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Difcoveries of the Ruffians on the Coajl of Afia. 25\

And by the ~ranfu of Mercury ncgleiling his parallax, Kingftonxi
found to be5's' 33 *

I'his laft is the moil to be depended on for fettling the longitude of
Kingjion\ bccaufe in all obfervations of an cciipfc ot the moon, an error
ofa minute or two may be allowed, arifing from the indiftinotnefs of the
penumbra.

1. As you are defirous to hear fomething more particular conccrning Extra/i ora
the Ruffian expeditions to the North and North-liail of Afta™ | will here f,om
give you an account of all that has come to my knowledge relating to the
lame. Butas | ihould, on the one hand, be very glad that thcfe obferva-
tions might give any light concerning the paiTage now fought through o/ I+
Hudfon's Bay™ | ihould, on the other be very forry, if Mr Behring'~opi- Inp. Soc at
nion, who believed that the new land he had difcovered was joined to ¢ctai”jirgh,
California”™ ihould rather lead us to doubt of the fuccefs of that glorious da¥"
undertaking. 1 wiih, however, that a happy experiment may foon in- Wttiiein,
torm us Certainly ot the truth. In the mean time you will not be forry Chap-am ard

tobe acquainted with the reafons upon which Behring'% fufpicions'N"-
were founded, notwithftanding the objc<Hfcioiis you have been plcuied
make, and to communicate to me upon that head. Wales, oo+

Firil, This new land, which he fell in with at the diftance of 50 German a>uing tnt
miles from Kamfchatka towards the eail, was followed by him, and coall- I"Ni'coveric! of
ed for a great way, though | cannot fay how far : from whence alone it
will appear, that an abatement muft be made in the diftance of 30®, or
thereabouts, which you fuppofe to be between the laft known head-land N* 4S2. p.
of Califor?tia towards the weft, and the fartheft extremity of this new42‘'- Jan
difcovered land towards the eaft.

Secondly, Capt. Behring having had the opportunity of obferving an
eclipfe of the moon at Kamfchatka™ concluded from the fame, that that 10. 1746.
place lay much farther off to the eaft, than is expreiTed in any map ; and RutJ Feb. 5.
that, toreprefent it truly, itought to be transferred into the other he-*746-7-
mifphere, asit’s longitude is more than 180 degrees [E. from the lile of
Ferro'l. For this reafon Captain Bebring% new land will be confiderably
approached to the laft known j)art of California™ and will not indeed ap-
pear to be many degrees from it.

What we have therefore ftill to hope isonly, that in this unknown diftridl
there may be found fome ftreight, by which the pacificfea may freely
communicate with Hudfon's Bay ; but if it ihall appear that there is no
luch paiTage, it muft then be concluded, that whatever further progrefs
may happen to be made through Hudfon's Bay™ the opening at laft iiiuft
only be into the frozen fea™ from whence there could be no pafTing into
Uitpacific oceany but by the neighbourhood of Kamfchatka ; and this way
would without doubt be too long, and too dangerous, to be mafterM in
the courfe ofone fummer.

I very much doubt whether the Ruffians will ever publifli the particulars
of their difcoveries, either luch as have been made from Kamfchatka towards
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252 Cmcernir.g the Dijiances bet™xcen Afia mid America.

America™ or fuch as have been made upon the northern coafts of Afta,
An;i indeed it is but very much in gi:n=ral that I know the fuccefs of this
lalt txpedicion. What | 60 was communicated to me by order of the
Court, from the Coikge of Admiralty, tor me to n.ake ufc of it in the
Geography of Ruffta, which 1 was at that time charged with.

They pafied along in fmall veiTcls, coailing between Nova Tiembla and
the Continent, at divers times, in the middle of fummer, when thofe wa-
ters are open. The fril expedition was from the river Ohy ; and at the
approach of winter the veiTels fiielter'd themfclves by going up the
ntjika \ from whcnce the next fummer they returned to fea, in order to
advance iurther eaftward ¢ wliich they did to the mouth of the Lena”™ into
which they again retired tor the winter-feafon.

The third expedition was from this river, to the fartheil North-Eaft
cape <AAfia, But here they loft feveral of their boats, and a great part
of their crew, fo as to be difablcd from proccding, and from makinj™ tlie
whole tour, fo asto arrive at Kamfcbatka™

It was however thought, that a further attempt was then unneceiTary,
becaufe Captain Behring had already gone round that cape, failing north-
ward from Kamjcbalka.

The Ruffians have not attempted the paiTage round Nova Zemhla ; but
as they have paifed between that land and the coaft di Afia®» and as the
Dutch did formerly difcover the northern coafts of Nova Zembla™ wc
may now be well aflured, that that country is really an ifland.

N extremely obliged to you for the trouble you have taken, in

e "~Mlc- correfponding with Prof. Euler * upon the Ruffian dilcovcries eaftward
J)obbi in from Kamjcbalka™ and communicating to me the accounts he had of
land, totie Behrings% laft voyage, and of his difcovery of the lands N. E. of Japon ;
Ki-v ~/rcha which the Prof. could only have inaccurately, not having feen any journal
to fix the Lat. and Long, of the countries he then difcover*d ; but fince

Sft: Prof. Eulcr™ fway*d by the opinion of Captain Behrings feems ftill to be-
Priitce of lieve that the laft land he difcover*d isjoined to California™ which country is
Wjiies, ™ yYw known to be part of the continent of Ameiica™ and not an ifland tin

being continuous to California \ Y\ in opinion
/u-«rAfu N N depended upon, | would candid-

W America ly own, that there could be no pafiTage from the N. \V. of Hudfon*s Bay
p- to the weftern ocean of America™ without failing near 700~ of Long, the

471 iMar.  <jiilance of the N. E. cape of Afia from the N. W. of Hudfon's Bay™ in
Q" aimoft as far N. as the polar circle, before the paffage can be

TVi”k to the pacific o cea n which might therefore be very reafonably call’d

an impradlicabJe pafi'age, as it could not poflibly be made in one fum-

mcr, (if at all) and fince Prof. Kuler has been fo kind as to give me

Capt. Behrtni” reafons for iupporting his opinion, which are principally

from chedmall diftance he fuppofed it was from the the coaft he uifco-

e See the preceding anide.
vcred»
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Concerning the Dijiances between Afia arid America.

vcred, to the wcftern Ammcm coaft at California (which he imagined
was much nearer his N. E. cap”™ of Adta than it isin fa&&) j | muft there-
fore, in return to the ProfeiTor’'s gootlneis, in communicating to me ai!
he has known in that difcovery, beg leave to give you this further trou-
ble of communicating to the Frofeflor my reafon for ftill diflenting
from Behring% opinion, that the land he difcovered laft was part of
the continent of America”™ or continuous with Califoi'nia ; and if he find
the reafons for fupporting my opinion make it more probable, that
there ftill may be a large opening betwixt thcfe new-difcovcred countries
and California™ | am fenfibie it will give the ingenious and learned Pro-
fesor great pleafurc, to think wc may yet hope for a paiTage by Hudfon's
Bay to the wcftern American ocean, without being obftrufted with ice
after paiTing lludfon”s Streigbt.

The ProfeiTor imagines 1 might have been led aftray, by notconfider-
ing, that the N. E. cape of Afta is much more eafterly than has been
laid down in any former charts j which is now known accurately, by the
cciipfe of the moon obferved by Captain Behring at Katnfcbatka,

I have an abftradl of his Journal by me, upon his firft difcovery

in 1728, and 1729, when he obferved that eclipfe, and the calculation
of the long, from it; and ft-and by his long, he has fixed ; and allow
that his N. E. cape is in the other hemifphere ; reckoning eaftward,
eith'. T from Fero™ as the firft meridian, or from London \ which laft I
thall follow.

Behring fixes his N. E. cape 126® 7 'E. long, from Toholfki’, and
~oholfki is 86™ E. from Fero \ fo the cape is 212*~ 7' E. o\ Feroy or a-
bout 194® E. from London---—--- By Captain Middleton's obfcrvation of
Jupiter's Satellite at Churchill river in Hudfon's Bay, that river is %™
y i. trom London \ which, added to 1947, makes 289° ; confequently
the N. E. cape of Afia is 71*™ diftant from Churchill™® to complete 360"\
which, in the lat. of 652, computing 8 leagues to a degree of long, of
which 20 make a degree of lat. the diftance betwixt that cape and Uud-
fon's Bay would be 568 fuch leagues.

From the known long, of the N. capc of Japon in 40™ lat. which is
pretty exadly known, from the obfervations made by the Jefuits at
Peki?igy and is about 150° E. from London”™ and from the beft computed
long, of California in 40™ N. Ut. it lies in 130" long. W. from London”™
making together 2807, leaves 80° for the diftance of O//;ybr///\j from
Japon ; allowing 17 leagues to a degree of long, in 40™ N. lat. the di-
ftance would be about 1360 leagues : by the fame calculation California
mult be at leait 7 or 800 fuch leagues from the N. E. cape of Afia % fo
that, in fo great a fpace there may be very great countries or iOands *,
without fuppofing the new diicovercd country continuous to California™

. The *Japonfftt in their mnp* of the World printed in Jafaity have laid doA'n in thli

\cry trail two iilnnds as Ijrge as lrelay>d™ wiih titc names to tnem, as appeari in that map
bought by Dr Kimpfer in in 1686 i nvw in Sir Ham Shant't Mulcum. C. 7V/.

and
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o/ /iiGenera Species *M ufic, &c,

tone nihwr, and enharmonic akfis: afcending, for inilance, £, F,
and then divide in like manner defcending, t\ £, we fliall have the
kve\\ioxX\c major divided into three parts thus, bf, ~E,F\ where
the interval between tF and is Icfs than the enharmonic diefis be-
tween £ and and between £and F, is aseaiily proved.

Now, if wc fuppofe thefe fmall intervals equal, by increafing the leail:
divifion, and diminiihing the true enharmonic diefis® we ihall then have
a fourth divided into 13 equal parts-, and, confequently, the oftave di-
vided into 3 fuch equal parts; which gives us the celebrated temperature
of Huygens”™ the mort perfefkofall.

From this it appears, that the divifion of the o&ave into 31 parts,
was neceiTarily implied in the dodtrine ofthe Ancients. The firft of the
Moderns who mentioned fuch adivifion was Don Vincentinoy in his book
intitled 1J Antica Mufica ridotta alia moderna praUtca, printed at RonCy.
1 55 5 , An inilrument had been made according to his notion v
which was condemned by Zarlino and Salinas™ without fufficicnt realbn.
But Mr HuygenSy having more accurately examined the matter, found it
to be the beit temperature that could be contrived. Though neither this
great Mathematican, nor ZarlinOy Salinas™ nor even Don VincentinOy feem
to have had a diftincl notion all thefe 31 intervals, nor of their names,
nor of their neceiTity to the perfccblon of Mufic.

I muilobferve to you, that I received™ fome time ago, a manufcripc
from Florenccy where a Mufician of that city had rightly named thefe in-
tervals of the o£tave. 1 found their names, you know, many years ago.

in Uuygens™% temperature the tones are all equal: but, in a true and
accurate practice of finging, they are not fo. And | muftadd, that the
tone divided in every fpecies muil be the tone minor % for the divifion
of the tone major is harJfli and ineieganc. So that, in the divifion of the
fourth, it is to be obferved, that in every fpecie.s, the tone major muft
either be an undivided interval, or make part of one.

You may perhaps wonder how the foregoing dodrine can be found
in the writings of the Ancients, fince the diftinftion of tones into major
and minor is no where mentioned in their writings. But it is to be ob-
ferved, that tho* the terms do not occur, yet the thing icfelf was not
unknown to them. | own, they have not exprciTed themfelves fully *
yet, from the whole of their writings come to our hands, | think the
doétrine before laid down may be well fupported. But, as it would re-

guire fome time to put this in ajuil light, I muft defer it to another
opportunity.

Il. 1 think the inclofcd paper is the efFc6l of great ingenuity
much thought ¢ and as the fubje;t-matter of it may tend to give great
improvement and pleafure to many, not only in our ov/n country, but

every-where, | hope my prefenting it may not be thought improper, that s/ Barcholo-

it may thereby be printed and publifiied to the world.

VOL. X. Parti. M m Ir
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266 O f the various Genera and Species of Mufic, ~c.

a paper ofthe It was invented and written by Mr Creedy a Clergyman, who was
late Re*'v Mr efteemcd, by thofe who knew him, to be a man well acquainted with
Creed, core  g|| kinds of mathematical knowledge. And was fent me by a gentleman

(ernitt™ a ma- ¢ \ery diftinguifhed merit and worth.
chine tonvriti

dotf-n extem- A demonftraiion of the poffibiiily of making a machine thatJhall write ex-
pore Volunta-  yampore Voluntaries, or other pieces of Mufic, as faft as any majier
g:?fésoorfol\tﬂhj_r fljall be able to play them upon an organ, harpficord, ~c. and that ina
iic N® 483, Cbaratler more natural and intelligible™ and more exprejftve of all the varie-

p. 445. Mar.  ties thofe inftruments are capable of exhibiting™ than the charaSier o
I~c. 1747-

: in life.

Jiead Mar.

|2, 1746.7. All the varieties thofe inftruments afford fall under thefe 3 heads :
Maxim I Firfir The various durations of founds, commonly called minims™ crotchets”

&c. Secondly, I'he various durations of filence, commonly calicd refis.
Thirdly, The various degrees of acutenefs or gravity in mufical founds, as
A re, B w/, &c.

Strait lines, whofe lengths are geometrically proportion’d to the vari-
ous durations of mufical lbunds, will naturally and intelligibly reqgrelent
thofe durations. EXx. gr.

Alaxim 1.

=0
= Q

The firit (being 2 inches) reprefents afemihreve.
The fecond is 1 inch, and denotes a minim.
The third is half an inch, and fignifies a crotchet.
The fourth is a quarter, and anl'wcrs to a quaver.
The fifth is an eighth, and ftands for afemiquaver.
Maxim i11. The quantity of the blank intervals, or difcontinuity of the lines, will
cxaftly rcprefcnt the duration of filence or refts. EXx. gr.

:QV.

-_ 1
— =1M"'Vn
Maxim 1V. The different degrees of Mufical founds, as Gamut.,, A re, B im, &c.

may be reprefented by the different fituations of thofe black lines upon
I*ig 61. the red ones or faint ones.

Problem. To make a machine to vjrite Mujic in the aforefaid chara”™er™ as fafl as it
can be play'd upon the organ or harpficoi'd, to which the machine is
fixed.

Tiiat
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That a cylinder may be made by the application of a circulating, not
a vibrating, pendulum”™ to move equally upon it’s axis tlie quantity oi 1inch
in a fccond of time, w!l.i( his about the duration of a minm in allegro’'s ;

Suppofe the cylinder a to be fucb, and to move under the keys of an
organ, as b, r, i/, and nail points under the heads ot the keys, it is aia-
niielt, that if an organift play a mhtirn upon that is, if he prtfs down
c for the fpace of a fecond, the nail will make a fcratrh W™ the cylin-
der of I inch in length, which is my mark for a minim.

Again, if he relfc a crotchet, that is, if he ceafe playing tor the fpace
of half a fccond, the cylinder will have moved under the nails half an
inch without any fcratch ; but if the organifi: next prciTeth down d for
the fpace of half a fecond, the nail under d will make a fcratch upon the
cylinder half an inch long, which is my mark for a crotchet. It will
likewife be differenoly fituated from the fcratch that was made by £
and confequently diftinguiihcd from it as much as the notes now in ufe
arc from one another by their different fituation in the lines. {Vide
Fig. 61.)

Thefe three initances include all that can be performed upon an organ,
(j?c. (Maxim 1.)

Therefore it is already demonftrated, that whatever is play’d upon the
organ during one revolution of the cylinder a (FfE. 62.) will be infcribed
upon it in intelligible charaéters.--——- 1 proceed to ihew how this operation
may be continued for a long time.

In Fi*. 63. /la, by r, are the lame as in Fig, 62. Let ;i be along
fcroll of paper wound upon fuch a cylinder as x. Let ™™ be the fame
fcroll brought over the cylinder aa, to be wound upon the cylinder>’ v,
as faft as the motion oi a a (which is determined by a pendulum) will
permit.

It is manifcft, that whatever is play’d upon the organ during the wind-
ing up of™_y will be written on the Icroll by the pehcils by d, "c.

All the graces in Mufic being only a fwitt fucceiTion of founds of
minute duration, will be exprciTed by the pencils by fmall hatches geome-
trically proportion’d to thofe durations. EX. gr.

A fingle Beat
A doub'e Beat

A Shakt
A Turn

A finglc Backfall
A double Backfall

A $bake and Turn

267
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273 O f the variom Genera and Species of Mufic, ~c.

If a line commcncc exaétly over or under the termination of
another, it is an indication ot a
Jur%oas "

So a fmall interval indicates the t *
contrary j as  mmmmmmemmeee

Flat or (harp notes are implied by their fituation on the red lines;
the natural notes being always drawn between them, viz, in the fpaces.
{Vide¥\% 61)

The fcroll may be prepared before-hand with red lines to fall under
their refpedtive pencils It is the fureft way to rule them after ; though
it is fcafible or poiTible to contrive that they may be ruled the fame in-
flant the Mufic is writing.

The places of the bars may be noted by two fupernumerary pencils,
with a communication to the hand or foot of a perfon beating time.

Grave Mufic from briik, flow from fait, will be better diftin-
guiihcd by this machine, than in the ordinary way by the words JJag &
AlUgrOy Gravcy Preftoy &c. for, by thefe words, we only know in ge-
neral this muft be flow or faft, but not to w'hat degree, that being left to
the imagination of the performer; but here | know exadly how many
notes muft be play’d ina fecond of time j viz. as many as are contain’d
in | inch of the kroW per pcflulatum.

Laftly, whereas, in the ordinary way of writing Mufic, you have
cither no charadler for graces, or fuch as do not denote the time and
manner of their performance, here you have the the minuteft particles of
found that compofe the moft tranfient graces mathematically delineated.

N. B. Though, to facilitate the demonftration, | fuppofe the pencils to
be fixed under the heads of the keys, and confequently to require a
very broad fcroll to pafs under them; yet | Intend the pencils a more
commodious fituation, viz, the motion of the keys to be communica-
ted by fmall rods to them (which I know better how to do than to de-
fcribe, the fcheme would be fo perplex’d). The pencils are to be
made of fteel, and ranged in clofe order like the teeth of a fmall comb,
fo that a very narrow fcroll will do. | can prepare the paper to re-
ceive a very black impreiTion from the pencils at fo cheap a rate, that,
at the expence of 6d. in paper, | can take in writing all the Mufic
that the fwilteft hand ihall be able to play in an hour.

lurieD
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Philofophical Tranfaetions

A B R I D GE D

PART Il

CONTAI T HE

Phyflological PA PER S

CHAP. l.

PHTSIOLOG2, METEOROLOGT, PNEUuU\i:~TICKS,

. 1. electrical fparks from metals, fuch as iron and Ri-

ver, are capable of kindling all fuch fluids as may be -what i
otherwife kindled by aflual flame. And this experi- tha'”ked Ina
ment fucceeds befl:;, when the ej[entia vegetabilis o0« conetrm-

. ) ing Elcftrici-
is held in a fpoon under the crofs ot a fword, whofe jy jufi pub-
point is turned towards the clc6lrifying glafs (Tab. U. Fig. 4.) * In

at
like manner, the fame fpirits may cafiily be fet on fire, by the fparks

LeipAc,
proceeding from an eleélrified tube of tin. 1744. by

' i ' - John H
I'his experiment with the fparks coming from metals when made o enty

Winkler,
clcftric, was firil made by Dr Ludotph”™ oi Berlin \ who, towdrd the Greek and

Latin Pro-
fcfl'or tbtrt 3

beginning

AhftraSi of
swhat is con-

In the Author’s original book.









O/'ELECTRICIT Y.
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Ascachof the furfaces of the glafs plate juil mentioned meafured 64" XIlIlI.

fquare inches, | was dcfiroiis of purfuing this inquiry further ; and ac-
cordingly procured a cylindrical glafsjar blown very thin, of 16 inches
in height, and 18 inches in circumference. I'his | caufcd to be covcred
both within and without with leaf-filver, to within an inch of it’s top.
This glafs with it’'s margin made very clean (upon which the fuccefs of
the experiment confiderably depends) was iully eleilrifed by the means
of a piece of chain, let down to the bottom of the jar, by a wire from the
prime condudtor * and the explofion made by it’s being placed upon a
plate of metal, to which was falVened a wire connefted to an iron rod,
and this rod was brought near fome gilded leather lying upon the prime
conduitor. I'his explofion -\Y's equal to that from the 3 glaiTcs before-
mentioned, containing 150 pounds of leaden ihot; though here the
weight of the filver lining the internal furface of the glafs, upon which
the Eledtricity was accumulated, did not exceed 30 grains. So much of
the internal furface of thisjar, as was covered with filvcr, amounted, as
the furfaces of cylinders are as their length multiplied by their periphery,
and allowing 36 fquare inches for the bottom, to 306 fquare inches. |If
this explofion was made in adark room, the corufcations within the jar,
at the inftant of the explgfion, were extremely brilliant.

When thisjar is fully ele@@riied, if, inftead of making it explode, you
only bring the ihort iron rod, with which the explofion is ufually made,
near a piece of gilded leather lying upon the prime conductor, though
not near enough to make the glafs explode at once, you hear the Eledtri-
city, accumulated within thejar, efcape with a noife very like that of a
fmall heated iron bar quenching in water.

The great explofion from the jar before-mentioned, when fo little
non-elestric matter was included therein, has caufcd me to be of
opinion, that the eifed of what we call the experiment of Leyden is
greatly increafed, if not principally owing, not fo much to the quan-
tity of non-elestrical matter contained in the glafs, as to the num-
ber of points of non-eleclrical contad * within the glafs and the

S XIV.

. Bodies having the power of readily condu£ling Electricity feems to depend very lit-

tle upon their fpcciiic gravicy fimply contdered : metals, for inAancc, and water, are in a
great degree non-clcdtrics, and con(cquently condud Eleilricity the bell of any fubftances,
that have yet f;i'len under our notice ; whereas the ca/cet of metaU, though very denfc
bodies, and very greatly more fo than water, prevent in a great degree the quick propaga-
tion of the elc/MIrical power  So that a phial coated within and without with cerufe, i. e.
the ralx of lead, and c)e¢lrifed, did not, upon the application as ufual of one hand to the
external furfacc thereof, and touching the prime coiidudor with the other, occafion any
Ilhock, or make any explofion more than the Ample flroke from the prime conduflor.
The feme obfervation holds good with regard to red lead, litharge, and lunar cauUic or
theitf/xof filver, none of which fnap, when ele”riied. For the fame reafon, tilings of
iron, which are ruily, i.e. have their furfaces convened into a are much Icfs proper
to be put in glaiTes to make the experiment of Lryden, than thofe that are not ; inafmuch
as thefe latl caufe a much louder explofion than the firll.  The making ufe of rufty filing
of iron was the occafion of my mentiouing in my fequtl ~ i6. that the Aroke from thefe
was lefs than that from water; the contrary of which 1 afterwards found true, when fil-
aig! of iron not rully were fubilituted.

denfity

] e
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denfity < oF the matter conftituting thofc points, provided this matter
be in it’s own nature a ready conductor of Kicdricicy. Fot this reafon it
Is prcffumed, that I'o much of the lead contained in the flior in the before-
mentioned (XpiTimenr, only concurred to make the ekftrical explofion,
as touched the internal furface of the glafs : as a great part of this iur-
face was without contadt, occafioncd by fuch of the iliot as prefented
themfclves thereto, touching, from their fphcrical Hgure, only in one
point, there confcquentiy remained without contact comparatively great
ipaces between each ihot. This dcfedt was obviated by the univerial con-
taot of the filver, and thereby was occafioncd the greater, expiofion.

I he following experiment has fome relation to the preceding. If a
phial of warm water, without being coated with ilica-lead, or other
non-electrical matter, is electrifed by connecting it to the prime conduc-
tor ; and a ring of fmall wire, in lieu of the ufual coating, is put round
this phial, the wire being continued of a fuiiicicnt length to touch the
prime conductor; upon difcharging the phiai, you have a flight explo-
lion, and a Haili of fire feems at that initarc to fill the glals. Hut if
this experiment is made in a very dark room, and with great attention,
this flafh in the phial will not then feem to procced from the whole quan-
tity of water contained therein ; but, as iar as the fuddennds of the ex-
piofion will permit the eye to follow it, wiJl be feen to occupy only the
internal furface of the phial.

| ordered another glafs jar as large as pofiible to be blown, fo that the
glafs thereof might be very thin ; and after many attempts ot the glafs-
makers 1 procured one, the iieight of which was 22 inches, the peri-
phery 41. This was covered within and without, leaving a margin
of an inch at top, with leaf-brafs. As much of the internal furfacc as
was covered amounted to 1129 fquare inches. But the difHculty | met
with in procuring this glafs, was fuiHciently recompenied by the great
incrcafe of the expiofion therefrom, when fully electrifed, and difcharged
in the fame manner as the glafs jar before-mentioned. The report was
vaflly louder; all the attendant phanemona greatly exceeded anything
of this kind | was betore acquainted with. As the quantity of metal
within this jar did not exceed 2 drams, this experiment gives further
weight to my opinion before-mentioned § 14. in relation to the manner
of increafing the effects of the experiment of Leyden\ and from what

phanemona of that furprifing experiment principally proceed ¢ viz.
not from the volume of the prime conductor, nor from the quantity of
non-electrical matter contained in the glafs, but from the number of
points of non-elcctrical contact both within and withoutfide of the glafs,
and from the denfity the matter conftituting thofe points.

& | hercrofore, mrtk noticr, how much the cffecl of this oxpcrimcnt defended upon
thf quantity of non clci**ric contail upon thcou’fide of the glafs.

+ Though the dcnfisy of the matter conlliruii g thcfe po:nis proceeds from their num-
ber in a mathematical fenfe, y« in a popukr one I take the liberty to ¢iiiinguiih them.

It
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It muft be obferved, that, ctrtcris -paribus™ the eleflrical cxplofion is S XVI
greater from hot water includod in glaiVes than from cold ; and fronrv
thcfc glafs jars warmed than when they are cold.

The explofions fvom che.large glailcsjuft mentioned fully ek'flrifed, ai § XVIILI.
well as from fmall ones under the fame circumflancfs, wiH not be confi-’
derable, unlefs the ciicuit, frequently mentioned in my writings upon
this fubjeit, be completed ; that is, unlefs feme matt;r, non-elcElric'm
a confiderablc degree, and in contuft, with the conrngs of tlie plials, is
brought into contact, or nearly fo, with fuch non-elt(%rics as commu-
nicate with the matter contained in the phials themfclv« When indeed
the circuit can be completed, the explofion from the large glaiTis is
prodigious ; the whole quantity of Eleftricity therein accumuiatt-d, or
nearly fo, Ixing difcharged in an inilant. But the fail is otherwifc, if
the circuit is not completed, and the iron rod in the mouth of one oi
thefe phials is touchcd by a non-elc6tric (the hand of a man, for inftance)
not in contadt with the tail wire : for then there will be no explofion, no
Ihock; but the perfon, approaching his finger near the iron rod, will
fee a fuccefllon of imall fparks, more intenfcly red than that large one
fcen, when the phials explode at once ¢ and the pcrfon making the ex-
periment, will feel a very pungent pain, but confined to that fitigei*
which touches the iron rod. This fucceiTion of fparks continues, until
the Electricity accumulated in the phials is nearly exhaufted. So that
the explofion from any given quantity of L'leftricity, accum.ulated as be-
fore-mentioned, is greater or lefs in proportion co the time expended in.
making that explofion ; in like manner as a given quantity of grained
gunpowder rammed hard in a piftol, is almoft mftantaneoutly fired, and
that with a great report; when the fame quantity of gunpowder rubbed
fine, and rammed hard, takes a confiderable time in burning as a fquib,
and makes no cxplofion.

The caufes why the charged phial will not explode quick, without § MX.
the Elcdricity therein defcribing a circuit through fubftances non-citglric
in a great degree, may be very difficult to be affigned. It is fufiicient
for us in the prefent inquiry, to be aiTured of it’s bring a certain, an in-
variable law: and in order to prove, that the Eie<flricity, upon the ex-
plofion, paiTes with it’s whole force through the circuit of non-cU*6lrics,
contrary to what has been fuggcfted, 1 made the following experiment.

| procured 2 fmall fquare iron bars, of about 14 inches long : an inch 8 XX.
at each end of thefe | caufed to be bent at right angles. I'hele iron bars
were fupported in fuch m”~inner (by fubftances whether originally-elec-
tric, or not, was no ways material) that each of their ends came withm
about of an inch of fome warm fpirit of wine, or eficnce of lemons,
in 4 fpoons placed upon a table. | then fufpended a common coated phial
filled with filings of iron to the gun-barrel, the tail wire of which reached
to a table at a few feet diftance, and was placed under a brafs weight
vyhich fupported the handle of the firftof the fpoons: over this fpoon,

at the diftance juft mentioned, | placed one of the fquare iron bars, and
VOL. X. i%art ii. Ccc ct
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at it’s other end was placcd another fpoon : this fccond fpoon touchcd
the handle of thp third, which was placed under one end of the other
fquare bar, wliofe other end came near to the fpirit in the fourth fpoon,
the handle of which lay upon a weight * and under this was placed a
wire conneded to the ihort iron rod, with which the explonon was
made, when the coated phial was charged. When the phial was well
charged, if the fpirii of wine fent forth vapours, and the Iquare iron bars
were at a proper diftance from it; upon «laking the exploiion at the
gun-barrel the Eledlricity fnapped between the fpirit and the iron bars,
and the fpirit was fet on fire at the fame inllant in all the fpoons. It
fometimcs happened, that lome of them only were fired. If the iron bars
ewere too near the fpirit, it was not fired, though the circuit was com-
pleted ; becaufc then no eleilrical flame fnapped between the rods and
I'pirit ; that efied happening only, when the parts of the non-elec-
trics defcribing the circuit are not in immediate contaft ¥ on the other
hand, if tlie fpace left between the bars and fpirit was too great, the
circuit could not be compleated, and there would be no explofion.

This experiment will fecm more furprifing in the following manner.
When the apparatus is difpofed oi as before, the tail wire from the
coated phial, before it readies to the table, is faftened to an iron rod
ftanding in a pail of water: another iron rod is likewife placed in the
fame pail of water, and a wire from this lail reaches under the weight,
which fupports the firftof the bifore-mentioned fpoons. From beneath
the weight which fupports the handle of the tourth fpoon, a wire reaches
to an iron rod ftanding in a fecond pail of water, in which is placed alfo
another iron rod, to which is fattened another wire connefted with the
(liort iron rod, which is employed to make the explofion. When,
with this difpofition of the apparatus, the charged phial is caufed to ex-
plode, the fpirit or ciTence ot lemons in fome or all of the fpoons is fet
on fire; to accomplifli which, the Eledlricity muft necefiarily pafs
through one of the pails of water, and poflibly through both. But here
it muft be underftood, that the pails of water ftand upon a dry wooden,
floor i tor if they ftand upon one that is wet, or upon the ground, the
circuit will be, for rcalons frequently mentioned in the courfe of thefe
inquiries, completed between the two pails, where the non-cle6lric mat-
ter is continuous, and be prevented from paiTmg by the fpoons where it
is not Ib ; and this will defeat the fuccefs of the experiment. The num-
ber of fpoons in the manner b.-lore-mentioned, and their diftance from
each other, may be varied as far as is thought neceifary. The circuit
may likewife be direéled through any number of men, provided that
each of them holds in one of his hands a fpoonful of warm fpirit, and
brings one of the fingers of his other hand at the proper diftance to the
fpirit held in the hand of the perfon next him : by thefe means the ex-
ploflon of the charged phial will iet on fire the fpirit in feveral of the

ipoons at the fame time, provided the pcrfons employed hoki their
hands fufficientiy fteady.

This
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This experiment exhibits new and unexpefted pha;nomena : in al!! the S XXIlI.

experimenis to kindle infiannmable fubftances by Eleélricity hitherto at-
tempted both here and abroad, either the fpiritor the non-ele6tric, where-
with itwas intended to be fet on fire, were placed upon originally-eleiflrics.
But here, on the contrary, although both one and the ctlier are placed
upon non-eledtrics, we fee the fame effect produced. Nor is the elec-
trical power leiTtned, by exciting fcveral different quantities of flame;
in doing which, it paiTcs fo quick as to prevent the pofiibility, in feverai
fpoonfuls of fpirit, fired by the fame operation, of determining which
of them was on fire firrt : And though we know from it*s effeAs, that
the Eledtricity goes through the whole circuit of non-clc”rics with it's
whole vigour, it’s progrefs is fo quick as not to affcét, by attraéling or

otherwife, light fubftanccs difpofed very near the non-electrics, through
which it muft neceifarily pafs.

| would here recommend to thofc gentlemen of the Roy/jl Sccieiyy who § XXI11

laft fummer meafured the refpeébive velocities of Elcdricity and Sound,
a procefs ot this fort to be executed at a proper rime; whereby tliey
would be able to a very great nicety to afcertain the abfolute velocity of
Eleilricity. For it may be contrived, that a man may be placed in the
fame room with the eleélrifying machine, taking hold of a wire in each of
his hands : thefe wires may be fo managed, that by means of the eleftrical
circuit, the man holding them may be made fcnfible of the eleétrical
commotion, even under the eye of an obferver at the machine ¢ though
before the Eledricity can arrive at the perfon holding the wires, it will
be obliged to pafs through whatever large fpace ihali be thought conve-
nient for the obfervation. The time then fpent between the explofion of
the charged phial, and the perfon holding the wires feeling the electrical

commotion, will give the abfolute velocity pf Electricity to great ex-
actnefs *.

As my inquiries upon the fubject of Electricity have always tended as 8§ XX1v.

much aspofllble to the analyfis thereof, | have often obferved, that if,
when the electrifying machine Hands upon the floor, the globes thereof
are rubbed with their culhions, or with hands covered with originally-
electrics of a fufHcient thickncfs, and perfectly dry, no Electricity will
be perceptible upon the touch of a gun-barrel fufpended in fiik lines, and
touching the globe in motion, or upon the touch of any other fubftiinces
fupported by electrics perfe j or, in other words, there will be no ac-
cumulation of Electricity. The only originally-electrics fit for this ex-
periment (as all unctuous fubftances, as wax, refin, and fuch-like, tliough
electrics perfe™ by fticking to the outfide of the glafs render it unfit to
excite Electricity from other bodies) are to be obtained from the animal
kingdom : and of thefe only fuch as do not partake, from their manu-
facture or otherwife, of any non-electric fubftances. Ihofe of this fort,

* This has been fince put in excccuiion. See the preceding Art.

Ccc?2 which
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which 1 have tried, and always with the fame fuccefs, when perfectly
dry, have been filk (woven or not;, velvet, hair-cloth, woo!len-cloth,
and the dry ikii.s of rabbets drefild in their fur; and the event has
been the faiiit*, whether thefc fubftances have been rubbed under
a greater or a lefs degree of friction : and fcarce any Electricity has
been perceptible, when thofe parts of thefe fubftances, which immedi-
ately are in contact with the globes, have been rubbed over with dry
chalk, anon-electric fubftance. But the iuccels is difftreric, when theié
originaily-elcctric fubftances have lain in damp placts, or have been held
over the fteam of warm water; bccaufe then the water imbibed by
thefe fubftances, fcrves asa canal of communication to the Electricity be-
tween the hands or cuHiions and the globes in the fame manner, as the
air, replete with vapours in damp weather, prevents the accumulation
of Electricity in any confiderable degree, by conducting it as taft as ex-
cited to the neareft non-electrics. On the contrary, moft fubftances of
the vegetable kingdom, whofe form makes them fit for this treatment,
though made as dry as pofiible, furnifli Electricity, though in different

quantities. | have tried hemp, linnen-cloth of various kinds, paper
both of Jinnen and hemp, cotton in the wool, fuftian, cotton-vclvet,
and many others of this clafs. | have covered at one time the cufhion,

with which | rubbed a globe, with eight lamina of ihect-lead, and have
excited Electricity from that metal: and however improper a dcal-board
may feem for the purpofe of rubbing a globe, | have more than oncc
accumulated Electricity from that, though it’s fubftance has the appear-
ance of being much lefs fit than every one of the originally-elearics |
mentioned before.
I'o the doctrine here laid down it may be objected, that leather is an
animal fubftance, which, though perfectly dry, excites Electricity the
ftrongeft of all the fubftances hitherto difcovered ; that dry leather ought
to be confidered as an originally-ehctric ; and therefore, according to the
rule before-mentioned, ftiould not furnilli, from rubbing the globe
therewith, any Electricity at all. To this | anfwer, that though the
dry ikins of animals arc electrics per /f, dry leather is far from being fo ;
and this is owing to the vaft quantities of reftringent vegetable fubftan-
tcs imbibed by the fkins throughout their whole contexture in the ope-
ration of tanning in fome fpecics of leather, and of faline fubftances,
Juch as alum, in others; both which fubftances are non-electric, and of
thefe leather very confiderably partakes: for by thefe the hides and
ikins of animals (and any mufcle of their bodies is liable to the fame
treatment;, which otherwife are as putrefcentas any part of their bodies
Ibever, are made to iait through many ages, and be fubfervient to many
valuable purpoies of life. ‘i*he fame conclufion muft be drawn con-
cerning hats, which, tho’ made of tiie hair of animals, furnifh Elec-
tricity, though but in a fmall degree : and this is occafioned by the mu-
cilaginous and gummy fubftances made ufe of by the Hatmakers, to
give their manuiacture a fuitable ftifFnefs.
From
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From what | have advanced 8 XI. XIL XIIL XIV. XV. XVII. it5 XXVI.
may poiTibly be conjccturcd, that the electrical effluvia occupy only the
furt'aces of bodies electrifcd ; as we there found, that a very i'mall quan-
tity of matter, diftributed under a very large iurface, would occaiion a
greater accumulation of Electricity, than a very much more confiderable
guantity of matter under a Icfs. Hut that the Electricity occupies the
whole maiTes oi bodies electrifcd, and pafies through their conftituent
parts, is clearly demonllratcd by the following experiments.

. When 1 firil engaged in chcfc inquiries, to aifurc myfelf of this fact, 5 XxVvilI.
| enveloped an iron rod about 3 Feet in length with a mixture of wax
and refin, leaving free from this mixture only one inch at each end.
I'his iron was warmed, when thus iittcd, that the whole of it's furface,

where it was intended, might be covered. 'I'his rod, when electrifed at
one of it’s endfi, fnappcd as ilrongly at the other, as though it was
without the wax and refin. | ’his could not have happened from the

Electricity’s pailing along the furface of the iron rod, becaufe there it
was prevented by the originally-electrics, and confequently muft ot ne-
ccflity pafs througli it.

A phial of wattT, in the experiment of Leyden™ can be electrifed, and § XXV;:i.
may be caufcd to explode, though the wire, touching the water in the
phial in making that experiment, be run through a wax ftopple, exactly
fitted to the mouth of the phial.

| caufed a glals tube, opt*n at each end, and about 2 feet ; long, to be J XXIX.
capped with brafs cementtd to the ends of the tube. In the centre of
each of thofe caps was faftened a flender brafs rod; and thefe were dif-
pofed fo in the tube as to come within half an inch of each other. When
the tube was properly fufpended in filk lines with one of it's extremi-
ties near a glafs globe in motion, the brafs work at both ends fnapped
equally ftrong. As the Electricity could not pafs along the furface of
this tube warmed and wiped clean,, this eftect could not have happened,
unlefs the Electricity pervaded the fubftance of the brafs caps. Upon
touching tlie brafs at the end of the tube moft remote from the electri-
fying machine, the fnaps from one of the brafs rods within the tube to
the other were fcen to correfpond with the fnaps without. More expe-
riments of this kind might added, but thcfc*, 1 prefume, are fufiici-
ent to fliew, that the Electricity occupies the whole inalTes of non-elec-
tric bodies electrifed. That the Electricity pafiTcs through originally-
electrics to a certain thicknefs [ took notice of in a paper | did myfelf
the honour to communicate in Feb. 1743.

| ihall iorbear at prcfent to lay before you a feries of experiments in S XXX.
vacuo j from the comparifon ot which, with the experiments in open air
it appears, that our atmofphere, when dry, is the agent, whereby, with
the aJdlirtance of otlur ele£trics per fcy we are enabled to accumulate Elec-
tricity in and upon non electrics; that is, to communicate to them a
gre'.rer quantity of Electricity than they naturally have : from hence
ailo we iliali fee, that, upon the removal of the air, the Eletitricity per-

vades.
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vades the vatuum to a confiderablc diibance, and mrmlfefts it's effedls
upon aily non-clcftrics, which terminate that ['acuuni: and by thefe
means that originaliy-eicdric bodiLS, even in their moft |HTfc6t ftate, put
on the appearance of non-ele£trics, by btxcming the conduéiops of Elec-
tricity. But thefe matters may poiTibly be the fubjedt of a future com-
munication.
Part e/a let’ For fcvcral years paft Eledlricity has been my chief occupiition.
ter frem A fummcf | read 3 Memoirs atour weekly meetings, which contained
many particulars on this fubjedt: but as thcle were matters of mere cu-
Sc. af Paris riofity, and ot no real ufe, they almoft tired out my patience. | now
> UL fend you fom; experiments, which I made during the vacation, which
M M. Folkc*, to promife at leaft the being of iome fcrvice*, but of this you will
be the bell juoge. | will defcribe them in the fame order as I made
tr\eity™ them, and to which | was not led by mere accident. You know, that
ANanjlated  wlicn a veficl iull of liquor, which runs out through a pipe, is eledri-
jrom the  fied, the elc6trificd jet or ftream is thrown farther than ufuii, and is di-
verged into fcveral divergent rays, much in the fame manner as the wa-

jy ter poured out from a watering pot. tvcry body at firft fight will judge,
N* 486. p. that the Itream is accelerated, and that the elcdlrifi~d veflll will foon be
1s7 Feb dN. emptv. I was unwilling to rely on the firft appearances, and thertforc
Mar, 1748 refolvcd to afcertain the faét, by meafuring the time, and the quantity
1-~-3 ° mef the liquor running out. And in order to know it the acceleration, fup-
’ pofing there was any, was uniform, during the whole time of the running

out, | made ufe of veflcls of different capacities, terminating in pipes of

different bores, from 3 lines diameter to the fmalleft capillaries: and
| give you in grofs the refult of upwards of 100 experiments, as it is
not fo cafy a talk to draw a lafe conclufion, as may at firft be ima-

gined.

1. The eleétrified ftream, though it divides, and carries the liquid farther,
Is neither accelerated nor retarded fenfibly, when the pipe, through
which it iflues, is not lefs than a line in diameter.

2. Under this diameter, if the tube is wide enough to let the liquid run
in a continued ftream; the Eleélricity accelerates it a little, but lefs
than a perfon would believe, if he judged by the number ofjets that
are formed, and by the diftance to which it fhoots.

3. H the tube is a capillary one, from which the water ought naturally to
flow, but only drop by drop, the eieftrified jet not only becomes con-

I tinued and divided into feveral, but is alio conficierably accelerated ;
aaid the fmaller the capillary tube is, the greater in proportion is this

# acceleration.
lj 4. And fo great is the effedt of the eledrical virtue, that it drives the li-
* quid out ofa very fmall capillary tube, through which it had not before

the force to pafs, and enables it to runout in cafes, where there would
liot otherwilc have been any difcharge.

Thefe
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Thcfe laft fails have fcrved as a bafis to my inquiries. | confidered
all oi™“anizcd bodies as alTemblagcs of capillary tubes, filled with a fluid
that tends to run through them, and often to ifiue out of them. In con-
fequence of this idea, | imagined, that the eleétrical virtue might pofiibiy
communicate fome motion to the fap of vegetables, and alio augment
the infenfiblc perfpiration of animals. | began, by fome experimenta,
the refult of which confirmed my notions. | eleébriikd» tor 4 or 5
hours together, fruits, green plants, and fponges dipped in water,
which | had carefully weightd; and I found, that, after this experiment,
all thefe bodies were remarkably lighter than otmrs of the fame Kkind,
weighed with them, both before and after the experiment, and kept in
the fame place and temper. | alfo ekétrified liquors of all forts in open
veiTels; and | remarked, that the electrification augmented their evapo-
ration, in fome more, in others lefs, accoiding to their difFtrent natures.
Wherefore | took 2 garden pots, filled with the fame earth, and fowed
with the fame feedsj | kept them conftantly in the fame place, and took
the fame care of them, except that one of the two was eleélrified for 15
days running, for 2 or 3, and fometimes 4 hours a day. This pot always
ihewed it’'s feeds raifed two or three days fooner than the other, a greater
number of ihoots, and thofe longer, in a given time : which makes
me believe, that the eleftrical virtue helps to open and difplay the germs
and facilitates the growth of plants. 1 advance this, however only as a
conjeture, which drferves further confirmation ; as the feafon was al-
ready too far advanced, to allow me to make as many experiments as I
could have wiflied : but here are yet other faéts, of which I have a
greater certainty, and which arc not lefs intcreftmg.

I chofe feveral pairs of animals ot different kinds, cats, pigeons, chaf-
finches, fparrows, (Sc. | put them all into feparate wooden cages, and
then weighed them. | eledrificd one of each pair for 5 or 6 hours to-
gether: then | weighed them again. Tne cat was commonly 65 or 70
grains lighter than the other \ the pigeon rrom 35 to 38 grains; the
chaffinch and fparrow 6 or 7 grains: and in order to have nothing to
charge upon the difference ihiit might arile from the temperament of the
individual, | again repeated the lame expeririients, by eledrifying that
animal of each pur, which had not been electrified biTore ; and not-
withftanding fome fmall varieties which happened, the electrified animal
was conitantly lighter than the other in proportion.

Electricity therefore incrtalts the inlcnfible p;rfpiration of animals;
but in what proportion ? In the ratio of their bulks, or in that of their
furfaces ? Neither of the OnC or the ocher, ftrictly fpeaking, but in a
ratio much more approaching to ctie latter than to the former. Si that
there is no room to apprehend that a human perfon electrified would lolc
near a 50CI1 part of his weight, as it appeared to me that it happened to
one fort of bird; nor the 140th part, as to the pigeon, ~c. All that |
have been hitherto able to learn upon this head, is, that a young man or
woman, from 20 to 30,. being electrified during 5 hours, loU feveral

ounces
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cunccs of their weight, more than they were wont to lofc, when
they were not elcctriiicti. 1 hcfc lafl cxptrinients are diitcult to purl'ue
with cxactnel's; txcaufi: the cloathing, which cannot ftrictly be compar-
ed to the hair or feathers of animais, retains a good ihaic of the pcr-
fpircd matter, and hinders one from forming a good judgment of the
whole effect of the electrical virtue.

'I'his forced electric ptripiration is very naturally accounted for, if we
confider, that the electrical matter pervades the interior parts of bodies,
and that it vifibly darts from within outward : for it is very plain, that
thefc electrical emanations muft carry with them whatever they find in
the fmall veffels, thro’ which they arc feen, or at leail are known, to

liTuc.
This explanation will, in my opinion, occur to every one, who has
feen the principal of Electricity. But how ihall we account

for all the following efieccs ? All thofe animals, whofc perfpiration is in-
creaftd upon their being elcctrified, all thofcfeeils, which fi™.ootand grow
quicker ; all thofe liquors, which evaporate; all that acceleration of li-
quids llowing thro* tubes; ail thofe particulars, 1 fay, happen in the
lame manner, when, inftead of electrifying thofe bodies themielves, they
are only held near electrical bodies of a pretty large bulk. The notion
which | have, for thefe 3 years paft, formed of Electricity, not only af-
fords me an explication of this, as fimple as the former, but | venture
to fay, it was this fame notion, that led me to the experiments, and
made me even forefee their fuccefs.

| am not only fatisfied of the exiftence of an effluent electric matter,
which ail the world allows, and which Ihews itfelt 1000 ways ¢ but many
convincing rcafons have alio aflured me, that there is, round every elec-
trified body, an dffltunt matter, which comes to it not only from the
ambient air, but likewife from all the other botlies, whether folid or fluid,
that are round about, and within a certain diftance of it. if thefe fur-
rounding bodies arc of a fimple nature, as a ftone, a piece of iron,
nothing iflues from them but pure electrical matter: but if they are ani-
mals, plants, or fruits, or, in a word, any organized bodies, or fuch, in
the pores of which there is any fubftance capable of giving way to the
impulfes of the electric matter; this matter will, in iiTuing forth with the
great rapidity, which it is known to have, carry along with it whatever
it finds moveable enough to be difplaced by it; and by fo much will the
weight of the body be diminiflied the fame effect being here produced
by the affluent matter, as is produced on electrified bodies by the effluent,
Jt you will pleafe to read over my tiTay, what 1 advance will be better
underwood. The increafeor diminution of perfpiration is not a matter
of indifference to the animal oeconomy : this new method of increafing
it at will may poflibly prove of ufe ; it is neither inconvenient nor dan-
gerous; and neither I myfedf, nqr any body elfe of thofe on whom I
jilade my experiments, fuliered even the leaft inconveniency from it. One
iccis neither motion nor heat differing from that of the natural ftate. Nor

did

ulE]



O/JELECTRICITY.

¢id the animals givé any figns of uneafincfs, while they were elctrifying”; a
liuie wcarinefs,and a betterappctite, were the only effects we ever perceived.

As to the facility of applying this method, ’tis well known that the
electrical virtue is eafily tranfmittcd a good way otTby chains, ; and
one may eafily imagine, that an eafy chair, or even a bed, fiifpended or
fuppprted in a proper manner, will put the moil iniirm peribns in a fi-
tuation QO be very commodiouily electrified. But as there is no nccciTity
to electrify them actually, it will bccome caGer ftill » for nothing more
will be requifitc, than to-place ncartbi-'m a .baikcitof old iron rendered
electrical. The commoneil iiegrec of jagacity will fufiice to put this
method in practice, whenever it is found to be ufeful.

| iliall obferve further, that» when | flectrify an.animnl, | render his
perfpiration more copious; and this effect is univcrfal thro’ every part
of it. When | only placc.it near an eiccitri6ed body, itperfpires as much.
But is it’s whole body equally fenfible of .this eiTcét? I mean, what exhales
in confeqvience of the ¢leclricity,.doc”™-it iiTue fiom every part of his
furface ? | believe it does notand, that.lor,theie realbns.

if it be the eleehical matter of the ikin that drives out. the matter of
that this effedt takes place only in the part out of which die eledrical
matter iilUes : thus the perfpiration, which is;clc<ftriGally forced out,
ought to ifiue from tKofe parts only, which are the moft direéliy applied
toward the electrical body; 17t us cohfir.ai this by'experiments.

To an electrified body I apply avelTel full of liquor, which iflucidrop
by drop thro’ fevcral little tubes placed in different parts ot it's circum-
ference : thefe drops become continued dreams, and are accelerated, as
iIf the veiTel had fcien electrified : but this effe6t is obfervable on that
fide only which faces the electrified body.

I moiften a thick fpo;ige with water, and cut it in two : | weigh thefe
two halves feparatdy; | join them again, and place the whole neara large
eleélrined body, fo as to make one half of the fponge face the body di-
rcctly, and the ocher the contrary way. After an electrification ot 5 or
O hours, that half, which faced the electric body, was found to be ligh-
ter than the other, ~c.

Wherefore | chink | have good grounds to believe, that a man, who
prefents a fhoulder, or one fide of his head, to a large electrified body,
pcrfpircs more thro* that part than thro’ any other. Add to this, that
lince thefe animals, which | caufed to perfpire in this laft manner, and
which had but one fide of their bodies expofed to the Electricity, loft as
much of their weight, as the others which were throughly electrified ;
it follows, that they perfpired as plentifully thro’ the expofed part, asthe
others thro’ the whole body. Whence v/e may infer, that, of the two
methods, which | propofe for augmenting infenfible perfpiration, the
latter is the moft powerful, and moit proper to remove obftructions from

the pores, or to fcour them of any noxious humours which they may
happen to contain.

e VOL. X. Partii. Ddd 20. The
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30. Tilt Abbé NoUt takes noticc, that he was led to hh inquiHes,
f[X)m the acceleration which (he toond trom a great number of cjtpcri-
ments) was givin to the motion of fluids thro* capillary tubes, upon
their being electrified. As I ibrmerly made fevcni experiments on this

John Ellicott, lutgect, Jihali I'ubmit it to your coniideration, whether the following
F R S. hia obiervations on thole experiments may deferve the notice of this illuftri-

ifturic m.
Pr

Qjjg Society. In which I have principally endeavoured to prove, that the
acceleration of the motion of fluids thro* capillary tubes or fyphons, is

/hd. p & not barely owing to their being clearified, but that, in all cal'es what*

ReaJt'eh.
25-T 47-8-

foevef, there are fome otlwr dircumftances neceflary, in order to pro-
duce this effcft. And 1doubt not but to nwke this fully appear, by
fhewing, that water, being eleftrified, may cither be made to run in
aconftant llream thro’ a capillary tube or fyphon, oronly to drop, as if
it had not been eleélrified at all : and likewife, that the water may be
made to run from the fame fyphon in a conftant ftream, without being
made eleitrical, but ceafe to run, and only drop, the moment it becomcs
cleétrical. Under the one or other of thefe cafes, | fliall have an op*
portunity of taking notice of the feveral varieties oblervable in thcfe
crxperimentSi all ot which I ihall endeavour to account for from the fol-
lowing general principles.

1, That the leveral electrical phjenomeua are produced by liieans of
tffiuvia.

2. That the particles compofing thefe effluvia ftrongly repel each
other.

That the faid particles are ftrongly attracted by moft if not all
other bodies whatfoever.

That the eledrioal phanmenn are produced by means of efiuvia™ is in
general acknowledged by all the autJiors who have written upon Elec-
tricity, however they nriay differ in opinion with regard to the bodies in
which they are contained. I1'he properties 1 have mentioned of theie
tffiuvia may be eafily deduced from moft of the treatifes lately publiihed
on this fubjedh But to leave no room for any objection, | would beg
leave to obferve, that the exiftefnce of thelb effluvia is proved by aH thole
experiments in which a ftream of light is feen to iiTueirom theeleélrified
tx)dy 5 particularly rhofe ftreams which are fétn to ifilie in diverging rays
trom the end of the original conduftor, when made of metal, and rc-
"duced to a point j from their being felt to ftrike againft the hand like a
blaft of wind, when ic is brought ikar the ftream, and from that offen-
live fmell which generally accompanies thefe experiments, and which is
always more perceptible, the more ftrongly the fphere is e:xcitcd.

That the particles compofing thefe re~™l each other, appears
from thofe experiments, in which 2 bodies, how different foever they
may be in kind, repel each other when they are fufficiently impregnated
with thefe As a feather, by the excited tube j the feveral fibres

. ihc prcceding Anide,
of
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ot the fame feather, or two cork UaUs, which will bi fogncj ftrongly to
repel each other, fo long as they retain any oonfidcrable quantity olFtheii
effluvia.  Whicii property will always tlecreal'c, as the quantity they con-
tain diminilhcs.

I'hat thefe effluvia are ftrongly attradted by moil if not all other bo-
dies, is fo evident from almoft all the eleélric™l experiments, as to make
any particular examples of it needlefs here; efpcieiaUy as | fhall h”*ve oc-
calion to take noticc of tiie llrong attradion between the eleélricai effiuvia
and water, in accounting for theié experiments. And the fifft, 1would
take notice of, | ihall now proceed to ftate as follows.
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If a veflcl of water is hung to the prime conductor, having a ryplionF-t?-. T.

in it of fo fmall a bore that the water will be difcharged from it only in
drops, on the water’s becoming eledtrical by means of the machine, it
will immediately run in a ftream, and continue to do ib, till the w'ater is
all difcharged, provided the fphere is continued in motion.

I'hat water docs not run in a conftant ftream, but only indrops, from
a fyphon of a fmalJ bore, is doubtlefs owing to the fame cauie by which
it is lijftained above the level in capillary tubes. If therefore water is
inade to run in aftream barely by it’s being impregnated with the eledlri-
cal effluvia™ it ihould follow, that ifone or more capillary tubes be placed
in a veffel of water, that which is fuftained in them would either fink
down to a level with the reft of the water, on it’s being made elciSirical,
or at leaft that it would not continue at the fame heiglit as before ; but if
the experiment is made, the water will be found to continue exactly at
the fame height, whether it is eledbrified or not*

Again, if the bare eledtrifying the water was the caufe of it’s running
in a Itream, it would continue to run in the iame manner, fo long as the
water continued ele¢lrical, which it will not do ; for, on flopping the
motion of the machine, the ftream will immediately ceafe, and the water
mll only drop from the fyphon, notwithftanding it's being ftrongly im-
pregnated with the eledrical effiuvia. 1'0 account then for the water’s
being made to run in a ftream m this experiment, | would obferve, that
fo long as the machine is in motion, there is a conftant fuccefiion of the
eleftric effluvia excited, and which vifibly run off from the end of
the prime conductor in a ftream, and as they are in like manner carried
off irom all bodies hung to it, thofe effluvia which run off from the end
of the fyphon, being ftrongly attraitcd by the water, carry fo much of
it along with them, as to make it run in a conftant ftream.

That the attraction between the water and ele<bric “uvia is fufHcient
to produce this effect, might be proved by a variety of experiments *
but I ihall only obferve, that to this attraétion it is owing that filk lines
and glafs tubes (which, from their imbibing fo very fniall a quantity of
thefe effluvia, are generally made ufe of as fupports in many ot the elec-
trical experiments) on only being wetted become ftrottg conductors :
and that ii ancxcited tube is held over a veifel of water, the water is found
to imbibe a very conGderable quantity of this electric matter-, and, on

Ddd?2 the
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the approach of a finger, or any other non-cleétric body, the water will
be perceived to rife towards it; and if the finger is brought Ib near the
furtace as to draw of} the effluvia™ they will carry feveral particles of the
water along with them towards the finger, in a direction diredly contra-
ry to that of gravity ; and therefore may well be fuppofed, when ast-
I in the fame direction, to have an influence fufRcient to produce a
ftream, as in the experiment.

And that this current of the eleélric effluvia is the true caufe why the
water runs in a ftream from the end of the fyphon, is farther evident,
in that whatever tends to increafe or diminiHi the current of the effluvia®
produces the fame efFt-a u[x>n the water. 1 have already obferveti, that
when the effluvia art; tirongly excited, they will be feen to pafs off from
the end of the prime conduélor in luminous rays; and the fame may be
obferved with rtfjH-ft to thofe which pafs with tiie water from the end of
the fyphon i but if any non-eledric body is brought under the fyphon,
as, by it’s attraftion, the current of the effluvia will be increafed, fo
thefe luminous rays will likewife extend to a greater length. Again, if
the motion of the machine is.ftopped, the current of the cle<firic effluvia
will thereby be ftopped, and the water will immediately ceafe to run in
a ftream, notwithftanding it’s being ftrongly impregnated' with the elec-
trical effluvia.

And that the water is ftrongly impregnated will not only appear from
the drops being fooner divided into fmall particles than they would be if
they had not been eledtrified, but from thofe particles being feparated to
a greater diftance from each other, by the repulfive property of the elec-
tric effluvia \ and if any of the water is received into a dry glafs veiTel,
on the approach of a finger towards it's furface, there will be feen a
ipark to iifue from it in the fame manner as irom water ele¢l:rified by an
cxcited tube ; or if any non-elcéVrical body is brought under the fy-
phon, by whofc atrraVftion the effluvia may be drawn off, the water will
iImmediately be tbund to accompany it in a ftream.

If the vcflel of water with the fyphon in it is fufpended by any non-
eleélric body over another ftrongly electrified, the water will immediate-
ly run from the fyphon in a ftream ; but if fupported by a piece of filk,
or any other eledlrjcal body, the water will immediately ccafe running,
and only be difcharged in drops. 1 ‘hefe f*enomena may, from what
has been already faid under the Ibrmer experiment, be eafily account-
ed for.

Thar the water is made to run in a ftream, is plainly owing to the
mutual atrraélion between the elcdtrifed body and the water ; which at-
traction will continue, fo long as the veiTel which contains the water, by
N'ing fupported by a non-eleQlric, is prevented from retaining any of the
tleftrical effluvia-, thefe effluvia being drawn off by the non-electric body,
to which the viiTel is fufpended : but, on the contrary, when the veiTei
is fufpended by an original-electric, the effluvia™® not being attracted
thereby, will be prevented from running off, and the water will foon be

found
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found to have imbibed a quantity of them, fufHcient, by their repelling
property, to greatly weaken, or wholly to deftroy, the former attrac-
tion, when the water Will ceafe to run in a ftream, and only drop, as if
it had not been held near any electrifcd body. M. UAbbé Nolet has en-
deavoured to account for the former part of this experiment, by fup-
pofing there is, what he calls, both an affluent and an effluent electric
matter; but he takes no notice of the latter part, which is not cafily
folved upon his fuppofition. But if what | have obferved on thcfe ex-
periments is fatistactory, | apprehend | have accounted for the feveral
foanomena on much more fohd j>rinciples, and that thereby any lefs cer-
tain hypothefis is rendered ufelcls.

| intended to have taken fome notice of the dilferent acceleration of
the fluids thro’ tubes of diffcTcnc bores-, but as this acceleration will al-
ways vary with the current of the electrical effiuvia™ unilcfs fomc method
could be found out to render this current uniform throughout the whole
feries of experiments, the profecution of thiis inquiry will be rendered
extremely diificult, and the refulc will at beil be very uncertain.

When the foregoing curious letter was read at the meeting of the Royal
Society on Thurfday Fek 1747. | acquainted the gentlemen pre-
fent, that the fame ingenious author had communicatcd to me a paper
feveral months before, in which he had more fully and particularly
delivered his thoughts on the phancmena of Electricity, and

mas feveral perfons exprefied their defire of feeing that paper, | requefted
of him either a copy, or an abftract of the fame ; in compliance with
which he, fome days after, gave me the two following papers, con-
taining the fubftance of what he had before iliewn me ¢ and 1 imme-
diately put them into the hands of Dr Mortimer™ one of the Secre-
tarifs of the Society, who read them at the two nieetings of the Society™
on the feveral days noted at the head of thofe papers.

M. Folkes.

31. The great difference | obferved in the fentiments of thofe ingeni-
ous gentlemen who have favoured us with their difcoveries in Electricity,
made me very defirous of finding out fome general principles, by means
of which I might be able to form ajudgment of the feveral hypothefes tricity, aJ-
whereby they have endeavoured to account for the Y>\N\o¢d\ phanonuna dtéjfed to the
obfervable in thofe experiments. In order to this | took a general furvey Royal iiocic-
ot ail the more remarkable experiments, and out of them made choice
of fuch as | judged were moft proper for my purpofeand from thefeiarch 24.

deduced the general principles hereafter mentioned. The advantage 11747-5.
promifed myfelf from this method was, that the plainer and moré fim-
j»le the experiments were, which 1made choice of, the lefs liable I fliould
be to miftake in any conclufions drawn from them ; and that every.freili
experiment, | could account for by them, would be ah additional j>roof
in their favour j and if my attempt in explaining th? following*cxpvri-

mencs
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ments from thofc principles iliould prov€ iatisfaftory, trgch ©f them
Neould be thereby fo fully coofirraccU that we iidght fatclyjcly on rhcm
in forming ajudgment of any of the difcovcries already made; and (how
general foevcr they may feeni to be) | doubt not but they will be found
of fervicc in profecuting our future inauirics on tlUsfubjc/l.

The experiments from which | deduccd tiiefe principles were thcfc
which Ibllow.

If a~”lafs tube is rubbed by avery dry hand, and a finger is brought
near any part of it, a fpark of lire will feem to iiTue from it, and ftrikjc
againft the finger*, and if the finger is carricd at a likediftancefi-om the
end of the tube cowards the hand in which it is held, a number of fparks
at a fmall djitance from each otiicr will be feen coming from it, and a
fnapping noifc will be heard. The tube is then faid co be cxcited, or to
be ckélrical ; and at fome times, when it is ilrongly cxcited, fparks wiii
iflue from the tube in ftreams, not only while it is rubbing, but will
continue to dart out from it for aconfiderablc time after the rubbing has
ceafed, and a very urong offenfive fmell will be perceived.

If the tube, when thus excited, is held over iome pieces of leaf-gold,
or any light bodies whaifoevcr, they will be attrailed towards it * and
the more ftrongly the tube is excited, the greater diftance they will be
attraited from ; and when they come near the tube (tho’ without touch-
ing it) they will be repelled from it, and continue to be fo, unlefstouch-
ed by fome other body, when they will be attradled by the tube as be-
fore : but if the tube is but weakly cxcited, they will be attradled quite
to the tube, to which they will fometimcs adhere, without being repel-
led from it.

NN ~ork fuppofe for lightnefs) be hung by aiilk line, and
the cxcitcd tube is applied to It, it will not only be attracted, but will
have an attraitive quality communicated to it from the tube; and if any
light bodies arc brought near the ball, they will be attradted by it.

the tube, when ftrongly excited, will not only attraél, but after-
wards repel any light bodies brought near it, in like manner the cork-
ball will be endued with the fame property; ib that a fmallcr ball will firft
he attracted towards it, and then repclledfrom it, the fame as the leaf-gold
INEx/>. 2. and on touching any other body it will be again actradled; and
this may be repeated feveral times, provided the fmaller ball is much
Icisthan the larger one, tho’ the cftcft will conftantly grow weaker and
weaker, as every time the leflcr ball is attradled, it carries off with it
fome of the electric virtue, and is likewifc endued with the fame proper-
ties as the larger ball.

Mr Gra;;, Mr Dufay, and otherf, liave obferved, that this ekftrical
quality is not only to be excited in glafs, but in moft folid bodies capa-
ble of frieUon (metals cxcepted) ; tho’ in fome it will be fcarcely fenfible,
and that itis found to be ftrongeft in wax, refins, gums, and glafs : and
as glafs k the cafieft procured of a proper form, it has generally been
lifcd in making thtfe experiments. It has been further obferved, that

thofe
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rhofebodiea in which the elc6trical quality is capable of being ciccited, the
ftrongcft by friction will receive the lead quantity of it from any other
excited body, and therefore are properly made ufe of to fupport any
body defigned to reccive the clcétrical virtue. The truth oi this will
fufRciently appear from the following experiment.

~51

Hang up two lines, one of filk, and the other of thread; that of thread Exp. V.

will be attradted by the tube at a much greater diftance than the filk.
Again * faften to each ftring a feather, or other light body ; if tI>e tube
Is brought to the feather faftened to the filk, it will be firft actraéted,
and afterwards repelled ; and from tiie virtue communicated to it from
the tube, the feveral fibres of the feather will ftrongly repel each other.
But when the tube is brought to the feather faftened to the thread, the
feather wHI be ftrongly attracted, and continue to be lo, without ever
being repelled, the virtue paiTing off by the thread it is hung to. If a
glafs ball is hung to the filk line, it will be but weakly attradted by the
tube; but one of cork or metal much ftronger.

Let a rod of iron be fuftained by filk lines, and by means of a glafs Exp. V1.

fphere (whicli can be more regularly and conftantly excited than a tube)
be made eleélrical; it will be found to have all the properties of the
excitcd tube mentioned in Exp. i. A ftream of light will come from
the end of it, if it is pointed ; it will attract, repel and communicate
this virtue to any other non-elcélric body : on the approach of a non-
de<ttric, a fpark of fire, with a fnap attending it, will come from it]
which fpark will be greater or Icfs, as the bodies approaching it have
more or lefs-of the eledrical quality refiding in them ; and there will
likewife be the fame oifenfive fmell as was obferved of the tube.

From thefe experiments, which | think contain the ~vincA™i phano*
mem of Electricity, may juftly be drawn the following conclufions.

1. That thefe phenomena are produced by means of effluvia\
which, in exciting the eledrical body, are put into motion, and fcpa-
rated from it.

2. That the particles compofing effluvia ftrongly repel each other.

3. That there is a mutual attraftion between thefe particles, and ail
other bodies whatfoever.

I'nat there are effiuvia emitted from the tube when rubbed, and which

furround it as an atmofphere, is evident, from that ofieniive fmell arifing.

from them, from that fenfation on the hands or face, when the tube is
brought near cither of them, and from thofe fparks of light, on a ftill
nearer approach of the finger to it.

That the particles of thefe effluvia repel each other, is proved by the
cork-balls (Exp. ™). and the fibres of the feather {Exp. 5). repelling,
cach other, when impregnated with them ; and by the leaf-gold (in
Exp. 2). being repelled by the tube, and no: returning to it again, until,,

by coming near, or touching, fome non-clc6lric body, the ~uvia arc.
drawn oif from it.

From*.
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From this property it is, that thcfe effluvia expand themselves with fo,
great a velocity whenever they are fcparatcti from t-lie eleclric body*, and
as they are likewifc capable of b”ing greatly condcnfed, may we not
from hence jullly conclude they are claltic ?

That there isa mutual atcraftion between thcfe effluvia and moft other
bodies, appears from their colU-ding from the tube fuch quantities there-
of, as to endue them with the fame properties with the tube itfclf, as was
proved by the 3%, and 5/~ but more particularly by the 6th ~xpc-
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Tht-fe principles being admitted, it will follow, that the greater Difre-
rence there is in the quantity of eleftricai effluvia in any two bodies,
the ilronger will be their attraftion. For, if the effluvia in each are equal,
inftead of attrading, they will repe! each other; and in proportion as the
guantity of eleclric matter is drawn from one of the bodies, will the a?-
tradion between them mcrcafc, and conft qucntly be ftrongeil, when any
one of them has all the eledlrical matter drawn from it.

The particles of thefe effluvia arc fo exceeding fmall, as eufily to per-
vade the i>orcs of giafs, as is evident, in that a feather, or any light
bodies inclofed in a giafs ball hermetically feajed, will be put in motion
on the excited tube bting brought near the outfide of it and it has been
generally thought that they pais through the pores of the denfeft bodies;
and there are icvcral experiments which rendtr this fuppofition not im-
probable ; tho’ | muft acknowledge | have not yet met with any one
that 1 think is quite conclufivc.

1 fliall now proceed to ihew, how, from thefe principles, the ph~m-
mcjia of fomeof the more remarkable expt riments of Eledricity may be
accounted for.

Exf. VII. I-et a rod of iron, pointed at one end, be fufpended on filk lines, as
in Exp the 6/;, and by the fphere be made eledrical. When the rod
Is ftrongly eledrified, a llrcam of light in diverging rays will be feen to
ifiue from it's point; and if any non-eledric body is held a few inches
from the point, the light will become viflble to a greater diftance, and if
the non-eledric body is likewife pointed, a light will ftem to iiuie from

J that in diverging rays in the fame manner as from the eledrified rod.
t But if the non-eleclrical body is fiat, and held at the fame diftance from
the rod as the pointed one was, no light will be feen to come from it.

The principal phenomena to be accounted for in this experiment are*,
why a light is only feen at the point of the rod, and not through the
whole length of it ? Why this light is vifible to a greater length, when
the point is approached by a non-elestric ? And, why a light is feen to
iflue from the non-ekdric when it is pointed, and not when it is flat.

Upon which | obferve, that whenever the fphere is excited, the elec-
trical effluvia are thereby put into motion, and made to form an atmof-
phere round about it, from whence, by their repulfive property, they
endeavour to expand themfelves on all Tides equally; but being ftrongly at-

traded by theiron, a great part ofthem are drawn oft'along the rod, about
whofe

luua
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wliofe furfa<~they- likcwifc form an atmofphcrc, which will be denfer or
rarer, in proportion as the attradlion of the rod is greater or Icfs j and
as the rcpulfivicrpowcr of thcfc effluvia will always incrcafe in pro-
portion wuh their dcnfuy, it win lollow, that whenever the fphere is fo
ftrongly fxcitod, that the effluvia furrounding it are denfer than thofe
furroun”™iing the rod, they will, by their ri-pulfive property,'dri-zq th;é

troni the cnd of it in a ftream, and shat with a very “~reac velo-
city™ A4S is evident, from their ilriking againft the hand like a blail of
wiod when brought near the end of the rod: and as this velocity is
partly owing to the attraibion of the rod, fo this attradlion contin”iing
guite to the end of it, the velocity of the particles will there be great-
er ; and as they approach towards the point, they will be brought nearer
together, and thereibre become denfer there than in any other part of the
rod ; and therefore if the light is owing to the denfity and velocity of
the effluvia™ it will be vifible at the point, and no-wherc elfe.

And that the light is thus produced, will appear, in that whatever
increafes or diminifhes either the velocity or denfity of the particles
will increafe or diminiih the light. For, let the motion of the wheel
which turns the fphere be flopped, the current of the effluvia will like-
wife be ftopped, and the rays of light will no longer be feen ro iiTue
from the point, and yet the whole rod will continue to be eleélrical,
but, on putting the fphere again into motion, the effluvia will become
vifible as before, and will increafe, as the fphere is more ftrongly ex-
cited. Again, the light will be vifible to a greater or lefs diftance, as
the point is more or lefs acute ; and as this light isalways brighteft next
the point and grows fainter, as the rays diverge, this is plamly owing
to the different denfity of the rays at equal diftances; for, when the
point is more acute, the rays will diverge lefs, and therefore will be
denfer to a greater diftance than when it is lefs acute.

When a non-elcdtric, whofe end is fiat, is brought within a few
inches of the point of the eledrified rod, the eleclric ftream will be at-
tracted by it, and the rays made to diverge lefs than before; and the
cfFedt will be the fame as if the point was more acute; wz. a continuation
of the light toa greater diftance, and which will be farther increafed by
the additional velocity the particles will acquire from the attra6lion of
the non-eleitric. What will follow on a nearer approach of the non-
electric to the rod, will be.confidercd under the next experiment.

If the non-eleftric is pointed and held in the fame place as the for-
mer, a light w'ill appear from: it the fame as from the elc(ilrical body
for, as the points of the two rods are the parts which approach neareft
cach other, the attraction there will be ftrongeft: the rays therefore,
which diverged from the elt-étrical rod, will attracted by, and made to
converge towards, the point of the non-eleCtrical rod, and will confe-’
quently be nearly of the fame dt-nfity at the one &, the other -; and the'
velocity being accelerated by the additional -attraétfcin, the rays* will

become luminous at tiie point of the non-elcctric, the faiiK as*at the point*
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