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ming Water, in Seas, and in Clouds, and in Pickle ; yet not {o fre-
quent,as to efcape always the fufpicion of being Prodigies. But
in the forefaid references more is faid of Light, than | amable to
exprefs; | fhall only add, That [ gave full warning to obferve,
whether the Light in my two Inftances had any blewifh or green-
ithtin€ure ; all thatfaw both, affirmed the Light tobe as clearas
the brightelt Moon-fhine,and fo itappeared to my owneyes ; and
I can perfe@tly remember, that I really thought the beams which
came from the Mackrel,and the ftirred pickle,to be bright Moon-
fhine,tilla Servant brought me to the Veffel,to fte the contrary.

Poftfeript.  We had the report here(whether true or falfe,you
may beft know) ofthe fhining Beef in the Strand, about the fame
time,when the Neck of Veal, firlt mention’d, thined here,  And'it
was here obferved, That the Stars had that night a glaring bright-
nefsand largenefs, more than ordinary, and for fome moneths be-
fore,and ever fince, the weather hath been more gentle, warm,and
dry, thanisufual in thofe months 5 but *tisabove my skill to de-
monftrate, how this belongs'to the matterinhand.  Note, that the
Mackrel-pickle was thick and not tranfparent, till it was ftirred

and flaming; the Pork-pickle was clear,or tranfparent,yet {hined
not in any part.

A Difeonr [e concerning the Spiral, inflead of the fippofed Annular,
Seruture of the Fibres of the Inteftins 5 diftover'd and fhewn by
the Learn'd and lnquifitive Dr. Wiliiam Cole to the R.Society.

g Ifcourfing (niear two ycarsfince) witha very ingenious Per-
A fon, concerning the Mechanical reafon of the DLerifialtick
motion of the Inteltines, which is by Anatomifts deduced princi-
paily from dunular fibres,conltituting according to the reccived
do&rine(with the righe fibres immediately invefting them, though,
by theby, I take thefe to makea diftiné coat) one of the coats of
them ; hisfence was (which he told me was that likewife of fome
others of hisacquaintance ) that they might be rather numerous,
though fiall, Sphinéter-mufcles, than fingle fibres, to which that
motion 1s 10 be attributed ; Mufcles being in moft, ifnot all,other
inftances owned to be the adequate inftruments of motions analo-
gousto this 3 and fibres, though abfolutely neceffary, yet beingno
otherwift fo, thanas (a number of them being colle@ed, and fitly
difpofed) they conftitute a Mufcle,

The Coajelture feemed to me more probable than the valgarly
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received opinion: but yet (with all refpe&t to the abettors of
either ) feveral difficulties occurred to me, whether of the two
fuppofitions foever were allowed.

For, firft, I conceived it might be doubted (each of thefe,whe-
ther {ingle fibres, or mufcles, being fuppofed dittin&, as I think
they generally are, and, if annular, [ conceive, muft be) how the
attuating matter,or impreffion (according to the opinion of fome
learned men ) fhould be tranfmitted from one to another down
along the whole tradt of che Inteftines ; fince Narures ufual way,for
the propagation of Animtal motion,is by a Continuation of veffels,
(orat leaft fibres, whether they be concave or not) from the pare
where it begins to that to which’tisimparced, either for the con-
veyance of fome a&uating fubftance, or (according to the other
Hypothefis) the communicating an impreflion. But there being,
in the dnnular fuppofition, no fuch continuation of veffels or fi-
bres, a lateral contiguity beingall that can be pretended, it wight
perhaps beurged,that the influent and moving matter (according
tothat notion ) might be tranfmitted by mutual inofculations be=
tween the contiguous fibres along their fides 5 which, ifthereke
no Communication by veffels, was the only way,I could ghefs a,
to folve the doubt ; for,the notion of an Impreffion would hardly
Jo the bufinefs, fince it feemed not evident,that there cou!d be,in
that fuppofition of a Continuity of fibres, teqfity enough in the
Inteftins to carry on fuchamotion.  But to this I confidered,

Seconaly, That fuch a fuppofition feemed not very agreecable
to Natures methods, which ordinarily makes ufe of Veflels (and
thofe both clofe, and as dire& as the defign and organization of
the pare will bear,) for the tranfmiffion of the fluid fubftances in
the bodies of animals, notlateral emiffaries ; except where fome
great inconvenience is defigned to be prevented by the help of
fuch conveyances ; as, for inflance, by the Anaftomofes,difcover-
ed to be between veins and veins, arteries and arteries, in which
veilels the bloud running with a large and rapid fiream, fhould
anv of them chance to be obftru&ed, the Circulation, foneceffary
to life,muft needs be intercepted,without fome Jateral conveyance
of it intoothersof the fame kind: Which inconvenience yet [
fuppofed would hardly be alledged in the prefent cafe ; that fa-
brick of thofe veffels feeming to be defigned for extraordinary
emergencies,but #hefe being,according to the prefent fuppofition,
the conftant and neceffary du&s of this aGtuating matter. But
neverchelefs, Thirdly,
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Thirdly, 1t feemed difficult(tomeat lealt) to folve this Inte(ti-
nal contra&ion, though thefe lateral apertures were fuppofed :
For, if fibres (whether confidered as fingle, or as confticutinga
mufcle) be contra@ed according to their length from fome influ-
ent matter,it muft be(according to my fence) from a diftenfion of
them in breadch ; and, in order to that, this matter muft undergo
fome confinement in the part to be diftended ; but if they have ja-
teral perforations (andthofein the oppofite part proportionate
to thofe in that which admits this matter, which muft, I conceive,
be granted,fince the contraftion is all along the Inteftines propor-
tionate,) how canit be fuppofed, a diftenfion (‘at leaft fuch a one as
1s here required) can happen, when the matter defigned to effect it
has foready a paffage forth, efpecially its determination from tke
impelling caufe being in right lines downward ? If it were obje&-
ed, that the moticn of this fubftance might be fuppofed to be la-
teral as well as dire&, in regird there would bea paffage for it in-
to the fibres as well as through the Anaftomofes, and that in pro-
portion larger than through thefe, whénce nothing feems to hin-
derbut that a diftenfion of them might follow ; I fuppofed, it
might be replyed, that, by reafonof fuch a diftorfion of part of
the impelled matter, it feems,that the impreffed motion would be
foon loft (according to the laws of motion) "unlefs the impelling
caufe were more violent than [ fee reafon in this cafe to imagine it
tobe. Butindeed I think,no Anatomifts have obferved,that muf-
cles (fuppofing theft fuch) receive their aétuating matter inat
their fides, or,when their motion ceafes, fend it forth thar way ; but
all, fofar as has been obferved, are fenced with a confiderably
compa®, and (comparatively) impervious membrane.

Fourthly, 1confidered, that all mufcles are obferved to have
two tendons, one at each extremity, by the approach of one
whereof toward the other, its motion, which is contra&ion, is
performed ; but it feems hard to conceive, that thefe tendons
fhould coincide (as in this fuppofition they muft) and,if they do,
I prefumed it would be difficult to determine, what part of thefe
circular mufcles (if fuch) the tendonsare,and where the motion
fhould begin in each;it being obferved,that allmufcles are faftned
to fome, either fimply or comparatively, unmovable part,toward
which (ordinarily) they move, and by which the inftin& of moti-
onis from the nerves conveyed to them: But no Anatomifts, (fo
faras I had obferved ) having difcovered, that any one part of

thefe
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thefe mulcles, or moving fibres, whichfoever they be,has any firi-
&er cohefion than other withany of the adjacent parts, I concei-
ved, | might be allow’d the liberty to dowbt of the Hypothefis, efpe-
cialiy if | could fatisfie my feif better by snocher,

For inftead of thefe folutions there uccurred to my thoughts a
third way, which ( provided experience would countenance it)
feemed more mechanically adjufted to foive the Phenomenon ; viz.
That thofe fibres, which have been eftecurd annular, might per-
haps be fpiral, and (0 be continued down inone tracy to the fowelt
extremity of the inteftines ; withal, that their finalnefs, compared
with the compafs they fetch about the inteftine, might very eafily,
1 conceived, impofe upon any, who made not thofe refleétions, or
tried not to unravel thems their declination being, for that reafon,
not eafily difcernible : Which if true, it fremed probable to me,
that when either a bare motion fhall be imprefled on themat their
beginning, or any fubftance impelied into them, they being to be
fuppofled in flatu waturali moderatly tenfe | {0 longas the moving
cauftcontinues,the motion mudt be fucceflively continued all along
their tra&ts, and, that being in ambitum, muft therefore, whilft ic
lalts, by abbreviating thefe fibres, firaiten the inteltine, and fo
thruft forward what is contained in it, efpecially if they proved to
have a mufcular fabrick., The conje@ure as ‘twas not difrelifthed
by the perfon to whom I propofed it, {o gratified me the more for
the {eeming eafinefs of the performance; Nature’s operations be-
ing the mo(t ealy and imple that can be imag'ned , though for that
reafon-very often, I doubt, overlook’d. But the notion lay after-
ward long dermant, till, about half a year fince,being revived by 1
know not what occafion, I confider’d 'twas too vophilofophical
to acquiefce in bare fpeculation, when autop/y might be confulted;
and therefore I fet upon the experiment, v hich I firft made ina
portion in the upper inteftines of an Ox, which, by reafon of their
largene(s of proportion to thofe of woft other [pecies of animals,
feem’d fitceft for the tryaljafterwards in thoft of Sheepand Calves,
befide the repetition of it in Oxen, and not only in the finaller in-
teftines, but in the colom and cacum alfo. The circumftances and
refu't of which tryals are as follows,

To efiedt a due disjunéion of the membranes and fibres(which [
found *twas hard , if not impofiible, for me to make while ’ewas
raw, ) I was fain to caufe the inteftine of Oxen to be boiled 5 or
6 hours, of Shecp 4 ; whereby the compages of the parts was {o
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loofned, that the two outward coats, viz.the common one, and that
confifting of right fibres were eafily feparated (if it were attempted
foon after it was taken out of the water ) from that to which my
fearch was deftined, and left thofe reputed awnular ones paked;
(though, by the way,too long cotion would prove prejudicial on
the other hand, by toomuch intenerating the fibres.) Trefe at the
top of the inteftine I attempted to feparate from one anothers and
when thofe, which had been decurtated by the unequal cutting of
the knife, were taken off] [ found,

Firf?, that I could not feparate a fingle fibre from his fellows te
any confiderable diftance, all of them ( to my obfervation) being
very finall, and in the feparation running finaller and finailer, ar.d
withal by reafon of their implicationor ftrifter cohefion one with
another eafily breaking ; buta congeries of them (to be cnitrved
efpecially,though not precifely alwaies,in thofe piaces, wheee by
gently extending the inteftines feveral times, and then ictring 1z
returnagain, the cohefion of the feveral feries of them became [oi-
ned)whichat firlt view would refcinble a pretty Jarge fibre,wou .d
without much difficulty rife cogether ; the very finall conftituting
Sfibres of which clufters yet, if the boiling had been very long con-
anuzd,whereby the compages was very muchrelaxed,would in the
raifing be very apt to feparate from one another, and appear di-
ftia&, by reafon of their infertions, by and by to be mentioned.

Secondly, that when, beginning at the top, I attempted the fe-
paration of one of thefe (fuppofed awnular) clulters of fibres to-
wards my right hand (on that fide of the inteftine, I mean, which
was turned towards me)a whole ring would come off together,
Cexcepting that fome fibrille , which , rifing from contrary parts,
decuoffared one another at the top in that phafis, would a liccle ve-
tainit) which at firlt ftagger’d me as to my forementioned conje-
&ure ; but endeavouring ittowards my left, I found, for the mof:
part, I could eafily enough unravel that ciufter to a confiderabic
length,viz.that of fometimes more than two or three fpans,before
ruption (of the whole clufter I mean,) which yet at lalt ‘ewould be
fubjet to, For,

Thirdly,though thofe convolutions,as to the greateft part of them
appeared diftiné, yet I found, that from every one of them at fhort
diftances fome fibres did obliquely, and the moft of them , to my
beft obfervation, according to the courfe of thofe [ have meniio-
ned, infert themfelvesinto the next convolution, and becomez
part of it; though withal fome I obferved tc have a contrary ten-
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dency,ot rather feem’d toafcend from the lower to the upper con-
volution, and help toconftitute it | and fo to obferve the courfe
mentioned; nay,fometimes would go farther than the next convo-
jution, and, running under it,apply themfeives obliquely to fome
higher, which yet being ina finaller number than the reft that lay
in the order contrary to them, did not very much hinder the diffo-
ciation of the mainones : which fibres breaking off, and that in
fome places in greater numbers than in others, would at aft (and
the fooner if the inteftine began to grow dry, wh'ch’twould
quickly do) caufe the whole clufter to break off.

Fowrthly, 1 cbferved , thatasthemoft of thefe fibres would
by degrees according to the order of the convolutions, infert
themfeives into the next,fo fome of them would (in the fame order)
p.fs over it, and more (fo faras [ have obferved ) would run un-
der it,and either adjoyn themfeives to fome more remote,or e'ude
my fearching by hiding themfelves under them. This infertion of
thele fibres feems to be the veafon of the ammnlar phafis, that I men-
tioned even now, in the contrary way of {feparation: For, the at-
tempting it contrary to their order, muft hinder in fome meafure
the ready diffociation of the next convolutions upwards;efpeci-
ally near the fevered extremity,where there is lefs refitance of the
adjacent parts ; the mentioned fibres alfo feeming fomewhat big-
ger, and confequently ftronger, in the upper, than after their in-
fertion into the lower convolution: Though indeed

Fifthly,} found,that if I began at alower part of the inteltine,and
try’d to unravel upwards,there was not much more difficulty in fo
doing, than when beginning above, Lattempted it downwards ; of
which the reafon,I fuppofe,might be the tendernefs of the part oc-
caliored by long boiling,whereby I could not perhaps judg of the
degrees of renitency in thofe finall fibres. In this contrary wayof
ieparation too,the operation,I obferv’d,would not fucceed,unlefs
I attempted it in the contrary orderyvéz.towards my right hand.

Sixthly, when before boiling I caufed the infide of the inte-
ftine to be turned ourward, as 1 did in two tryals, and afterward
by taking off the giandulous and vafcular coats(which I think to
pediftin& from one another, as I faid before of thofe confifting of
right fibres, and the fuppofed annular ones, Jendeavoured to unra-
vel the fibres, I found they would come off in the contrary order,
wiz. from my left hand toward my right; which, I conceive,con-
firms the obfervation above deliver’d , inregard the inteftine be-
ing inverted, the order of feparation muft be fo t00; thofughl°
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found(or thought) the operation more difficule,by reafon of fome
fibres lying in the oppofite order (mentioned under the third par-
ticular)and in'this appearance lying uppermoft.

Seventhly , in one of thefe attempts of unravelling the fibres of
the inteftine of an Ox, fo inverted, I found, that though the fibres
Itook up camte off in the order I jult now mentioned, yert run-
ning over fome others, they made a more oblique excurfion, and
for two or three convolutions left betwixt them a confiderable
areaof fibres , amounting (according to my conjeure ) to five or
fix times, or more, the bredch of thofe that fo came off, till going
deeper and deeper among the other fibres, and at laft rupning un-
der them, they coild be no longer traced, but brake off. Whether
this be ufual, or only lufus nature, I cannot determine.

Eighthly, 1 found it much more difficult Cin that one tryai I
made) to unravel the fibres of the Cecum, than the other inteftine,
which feemed more interwoven than thofe of the reft, and to have
contrary tendencies one among another.

This is the fum of my obfervations hitherto concerning this
coat,which I take icave to think one concave andHelical mufciefif
I may foftyle itz) And that it might be fuppofed fuch, the fore-
mentioned infertions feem’d to evidence, they appearing to me in
the feparating appofitely enough to reprefent the fabrick of a
mufcle delivered by theaccurateSteno. Where the tendons of it are
fixed, is not evident ; but, if I may have the liberty to conj=éture,
I thould think the upper of them to be radicated (at leaft ) at the
pylorss (if not as highas the phincter gule (if this be not it, ) fince,
the carneous coat of the ftomach being by the Learned Dr. Wil
found to be a mufcular contexture, and there being a continua-
tion of motion between that part and theinteftines, ic feems to nie
not altogether improbable they may be but one mufcie ; and tre
other at the anus.

Whether the fuppofed annular fibres of the veins and arteries way
not have the fame fabrick as thofe of the Inteffines, fince both thefe
kindsof veflels feem to have a periffaitick contraéion of their
own, and not to be bare conduit-pipes to tranfinit the impelled
bloud, I propofe to be confidered and examined by perfons of
more acute hands and judgment;as 1 do all what I have here delive-
red, not daringtoo much to trufteventhe informations of ny own
hands and eyes, till I find them confirmed by thofe of others,more
judicious as well as dextrous in making experiments,
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