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GENTLEMEN,

HE difpofal of the annual prize-medal, founded ot

the benefation of fir GODFREY COPLEY, baronet,
having for fome years paft devolved upon your Prefi=
fident and Council, they have hitherto been fortunate
in executing their truft in fuch a manner as to receive
your approbation. Indeed, the {trict regard for the ho-
nour of the Society, and the deference due to the opini-
ons of the other learned members, have been {o much
the objects of their attention, that they could not well
fail to be directed by them to {uch of your publications
as were more particularly deferving your favourable no-
tice; and they flatter themf elves, that theyl {hall not now
be lefs fuccefsful than on former occafions, For, if you
call to mind the various Papers of experiments in the laft
volume of your Tranfactions, you may remember that
though you warmly acknowledged the merit of many
A2 of
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of them, yet it was with peculiar pleafure you liftened
to that from Mr. wALSH, upon the torpedo, on account
of the new and very ftriking circumftances contained in
that communication, and of the pains and time beftowed
by that gentleman on this inquiry.

But, in order to your more freely {ealing the choice
of your council with your fuffrages, permit me, GEN-
TLEMEN, firft to lay before you a fhort abftract of what
had been done-in this branch of natural hiftory, antece=
dent to Mr. waLsH’s experiments; and then to remind
you of a few of his principal ones, that, while we do
juftice to our worthy brother, none may be defrauded
of the praife due to their labour.

THE torpedo, or cramp-fith, a {pecies of the ray, being
a common inhabitant of the Mediterranean, was
early known to the Greeks. We find it fir{t mentioned
1n a book anciently afcribed to HIPPOCRATES, indeed
only as an efculent fifh; but the name alone (voigxn) is
{fufficient to afcertain the knowledge the ancients then
had of its torporific qualities. AndpLATO, nearly contem-
porary with HIPPOCRATES, certainly knew of them, as
appears
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appears by the humorous comparifon he makes of so-
CRATES to that animal, which he puts into the mouth of
MENON, in his dialogue of that name. And his cele-
brated difciple in phyfics, ARISTOTLE, particularly treats
of itin his Hiftory of Animals. Thetorpedo ({fays he) hides
itfelf in the {and or ooze, and whillt the other fifhes
{wim over it, and touch it, he benumbs them, {o as to
catch them and feed upon them: as a proof, the mullet,
the fwifteft of the watery race, is found in his ftomach.

But though arisToTLE knew that the touch of the
torpedoftupified other fifhes, hefeems not tohave known
that this extraordinary effect could be tranfmitted toother
animals not in immediate contaét with it, but by the in-
terpofition of a ftick, a rope, or water; facts toocurious to
have been omitted had he ever heard of them. Poffibly
he might have been informed, but rejected the accounts
as fabulous (for of all the ancients none appear to have
been fo much on their guard againit impofition) or he
might have thrown them into fome part, that has been
fince loft, of his book called @aupdsia *Axesiud, /Fon-
derful Relations. Yet arisTOTLE had only the teftimony
of filhermen for what he reports of the torpedo: indeed
he exprefly fays fo. In thofe days, and for many ages

after, the pride of man fet him above experiments; and
above
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above the {ufpicion, that by fuch low and mechanical
operations he was to difcover caufes and learn to reafon.
ArisToTLE himfelf, thatadmirable genius, knew not this.
Had the great Stagirite heard, that, to underitand by what
principles the torpedo acted, a naturalift from Britain
had travelled through Gaul to the Atlantic ocean, and on
that coaft had made a hundred experiments upon that
fith, and with fuccefs; there is no doubt he would have
placed that account among the chief of his /7onderful Re-
lations. Lord BacoN was the firft who detected and com-
bated this prefumptuous error, and who, by humbling
the vanity of man, exalted his power over the works of
nature. IHe was the firft who taught, that as owr bread,
fo our {cience was to be earned dy the fweat of our brow;
and the works of this {fociety will, I truft, be an everlaft-
ing teftimony of the truth of his doétrine.
THEOPHRASTUS, the learned {cholar and fucceflior of
ARISTOTLE, appears to have been better informed con-
cerning the torpedo than his mafter. ATHEN £Us relates,
that this philofopher, in his book on venomous animals,
obierved that the torpedo conveyed this benumbing fen-
{ation through flicks and {pears into the hands of the
fithermen that held them. And fince I have quoted
ATHEN £Us, though not in a chronological order, I {hall

5 add,
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add, that he mentions pIpHILUS of Laodicea, for taking
notice, in his commentary upon the Theriaca of Nican-
DER, that it was not the whole, but certain parts of the
body of the torpedo that occafioned the torpor. HERO of
Alexandria,in his Pneumatics, mentions this fith as emit-
ting effluvia through brafs and iron and other {olid bo-
dies.

PLINY, the laborious and ufeful compiler of ancient
natural {cience, too little a philofopher himfelf, and too
great a lover of the marvellous, has treated this fubject
accordingly. Thus, he {ays, the power of the torpedo
may be felt through the length of a rodor a {pear; which
is a fat: but that this fith binds thelegs of the nimbleft
perfon that treads upon it, is an exaggeration; and it is
falfe what he adds, that this animal is alfo able to bind
the arms of the ftrongeft, at a diftance.

PLUTARCH, though no profefled naturalift, vet fur-
nifhes us with a fuller and jufter account of the torpeda.
According to him, this creature not enly benumbs all
thofe that touch it, but alfo {ftrikes a numbnefs through
the net into the hands of the fifhermen ; nay, as {fomc re-
port, if it happen to be laid on the ground, alive, thofe
“that pour water upon it thall be fenfible of fome dimi-
nution of their feeling. Now whether this laft fact has

been
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been confirmed by later experiments, I have not learnt,
but I am inclined to believe it, as not inconfiftent with
Mr. wALSH’s principles. PLUTARCH adds, that whilit the
torpedo {wims around his prey, he emits certain effluvia,
like darts ®, that firft affeét the water, and then the
fithes in it; which, being thus difabled from defending
themfelves, or efcaping, are held as it were 1n bonds, or
frozen up.

From £LIAN, who writes a Hiftory of Animals, we
might expeét more information on this {fubje¢t than from
any other; but we are much difappointed. This author
has been fatisfied with reciting a few of the common re-
ports, and adding others too abfurd to deferve repetition.
It is remarkable, that thefe two profefled writers of na-
tural hiftory, pLiNy and £rL1AN, thould of all the an-
cients give us the lameft and moit fabulous accounts of
this {ubject of our inquiry.

Pafling from the philofophers to the phyficians, we
thall receive little more fatisfaction. Before the days of
GALEN the torpedo was applied alive to the part affected,
for the cure of an obftinate head-ach. So it appears from
DIOSCORIDES. But GALEN, always reafoning, and oppo-
fing empirical practice, affigns a caufe for that falutary ef-

# Gr. womsp By Ouamreipt ::E?mﬁfpség.
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fe&. His phyfiological fyftem was in a great meafure
founded on the four primary qualities, cold, bot, wet, and
dry. He conceived, therefore, that the torpedo acted by
a frigorific principle; for as cold occafions a numbnefsin
an animated body, fo does the fhock given by that fifh.
Such was the theory and reafoning of that age; yet, bad
as they were, they prevailed in the {chools of medicine
upwards of a thoufand years. GALEN was confirmed in
his opinion, by {eeing, as he himfelf teftifies, that difor-
der removed by the touch of a living torpedo; which be-
ing of a cold nature, ftupified or blunted the acute {fenfe
of pain. The followers of this medical chief improved
upon their leader. A living torpedo not being always at
hand, when a refrigerating medicine was indicated, the
deficiency was {upplied by preparing an oil from the dead
animal, which they were affured muft pofiefs all the vir-
tues of the living one. Upon this conceit we find pav-
LUs of /Egina, one of the ancients of the Galenic {chool,
recommending this oil for tempering the hot humour ot
the gout, and for other ailments that required cooling

applications. |
Now, confidering what little information we have re-
ceived from the philofophers and phyficians among the
ancients, it will {carcely be expeted, that we thould find
B more
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more among their poets. Poetry, the creature of theima=
gination, can feldom avail itfelf of ftriét hiftory for a fub-
ject, whether in the natural or political world. The hif-
torians of either can yet {fee but parts of a great {yftem,
and thefe, in appearance, often crooked and deformed,
from not knowing how they are to tally and to be put
t{:;gether, to compofe the fabric of the univerfe and the
hiftory of man. Such disjointed materials make there-
fore but indifferent themes for a bard, whofe aim is to
captivate the fancy with fomething beautiful and finifh-
ed. In effe@, orr1an has made no improvement in the
hiftory of the torpedo, though he contrived in his Ha//-
cuticato write an elegant defcription of it, withoutdepart~
mng 1ﬁuch from truth. He not only commemorates the
more than poetical powers with which nature has en-
dowed this fith; but diftinguithes, like prpHILUS, the
parts where they peculiarly refide. Thefe parts he calls
aaysyee (the fides) from which, as oprrax imagined, the
animal had a faculty of darting upon other fithes cer~
tain {ubftances, he terms xepxidee, but whereof the mean-
ing is obicure. To the former of thefe expreflions cLavu-
p1aN undoubtedly alludés, in a line of thofe verfes which
he copies from oPPIAN, in celebrating the properties of

the torpedo:
Sed
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- Sed latus armavit gelido natura veneno,

But, as the Roman poet has nothing new of his own,
I thall with him clofe the relations I have been able to
find of this curious fifh in the monuments of antiqui-
ty. We muft confefs them to be all unfatisfaétory; and
the more, as it does not appear, therc has been one, ga=«
LEN excepted, of all the above mentioned ancient fages,
who had ever feen a living torpedo, much lefs who had
made experiments on it; and leaft of all who had difleét-
ed it. The refult of their inquiries {ferved for little more
than a winter’s tale. Such, I {ay, are the accounts that I
have been able to collect from the ancients, concerning
this wonder of the decp; omitting only fuch reports as
{feemed to be either fuperftitious or fabulous. Butof both
{orts, you may be affured, that in thofe days of credulity,
{o many were impofed on the world, that we are not
to wonder, if there have been men of genius and learn-
ing, who, not taking the pains tomake experiments them-
felves, or firictly to inquire into thofe made by others,
have prefumptuoudly treated the whole affair as a vulgar
CITOr.

With the fall of the Roman empire, the hiftory of ani-
mals, imperfect as it was, with all other {ound learning,
funk into the darknefs of the times; nor did it emerge

B 2 before
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before the fixteenth century, an sera ever memorable for
the revival of fcience. Then lived and flourithed BrLox,
RONDELET, SALVIANI, GESNER, and others, who not only
reftored what was anciently known in natural hiftory,
but greatly improved the fubjet. Yet experiments were
{till rare and feeble, till, in the next century, HARVEY ap-
peared, and began to make them on birds and quadru-
peds. Nor did that famous interpreter of nature finifh
his career, and clofe his eyes in death, before they beheld
therifing ftateof thisSociety, and the dcademia del Cirmen-
to, our elder but thort-lived fifter, already formed. Some
of the moft eminent of that academy judging an inquiry
into the truth of what had been recorded concerning the
torpedo, to be an object worthy their attention, availed
themfelves aof their vicinity to a {fea {tored with that fort
of fith, to make the trials. REDI, one of the moft liberal
and enlightened geniufes of that age, began, and was
afterwards affifted by BoRrELLI and sTENO the Dane,
his collegues. Laftly LorRENZINI, his {cholar, engaged
in the fame purfuit, and publifhed a curious treatife upon
the {ubject.

REDI’s firft ftep was by experiments to diftinguith
between the real properties of the torpedo, and fuch as
had erroneoufly been afcribed to it, by the learned, as

well
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well as by the vulgar of former times. To this refearch
he added the anatomy of the animal; {o that REDIwas al{o
the firft, who with any accuracy defcribed thofe crooked
fubftances, lying on each fide of the {pine near the head,
which he confidered as muicles (from thence named 772/~
culi falcati) that projected certain effluvia occafioning
the {enfation of numbnefs, more or lefs, as the animal
was excited to put thefe organs into action. This hypo-
thefis, of the tranfmiffion of effluvia, was immediately
embraced by LORENZINI , and afterwards by cLAUDE
PERRAULT. But the former, not underftanding how ef-
fluvia could pafs from the body of one animal into that
of another, without immediate contact, contradilted, we
may fay, the evidence of his {enfes, by denying the fen-
f{ation he muit have had upon touching the torpedo with
a ftick, a {pear, or the like inftrument; unlefs we thould
fuppofe thofe fubjects, on which he made his trials, were
too weak for exerting the full energy of their fpecies.
Fromthe like caufes alfo erred the excellent BORELLI.
But his theory not admitting the emiffion of benumb-
ing particles, affecting the hand, either in immediate
conta¢t with the fith, or touching it with a ftick, or the
like, he referred the {fenfation to a certain brifk undula-
tion of the parts touched, which the anumal could excite

at
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at will. "This a&tion he compared to that of a firetched
cord put into quick vibrations.

Into a fimilar deception, in the next genefatiﬂn, fell
that ornament of his country and of his age, the excel-
lent M. DE REAUMUR, upon refuming this fubjeét. For in
the year 1714, being on the coaft of Poitou, he took that
opportunity of making fome new experiments upon the
torpedo, which, with the refult, he communicated to the
R. Academy of Sciences at Paris. His brethren of that
illuftrious fociety adopted his hypothefis, as did indeed
the Ingenious over all Europe; and fo natural did it ap-
pear to them, that every one wondered it had not been
fallen upon before. What then was this new {yftem? In
effet, one not very different from thatof BorRELLI; for, in-
ftead of the undefined vibrating parts of the latter, M. pE
REAUMUR {ubftituted muicles (the mu/culi falcati of REDI
and LorRENZINT) which, by the vivacity of their aétion,
imprefled on the hand, that touched thefe parts, a {fen-
fation of numbnefs, owing to the ftoppage of the pro-
greflion of the nervous fluid, or a repulfion of the {fame.
But, to obviate what might be objetted, the celebrated
mvedtigator was bound to deny that this impreflion
of numbnefs could be communicated through water,
a net, or any other foft and yielding fubftance; nay,

-
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through a ftick, except a very fhort one. In faét, M. pE
REAUMUR did deny {fuch tranfmiffions; and yet it is cer-
tain, that the fhocks from the torpedo are not lefs con-
ducted through fuch media, than thofe from a charged
eletrical phial. Shall we then accufe of want of candour
thofe celebrated authors, BORELLI, LORENZINI, and M.
PEREAUMUR? By no means: butlet uslament the weak-
nefs of the human infel‘le&, which, pre-poflefled by {yi-
tem, will often not perceive fuch objects as would ftrike the
fenfes of any other perfon, nay moit certainly their own,,
in a more unprejudiced ftate of mind! And let us regret
that other infirmity, fo incident to the beft underftand-
ing, the too great forwardnefs toaccount for every appear=
ance in nature, from fuch principles as are known, with—
out confidering how many yet remain to be difcovered!
There was a time, and that within the memory of many
of myhearers, when thunderand lightning were thought
fufficiently accounted for, from fulphureous and nitrous
vapours mixing with the air. At prefent we doubt of the
exiftence of fuch vapours in the atmoiphere, and are
etherwife fure, that the electrical fluid only 1s concern-
ed in the formation of that meteor. Now it {feems this

very fluid is the efficient caufe of the amazing qua-
lities
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lities of the torpedo. Nothing could be more unexpect-
ed, yet perhaps nothing more true.

The difcovery of the Leyden phial opened a wide and
rich field for the advancement of philofophy; and to
the honour of this fociety it will ever be remembered,
how much they have availed themfelves of that for-
tunate accident, for interpreting fome of the more in-
tricate phaenomena of nature. A few years after that me=
morable event, the celebrated profeflor ALLAMAND, fel-
low of this fociety, hearing of a fifh, in the Dutch fettle-
ment of Surinam, refembling a congre eel, but with pro-
perties fimilar to thofe of the torpedo, engaged his friend
M. ’s GRAVESANDE, governor of Effequebo, to make the
inquiry. That gentleman readily complied, and in the
year 1754 wrote M. ALLAMAND a letter on the fubje&,
which was foon after publithed in the fecond volume of
the Tranfations of the Society at Harlem. M.’s GRAVE-
sANDE{ays, that the experiment was made on a {pecies of
eel, the Dutch call fidder-vis (tremble-fifh) and that it
produced the fame effects with electricity, with which he
had been well acquainted, by having with his learned cor-
re{pondent made many experiments with the eleétrical
phial; nav, that the fhocks from the fith were much
more violent, if it happened to be ftrong and lively of its

kind;
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kind; for then it would infallibly throw the perfon who
touched 1t to the ground. But M. ’s GRAVESANDE adds,
that fuch exertions in this animal were accompanied with
no {parks of fire, as in an eleétrical machine. Thus far]
have abridged M.’s GRAVESANDE’ letter. M. ALLAMAND
{ubjoins, that he was f{atisfied that this eel muft be a {pe-
cies of the gymnotus of ArRTEDI, and all our {fubfequent
accounts have confirmed his opinion.

In the fecond part of the fixth volume of the fame va-
luable work, we find, of the {fame animal, a more ample
relation extracted from fome lettersof M. VANDER LOTT,
dated fromRio Effequebo, 1761. This gentleman makes
two ipecies, the black and the reddith, though he ac-
knowledges, that, excepting the difference oi colour and
degree of ftrength, they are not materially different. In
moft of the experiments with thefe animals, M. VANDER
LoTT remarked a wonderful fimilitude between them
and an eleétrical apparatus: nay, he obierved, that the
fhock could be given to the finger of a perfon, held at
{fome diftance from the bubble of air, formed by this eel
when it rifes to the furface of the water in order to
breathe; and he concluded, that at {uch times the elec-
trical matter was difcharged from its lungs. Ie menti-

ons another charaéterizing circumftance; which is, that
C though
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though metals, in general, were conductors to its electri-
cal fluid, yet fome were found to be fenfibly better than
others for that purpofe.

About the fame time that M.’s GRAVESANDE made his
difcovery in America, M. ADANSON, an eminent French
“naturalift, met with the {ame, or a {imilar fith, in the ri-
ver of Senegal in Africa. He takes notice, that this ani-
mal had little relation to any of the known inhabitants
of the water. That its body was round, and without
fcales, like an eel, but much thicker in proportion to its
length; that 1t was well known to the natives, and that
the French called 1t #remblewr, from the effects it pro-
duced; not fo much a numbnefs, like that arifing from
the torpedo, as a very painful trembling in the limbs of
thofe who touched it. He adds, that this efiect did not
fenfibly differ from the fhock given by the Leyden phial,
which he had felt; and that it was communicated in
the fame manner by fimple contact, or by the interpofi-
tion of a ftick, or an iron rod (five or {ix feet long) {o as
to force the perfon to drop which ever of them he had in
his hand.

M. FERMIN, in his Natural Hiftory of Surinam, pub-
lifhed at Amiterdam, in 176 g, obferves of a fifh, which
the Dutchthere call Beef-gal (tremble-eel) that one cannot

touch
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touch it with the hands, or even with a ftick, without
feeling a horrible numbnefs in the arms, upto the thoul-
ders. And he farther relates, that making fourteen per-
fons join each other by the hands, whilft he gra{ped the
hand of the laft with one of his, and with the other
touched the eel with a ftick, the whole number felt {o
violent a thock, that he could not prevail on them to re-
peat the experiment. This fith, I believe we may with
probability {ay, was the fame {pecies of gymnotus de-
fcribedj by M. ’s GRAVESANDE and M. VANDER LOTT,
though the author does not compare its operations to
thofe of the eleétrical phial.

The earlieft account, for a diftinét one, that I have met
with of this kind of eel, in that quarter of the world,
is by M. RICHER, the aftronomer, recorded by M. pu
HAMEL, in his Hiftory of the R. Academy of Sciences, for
the year 1677. In the ifland of Cayenne, where M.
rRICHER had made his obfervations, there is a fifh, fays M,
DU HAMEL, not unlike a congre eel, which touched with
the finger, or even with the end of a ftick, affects the
arm with a numbnefs, nay the head with a giddinefs, and
the eyes with a dimnefs of fight, which M. RicHER had

himfelf felt upon making the experiment,
G 2 If
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If any further evidence were wanting, to afcertain the
eleftrical nature of this eel in thofe parts, I would recom-
mend the perufal of the Effay on the Natural Hiftory of
Guiana, by Dr. BANCROFT, member of this Society, where
the reader will find feveral curious experiments made on
this animal by that gentleman. But, as the book is in
every body’s hands, I thall {jnljf take notice, that the au-
thor confirms M.VANDER LoTT'saccount,of a fhock from
this animal being communicated through a confiderable
fpace of air; a circumftance to which we have nothing
fimilar in the torpedo, though it be a commeon effet in
an electrical difcharge.

I{hallnottherefore, GENTLEMEN, takeup moreof your
time, with offering you further accounts of thefe curious
animals, given us by travellers, and the lefs, as I have
met with no original ones, excepting the above, but what
from either toomuch brevity, or manifeft {igns of inaccu-
racy, have left much doubt to what genera of fithes thofe
electrical ones were to be referred. I fhould only except
that eel which M. pE LA cONDAMINE defcribes in his
voyage down the river of Amazons, that was moft pro-
bably the true electrical gymmnotus ({o commonly found
in the rivers of the adjacent country of Guiana) about
which we have been juft difcourfing. Not fo that fith

3 which.
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which Mr. mooRrE found in an African lake near the Gam-
bia; nor thatother, which Mr. ATKINSs faw in the river Si-
erra-leon, likewife in Africa. Andit is pretty evident that
the electrical fiflh mentioned and delineated, but {carcely
defcribed by N1EUHOF, as taken in fome of thelakesof In-
dia, and called by the Dutch wzecer-aal (lake-eel) is no {pe-
cies of the gymnotus, atleaftif juftly drawn, fince we find
there a long fin on the back of that creature, and none on
its belly. No more fhould that fifh, provided with torpo-
rific powers,which piso found in Brazil,have any other re-
lation to the gymmnotus, {ince the author compares it in fi-
guretoafole. Northatother,of the {fame country, poflefled
of fimilar qualities, which p1so calls Piraque (MARGRAF,
Puraque) if it at all refembled the figures given of it by
thefe travellers and natural hiftorians. I would pafs the
fame judgement upon the Indian congrus mon/flrofus ot
poNTIUS. AndIfhouldhefitate aboutthateel,the {ubject
of a Paper, communicated tothis Societyinthe year 168o,
by Dr. GALE, from the author Dr. BATEMAN, who had
been twenty years a planter in Surinam. All that I would
with any degree of certainty conclude, is thatamong fithes
the electrical properties are not confined to that {pecies of
ray called the torpedo, nor to that {pecies of gymnotus

called the gymnotus eleciricus, but that nature has en-
dowed
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dowed with the {fame powers {everal other inhabitants
of the waters, though hitherto imperfectly known.

Now, in juftice to thofe authors who have firft men-
tioned the eletric gymnotus, and efpecially to thofe who
haveoriginally furmifed a fimilitude between the proper-
-ties of the torpedo and thofe of that eleétrical eel, and
between the properties of both and thofe of the Leyden
phial, I have thought proper to commemorate their
names on this occafion; though after all, I have reafon
to believe that our worthy brother has taken the hint of
making his experiments from none of them, but folely
from what he had read concerning the torpedo in writers,
who thought of nothing lefs than referring fuch powers
in animals to an electrical origin; nay, who lived, many
of them, long before the laws of electricity were known.
Nor had the furprizing benumbing effects of the elec-
tric gymnotus ever been {o narrowly obferved, much lefs
confronted with an electrical apparatus, as that we could
with any precifion fay, how far nature had carried the
analogy between the two.

To Mr. waLsH therefore we owe not only thefirft,
but a2 numerous{et of the beft chofen experiments on the
torpedo, for afcertaining its electrical nature, together
with fome correct and elegant drawings of the intire ani-

2 mal,
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mal, and of fome of its principal organs that appeared
upon diffection. For this latter part of the difquifition,
the Society, as well as Mr. wALsH, is much beholden to.
another member, Mr. JoHN HUNTER, Who thereby has
fupplied us with an wfeful addition to the anatomical ex-
amination of the animal by REDI, STENO, and LoREN-
ZINI. And I may moreover acquaint you, that though
Mr. warLsH has laid before us an account of his princi-
pal experiments, his occupations have not yet permitted
him to enumerate every curious particular that occur-
red to him in the courfe of his refearch; as I can teftify,
from having been favoured with the perufal of the jour-
nal he had kept of all his tranfactions.

The very firftexperiment of Mr. waLsHdiicovered the
ele¢trical quality of that fluid in the torpedo (which had
iolong diftinguifhed this fifh) by his conveying it through
the {ame conductors with electricity, {fuch as metals, water,
and animal fluids ; and by intercepting it by the {fame non-
conductors, namely glafs and {ealing wax. Nor in this
circumftance only did the fimilitude between the eleric
and torpedinous fluids appear: one of the moft brilliant
of Mr.waALsH’s difcoveries was, thatthis animal not only
could accumulate in one part a large quantity of electric

matter, but was furnithed with a certain organization dif-
pofed
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pofed in the manner of the Leyden phial. Thus while
one furface of the eletric part ({fuppofe on the back) was
charged with this matter, or, as itis called, wasina pofitive
{tate, the other furface (that on the belly) was deprived
- of it, or was in a negative ftate; fo that the equilibrium
could be reftored, by making a communication between
the two {urfaces, by water, the fluids of the human
body, or metals. A man prefling upon one of thefe
furfaces with ene hand, could, with the other, by the
mediation of his own fluids, make a circuit for the con-
vevance, and at the fame inftant receive a fhock ; viz. the
{ame fenfation that is imprefled by the eletric matter in
pafling through our arms and body, from the infide of a
charged Leyden phial to its outward coating. We need
but attend to the following experiment, which Mr. w ALSH
made at Rochelle in prefence of the Academy there, to
iee how admirable this circuit 1s, and how {fimilar to a com-
mon eletrical one. A living torpedo was laid on a ta-
ble, upon a wet napkin; round another table ftood five
perfons infulated ; and two brafs wires, each thirteen feet
long, were fufpended from the cieling by filken ftrings.
One of the wires refted by one end on the wet napkin,
the other end was immerfed in a bafon full of water,
placed on a {fecond table, on which ftood four other ba-
fons,
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fons, likewife full of water. The firft perfon put a finger
of one hand into the water in which the wire was im-
merfed, and a finger of the other hand into the fecond,
and fo on fucceflively till all the five perfons communi-
cated with one another by the water in the bafons. In
the laft bafon one end of the {fecond wire was dipped, and
with the other end Mr. waLsH touched the back of the
torpedo, when the five perfons felt a {hock, differing in
nothing from that of the Leyden experiment, except in
being weaker. Mr. waLsH, who was not in the circle of
conduction, felt nothing. This was feveral times fuc-
cefsfully repeated, even with eight perfons; and the ex-
periment being related by M. DE SEIGNETTE, mayor of
the city, and one of the fecretaries of the Academy of
Sciences of Rochelle, and publifthed by him in the French
Gazette, the account becomes the more authenticated.
For though we place full confidence in the candour and
veracity of our worthy brother, vet in the eyesof the pub-
lic the evidence muft be {trengthened by the teftimony
of thofe, who, but for the fake of truth and {cience, were
no wife interefted in the matter. We are therefore the
more obliged to Mr. waLsH for having made thefe ex-
periments #o? iz a corner, but 1 may {ay, before the
world; and in that very country which gave birth to the

D celebrated



[ 30 ]

celebrated M. DE REAUMUR, whofe reputation as a phi-
lofopher could not but {uffer fome diminution, in pro-
portion to the credit gained at this time by the fortunate
{tranger. And indeed the whole behaviour of the learn-
ed academicians, firft at Rochelle, and afterwards at Paris
(when the experiments became known there) was {uch
to their gueft, as fhewed them to be on this, as on other
occafions, the true lovers of {cience, emulous not.envious
of the reputation of their neighbours.

But though no farther evidence be wanting to authen-
ticate the experiments of Mr. waLsH, yet for the confir-
mation of the conclufions he draws from them, it is with
pleafure that I can join the teftimony of our learned and
candid brother Dr. INGENHOUSZ, phyfician to their Im-
perial Majefties at Vienna, who, being in Italy, when he
received a general account of Mr. waLsa’s fuccefs, at my
requeft repaired to Leghorn, to make fome experiments
himfelf upon the torpedo. How far they agreed with,
and corroborated, thofe of Mr. waLsH, I need not men-
tion, as you have {o lately heard the doctor’s letter to me
on that fubject.

Nor fhall I return to enter inte any farther detail of
Mr. waLSH’s experiments, confidering what encroach-
ment I have already made on your time, and how fenfi-

2 | ble
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ble you muft be, that thofe which I have already re-
minded you of, have merited the honours you are now
conferring upon him. I fhall only obferve, that our in-
genious brother, having traced the fimilitude between the
operations of the torpedo, and thofe of an electrical ap-
paratus, he found it fo ftrong, as to perfuade him that it
was the identical fluid that ac¢tuated both the animal and
the machine. Yet he remarks, that though the charged
phial occafions attraction and repulfion in fuch light bo-
dies as the pith-balls, placed near it, and its difcharge is
obtained through a fpace of air, and accompanied with
lightandfound; nothing of this occurs with refpect tothe
torpedo. But to thefe objections againit a perfett agreé-—
ment between the electrical and torpedinous fluids, Mr.
WALSH anfwers, that upon charging a number of large
jars with a fmall quantity of eleétric matter, and then dif-
charging them, that matter will yield the appearances of
the torpedo only. It will not now pafs the hundredth part
of thatinch of air, which in its colleted ftate it would run
through with eafe; the fpark and fnap and the attraétion
and repulfion of the balls will alfo be wanting; nor will
a point brought however near, if not juft in contalt, be
able to draw off the charge; and yet this diffufed electric

matter, to effeét its equilibrium, will inftantancoufly pafs
IR through
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through a confiderable circuit .of different conductors
properly conneéted, and give a fenfible fhock to fuch per-
fons as compofe thecircle. Butwhere is that Iarge furface
of diffufed electricity to be found in the torpedo? Mr.
wALsH replies, that from a minute divifion of parts a
- large furface will arife; andthat even our naked eye will
tell us, that thofe {ingular tubulated organs of the tor-
pedo confift, like our electric batteries, of many bodies of
a prifmatic form, whofe furfaces taken together compofe
a confiderable area. To this argument we may add, that
hitherto no difference has been found, except with re-
gard to more and lefs, between the eletric matter which
is drawn from the clouds, and that other which pervades
all terreftrial bodies, and 1s collected by every apparatus.
If therefore between lightning itfelf and the charge of
a Leyden phial, there is no {pecific difference, nay {caxce
a variety, as far as is known, why then thould we un-
neceflarily multiply {pecies, and {uppofe the torpedo
provided with one different from that which 1s every
where elfe to be found? But leaving this queftion to be
more thoroughly handled by fubfequent experiments, let
us conclude, that fuch has been the fimilitude eftablithed
between the electrical fluid of the torpedo, and that of
nature at large, that in a phyfical {fenfe they may be con-

fidered as precifely the {fame.
Mr,
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Mr. aUNTER has well obferved, and I think is the firft
who has made the obfervation, that the magnitude and
number of the nerves beftowedon thefe eleétricorgans, in
proportion to their fize, muft appear as extraordinary as
theireffects; andthat,if we except theimportantorgans of
our{enfes, there is no partevenof the moft perfeét animal
which for its fize is more liberally fupplied with nerves;
nor yet do thefe nerves of the electric organs feem necef-
fary forany fenfation that can belong to them. And with
refpelt to action, he obferves, that there is no part of any
animal, however {trong and conftant its action may be,
which enjoys {o large a proportion of them. If then it be
probable, that thefe nerves are unneceflary for the purpofe
either of {enfation or aétion, may we not conclude, that
they are fubfervient to the formation, collection, and ma-
nagement of the eletrical fluid, efpecially as it appears
from Mr. wALSH’s experiments, that the will of the ani-
mal commands the electric powers of its body ?

If thefe reflections be juft, we may with fome proba-
bility foretell, that no diicovery of confequence will ever
be made by future phyfiologifts,. concerning the nature
of the nervous fluid, without acknowledging the lights

they have borrowed from the experiments of Mr. wALsH
upon
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upon the living torpedo, and the diffe¢ticn of the dead
animal by Mr. HUNTER. But whether this will be the
individual effect or not, philofophy by thefe curious and
{uccefsful refearches has made a valuable acquifition;
{ince we may be affured, that whatever tends to difclofe
the caufe rerum, the fecret laws of Nature, cannot ulti-
mately fail of fubjecting her, more or lefs, to the ufes of
life ; and of manifefting, more and more, the wif{dom and
power of the_Great(;r in all his works.

MR. WALSH,

IN confequence of the approbation of the choice made
by the Council, fo unfeignedly exprefled in the counte-
nance of every gentleman prefent, it remains, that in the
name, and by the authority, of the rRovAL socizTY oF
LONDON, formed for the improvement of Natural Know-
ledge, I deliver into your hand this Medal, the prize you
have fo meritorioufly obtained; not doubting, sir, of
your grateful acceptance of fo honourable and unperith-
ing a memorial of their efteem, and of the fenfe of their
obligations to a perfon, who in fo diftinguithed a man-
ner has contributed to promote the great ends of their
inftitution. And, in the fame refpetable name, let me

add,
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add, that they are fo much perfuaded of your abilities to
affift in their grand work, the Interpretation of Nature,
that they earneftly call upon you to continue your libe-
ral and {] pirited labours. With pleafure the}? underftand
that you have already turned your views to the eleétric
gymnotus, that other wonder of the waters, an animal
pofiefled of powers fimilar to thofe of the torpedo, but of
{uperior energy; and the Society flatter them{elves, that
fo much light will be gained by that inquiry, that you
will be enabled foon to make a farther difcovery of the
myfteries of Nature. Her veil, fearnot, sir, toapproach *..
Animated with the prefence of this illuftrious and fuc-
cefsful Body, I will venture to affirm, that Nature has no
veil, but what time and pm*fm;erillg experiments may re-
move. In the inftance before us, view the progrefs of the
powers of the mind; view the philofophers of the early
ages, like the “ children of the World”}, amufed and
fatisfied with the ftories of thetorpedo; asincurious about
their authenticity, as about the caules of fuch extraordi-
nary effets. This animal {ferved them for an emblem, or
an hieroglyphic, for a figure of {peech, or an allufion of
pleafantry; at beft as a theme for a copy of verfes. But

* Alluding to that paffage in Mr. warsn’s Paper, ¢ We here approach to that
¢ veil of Nature, which man cannot remove.”

4 Lord BAcoN,.
the
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the World, rifing in years and in wifdom, rejects {fuch
trifles. The Interpreters of Nature, in the adult ftate of
Time, make experiments and induc¢tions, diftruft their
intellets, confide in faéts and in their fenfes: and by
_thefe arts drawing afide the veil of Nature, find a mean
and groveling animal armed with lightning, that awful
and celeftial fire, revered by the ancients as the peculiar
attribute of the father of their gods.









