrifed, have thewn themfelves in all ages*,

o, s
Cen :
\Y
=

3.1 formerly tock notice, that the ele@rical attraftion had been
odferved fo early, as to be mentione: by ‘Theophratius {fee Fbi’.
Tranf. Vel XLIV. p. 32 foits luminous appearance, the uzh.

orly coniidered as a meteor,! is mentioned by Piutarch, in the hre’

cof Lyfander. Pliny, in the fecond book of his natural biftory, ckap.:
. ) = . 3.;‘:
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- as hiftorians both ancicnt and modern have made fors
‘mal mention thercof. But to this it may be replied,
that it was not cnough to know the fact, unlefs people -
were enough acquainted with it to take it for what it
_ really was ;. that is, the ele@ric virtue: for without that,
obfervations of this kind could have very lit;le-w'cighi
37, calls thefe appearances fa's; and tells us, not only that the* :
fettled upon the mafts, and other parts of hips, but alfo upon mens
heads: ¢ Exfiftunt (fays that hiftorian) fellz et in mari teerifque. -
¢ Vidi noQurnis militum vigiliis inharere pilis pro vallo'fulgore
¢ effigie ea: et antennis navigantium, aliifque pavium - partibus,
¢ ceu vocali quodam fono infiftunt, ut volucres fedem ex fede mj— ,
¢ gantes: . o+ o geminz autem falutares, et profperi curfus
prenunciz ; quarum adventu, fugari diram illam ac minacen),
¢ appellatamque Helenam, ferunt, ~Etob id Polluci et Caftori id
¢ pumen aflignant, eofque in mari deos invocanr. Hominum qu_cif ‘
¢ que capiti vefpertinishoris, magno prafagio circumnfulgent.!”
But (adds he) all thefe things are * incerta ratione, et in naturg -
¢« majeftate abdita.’ L AN
Sencca, in his Natural Queftions, chap. 1. takes notice of the
“fame pheromenon. ¢ Gylippo (fays he) Syracufas petenti vifae
¢ ftella fuper ipfam lancem conftitiffe. In &omanorum caftris vifa
¢ funt ardere pila, ignibus fcilicet in illa delapfis.” - e
Cafar de Belis Africano, <ap. 6. edit. Amflel, 1686. - We here,
find them attending a very violent florm. € Per id tempus fere
¢ Cafaris exercitui Tes accidit incredibilis auditu ; nempe Virgili-
¢ arum figno confe@o, circiter vigilia fecunda nodis, nimbus cum
¢ faxea grandine fubito eft exortus ingéns. . . . Fadem noéle .
"¢ V legionis pilorum cacumina fua fponte arferuat.’ : 1
Livy, chap. 32. mentiops two fimilar falls: ¢ In Sicilia militi-
¢ bus aliquot fpicula, in Sardinia in’ muto circumeunti vigilias
¢ equiti, {cipionem, quem in manu tenucrat, arfiffe, et litora cre-+
. ¢ brisignibus fulfifle” . o ‘ e e
I'hefe appearances gre called by both French and Spaniards in-
habiting the coafts of the q‘xeditenanean, St. Helme of St. Telme's -~
, D da : . firesy
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- with any perfon engaged in the inquiry. - At prefent,
indeed, when we know, from the “experiment of
Macly-la-ville, that a ftormy cloud is a great electric
mafs, the action of which extends itfelf fenfibly even
to bodies, which are upon - the furface of the earth
we muft agree, by reflecting on them, that the lights, -
which have been feen upon the croffes placed on thy
tops of feveral ftecples, thofe, which the Romnap fol:
dicrs faid they had obferved at the end of their pikes,.
and thofe lambent flames, Which.a'ppear upon th
mafts of (hips, which mariners call St. Helmo’s fire,
are fo many electrical phanomena. But untl the tho!
ment that this experiment was made, which open’
our.cyes with regard to the poflibility and nature o
thefe marvellous effects, thefe appearances were rew
garded cither as popular illufions, or falfe prodigies,
+ or even as luminous vapours, which might be ranged
in the clafs of phofphori, Moreover, as thefe were
fecn but feldom, if ever we had been tempted to at-
~tribute them to the influence of ftormy clouds, we
might have been diffuaded therefrom, by confider-
ing the little agreement there is, between thcvrar‘it);‘;
) . - s L0

fires ; by the Htalians, the fires of St. Peter and St. Nicholas, and
are frequently takem notice of by the writers of voyages. . R
f fome late accounts from France are to be depended upon, we:
are informed, that at Plauzet it has been obferved for time imme-

morial ; and M. Binon, the curé of the place, bears bis teflimony,
of the truth, that; for twenty-feven years, which_he has refided
there in that eapacity, in great Rormsyaccompanigd'with black -
clouds, and frequent lightnings, the three pointed extremitics of-
the crofs of the fteeple of tha place vppear furrounded with a body
. of flame ; and that, when this Jhaenomenon Has been feen, the
florm was no longes to be drc‘ed » 3nd calm weathet returned foon

after.”
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of thefe effects, and the frequency of the ’oaufcs;
which might produce them. - : S

|
.

Lo

We fee, therefore, how impdrtant it is to defcribe

exactly the phenomena we obferve:: otherwife, how

ftruction from thofe, which we have been informed -

long may it be, before we can deduce any rcal’in{

of in a negligent and fuperficial manner 2 'We have
heard all our lives of St. Helmo's fire, of thofe whic?t-
the antients call Caftor and Pollux, and of the coma-~
zants of our mariners. - But, -from what we have.
had related to us, and from what we have read, who:

“could have been prevailed upon to range them with:

electrical phaznomena? We have heard them "‘3}1‘3"‘-"'

fented, as thin lambent fhining lights, a kind of phof-

phoreal vapour : but there is a paflage in the memoirs ,

of the Count de Forbin, quoted by our author,

“wherein mention is made of St. Helmo’s fire ; which:

if any one, well verfed in the phxno_mena[ of elec-

tricity, had carefully attended to and, confidered |
~ few years ago, he might have prognofticated fuccet;

t

> to Mr. Franklin, when he propofed his experiment:
upon thunder. ** In the night (fays the author of °
« thofe memoirs) on a fudden it became exceed-
“ ingly dark, and thunder'd and lightened moft dread--
¢ fully. As we were threatened with the  fhip’s:

“ being torn to pieces, I ordered the fails to be taken.
“-in: We faw, upon different parts of the fhip, above:
“ thirty St. Helmo's fires: Among the reft, tﬁc

“ one upon the top of the yane of the main-maft,,

« which was more “than a foot and half in_height..

s 1 ordered one of the failors to take it down: When.
¢ this man was on the
© ® noifk refembled. that of fised wet gunpowder: I

“ brdete‘d',{

re was-

the top, he heard this fice ; its.

!



“ ordered him to Jower the vane, and come down; -
“ but fcarce had he taken it from its place, but -
¢ the fire Jeft it, and-fixed itfelf upon thc top of
. ¢ the mainmatt, from which it was impoflible to
¢ remove it; and continued there a confiderable time,
“ until it went out by little and little, &¢.” J :
~_If all the authors, who have taken notice of St.-
Helmo’s fire, had fpoken of it as this juft quoted, -
philofophers might ‘have reproached themfelves for
its having been fo long before they had a juft idea
. thereof, and for their not having thewn the principle
upon which it depended.  But how few - hiftorians . .
are there, who could have related this fa& with cir~ -
cumftances fo proper to put-us in a right train, %s
thofe juft mentioned ? * AR o _ i
* And here 1 cannot but obferve; as T am cone
‘ vinced, that the matter of thunder and that of
“ of elericity are onc and the fame, how vaft ab ‘
‘“ idea muft the attending. to the beforc-mentione«ﬂ g
¢ paflage excite in the mind of perfons, accuﬂomeﬁ‘i :
 to the phanomcena of ele@ricity > How immenfe
““ a quantity of it muft they conceive to have been at -
““ that-time in the atmofphere furrounding the fhip, -
- ¢ and within the verge of its a@tion, ‘to furnifth moré 3
“ than thirty St. Helmo's fires ; the fame, in fa@,
“ which we fee at the ends of our conduors in
« cleCtrifing, one of which was more than a foot and
¢ half in height? At this time, and under thefe cir+ -
““ cumftances, the mafts, yards, and ‘every part of
“ the fhip, I confider as condudots of cle@ricity, "
“ between the, at this time cle@rifed, atmofphere,
‘ and the fea: and tho’, being of a vegetable nature,
“ and, if dry, cven of the worlft kind for this pur- -
T i . ) N "f « PO(C,
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“water in the well. This can
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pofe, they condudted ele&ricity much lefs perfectly
than metal under the like circam@ances would
have done, T doubt not, but that they were greatly
inftrumenta: in avatipg the danger, with ,wh_ic‘i; ,
the thip was threatened, =07 B
¢« Upon thefe confiderations, 1-do not feruple t
recommend, as Mr. Franklin has done, com’niuﬁx;«
c.tions of metal between the fpindles and-iron-
work at the tops of the mafts of fhips, and the feay
or, which will anfwer the fame Eu‘rpofe, the bilge

e liable to littk
objection, as the doing it is neither difliculty nog
expenfive 3 an iron wire, of the thickne(s of a goofe~
quill, ‘conducting electricity more readily than any
picce of timber, however large; and thefe mafts
do it fo much the worlt, as they are of a refinou

‘nature, o : : ‘

_** From attending to thefe phanomena, we cyery

-~
- -

“day fee more and more the perfect analogy (to
“comparc great things with fimall) “between the -

highly clectiifed glafs: jar, in-the .experiment. of
Lcyden, and a cloud replete with the .matter of *
thunder.  But more of this poflibly upon fome
future occafion. ORI

“ Though the numbcr and continuance of the St
Helmo's fires, in the paflage before-mentioned,
probably tended greatly to preferve the fhip from
the deftruction, with which 1t was then threatened,
yet the caufe may be too great, and come on téo
faft, to be leflened cnough by thefe mcans to avert

- the mifchicf. Thus in the account, publithed'in .

the * Philofephical Tranfaélions, from Captain John .
= , 1 h . “ \Vaddel,

T Vol XLVEL pomn. | .
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« Wadde, his thip was almoft beaten to picces by -
-« the thunder and lightning: although, as he exprefies
« himfelf, there were fundry large comazants over
¢ head, fome of which féttled on the fpindles on
““the topmaft-heads, and burnt like very laréc
~“ torches. When this account was written, thete
“ phaznomena were only confidered as the prefages
“ or attendants-of a ftorm, and no fort of inference
¢« propofed from them.” o !
Eut to return to our author: His work clofes wit*\
- a feries of experiments, intended to demonftrate thie
“validity of the conclufions exhibited therein. Thefe
merit the particular attention of thofe converfant in
- thefe matters; but I muft refer you here to the work
itfelf, and only obferve, that fome of the experi-
~ ments are made ¢ vacuo, and are of the fame kind
with thofe which I communicated to the' Royal
Society in February 1752 ; and which have been
fince publithed in the Philofiphical Tranfattions®.
Upon the whole, I think the treatife before us 4 -
-~ very valuable one, as it gives us the (till rif)er thoughts
of an able writer upon a ditficult, and, till very lately,
an almoft unknown, fubject; of one, who, befides ~
his inquiries into this part of philofophy, hasa great
* compafs in the knowlege of nature, and is therefore
well qualified to inveftigate her phanomena.

* Vol XLVIL p. 363, etfeq.
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great diftance, through the upper part of the atmoe
~ fphere, where the refiftance is leat? L

L1V, Extraéi of a Letter from Profeffor Bofi, |
of Wittemberg, fo the Right Honourable
George Earl of Macclesheld, Pr. R. S
_wwith Obfervations thereupon, by Mr. Wm,
Watfon, I% R. S. R

T o Wittemberg, Auguft 1, 1753. .
Read Dec. 6,F N the beginning of Auguft 1752, aftc
L5 I great and continued rains, many of our
rivers overflowed their banks, and covered the neigh-
bouring grounds,’ morc or lcfs according to their le-
vel, to a confiderable diftance: and the quantity of
“water was fo great, that in forhe places it was nq}t'
difcharged for more than a weck. More particularly
the river Unftrut in the territory of the landgrave of
‘Fhuringue required a very great time to empty itfelf,
not only as that river runs over a large tract of coun=
try, but alfo as between Artern and great’ Jena, where
this river joins the Sale, its bed in-feveral places is
~very much confined. SRR TR
"~ When the inundation was abated, it was obferved
from the littlecity Laucha quite up above Artern, not
only upon the ﬁe{ds and mcadows, but alfo upon the
bufhes and trees, that there was a green and very tough
vifcous flime, which by the help of a ftick could be -
drawn out to two or three ells in length. The fub=
feqnent heat of the fun dried this matter, and it ap-
peared like wool upon - the bufhes ;- but the fields, -
[N when

-t
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“when feen at a diftance, feemed as though they were
covered with fand. This matter had a finooth ap:
pearance outwards, but within waslikc fheep’s-fkin,
Downwards next the ground it had a fort of wool 3

and when the whole was wafhed with foap, it whiten-
‘¢d, and appearcd like a clean fleece of white wool,

Of this fubflance the country-people foon made wick
for their lamps, as feveral lined their cloaths with it
as they would with furs.

It was further obferved, that where this fubflance™

“was mowed off from the meadows, the grafs unde

it was quickly dried up; but, where it was not rer

‘moved, the grafs in the following December was 2
green and frefh as in the fpring. == Thus far Mr.
“Bofe, - e AR
Obfervations, :
"The vegetable fubftance, which, upon the fpeci
men fent over by the profeflor to our truly Nobl

and Learned Prefident, he ‘has_intituled ¢ a fort, -
« perhaps, of Alesonium molile,” isa fpecies of thajt ,
genus of plants, which the. more_modern botanifts

el byffus. And it is of that fpecics, or 2 very ﬂighj}t
varicty therefrom, which s called, by the juttly ,Ccly
lebrated Dillenius *, in his Hifloria Mufcorum, Ii)/fr
Jius tenerrima vividis wclutum referens. It is alfﬁ)
mentioned and figured by Micheli in his Nova
Dlantarum Genera, under the ttle of Biflus ters
rejiris wiridis berbacea et molliffima, Sfilamentis ra-
mofis of non ranzfis, This genus of plants, in the
‘order of nature, cemes between the mofles and

ﬁmg'[}',‘

s

* Jlijftor. Mufeor. p. 7.§

PRI
P
T
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§ Wglihii Nev, Plant. Genera, p.o2ib Tab, LXXXIX, Fig. 5
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Sungi. 'The fpecimen now fent, being white on one
fide, arifes from its either being wathed or bleached
‘by the fun ;. for when wet, according to Mr. Bofe, it
“was green: and this colour is mentioned both by -
Dillenius and Micheli in their feveral denominations.
- This vegetable is found in England, as well as in,
many parts of Europe, ‘in- moift meadows,- coverin
the ground like a carpet, and fometimes to a great
extent, - : LT ' R
~ We muft be careful, however, how we connc¢
the fubftance in queftion, and others of the fame
genus with the Blascs of the antient Greck writers, or
the 4yffus of the Latin.  What that fubftance was,
hag been matter of great controverfy. ‘Thus much is
certain, that garments made of it were the apparel of
" the rich.  And in the New Teftament, St, ukc,_ip
‘the parable of the rich man and Lazarus, fays of‘“lle
former, as a mark of his opulence, évedifvoxnelo 7op=
gugar % fioser 3 this is tranflated in our Englith ver-
- fion, * he was cloathed in. purple and fing Jinen?. -
~Jt is more probable, that the dyffus of the ancients -
was a very fine fort of cotton: but whoever has the -
curiofity of examirfing what has been faid upon 'thﬁs _
fubje®, may confult Pliny * and W ormius {*; but,
8 above all, Bodaus & Stapel §, in his commentary up-
on ‘Theophraftis; who has, upon this occalion, as
well as upon a great variety of others, given usan .
ample teftimony of his vaft erudition. S

& Plixii lib. xix. Gan R ﬂfhf.'p. 139
t §Pagars, efea - i
. B Ly.
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L n Accomzt [ tbe Uﬁ of Furze m

fencing the Ban Rivers: In a Lettenn
1o the Reverend Stephjn Halcs IQ D,
F. Rk S. from tbe Re erend ar.. Davxd* :
Wark. o

. f‘ w e :
Rcvcrend Slf, I B

Real«%a'n{s I Hap océafion to mform you’before,f;

that on Qbfervmo a little fand placed -

“in the midfk of a river, where the .

ﬁreanﬁ was pretty rapid, I inquired into the caufe,

_and_found a furze bufh lodged there, which had de— .

tained the fand, in fpite of the carrent.” It was eafi ily
concluded from hence, that furze mlght be profitably
ufed in fencing the banks of rivers, at a very chcap
ratc, and thereby preventing many acres of rich foil
from being “changed into barren gravel, chcral
years after, I prevailed ‘on fome-gentlemen of my

acquaintance to try the' experiment y which: wis o
' VOL Lll , ‘B o cheaply
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LIL An Account of-a Treatife in French,
: prg[enml to the Royal Sucicty, “ptituled,
e fettres fur VElc@ricitl, by the Abbé
1 NOllCt, 1”&')1&”7~ of [{)g 'R?ya[ .4[(1(7’6’7/{_11}

«« of Sciences, &e. &c.” By William Wat-
fon, M.D. R.S. 8. SRR R

: - Gentlemen, I o
Read Dec. 17, BOUT cight ycars fince, the learned |

’ 276" and ingenious author of the work :
before us publifhed a treatife, of which the prefent
worlt may be confidered as a continuation.- That
confifted of nine lctters upon the fubject of clectri-:
- city, which were addrefied to perfons, who had di-|
ftinguithed themfelves by their endeavours to illuftrate,
this part of ‘natural philofophy. = In like manper, the,
prefent performance confifts of cight letters; and is
addrefled, as the former, to his friends and corrcfpon-, -
dents. - T ' -

As an account of the former treatifc was commu-,
nicated by myfelf to the Royal-Society, and printed,
by dire&ion of the council, in the Philofophical Tranf-
aions ¥, the author requefls, at the ¢nd of the fix-
tcenth letter, which is addrefled to me, that I would’
give myfelf the additional trouble to lay belore you
an account of the prefent work.  This requeft I moft
readily comply with, not only in obedience to the
order of the Socicty, but likewife as a teflimony of

- o

e ,
© 1 Vide Vol, XLVIL p. 201, -

e

the



the efteem and regard, which T have long enfertained,
and fhall continuc to do, for the excellent author of it.
The principal defign of thc‘work‘beforc us, 15 to
fupport, and further conﬁrm,';;thc-hypothcﬁskf the
“zuthor, and of feveral other peifons, who have con-
fidered thefe matters, that the efells of eleétricity de-
- pend upom the Sfimultanesils affiuence -and ffluence of
thé-elclric matter. “This treatife, like the former,
is printed in 12mo. and contains 284 pages, exclufive
“of the preface, and four tables, cxhibiting fourteen
figures. : . :
« " In defending his opinions, in relation to the effe@ts
of elericity, the AbbéNollet has given a varicty of
new experiments, which cannot but be agrecable (oj
thofe, who arc converfant in thefe matters. - He has
alfo occafionally mentioned thofe of other perfons,
- which are come to his knowledge, and which he ap- |
prehends not to be fufficiently known. He has trace
the origin of feveral happy inventions, and has exhibited
to us the real authors of them. He has given, as he
imagines, additional value to feveral experiments,
“which appear to him to have been too much negleted;
" and brought others, which have becn over-rated, to
their propes ftandard. ‘ :
As this work s of a controverfial kind, the authot
has had patticular attention to fuch points, as have
been the occafion of conteft; to weigh the reafons of
his opponents, and to add new explanations to fuch
of his opinions, as fcemed to want themn; more par-
ticularly, to fuch as have appeared to him to have been
mifunderftood. . e o
~ The firft of thefe letters is addrefied to M. Necker,
profeﬁbr of experimental philofophy at Geneva,  In
~Vou. LIL o Xx this
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this letter, our author endeavours to cflablifh his
* opinion, publifhed long fince, in regard to the exift-
ence of the fimultancous affluence and cflluence, and .
confequently the double current, of the electiic matter, '
in oppctite direClions. - And hetein our author, by a .
feries of experiments, obviates fome doubts, which.
had occurred to Mr. Necker, in *clmion to the validity
~ of this hypothefis, T o
© The fecond letter is addreffed, as the former was,
to M. Necker of Geneva. ~In this letter, the hypo-' -
thefis of M. Jallabert of Geneva, a very worthy mem-
ber of this Society, in relation to the eletrical pha-)
nonjena, is examined ; and fuch part of it, as does not.
coingide with the idcas of our author, he endeavours
fo confute by an ingenious feries of deductions, |
The third, fourth, and fifth Letters are addrefled
to M. Du Tour, of Riom in Auvergne, who has
been a diligent enquirer into the nature and proper-
ties of eleClricity. In the firft of thefe, is a careful
examination of the validity of the doQrine of plus and
minus in bodics eletrificd,  So carly as in February
1745, T communicated to the Royal Society an ex-
periment, and fome deducions therefrom, which laid
the foundation of this do@rine. This experiment,
and the dedutions in confequence of it, were after-
wards printed in the Philofophical Tranfactions *.
Thefe I explained more at large, both by experiments i -
and obférvations, in another paper, read to the Society ‘
in February 1745-6 - and werc the cxperiments, | |
which fo carly caufed me to conceive, that there was
. L

* Vide Vol. XLIV. p. 739. . -
4 Sce Phil. T'ranf, Vol. X?,V. p. 93101, p h'.
: , ' : .- fomething -

5
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fomething in the phanomena of clericity, not to be
refolved, but upon Ratical ‘principles; and enabled

“me fuft to afiest, that the }hxhomcm in" bodies
cle@rifed,  however fimilar they might appear; did

really arife from their eleétricity being either greater or

~ofi than rheir natural quantity,  This do&rine has,
fince that time, been the caufe of a vaft variety of
experiments, both here and abroad, by which great
light has been thrown upon this patt of natural phis -
lotophy. How far our author has been able to over-
turn this doGtrine, muft be left to other judges to de-
termine, R Lo
In the fourth [ctter, the do&rine of refinous and
vitreons eledricity is  examined. In this letter, a?
well as in the fifth, a great number both of experi:
ments “and deductions are produced, not only tq
weaken the do@rinc of plus and minus, but to eftas -
blith -the principle of fmultaneous afffuence and effuence
of ele@ric matter ; as, if this principle is allowed, th'(%

“doctrine of refinous and vitreous ele@ricity may be res

ducced to itz as our author is of opinion, that there is -

only one and the fame kind of eletricity, whether it -

is natural or artificial; and that, however appearanceg

may make it fcem to vary, the ele@ricity is-one and
the fame. S . -
~The fixth letter is an anfwer to one of Father Becw
caria, profeflor of experimental philofophy in the unis
verlity of ‘Turin, publithed in Italian, in the year
1783, and addreficd to the - Abbé Nollet. ‘this
letter. of Pere Beccaria was tranflatéd into French,
~and publithed at Paris in 1744, b}r M. Delor, with
many additions and annotations. It contains a very
-great number of curious experiments and obfervations,
' 4 Xx2 .o both
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both upon artificial and natural |cleClricity ;' many of -
which are brought to prove the validity of the do&rine -
of our worthy meniber Dr. Franklin, in oppofition
to that of the Abbé Nollet.  More particularly, he -
cndcavours to confutc the-abbé's opinion, in relation
to the aflluence of -the ele@ric matter, which the
abb¢ has, by experiments and obfcrvations, ingenioufly
endeavoured to confirm. - Pere Becearia’s obfervations
vpon natural eleCtricity, and upon meteors, on which .
he has made a prodigious number of cxpcrimcms,}:
many. of them of a delicate nature, do him a great:
deal of honour. - T

The feventh letter, the ingenious author does me
the honour to addrefs to me.  In this-letter, he, with!
juftice, laments the calamitics of \war; more particu-,
larly, as it, in a great degree, prevents that corref- |+
pondence_between men of letters, which contributes,
fo much to their mutual fatisfation, and upon which'
the improvement of fcience fo much depends. The,
~morc particular purport of this lettee, is to anfwer

- fome objetions, which Mr. David Colden, .of Noith:
America, publithed againft the former letters of our
 author. ~ Thefe relate more particularly to the im-’

- permeability of glafs to the clelric fluid, and to the-
cxplanation of the phanomena of the experiment of
Leyden. Befides thefe, he gives us his idea of non-
eleCrifed bodies ele@rifed plus, - as he docs not approve
of the idea gencrally reccived of the accumulation of
cleCricity. e mentions, that he has read Mr. Can-
ton’s memoir relating to eleélricity, awith bis cbferqations

. tipon florniy clonds.  1le finds many curious facts in that

work ; but thinks themy not futlicient to make the
deductions Mr. Canton has done, in favour of the
’ ~ dotline
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doAtrine of phus and minus. M. Du Toui of Rigm,.

has fent the Abbé Nollet-a ‘mcinoir, which he has
likewifc been fo kind as to fend me, containing a-re-
~.view of thefe experiments, from which he thinks it
very ealy to refolve all thefe phenomena, upon the
~dodirine of fimultancous affuence and cfuence of the
cledt.ic matter, . I

“The cizhth letter is addrefled to M. De Ronras,

afleffor to the prehidial of Nerae, and contains r’cmark{

upon electrical Kites; upon Father Ammerfin’s man<

ner of preparing and fing wood to infulate Bodics, in .

making cle@rical experiments’; and  likewife fome
obfcivations concerning the do@rine of fimultaneous
aflluence and «fHuence of the eletric matter. M. De,
Romas, in flying his ele@rical kite, was the firft who
ufed a cord compoted of hemp and wire. This comi-'
pounded cord conduded the eledtricity of the;‘cloudL
far more perfe@ly than a hempen cord would do, cven
though it was wetted 5 -and this cord being terminated-
by onec ot dry filk, cnabled the obferver, by a prope.:r

management of the apparatus, to make what experi-’

ments he thought proper, without danger to himfelf.
I'h. AbLé Nollet, however, defires' M. De Romas to
be very cautious in making thefe experiments, and

not too much to confide in his filk lines; as the vaft-.

nefs of the clecrical matter in thunder-florms may
overcome the property of the filk, and even make it
a conduclor of eletricity, and hazard the life of the
oblerver.  The quantity of eleClricity brought by M.
De Romas’s kite 1rom the clouds has been fo great,
that, on the 26th of Auguft 1756, ¢ the ftreams of
« fire were an inch thick, and ten feet long, which
« were .condulled by the cord of the kite to the

' ¢« non.

s
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"« non-ele@ric bodies near it, and the report of which -
« was equal to that of a piftol.” If a ftroke of this
kind had gone throngh the hody of M. De Romas,, -
probably the late unfortunate Proteflor Richmannhad”
no longer been the only martyr to cledlricity. '
Father Ammerfin’s method of prepuing wood, fo.
as to make it Terve the purpofe of glafs, wax, &e.

“in cle@rical experiments, was i)ubli(]ncd at Luccrne

‘in the year 1744, and our author has given us an;
extra@t of it at the end of his work. ‘This father
found, that the frying of wood, after its being well.
.dricd in an oven, or otherwife, in cither the oil of;
walnuts or that of linfecd, made it fit to rnfilate thofe!
- bodidf, which you chofe to clé@rife, by preventing

the diflipation of the '¢le@ricity: not only fo, but -

~ what makes it ftill more valuable to thofe, who are
-engaged in thele purfuits, you may excite “cleCtricity:
‘with it, as the Abbé Nollet fays he has done, to his,

- great convenience.  He fays turther, that the end of*

~a board mounted upon four pegs, a pair of wooden

thoes, fome trunchcons of beech; walnut, or lime,
&e. fried in oil, coft him but little; “and anfwered |
his purpofe better than cakes of wax, pitch, rofin, -
and all-the fupports of glafs-or filk,. which he had
cmployed before: and, in cafe of neceflity, a cylinder
of this prepared wood, -or 2 globe turned o t of ity
will excite an elericity fo ftrong, that you nced not be
at the trouble of exciting it with other bodics. Fathcr
Ammerfin ‘himfelf employs common woodcn mea-
fures, fuch as are ufually found in granaries, firft

boiled in oil, and aftcrwards mounted fo as to be--

turned by his wheel, - :
oo . 'The



(3433~ =
The Abb¢ Nollet, being defirous of fupporting
the validity of fome 'opini‘on'sdf his, in relation to the
nature and- propertics of .elcdricity, defired of the
Royal Academy, that ‘a committee fhould be -ap-
_pointed,  to examinc the truth of fome expcriments,
which: the abbé confidered as proofs of what he had
cftablithed. A corvmittee was accordingly appointed,
which confifted of Mefiieurs Deparcieux, FopgerOLnki,,
Bezout, Tillet, and Briflon, who all attefted to the
academy, that the refults of thefe experiments, at the
making of which they were prefent, were fuch as the
abbé had foretold, in a memoir, which had been read
to the academy; an atteftation of which is givénin,
this work, figned by M. De Fouchy, fecretary to the
academy, and is dited 1oth April 1760 S
‘Thefe experiments are fixty in number, fome of
which are fubdivided to more fubordinate oncs, and
arec moft of them excecdingly well chofen. Theiy
tend to prove the fimultaneous afluence and effluerice
of the cle@ric matter,’ a-do€trine long fince efpoufed,
and very well fupported by our .author; but vehe-
mently, and with much afperity, controverted by fome -
gentlémen at Paris. ~ For adetail of thefe experiments;
'I muft refer you to the work itfelf; and as they with-
-out doubt arc very fairly ftated, cvery perfon con-
verfant in theic enquiries will carefully confider them, ° -
. and, at the fame time, refle€t how far the hypothefis
is deducible from the phanomena. N

Jam, with the moft profound refpect,
' Gentlemen, _4 '
Your moft obedient
‘ “humble fervant,
May 24, 1761, T -W. Watfon..

¢
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