
( t  0 3 )
ming Water, in Seas, and in Clouds, and in Pickle 5 yet not To fre
quent,as to efcape always thefufpicion of being Prodigies. But 
in the forefaid references more is faid of Light, than I am able to 
exprefs; 1 (hall only add, That I gave full warning to obferve, 
'whetherthe Light in my two Inftances had any blewiffc or green- 
ifh tindlure ; all that faw both, affirmed the Light to be as c l e a r  as 
thebrightefi Moon (hine,and fo itappeared to my own eyes; and 
I can perfeftly remember, that I really thought the beams which 
camefrom the Mackrel,and the ftirred pickle,to be bright Moon- 
ihine,till a Servant brought rue to the Veflel,to fee the contrary.

Fofifcript, We had the report here(whether true or falfe,you 
may bell: know) of the Aiming Beef in th about the fame
time,when the Neck of Veal, firfl: mention’d, fliined here. And i t  
was here obferved, That the Stars had that night a glaring  bright- 
nefsand largepefs^nore than ordinary, and for fome moneths be
forehand ever fince, the weather hath been more gentle, warm,and 
dry, than is ufual in thofe months 3 but *tis above my skill to de- 
monftrate,how this belongs to the matter in hand. Note, that the 
MackreLpickle was chick and not tranfparent, till it was Air red 
and flaming; the Pork-pickle was clearer tranfparenf,yet fhined 
not in any part.

'A'DiJcourfe concerning the Spiral, injiead of the fuppofed Annular, 
fir tiff tire of the Fibres of the Intefiins ; 
the Learn d and hquifitwe Dr.William Cole R.Society.

TTAIfcourfing ( near two years fineej with a very ingenious Per- 
jL J f  concerning the Mechanical reafon of the Ferifialtick 
motion of the Inteftines, which is by Anatomifts deduced princi
pally from Annular fibres,conftituting,according to the rect i ved 
doftrine(with the right fibres immediately tovefting them,though, 
by the by, I take thefe to make a diftinft coat) one of the coats o f 
them ; his fence was (which he told me was that likewife of fome 
others of his acquaintance ) that they might be rather numerous, 
though Anal 1, Sphinfter-mufcles, than fingle fibres, to which that 
motion is to be attributed ; Mufcles being in moft, if not all,other 
inftahees owned to be the adequate inftrumems o f motions analo
gous to th ii | and fibres, though abiblutely neceflary, yet beingno 
otherwife fo, than as (a number of them being collefted, and fitly 
difpQfedj they cpnftitute a Mufcle, /

TheCoajeaure ftemed to me more jprobabhsfhin the vulgarly 
y f y f f A f  : received
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**TT

^ ricem 3  opinion: but yet (with all refped to tbe abettors o f 
e ither) feveraldiffituluesoccurreci to tne, whether o f the two 
fuppofitions foever were allowed.

For^rj?, I conceived it might be doubted (each of thefe,whe
ther fingie fibre?, or mufcles, being fuppofed diflind, as 1 think 
they generally are, and5 if annular, I conceive^ mu ft be) how the 
aduating matter,or impreffion (according to the opinion of forne 
learned men ) fliould- be traofmitted from one to another down 
along the whole tradeoff he fntefttnes 5 (ince Natures ufual way,for 
the propagation of Animal motion,is by a Cominuation of veffels* 
(or at leaft fibres, whether they be concave o r not) from the pare 
where it begins to that to which’tis impaned, either for the con
veyance of fame actuatingfubftance, or (according to the other 
BypotheJis\ the communicating an raipreftion. Bucthere being, 

in the Annularfuppofixion,, no fuch continuation of veffels or fi
bres, a lateral contiguity being all that can be pretended, it might 
perhaps be urged,that the influent and moving matter (according 
to that notion ) might be tranfinicted by mutual inofcularions be
tween the contiguous fibres along their fides $ which, if there be 
no Communication by veflels3.was the only way,} could ghefs at, 
to  folve the d o u b t; for,the notion, o f an Impreffion would hardly 
do the bijfinefs, fince it feemed not evidenr,that there could be,in 
that fuppofition o f a Continuity of fibre-, tenfity enough in the 
Inteftins to carry on fuch a motion. But to this 1 confidered, 

Secondly, That fuch a fuppofition feemed not very agreeable 
to Natures methods, which ordinarily makes life of Veflels (and 
thofe both clofe, and as d ired  as the defign and organization o f  
the part will bear,) for thetranfmifljonof the fluid fubftances in 
the bodies of animals, not lateral emiflaries • except where fome 
great inconvenience is defigned to  be prevented by the help o f 
fiich conveyances; 35, for inftance, by the Anaftotno(es,difcover- 
ed to be between veins and veins, arteries and arteries, in which 
veiTels the bloud running with a large and rapid ftream, fhould 
ar?^pf them chanceto beobftruded, the Circulation^ fo neceflary 
to  life,muft needs be intercepted,without fome lateral conveyance 
o f it into others o f the fame kind 1 ‘Which inconvenience yet f 
fiippofed would hardly be alledged in the prefent cafe ; that £k- 
brick o f thofe vefTels feeming to be defigned for extraordinary 
emergencifcSjbut thejfe being,according to^theprefenc fuppofition, 
the conftant and necefiary duds^ of this aftuatihg matter. But 
never-thelefs,

( 604 )
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. C 6 ° 3  )  | f  >
Thirdly, I t  feemed difficult ( to  me at lead) to folvethis Jntfefti- * 

nalcontraftion, though theft lateral apertures were fu p p o f td : 
For, if  fibres (w hether confideredas Angle, o r as conftitu tinga 
roufcle) be con tra c e d  according to  their length from fome influ
ent m atter^t rnuft be(3ccording to  my fence) from a diftenfion o f  
them in breadth ; and, in order to  that, this matter muft undergo 
fome confinement in the part to be d iftended; but if  they have la
teral perforations (and thofe in the oppofite part p roportionate  
to thofe in that which admits this matter, which muft, I conceive, 
begranted^fince the contraftion is all along the Inteftines propor
tionate,) how can it be fuppofed, a diftenfion ( at leaft fuch a one as 
is here required) can happen, when the matter defigned to effe& ic 
has foready a paflage forth, efpecially its determination from tfee 
impelling cauft being in right lines downward ? If it were object
ed, that the motion o f this fubftance might be fuppofed to be la
teral as well as d ireft, in regard there would be a paflage for it in 
to  the fibres as well as through the Anaftomofes, and that in pro
portion  larger than through theft, whence nothing feems to  hin
der but that adiftenfion o f them might fo llow ; I fuppofed, i t  
might be replyed, that, by reafon of fuch a diftorfion o f part o f  
the impelled matter, it feems,that the impreffed motion w ould  be 
foon loft (according to the laws of motion) unlefs the impelling 
caufe were more violent than I fee reafon in this cafe to imagine it 
to be. But indeed I think,no Anatomifls have obferved,that muf- 
cles ( fuppofing theft fuch ) receive their aduating matter in at 
their fides, or,when their motion ceafes, fend it forth that way; but: 
all, fo far as has been obferved, are fenced w ith a confiderably 
compaft, and (comparatively) impervious membrane.

Fourthly, I confidered, that all mufcles areohferved to haye 
two tendons, one at each extrem ity, by the approach o f  one 
whereof toward the other, its motion, which is contratfion, is 
performed ; but it feems hard to  conceive, that theft tendons* 
fliould coincide fas in this fuppofition they muft) and,if they d o , 

f  l  prefumed it would be difficult to  determine, what part o f  theft 
circular muftles ( if  fuch) the tendons are,and where the motion 
fliould begin ineachjit beingiobftrved,that ailm itftlesarefaftned 
to fome, either Amply or comparatively, unmovable part,tow ard  
which (ordinarily) they move, and by which the inftin£  of moti
on is from the nerves conveyed to them : But no Anatomifts, (fo  
far as I had obftrved ) having difeovered, that any one p art of

theft-
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( 606 )
thefe mufcles, or movingjt^w, whichfoever they be,has any dri
fter cohefion than other with any of the adjacent parts, I concei
ved, I might be allow’d the liberty to doubt of thejH^o/^e^,efpe- 
cially if 1 could fadsfie my felf better by ano.her.

For inftead of theie folutions there occurred to my thoughts a 
third way, which ( provided experience would countenance itj 
feemed more mechanically adjufted to folve the 
That t h o fefibres, which have been eft eemed annular, might per
haps be fpiral, and fo be continued down in one trad  to the loweft: 
extremity of the inteftines j withal, that their fmalnefs,cott)pared 
with theoompafs they fetch about the inteftine, might very eafily,
J conceived,impofe upon any, who made notthofe refie&ions, or 
tried not to unravel them* their declination being, for that reafon, 
not eafily difcemible : Which if true, it feemed probable tome, 
that when either a bare mot ion fhall be imprefled on them at their 
beginning, or any fubftance impelled into them, they being to be 
fuppofed inftatu naturals moderatly tenfe, fo long as the moving
caufecontinues, the motion muft be fucceffiveiy continued all along 
their tratts, and, that being in ambtt, muft therefore, whiift ic 
Jafts, by abbreviating thetefibres, ftrairen the inteftine, and fo 
thruft forward what is contained in it, efpecially if they proved to 
have a mufcular fabrick. The conjecture as ’twas not difreliffied 
by the perfon to whom I propofed it, fo gratified me the more for 
the feemipgeafinefs o f the performance; Nature’s operadonsbe- 
iug the moft eafy and fimple that can be imagined, though for that 
reafon very often, I doubt, overlook’d. But the notion lay after
ward long dormant, till, about half a year fince, being revived by I 
know not what occafion, I confider’d ’twas too unphilofophical 
to acquiefce in bare fpeculation, when autopfy might be confulted; 
and therefore I fet upon the experiment, v, hich 1 firft made in a 
portion in the upper inteftines of an Ox, which, by reafon of their 
largenefs of proportion to thofeofmoft other fpecies of animals 
feem’d fitteft for the tryal;afterwards in thofeof Sheepand Calves* 
befide the repetition of it in Oxen, and not only in the fmaller in
teftines , but in th tcolonand caecum alfo. The circumftances and 
refult of which tryals are as follows#

To effeft a due disjunction o f the membranes andj?£m(which I 
found ’twas hard, if not impoflible, for me to make while ’twas 
raw ,)  I was fain to caufe the inteftine of Oxen to be boiled 5 or 
6  hours, of Sheep 4 ;  whereby the compages of the parts was fo

loofted5
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C 607 >
loofned, that the tw o outward coats, the common one, and that
confifting o f right fibres wereealily feparated ( i f  it were attempted 
foon after it was taken out of the w a te r) from that to which my 
fearch was deftined, and left thofe reputed annular ones naked; 
(though, by the way,too long coition would prove prejudicial on 
the other hand, by too much intenerating Thefeat the
top  of the inteftine I attempted to feparate from one another5 and 
when thofe, which had been decurtated by the unequal cutting o f  
the knife, were taken off, I found, .

Fir ft, that I could not feparate a fingle fibre from his fellows to 
any confiderable diftance, all of them ( to  my obfervation )  being 
very finall, and in the feparation running fmallerandfma'ler, a rd  
withal by reafon o f their implication o r ftrifter cohelionone with 
another eafily breaking; but a congeries o f them (to  be obferved 
efpecially,though not precifely al waxes,in thofe p'aces, where by 
gently extending the inteftinesfeveral times, and then letting it 
return again, the cohefion of the feveral o f them became 1 o o f
ned) which at firft view would refemble a pretty  large fibre, would 
without much difficulty rife together; the very final 1 cbnftituting 

fibres o f  which clufters yet, if  the boiling had been very long con
tinued,whereby the compages was very much relaxed, would in t he 
railing be very apt to  feparate from one another, and appear di- 
ftinft, by reafon of their infertions, by and by to be mentioned.

Secondly, that when,beginningat the top, f attempted the fe- 
'paration o f one o f thefe (fuppofed annular) clufters offibres to 
wards my right hand (on that fide o f the inteftine, f mean, which 
was turned towards me)a whole ring would come off together, 
(excepting tha t fomefibriU&, which , riling from contrary parts, 
decuffated one another at the top  in that f  hafts, would a little re
tain i t )  which at firft ftagger’d me as to my forementioned conje- 
f iu re ; but endeavouring it towards my le ft, I found, for the nxpft 
part, I could eafily enough unravel that du ller to a confiderable 
length^r'-s-that of fometimes more than two or three fpans,before 
rup tion(of the whole du ller I mean,) which yet at laft ’twould be 
fubjedl t a  F o r,
Thirdly,though thofe convolutions,as to  the greateft parr o f t hem 

appeared diftinft,yet I found, that from every one o f  them at fhort 
diftances fome fibres d id  obliquely , and the moft o f them , to my 
beft obfervation, according to thecourfe q f thofe 1 have-mentio
ned, infert themfelves into the next convolution, and become a 
-part of i t ; though withalTome I oblerved to  have a contrary ten-1

K k k k  v dency,
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(  60S )  I f j g
dency,or rather feetn’d  to afcend from the lower to the upper can* 
volution, and help toconftitute it r andfotoobferve the courfe 
mentioned; nay,fo®€times would go farther, than the next convo
lution, and, running under tr, apply themfelves obliquely to fome 
higher, which yet being in a final I er number than the reft that lay 
in the order contrary to  them, d id  not very much hinder the dido
es ationof the main ones; which fibres breaking off, and that in 
fome places in greater numbers than iniothers, would at laft (and 
the fooner if the inteftine began to  grow d ry ,  which ’tw ould f 
quickly do) caufe the whole clufter to break off.

Fourthly', I obferved , that as the moft of thefe fibres would 
by degrees according to the order o f the convolutions, infert 
chemfel ves into the next,fo fome of them would (in t he lame order) 
pafs over it, and more (fo far as I baveobferved )  would run un
der it,and either adjoyn themfelves to fome more remote,or elude 
my fearchingby hidingthemlelves under them* This infertion o f  
thefe fibres feems to be the reafon o f  the annular that I men
tioned even now, in the contrary way o f  feparation: For, the at
tempting it contrary to their order, muft hinder in fome meafure 
the ready dilfociation of the next convolutions upwards^efpeci- 
ally near the fevered extremity, where there is lefs refiftance 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 *

FifthlyJ  found,that if  I began at a lower part o f the inteftine,and 
try’d to unravel ufwar&sfihzxt was not much more difficulty in fo 
doing, than when beginning above, I attempted it ; o f
which the reafon,! fuppofe,might be the tendernefs of the part oo - 
cafioned by long boiling, whereby I could not perhaps judg o f the 
degrees o f renitency in thofe final\fibres. In this contrary way of 
feparation too^the operation,! obferv’d,would not fucceed,unlefs 
I attempted it in the contrary order3̂ ie;.towards my right hand.

Sixthly,when before boiling I caufed the infide o f the inte
ftine to be turned outward, as 1 d id  in two tryals, and afterward 
by taking off the glandulous and vafcular coats(which I think to  
bediftina from one another, as I faid before o f  thofe confuting o f  
tight fibres, and the fuppofed annular ones,)endeavoured to  unra
vel the fibres? I found they would come o ffin the  contrary order, 
viz. from my left hand toward my rig h t; which, I conceive,con
firms the observation above d e liv e r^ , in regard the inteftine be
ing inverted, die order o f feparatibn muft be fo  too ; though T
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found(or thought) the operation more difficult,by reafon o f  fome 
fibres lying in the oppofite order (mentioned under the th ird  par- 
ticu!ar)and in this appearance lying upperm oft.

Seventhly, in one o f  theft attempts o f  unravelling the fibres o f 
the inteftine o f an O x, fo inverted, I found, that though the fibres 
I took up came off in the o rder I ju ft now mentioned, ye t run
ning over fome others, they made a more oblique excurfion, and 
for tw o or three convolutions left betw ixt them a confiderable 
area o f  fibres, amounting faccording to my conjefture ) to  five or 
fix times, o r  more, the bredth o f thoft that fo came off, till going 
deeper and deeper among the otherfibres, and at laft running un
d e r them, they could be no longer traced , b u t brake off Whether 
this be ufual, o r only lufus nature, I cannot determine.

Eighthly, I found it much more difficult ( in that one trya! I 
made) to unravel the fibres o f the Cecum, than the o ther inteftine, 
which feemed more interwoven than thoft of the reft, and to have 
contrary tendencies one among another.

T his is the fum o f  my obftrvations hitherto concerning this 
coat,which I take leave to think one concave andHelical m ufdefif 
I may fortyle it:)  And that it might be fuppofed fuch , the fore- 
mentioned infertions feem’d to  evidence, they appearing to  me in 
the feparating appoficely enough to  reprefent the fa b r ic k o f  a 
mufcle delivered by the accurateStrwo. Where the tendons o f  it are 
fixed, is not ev iden t; but, if I may have the liberty  to  conjedure, 
I fliould think the upper of them to be radicated (  at leaft) at the 
fylorus (if not as high as the JphinBer gul<e ( if  this be not it ,)  fince, 
the carneous coat o f the ftomach being by the Learned D r. Willis 
found to be a mufcular con tex tu re , and there being a continua
tion of motion between that part and theinteftines, i t  ftetns to me 
not altogether im probable they may be but one mufcle ; and the 
other at the anus.

W hether the fuppofed anmUrfibres of the veins and arteries may 
not have thefam efabrickas tbo feo f the fince both thefe
kinds o f  veflels feem to  have a perijlaltick contraction o f their 
ow n, and not to  be bare conduit-pipes to tranfmit the impelled 
bloud, I p ropofe  to be confidered and examined by perfons o f 
more acute hands and ju d g m e n ts  1 do all what I have here delive
red , not daring too m uchto truft even the informations of my own 
hands and eyes, till I find them confirmed by  thofe of otbers,mpre 
judicious as well as dextrous in making experiments.

K k k k 2 Monfieur

(  ^°9 )

\
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magnitude, but the fhihhigncTables, lels,

rf&bttl& philoUic£exhibent in Eclipfidie i wane, 1676.
Vraniburgi Farifus Decemb St. novo.

Digicos III. LI.Tnitium 
Max. obfe.
£  Veram 
Finem. "'^r
Sic u e r a i l l u d  dttiquittm obfervavitIfmael Buliialdus.

CuptUcs Vifl. a vertice. Fttriftis metre -

' ”  1 " ' C o y f i cam non ,
memm , Eclipfis non digital
111. v t l  minus

initium uno
not a tu poffit . 14 ,' ♦ 

''32. H. 1. 51.
24. On a n  maxima obfeuratio contigit H. 15,
18. 14*

G
3 9 36
40 42
41 4S

' 42 30

42 50 

44 '2 5

47 28

48 j 6

49 54

Penumbra tenuis. 
Penumb. craflior. 
Obfcurior adhuc.

IH.
2 6
2 12

Initium fenfibile e 
reg.linus Hyperb. 
circa gr. 70. 

Digiti fere *.
8

Umbra attigit At- 
lantem miaorem.

Umbra paulo fupra 
Baronifum, fupra 
Liguftinum,occu- 
paverat Macr.M. 

U. attigerat fere ca- 
tenam Mundi.

U. attig. Montunial.

12
7

2 23 32

2 25 48

2 36 11

2 56 27

JO JO Attigit finumPeron- 
tic. Montem Py- 
ram. med. pa- 
ludum Hyperbor. 

yz 7 OccupavitiinumSa- 
garicum Pe- 
ronticum , atque 
Promont. Lunse. 

54 yz Leucopetra extra 
umbram.

6 20

12 y4

P a r if i is o ^ ^ ^ w , Heckerus
H. ' " r  H. ' " ^ Totamdurat.

Initium 14 22 3 2 ^  14 8 o /  H. 2. '24. "36,
Max. obfe. 15 18 14N  15 20 i 'S Digitos. IV. *24.
Finis 16 13 561/ 16 32 36 j ' 3 1 .

Tabuice ergs R u d o lp h in a  oFl
o b f e r v a t d ' ^ . ' 11%’ Magnitud. m a jo re m
'$4 '31* digiti'60, ide/?,

17 51

!,

6

12
40 Sinusperonticus 3 54

J extra umbram. 
jj 48 Sinus Saga îcus ex- 3 *5

j tra umbram. 
j 6 17 SinusCercinites fere 3 58 29

| emerferat.

S' 385 7 1 6  Pars fub umb. tequa- 
I lis fere latitudini 

Paludis Mxotidis.
Finis verus e reg. 4 13 56

Mont. Macrocem. 
circa g. 355-

S« 30

t 9 6 Penumbra.

3 29

3 4 8 21

Argentinsey/c obferv. A  Julius Richelt/Vo/e^ 
MathtmatuMyHtcHnujue3utipfe , ob nondum

abfoluta ccrre&iora infiru?
Alto Arduro
G. /  
30 30 
36 o
39 50

44 15 

46 2$  

48 30

-
14 48 48
15 20 8

15 45 44

16 13 20 

16 27 36 

16 41 44

Initium.
U. per Montem Porphyritem Sc Pro*- 

mount. Lunae.
U. Strinxit Lacum Thrafymen. Mont. 

Baronifum Sc finum Cercinitem.

U.tranliit per Prom. Lunae Sc Montem 
Cimmerium.

U . tetigit Lacum nigrum minorem Sc 
M. Car path um.

Defiit in Regione Hyperborea media' 
ad Mare Hyperboreum.

i

Totaduratio obfervata Argent. H. 1. '52. '^56. Mend. Pa- 
rifienf. ab Argentoracenfi diftat 0 * 2 2 / 4 8  ex fine.

Objervati&nibiu L e n d  in i fafhobr*r\,eitum ,
H. J" |  Diftat ex hac Eclipfi ad ortum me- 

Initium 14.16 o ridianus Parif. a Londin.
Max. obfe. 15 11 3 7'Qujexobfervatione^Eclipfis dievii. 
Finis 16 7 15 Julii 1675 apparuit'io. ut etiam in

— i i i  »• Januari> »'■
An
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