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To the Right Hnnourable |

Ao B O Ve 9% S

EARL of -‘Peme’?ro»{e,
PRESIDENT

Ropal Socicty.
My Logrnp, |

Hough Ambition is one thing, that

carries me to addrefs my [elf to

a Perfon of your Honour, and
Ingenuity ; yet there 1s a more common Prin-

ciple of [felf-prefervation, which concurrs,
and directs me to feck that Patronage,

obich will befpeak not only the Fuftice, but
| o the




The Epiftle Dedicatory.
the Candonr of every Reader.  And feein it

the Royal Society have fo great a {éﬂﬁ 8

of their bappine(s, whenthey are to act under | W

the influence, and conduét of fo Wife, and | M
Honowrable a Prefident, I camnot queftion | ¢

_ my own [afety under the name of fo great a i

| « Patron. When 1 ffﬂf& upon my /g,;]‘; that am Jl'k.'?.
a tender, and an infantile Author, 1 find | o
1' nothig but ﬁf.:zr, and déﬁ*ﬂﬂs'arge;nentﬂ as I o
| am in danger of “being Owerlaid by every f'ﬂff
little Cenfure; but when I confider my felf |
under the Umbrage of a Perfon, whofe Ex- | &,
ample, and Authority may prevail with the J
World to be generons, and to imitate thofe J
Vertues, which they fo much admire in your | wi

Lordfbip, this frees me fromthat difidence, | i

and timorous concern, which the: cenforious |
temper of the Age, and the [enfe of myown | m
weakne[s are apt to create. g

But althongh 1t may reafonablybe thought, 5351
and I have confeft, that I now defrrnmy | §
own [afety, that this Treatife-carries your |
Lordfbips name as an Amulet againft thofe cen- | 1,

Jures,



The Epiftle Dedicatory.

fures,. which L .expofeit ta; yet it will at the
fame time appear to bewmy duty to prefent to
your -~ Lordfbp, that s« which the Relation
- you bear ‘tothe Royal . Society, gives you

a Title to. 1 do therefore. humbly offer,
and dedicate thefe Difcourfes to your Lord-
[bip as a teftimony af that profound refpett,
which is due to a Perfon of your Quality, and
extraordinary Charalter, and it is certain,
that every' Member of  the Society [peaks
the Senfe of the whole, when be expreffes
the greateft-deference to: your Honour.

Having therefore.confulted my Duty, as
well as my Intereft in this thing, Ibope there
is no one will think my addreffes a rude
tranfgrefion of the Laws of Decency. 1
muft confefs, that thefe Difcourfes are too

mean, and unpolifbed to deferve your Lord-

fhips Patronage, but fince the defires of the
Society did inconrage my defign to pub-
lifh them., -this feems not only to make them
capable of it, but to blefs them with a Ti-
tletoit, I do therefore prefume humbly to

A 4 beg



The Epiftle Dedicatory.
beg they may not offer themfelves to the
World without the advantage of your Fa- | _

wour , which will render them more ac-
ceptable, and gratifie to the utmoft the am-

bitious defires of

s My Lord,

Your Lnrdﬂlips moft huﬁlblé,
 and moft obediert Sefyant, C

C[apwn Hawers.
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Dr. RICHARD MORTON,,
FELLOW

Colledge of Phyﬁcians'.
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irrefiftibly. fuggeft che thoughts. of gra-
. - ed thofe Pginciples of Reafon, and Ju-

and I cannot with any fatisfaition live

To the moft Worthy

OF THE

2 continued feries of your Favours,
and {uch as wonld naturally, and

I Have been a long time obliged h
titude to any one, that has not debauch-
ftice, which are common to all Men

involved



involved in fo great a Debt without an
attempt to make {ome gratcful returns.
And when I have chis bpp{)rtunity to

- make a publick acknowledgment of
thofe Obligations, by which I have
plainly loft ‘the “Title £ had to my. felf, .

and come under your commands, I = °

darenot be guilty of that filence, by
which I muft feem either infenfible,
and no Man, -or ungrateful, and the
worft of Men. I muft own it as one

of the kindeftiProvidences of Heaven,
that T'had the happinefs, Sir, not only to
be directed in my Scudies by you, but
by your particular favour to injoy:ma-
ny other great, and extraordinary ad-
vantages, 6 all” which under the Al-
ighey God I owe what T'may- pretend
tonPhyfick:' “I'do‘therefore as an ex~
preflion-of that Relpec; and Gratitude,
which are 'due from me, 'humbly- prefeac
you ‘wich thefe Difcourfes, ‘and-alchough
Ffhall never Beable to fatisfie that Debe,

“which l have ‘contradted, ‘yet chis will

he

!
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be a demontration of my Ticlinations

to_be Juft, and Grateful.’ And thefé
fs no one can be. infénfible, how far'l
I athin Jultice bound to tefxder to you
that, which is an account of the Ta-
lent, which you, - Sir, have intrufted
me with, and fo faras I am capable
taught me to improve. |

What entertainment thefe Difcourfes
will find invthe World I know not. I
cannot have fo foolifh an opinion of
my felf, orichem, as to think they are
free from thofe imperfections , which
will betray the weaknefs of their Au-
thor, aud perhaps there are fome things,
which Candor it felf cannot overlook.
However the fecurity I fhall have from
your Patronage, gives me the profpect
of a more kind, and candid reception,

-than they can deferve. Which I muft in-

genuoully acknowledg carries fo much of
an Obligation in it; that whilft [am en-
deavouring to difcharge on¢ Duty, I am

fenfible



fenfible Icontract a frefh Debt. Thus
in the very expreffions of my Devotion
to your fervice I meet with Arguments,
which confirm my refolutions to b,

‘-" Sir, I
! Your moft humble, T
E ko ~and faithful Servant, | ;

CloPton Havers.
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"The FIRST

DASC OURSE

Concerning the

MEMBRANE,

TR
N AT URE
Conftituent Parts,

AND

INTERNAL STRUCTURGE
Of the

BONES,
INTRODUCTION.
AS no Faculty has received greater Ad.

ditions to its Improvement in this laff
Age than Phyfick, fo no part of that
bas been wmore temptings or more [uccefsfully
purfued than Anatomy. The Diffelions of ma-
#y preceding Ages turwd to a [mall account 5

Jo




3 INTRODUCTION.

Jo that many of the moff admirable Contrivan-
ces of Nature; and of the greateft Wonders in
the leffer World were inobferv’d, till the Cu-
riofity of fome ingeniows Men, animated with
the bopes of [ome new Difcoveries, pat them up-
on farther Enquiries, in which their Induftry,
and Felicity carried them fo far, that the Ex-
iffence of fome parts before uwknown, the Na-
ture,. Strulture, and Ufe of others began to
appear. But although the Scrutiny, and Obfer-
wations of our Age about fome of the Parts
have been wery accarate, we bave been only
coafting about others ; particularly, about the
internal Fabrick, and fome other things of the
Bones, our Searches have been carelefs, our
Notice [flight and rranfient 5 not but that they
deferve our [lriflef}! Enquiry, and [eriows Re-
marks: for I do not fee, but the Almighty Ar-
chitell- has equally demonfirated his Divine
Skill vin the! whole flruiture of thefe FParts,
which he has made of groffer Matter, a5 in the
Formatior of thofe, which confift of fifted, and
more refined Particles. - And how curiows the
Hand'of Heaven Bas been in the Framing, and
Ordering of this Timber-work of our DBodies,
may perhaps appear a little from this Difcourfe ;
a little, I fay, becagfe I am too fenfible, that
after all my endeavours to ail both the Fhilo-
Jopher, avd the Anwaromift, I am infinitely un-
ju to my Arguments however, what 1 have

obferv'd,
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INTRODUCTION,. 3

obferv’d, it is both my Duty, and my prefent
Defign to communicate to this Honorable Soci.
etys and as there are feveral things will oc-
cur, which deferve and require a Philofophical
Solutiony fo I fball endeavour to account™ for
them, by explaining the manner, in which they
are produced, or confidering the Reafous, why
Nature has ordaiwd them, as I [ball have ve-
cafton. - AL

In [peaking to this Argument, I fhall par-
pofely omit “the notice of the different Fi-
gures of the Bones, the diver[e manner of their
Conjunétion, and what has been commonly ob-
Jervd; and that I may prefent you with a
Scheme of thefe general Heads, which T de-
fgn to treat of, they fhall be thefewhich" fol-
ow :

Firft, The Petiofteum, or that Membrane,
which invefts the Bones, which being infer-
vient to [everal ewds, I [hall confider the

Ufe of

Secondly, The Bones themfelves, where I
Jhall endeavour to give an account of their Na. .
ture, their Conflituent Parts, Internal Striclare,
and the Pores, and Paffages, which are formed in
thems as alfo of thofe. Blood-Veffels, which
Serve for their Accretion, and Nutrition: And

ws the Teeth are a [ort of Bones different from
B 2 . all
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4 INTRODUCTION,

all others, 1 fhall add fome particular Remarks
concerning them.

Thirdly, I intend to explain the manner
how Accretion and Nutrition are performed,
firft in general, and then particularly, with re-
Jpect to thofe Parts, which are our prefent Sub-
ject.  And in treating of thefe great Affairs
of Nature, 1 [hall rafe occafton to make [ome
digreffion about the manner of Glandular Se-
crction, concluding .this Head with the Etio-
logy of thofe [ymptoms inthe Rickets, wherein
the Bones are concerned, and Venereal Nodes.

Fourthly, I am to give an account of the 0b-
Jervations, which I have made of the Mar-
10W, axd to defcrite the Blood-Vefiels #here-
unto belonging, which when I have done, Ide.
Jign %o confider the Ufe of this Qleaginows Sub-

Sance..

Fifthly, I bave a particular fort of Glands
to give an account of, which I have obferv'd in
all the Foynts. I [ball deferibe the Struure,
and Situation of the moft confiderable of them,
and then enquire into the Nature, and Ufe of
that Liguor, which is feparated by them. And
becaufe the Obfervation of thefe Glands will be
very ferviceable to us in exphaining the Caufe
of a Diffemper, or two, that affeil the Parts, in

which
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INTRODUCTION. e
which they are feated: I fball fay fomething
concerning thofe Diftempers, which will be firft
a Rheumatifm, and (econdly the Gout.

Sixthly, and laftly, I fball conclude my Dif-
courfes with an account of the Cartilages; ex-
plaining their Nature, defcribing their Mem=
brane, and their Structure, and enquiring into

the Vfe, particularly of thofe which are united
to the true Ribs.
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The Manner of

GENER ATION.

T may perhaps be thought reafonable,

and methodical by fome, to begin my
Difcourfe with the Original of my Argu-
ment, and to offer fomething concerning
the manner, how the parts, of whichI am to
Trear, are firflt formed, and although the
manner of an Animal’s formation, whether it
be generated in the Womb, or out of it, is
one of the great Arcara’s of Nature, and that
which neither our Senfes can obferve, norany

thing of Art or Mechanifm imitate; yer we
may make our conjectures, and find out fome

probable, and rational Hypothefis for our fa-
tisfaltion.

The Antients for want of thofe difcoveries,
which fince their time have been made, had a

Notion that the Semen of the Man was a pare,

of the Conception : that the Woman had a

true Seed, and a compofition arifing from the

mixture of the Seed of the Male, and Female,
was the material caufe of the Bones, as of
g all
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The manner of Genexation, 7

all other parts, which they termed Sper-
matick. But de Graef has better informed
us, and taught us to cxplode that Opinion,
fo that it neicher admits of a Defence, nor
needs a Refutation, fince he has difcovered
to us Nefts of Eggs in Viviparous Animals,
and that in the Bellies of Women.
The Origine therefore even ot the higheft
Animal being from an Egg, it may perhaps,
if duly confidered, feem moft probable that
the Bones, and all other parts are by the ad-
mirable Stenography of Divine Providence
delineated in the Egg, whilft itis in the Ova-
riune, and before the Female is impregnated.
Neither can it feem improbable, that fo many
parts fhould be deferibed within the circum-
ference of fo fmall a Body, when we confider
the minutencs of fome Animalcula, and that
notwithftanding they confift of Spirits, ‘Hu-
mours, and a multiplicity of Organical parts.
And if we fuppofe an analogy between thele
Eggs, and the Sceds of Plants, which it is rea-
fonable todo; the Obfervations whichare o
be made of the one, may diret usin our Hy-
pothefis concerning the other, and favours
our Notion, when we fee the Rudiments,
the Leaves, the Stem, and Radicle. of a
Plant, are to be found in the Seed before
it falls into the Womb of the Earth, and under
the generating influences of the Heavens. It
B 4 18
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8 The manner of Generation.

1§ truc the parts of an Animal, whilft they
ly within the compafs of an Egg, are indi-
{tinguifhable unto us, and muft neceffarily be
fo until, and for fome time after the Vivifick
Spirit of the Semen has put the fluid, and
volatile Particles into motion, after the firft,
and efficacious impreffions of which the af.
fair of Generation feems to be carried on in
this manner : to wit the Particles, which are
the firft Principles of the Humours, and al!
thofe, which are difpofed for an activity, be.
ing by this motion put into a Fermentation,
arc ratifyed, and expanded, and thercupon
requiring a largerfpace, than that, which was
capable of containing them, whilft they were
more quiet, and by Nature difpofed in fuch
an order, as.to ly within thofe bounds, which
the convenient magnitude of the Egg could
not allow them ro exceed before an Impregna-

tion, they begin to dilate the Cavities, and

Veflels, which contain them. Being put into

motion, though at firft it be languid, and

proportionate to the tone of thofe parts,

Which are afterwards folid, they naturally

endeavour to perfiftinit.  And although their

firft, ‘and natural tendency, after they are
moved, cannot be thought to be the fame in

all the parts, thar are thus agitated, yet by the

contraCtion, and pulfe of the Heart, it comes

Yo bedirefted in all of them tothe fame general

termi-




The manner of Generation, 9

terminus ad quem , that is the Veins. For
whether this Fermentation be excited in all
thofe Particles at the fame time, which
afterwards appear in the form of a Humour,
or ar¢ exalted into Spirits 5 or be firft beoun
in the Punétum. faliens, or that which is after.
wards  the great Elater of the Blood, the
Heart, “cwill come to the fame thing.

If the Fermentation be excited in all that
matter contained in the Ventricles of the
Heart, and all the Arterial Channels at the
fame time, though there follows a great va.
riety in the tendency of the motion of thefe
Particles, fo that fome fly one way, at leaft
endeavour it, and others another, yer ftil] the
Heart has the afcendant over all of them, fo
that the pulfe of this Machine, andthe power
and motion of thofe Particles, which are im.
mediately propelled by it, dire& the courfe,
and order the tendency of all the reft, fo thar
at laft they come to be all moving towards
the extremities of the Arteries, and to the
Veins, which fucceed to them.

It we fuppofe the Fermentation in the be-
ginning to be partial, and excited only in thav
matter, which lies within the Cavities of the
Hearc; as I am apt to think, that the Veffzl,
which afterwards appears to be the Umbilical
Vein, has its courfe always towards, and ter.
minates in the Membrane of the Ouarium,

‘ where
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1o Themamer of Generation,

where theré is a Pore, by which the fpirituous
Vapour, or fermentative Particles of the Seed
entring the fmall duct, is conveyed to the
Heart, and that to both Ventricles in a
manner at the fame time; fo that whilft one
parc of them ‘attuates that matcer, which
lay in the right Ventricle, the other with
their full vigor and vertuc, communicate a
motion to that, which is contained in the
left : and to this end Nature feems to have
formed the Foramen Ouvale in a Fetws, by
which there is a paffage from the Pena
Cava, into the Pena Pulmonaris , and fo in-
to the left Ventricle, without ever com-
ing into the right, that fome part of the
Seminal Spirit may be immediately difpenfed
to the left Ventricle, and agitate the Parti-
cles contained in it, before it has fpent, or
weakened its force by alting upon other mat-
ter. Ifay if the Fermentation be thus par-
tial, we may conceive how the Particles in
both Ventricles being rarifyed, and expanded,
dilate them, and gblige the Fibres of the
Heart to a renitency, and contration, and
fo give them the occafion of beginning to make
a Pulfe, by which contraétion, and the ex-
pulfion of fome part of that matter, Which was
lodged within the Cavities, they not only com-
municate a motion fucceflively to thofe parts,

which are contained in the Aorta, and all
the
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Themanner of Generation. 1y

the Veflels, which are propagated from i,
butdiret and determine their motion towards
the Veins ; and thus the fAuid parts begin theie
Circulation. And as by the motion and expanfi-
on of thefe Particles the Arreries are diftended ;
fo partly by this expanfion, partly by the
more diret prefflure of that matter, which is
in Circulation, the extremities of thefe Veffels,
and the paffages into the Veins, which begin
where they terminate, will be opened, and
{o thecirculatory courfe of the Blood will be
continued into the venofe Channels. And bes
caufe the putting the Blood into a due, and
cereain courfe of Circulation is a bufinefs of
great importance, abfolutely neceffary to the
Life, and regular encreafe of the Fzras, as
well as in the whole courfe of our lives after
the Birth; therefore there feems to be a par-
ticular contrivance for the more effeGual ac-
complifhing of this defign in the Canalis Arte-
riofus, by which the Blood, that after the Fe-
tws is excluded, is driven out of one Ventri.
cleinto the other through the Lungs, at this
time pafles directly out of the right into the
Aorta, and this Ventricle, which after the
Birth neither adds to, nor determines the mo-
tion of the Blood in the great Artery, does
evidently, whilft the Fet#s isin the Womb
confpire with the left in the agitation of that
matter, which isinthe Aorza, and by the me-

diation




v2  The manner of Generation,

diation of the Particles, which it immediately
propels, makes a preflure upon it to drive it
on in the Arterial Channels, as well as the
lefc Ventricle does. The reafon why the
courfe of the Blood is diverted from the
Lungs, I know, is commonly fuppofed to be,
becaufe the Fetus docs nor refpire in the
Womb. But this does not feem to me a fuf-
ficient reafon ; for though it is not neceffary
that the Blood fhould Circulate through the
Lungs, upon the account of refpiration, yet
L.do not fee it would be either impofiible, or
inconvenient for it to have its courfe through
them, before the Fietws isexcluded, and comes
to breath. There are the fame pafflages or
Pneumonick Veflels before, .as after the
Birtch. And what though the Lungs doal-
ways fubfide, do they not the fame in expi-
ration> Nay does not the paflfage through
thefe Veflels feem more free and eafie, whilft
the Lungs fubfide, than when they are in-
flated, and all the Bronchia, and Veficles di-
ftended, at which time theBlood-Veffels muft
neceffarily be more compreft and ftreightned 2
But fuppofing the Blood could not have a free
paffage through the Lungs of a Ferus, and
the defett of refpiration forbad it; yet
this is no reafon, why the right Ventricle
fhould propel the matter it contains, into the
Aorta, and not throw it into the lefc by fome

con-
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The mamner of Generation, 13

contrivance like the Foramen Ovale.  So that
we may reafonably think there was this de-
fign, to bring both Ventriclesinto a Confpi.
racy to determine the motion of the Particles,
which are yet to be fettled in a due courfe, to
the Veins, and to drive them on through all
the Stages of Circulation.

In the fame manner, as the extremities of
the Arteries are opened, that is both by the
expanfion, and direét preffure of the Parricles,
which move in them, the Pores of the Glan-
dules, whether feated in the fides, or at the
extremities of the Arterial Channels, which
before were clofed, will be dilated, whereby
they become fit for, and begin to perform fe-
cretions, thenare the Spirits feparated by the
Brain, and when this habitation of the Soul is
furnifhed, and as foon as a fufficient quantity
of Spirits are fupplyed to irradiate the Syffema
Nerwvofum, then may probably be the time,
when the Soul of a humane Ferus is infufed,
and takes pofleffion. The Nutritious Glan-
dules amongft others beginning to perform
their Office, do give the Bones, and all the
folid parts a continual fupply of fuch Parti-
cles, asare of their own nature, and fic to be
apponed to them, whereby they increafe;
and as the vigor, and preffure of the Spirits
grows ftronger, and as it were knocks thefe
Particles nearer to one another, the parts be:

gin
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14  Themanner of Generation,

gin to fhew fome folidity , to difcover their
nature, and become vifibly diftint. And
this Hypothefis, how ftrange fo ever it may
feem to fome, does give us a clearer, and
more intelligible Notion of the manner of
Generation, and the effelts of the Semer upon
the Egg, than what has been faid of that pla-
ftick power, which has becen {uppofed to be
in the Seed of the Male, and to form the parts
of an Animal from a rude and indigefted
Chaos. Butl pafs off from thefe conjetures
to the confideration of that Subjett, I have
propofed to Trear of, which docs in many
things offer it felf to our Senfes, and en-
courages us with fairer promifes of certaiaty,
and fatisfaction, and I begin with that part,
which firft prefents it {elf to our view, and
obfervation, the Perigffeam.

Ofrbe Per1OSTEUM.

H IS is a thin tranfparent Membrane,

made up of moft minute, and curious
threads, endued with an acute fenfe, and ex-
panded over the Bones. The Fibres, of which
it confifts, arcnotinterwoven one within ano-
ther, but difpofed in feveral Series one over

the other, It is‘in fome parts thicker than in

_ others,
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Of the Periofteum, 15

others, and confequently lefs tranfparent,
In fome places it offers its fuperficies fairly to
our vicw, thatis where no Mufcles have their
origination , nor are immediately inferted
by their Tendons, (though it is true every
where clfc there are fome Filaments inferced
into it from the Membrane of the Mufcles) and
where it may be obferved, though it is not
exactly fmooth, it is more equal, than on that
fide, which lies next to the Bone 5 for on this
part it has every where inequalities, fome
whereof are inthe form of ridges, others ate
{mall Protuberances of divers other figures,
fome round like little Mole-hills, fome Oval,
®¢. to fpeak briefly of which, they are cor-
refpondent to fome fuperficial Cavities formed
upon the Bones, which I fhall afterwards
have occafion to fpeak of. It has Blood-Vef-
fels, both Veins and Arteries, which are vi-
fible enough .in the Perioffeam of large Beafts,
but they have nothing particular, that is wor-
thy of our remark.

About the Origine of this Membrane, I do
not find that Anatomical Authors. feem much
to concernthemfelves, not fo much as general-
ly they do about that of the Plewra, and Pe-
ritonanm. The account, that may be gathered
from fome few of them, is, thatthe Perioffeam
of the Skull is from the -Dura’ Mater, and
that of other Bones from the Fibres of the
Mufcles.




16 Of the Periofteum.

Mulcles.  But fince it isa Membrane commadn
to the Bones, it does not feem fo reafonable to
fuppofe, thatin one place it has an original fo
different from it felf in another, efpecially con-
fidering that there are Mufcles about the Head;
as well as in other parts, from which it might
be produced.  And the beft account of it, that
I could gather from a ftrict examination of this
Membrane, 1s, that the Fibres which conftitute
it, areevery where of two forts, fome of them
are propagated from the Dura Mater, others
from the Fibres of the Mufcles. That the
Periofteum of the Skull, which lies next to the
Cranium,is derived from the Brain, appears not
only from what has been commonly obferv'd,
that they are united, and the one continued
from the other through the Sutures ina Fetus;
and Infants newly born ; but befides this, the
Dura Mater pafles out of the Skull at other
places, as between the Os Spheznoides, and the
Os Petrofum, fo between the Os Petrofum and
the Os Occipitis, which is the reafon why it
adheres (o firmly to that part of the Cranium.
When it is gorout beyond the Bones, berween
which it is double, it fpreads its felf both ways
over the Bones, one part running one way,
and the other another. And as the Pericra-
nium , which T cannot conceive to be any
other than the Perigffeum of the Skull, owes
~the original of one Series of its Fibres to the
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Of the Periofteum. 17

Dura Mater, fo does the Perigfteum inall other
parts 3 thercfore in that part of this Mem.
brane, which lies next to the Bone, there are
every where a Set of Fibres, whofe tendency
15 dire& from one end of the Bone towards
the other , and without that Variery in
their Pofition, which is often to be obferved
in thofe Threads, which arederiv’d from the
Mulcles. This may fcem improbable ; for
though we may eafily .conceive how thofe
Filaments, which are propagated from the
Dura Mater, may be continued from one
Bone to another in the Pericranium, fo far as
the Bones are joyned by Sutures, or Harmo-
ny ; yet where the Bones are articulated, and
diftinguifh’d by wvifible Interftices, and when
the Membrane, which lies over thofe Inter-
ftices, is no part or continuation of the Perig-

fleum, the courfe of thofe Fibres, which pro-

cced from the outward Membrane of the
Brain, muft be interrupted, and after their

be wholly deriv'd from fomething elfe. Bue

| this difficulty I foon got over, when I came

firitly ro examin the Ligaments of the Bones,
where I obferved a continuation of thefe
Threads running upon thofe Ligaments, by
which means they proceed from one articu-
lated Bone to another.

G Befides
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Befides the Filaments, which arife from
the Dura Mater, and make that part of the
Periofteum, which lies next to the Bone, there
are another Set of Fibres, which are propa-
gated from the Mufcles, and Tendons, which
accede to it in every part as it proceeds g
The Original of thefe in fome parts, cfpecially
upon the Bones of large Animals, is eafie to
be difcover’d; for by taking one of the exte.
rior Fibres of a Muicle, and feparating of it
gently, it not only leads us to the Perioffeum,
but I have tracd fome of them a good way
upon this Membrane, where its {uperficies has
been clear of the flethy Fibres. |

The order, and courfe of the Fibresin this
Membrane, is not the fame in all of them:
Thofe indeed, which are propagated from the
Dura Mater, are every where parallel, and
their Tendency, as -I have already obferv'd,
is from one end of the Bone to the other :
Butfor them, which are derivid from the muf
cular, or tendinous Fibres, they are not con-
ftantly agrecable in their courfe and pofition,
but asthey differ fometimes from thofe, whicly
proceed from the Dura Mater, fo thofe, which
are propagated from one Mufcle, have in fome
places a tendency different from them, which

~arc deriv'd from another ; fo that ¥ have in the

Perioftcurs of one of the Bones of the Leg,
obferved three fcveral feries of Fibres lying
one
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Of the Periofteum. 19
one over another; the interior, or thofe nexr

‘the Bone were f{treight, the reft arifing from
two feveral Mufcles, whofe different firuation

p:f gave their Fibres in their elongation a different
tendency s thofe that were derived from one

Mufcle, proceeded obliquely one way, and
they that were from the other, obliquely the
other ; thar they decuffated one another in the
fame mannet, as the Fibres of the obliquely
defcending, and afcending Mufcles of the 45-
domen do. ~ And according to the pofition of
the mufcular Fibres, with refpect to thofe
Threads of the Perioffeum, which have their
Origine from the Dura Mater, the Filaments,
which are derived from thofe Mufcles, are
fometimes parallel, in fome places tranfverfe
or oblique to them, which proceed from that
Membrane of the Brain. Therefore I have
in tearing of this Membrane of the Bones

eafily rent direltly, that is where the Fila-
ments were all parallel, and obferved the fame
tendency ; and in others, where fome of them
were oblique, or tranfverfe, it was not fo
very difficule ro pull it afunder that way.

However the Tendons of many Mufcles
do propagate their Fibres to make fome
part of the Perioffeum ; yer, 1 have ob-

Les

{ying

fmlc

 {ferved that fome of them, which have olten a

| grear ftres or dependence upon them, when
they act, have not been fo kind, but pe-
G 2 netrated
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netrated this Membrane, and were immedi-
ately inferted into the Bone, fothat I could di-

ftinguith the Perioffeum, which lay likea Cir-
cle round them; and this has given me an oc-
cafion to think, that all thofe Threads of the
Periofteam, which are propagated from the
mulcular, or tendinous Fibres, after they have
run fo far as to make up their part of this
Membrane, arc inferted into the Bone, and
that they are particularly thefe, which as I
thall hereafter fhew, penerrate intoit,

From the account that I have given of the
Periofieum, it may appear, how little reafon
we have to make the Pericranium a diftinét
Membrane from the Perioffeam of the Skull :
For although it be divided at the temporal
Mufcles 5 this is no more than what the fe-
veral feries of Fibres do make the Periofteum
capable of in the Leg, or any ather part 5 and
I have upon . the Shin-bone of an Ox divided
it into four or five feveral Membranes, if I
may {o call them, when it has been dry’d.

The Adhefion of the Perioftenm to the Bone
is firm, and intimate, partly by contiguity,
partly by continuity, or the infertion of fome
of the Filaments of the Periofteum into i,
and by the Blood Veflels, which are propas
gated out of one, and ramified in che other,

and like fo many fmall Ligaments hold them
togsther.

L

By

By
m? W
gkt
fied !
tle, 0
yith
gate th
yhich
gty
e |
fone
fom th
Bt 10
Bt of
Iy
kind b
Superf
dis, 1
oD,

f e M

e, §
beealr
bl (4
b, 4
i
Ity
ﬂﬂ:li |
theit fy
it iy
i,




Of the Periofteum: ‘21

By contiguous Adhefion I mean that uni-

fon, which arifes from the immediate Co-
fadjacence or Conta&t of two Bodies of a

fixed Nature, where no matcer either Vola-
tile, or Elaftick intervenes, fo as to concur
with that force, which endeavours rto fepa-
ratc them, and is a manner of Conjunction,
| Which fome Experiments, that Ineed nothere
| mention, do demonftrate to us. That part
‘of the Periofteum, which is thus united to the
‘Bone muft be the Fibres, which are propagated
Afrom the Dara Mater, as being thofe, which lie
‘next toit. To add ro the ftrength of this
part of their union Nature has wifely con-

J trivid ; for all Adhefion, and Union of this

'kind being fo much the more firm, as the
 Superficies 1s larger, in which the two Bo-
dies, that are contiguous, do touch one
\another, the Surface both of the Bones, and
their Membrane on that fide, which is next to
them, is fo formed as to receive a confidera-
‘ble enlargement by incifions, and fmall fuper-
ficial Cavities formed on the outfide of the
Bone, and by ridges, and other protuberan.
| ces on that fide of the Perioffeum, which is
immediately applyed to it. And I need not
ftand to fhew how thefe inequalities enlarge
their fuperficies beyond what it would be,
ldf it were fmooth and plain, fince it is evi-
| giene.

i3 But




22 Of the Periofteum,

But to explain this Adhefion of the Peri- {i:¢
ofteum by fomething, that is more familiar, J:l
and a Notion more intelligible, I conceive i
that the Bones obtain very much the nature of i«
a Gluten. When their Generation has pro- e
ceeded fo far, that they have made fome ad- i)
vancement towards their natural Temper, Judfr
they are like melted Glue, to which the §yd
Ferioflexm being applyed ; whilft they are |gk
foft and vilcous, does adhere, though not fo § i
firmly at firft, but as this Glue, I mean the lhad 1
Eones are indurated, and their parts more fixt, § st
the union between them, and their Membrane of the
is more and more confirmed, until at laft they |1
are not eafily feparable. And as the Perio- |t
Jteum at firlt cleaves to the Bone, whilft it is e
foft, fo afterwards in all the growth of it,| p
that matter, which gives an increafe to the |,
Bones being, when it is firft fupplyed and F},rﬂm
apponed to them, vifcous like the fubftance
of a new formed Bone, is as apt to flick to
any addition made to the Periofleums in its
growth, as the Bone it felf was to cleave to |
1ts Membrane at its ficft Formation, Neither |
is this' Notion of the Adhefion of the Perio- |
JSfeam to the Bone in fucha manner, asif they
were joyned by Glue merely conjeftural, but
grounded upon a {mall Experiment I made:
I took a piece of a freth Bone, and diffolved
itin Aqua Fortis, then I fer it over the Fire
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in a glazed Vefiel, and evaporated (o much of

the liquid part, that I reduc’d the Solution

near to the confiftence of a Jelly, then Ifec
it to cool; after it was cold, it not only re-
fumed its hardnefs, (though it was more brit-
tle) but adhered to the Veflel as intimately,

and firmly asever I have obferved Glue it felf

to do toa Veflel of the fame kind. Befides,
the Bones in a Fetws are plainly gelacinous,
and vifcous at one time, and ina Galf, which
Thad raken out of a Cow fometime before it
was to be excluded, where the greateit part
of the Bone was in fome meafure indurated,
I obferved fuch a gelatinous matter between
that part, which was more folid, and the Peri-
offeam. :

Befides this manner of Adhefion, the Perio-
fPewn is united to the Bone by little Fisrille
or Threads continued from the one, and pe-
netrating into the fubftance of the other, which
may be obferved in a perfett Bone, efpecially
in fome places. But [ dilcovered it more
plainly in the Bones of a Calf, which were
tender and imperfe&t, where T found the
Threads penetrating that gelatinous Matter,
which lay under the Perioffeum, and beyond
ic were inferted into that part, which was in-
durated, out of which I could draw fome

of them.
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By thefe Fibres, and the mediation of the
Perioffeum, it is probable that the Bones have

fome internal fenfe, fo that they may be faid

to be fenfible not only. in their Membrane,
but even in their fubftance, When we con-
fider how the Teeth, which are at leaft in the

ftony Cortex of that part, which ftands ouc |

of the Gums, more folid than any other
Bones, will be affeited by injuries,” which
make no immediate impreffion upon the
Nerve, which lies in their Cavities, as to jn.
ftance only in that particular fort of fenfe they

have upon the application of Acids, when |

their Mucus is fcoured off, which we term
fetting them onedge, what is this but a fen.
{ibility of Bones ? Confidering that this fenfe

muft be by the Fibrille of the Nerve inferted in.

to them, that thefe Nerves anfwer for the defed
of the Perigffeum in that part of every Tooth,
which ftands out of the Gums; and that this

fenfibleMembrane does propagate Threads into

all the Bones, how can we think but that any

irregular, and tumultuous motion in the Spi-

rits of thefe folid parts is communicable to
the Brain by the mediation of thofe Fibres,

Which are derived from the Ferioffeum into

any Bone, as well as by the Nervous Fibres,
Which are difperft in the fubftance of the

Teeth. And to confirm what I now fay,

there is an obfervation of Nicolaus Maffa,
which
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Of the Periofteum; = = 25
which Diemerbroek mentions, of a Man, that
had an ulcerated Leg, where the Bone, which
was deprived of its Membrane, was fo fen.
fible, that it could not be toucht without
pain; nay the Bone was Perforated, and he
tound it had a fenfe in the internal part, which
gave him the fufpicion of Nerves, but he has
left it to others to find them, and as T could
never with the firiCteft enquiry obferve any
fuch thing, fo I have fhewn how the wane
of Nerves is {upplyed, and we may be able
to account for the fenfibility of the Bones
without their proper’ Nerves.

I come now to confider the Defign and
Ule of the Periofteum 5 and firft, it is to be 2
Tegument to the Bones: for Nature in the
Formation of all the parts is found to be
Elegant, as well as Provident , and though
it could be granted, that this Membrane
ferves to no néceffary ufe, yet it is for de-
cency.

Secondly, It conveys Spirits into the fub.
ftance of the Bones for maintaining their Hear,
for preferving their Senfibility, and to affift
in the Work of their Aceretion, and Nutriti.
on. How this Membrane immits minute Fi. .
bresinto the Bones I have already obferved,
and I do fuppofe they are continued fo far as
to be Iufundibula, and difembogue themfelves

into
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into the lnceritices of the bony Strings, in
which the Spirits afterwards move as their
Channels, and therefore fome of thefe Fi-
bres infinuate themfelves farther into the Bone
than others, as the Interftices which they

ferve to, are more remote from, or nearer to

the Superficies.

Thirdly, It feems to be one thing, which
checks, and helps to fet limits to the growth,
and extenfion of the Bones. Whilft this Mem-
brane is growing, and capable of being far-
ther expanded, fo long it allows the Bones
the libercy of inlarging their dimenfions,
but when it ceafes to be extended, and
cannot admit of their increafe without a
rupture, then there is fome ftop put to
their growth. Therefore we fhall find, that
the Perioffeum is fretcht upon the Bone to its
utmoft extent, fo that when it is divided in
any part either directly, or tranfverfly, and
ratfed from the Bone;, it is fo ftreight, and cor-
refpondent to that part, which it was applyed
to, that the Labia, where it is divided, can-
not fairly, and without tearing of it, be ex-
tended fo as to be brought to lic one
over the other. WNeither will it feem im-
probable that fo thin a Membrane fhould hin-
der the increafe of the Bones, if we confider
the ftrength of it, and how we have inftances

that feem very like it in Trces, where the
Bark
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The Ufe of the Periofteuti. 27
Bark is often obferved to bind them when
they are young, fo that it is neceflary to
open it before they can have the liberty of
thriving. And even amongft Animals it is
not unknown how the Skin of a Horfe, which
is naturally more Tenfile, when he is Hide-
bound, as they term it, checks and hinders
his growing. Not that I think this is the
only, or principal thing, thact determines the
meafure of the Bones Accretion, I only fup.
pofe it confpires with another Caufe, which
I fhall explain, when I come to fpeak of Ac-
cretion, and to fhew the reafon, why it

. ceafes in full grown Animals.

Fourthly, The Perioffeum is ferviceable in
the Conjuntion of the Bones and their
Epiphyfes, whilft the fubftance of the Epi-

phyfes is cartilaginous ; of thofe Bones, which’

are joyned by Sutures or Harmony, and in
the connexion of the Bones and their Carti-
lages, For being a ftrong Membrane, and
firmly adhering to any of thefe parts, which
arc to be united, and not being Tenfile like
fome other Membranes, it does not fuffer
them eafily to recede from each other, or to
be difplaced, which cannot be withourt a dif-
ruption, or a difengagement from one of thofe
two parts, which it holds together. This,
though it be not the fame thing as the con-
tinuation of the fame Body ; yet it does in a
great
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28  Thellfeof the Petiofteum,
great meafure anfwer to it, and is a manner
of Conjunétion, which Art does often imi-
tate. And I not only fuppofe this to be one
ufe of the Periofteum, but it is very evident
where the Cartilages are joyned to any Bones;
for if wetake the Scapula, orany of the Ribs,
and divide this Membrane round that pare,
where their Cartilage is united to them,
though there is another contrivance for their
Conjunétion; yet they will be eafily feparated.
Fifthly, It ferves for another confiderable
defign, and that is to joyn the Heads, and
Tendons of the Mufcles faft to the Bones:
for although, as I have already obferved, the
Tendons of fome Mufcles do penetrate this
Membrane direétly, and are immediately in-
ferted into the Bone; yer the Origination,
and Tendons of a great many Mulcles have
their immediate dependence upon the Perio-
fteum, by whofe mediation they are faftned to
the Bone. And for this Reafon it feems to
be, that Nature has made the Adhefion of
of this Membrane to the Bone fo firm by that
contrivance, which I have taken notice of.
Sixthly, and laftly, If the fenfe that chis
Membrane is endued with, wasintended with
a particular refpect to the Bones themfelves,
as it {feems to be, and not mercly a Confe-
quence, as the Perioffeum is propagated from
fuch parts, as are acutcly fenfible; it was de-
figned
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The Ufe of the Periofteum; 29
figned for the fafety, 4nd fecurity of che Bones
from external injuries, for the difcovering to
us the part affetted, when they are diftem.
pered, and direCting usin the application of
external Remedies. As for other inconve-
nicncies and injuries, which follow upon any
external violence, excepting the pain, which
th€y threaten, they are not fo fuddenly
thought of, bur this evil of pain we havea
natural,and animmediate abhorrence of, with-
out any deliberate thought or confideration,
and as the apprehenfions of it, {o our endea-

'vors to prevent it are quick, and as this obliges

us to watch over them ; fo it makes us with:
draw them haftily from any fudden dangers,
or appearance of Mifchief. ‘Thus for the fe-
curity of the Eye, which in the Zunica Cor-
nea, has no fenfe; Nature has giveh it one,
which is acutely fenfible, and the defign cer-
tainly is that the pain, which the Zunica 4d.
nata is obnoxious to, fhould give us the oc-
cafion of fhutting our Eyes againft any thing
that may excite it, and confequently ferve for
the fecurity of the whole Eye : And thus much
of the Periofteum. '
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Of the N ature, and (Conflituent
Parts of the Bo n E s.

OW I have laid afide the Periofteam,

the next thing, which comes in view,

and under our examination, is the Bone it
{elf, and I fhall enquire

Firft, Into che Nature of the Bones, which

like other produ&ts of Nature have their in-

ncy, or firlt beginning, their improvement,
and tendency to maturity, and their perfecti-
n. At their ficlt beginning they are foft and
elatinods, that is, whilft their proper parts
not only are difunited, but have a mixture of
fuch moift and loofe Particles, which intervene,
as are neither apt themfelves to be fixe, nor
will fuffer thofe, whichare fit to makea Bone,
to unite, as we fee warter infinuating it felf
between the Particles of Gum Arabick, or any
Body of that Nature deftroys its hardnels,
and rigidity, and renders it foft and gelati-
nous. When they advance near the temper
of a Bone they are cartilaginous ; as thofe
Particles, which are fic to make a Bone, are
driven nearer to one another by the power

of
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Of the Nature of the Bones. 31

of the Spirits, and the preflure of that Nu-
tritious Juice, Which they drive to, and crowd
againit them, they exprefs, and begin to free

‘themfelves from thofe parts, which lay between

them, and hindered their mutual accefs, and
that unition, which was requifite to make a
folid Body of them; buc ftill thefe Parricles
are, not united at their extremities, which
makes the parts, which they conftitute, re-
main as yet lefs folid, and more flexible than
a perfect Bone. But when the Bones are
grown to that perfeftion to obtain their pro-
per Nature, they are folid, and confift whoily
of Parts, which are naturally fixed, and void
of motion, which being united, do all Con-
fpire torefift a Preffure, and any cndeavours
to difturb, and difunite them, o thar they
can neither be agitated by Subtle, and Vola-
tile Particles within; nor be moved, and dif.
ordered but by fome grear and extraordinary
violence from without. Thefe parts are of
two forts, to wit, Terreftrial, and Saline.
It is true, if we come to torture a Bone with
the Fire, it feems to confefs that it confifts of
all the five Chymical Principles 5 it affords us
a Spirit, and Phlegm, a Volatile Salt, and ag
Oily or Sulphureous Subftance, in which there
is the fame difference to be obferved as in the
Medulla, one part is foft and liquid, the other
1 more indurated like a Selum, and the hard

part




32 Of the Conflituent parts of a Bone.

part of the Marrow ; after thefc parts are ab-
{tralted, we have the Earthy, and fome fixe
Saline parts remaining behind. Bur thefe
feveral parts are found in a great difproporti-
on, the Terreftrial only are, after a thorough
and perfe&t Diftillation, above two parts of

three, which Itaketo be the trueft account of

their quantity. I have after a long Calcina-
tion of Human Bones, found them to be five
parts of nine, butby the continuation of the
Fire, they ftill lofe of their weight, fo that
1 could not here tell where to fix the quantity
of them : The fixt Salt is very little, and in-
deed but juft fo much, as that we may fay
they have fome.  The Volatile Salc was about
a thirrieth part : the Spirit, and Phlegm, ‘are
not fo plentiful asin Harts-Horn, being about
an eighth, whercas in Harts-Horn they are
above a fourth part; the fluid Oil a twenty
fourth, befides a good quantity of that oily
Mateer, which was indurated, and ftuck to
the upper part, and fides of the Rerort. Burt
to fpeak truly, thefe cannot all be properly
faid to be the parts of a Bone : the Spirits,
and Phlegm, arc drawn from the Blood-
Veflels, and the Interftices of the bony
Strings, in which the Spirits flow whilft the
Man 1s alive, and the Oil is plainly what had
been fupplyed from the Medulla, and  infi-
nuated into- the {ubftance of the Bone by
Pores,
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Of the Conftituent parts of aBone) 33
Pores, which I fhall hereafter defcribe, fo that
none of ali thefe can be faid o be the parts of a
Bone any more, than the blood may be faid tobe
the parcof a Vein, oran Artery.  That which
we call the Volacile Salr, at leaft the greateft
partotit, [ take tobe a Conilituent part of a
Bone,andhowever it is raifed,and brought over
by the Fire 5 yet the Particles of it are folid, and
fic to be oneingredient in thefe hard and rigid
parts, in which whilft they are lodged, they
are fixt, as we find after Diftillation they will
be Chryftallized, and refume a folidity ; bes
fides, this Salt does fhew much of a fixed Na-
ture upon the Tongue, when it is tafted,
having fuch a kind of fenfible coldnefs as Sa/
FPrunelle has.

The Particles of which the Bones confift,
When we confider how they form Strings, feem
to beof along Figure, and their pofition ftreight,
fo thatione end lies towards one, and the other
towards the other extremity of a Bone in the
fides of it. [fay in the fides, becaufe where the
Strings alter their courfe, and run Obliquely,
or Tranfverfly, as in the Cancelli, and fmall

‘Caverns of the Bones, and atthe extremities,

where they lie over, and fhut up the Cavities,
the pofition of thefe Particles muft be different.
Perhaps T may feem to contradi® my felf,
When I fay the bony Particles are of a long
Figure, and yer make the Bones to confift of |
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than in the Ribs, where fome of them may |

3.4. Of the Conftituent pafts of a Bone.

two different Principles, which may be thought | (s
to be an implicite Aflerrion thart their Particles f .y
are diverfly figurated. But it is very con- { p.f
fiftent with the Notion, T have of the Parti- Jf ..,
cles of all at leaft folid Bodies, which is,
that none of them have the true and diftinct |
Nature of any one pure Principle; but area §f y.,
compofition of two, or more, and from the | 4.
proportion of the Principles, and the manner | 1.
of their mixture or union, arife the Figure | .
and Nature of the Particles, which they pro- l o
duce, So thas though there is certainly a dif- §f
ference in the Figure of the Particles of every | |
Principle ; yet thofe which are formed from §f . .

e

F | B

the Union of two, or more of them, mayall §f
i : . - i Wi

be alike figurated in a Body, which contains §f
{everal Principles. _.; “

The bony Particles are in every Scries if | *
united at their extremitics, and by this Union §f “
they form continued Threads or Strings, || . 7
which continuity gives the Bones a rigidity. ;

the fides of a Bone, is as the pofition of the
Particles, from one end towards cthe other, and |
wherever the Lamine, which they make, are | b
contiguous, they are Parallel, and fo far jl o

ftreight as the Figure of the Bone will admit.
Their courfe is no where more eafily to be dif-|
covered in the Bones either of Men, or Brutes, |

be
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Of the Conflituent parts of a Bone. 3§

be feparated, and run in the form of a Strin
fometimes for fome way together. And 5‘
we fuppofe, as we muft do, the Horns of
Beafls to be of the Nature of Bones, there
are {fome of them, which plainly difcever thus
much ro us, that the Bones confilt of feveral
fmall Strings, as particularly in the Rbinoceros
Horns in the Repofitory their Strings are
attually divided, and their courfe vifible ac
their Bafis. Orif we may make a judgment
of our own Bones, and thofe of Birds and
Bealts by Animals of another Element, the
Whale.bone does fufficiently demonftrace,
both that they confift of fuch Strings, and
that the courfe of them is from one end rto-
wards the other. In fhort, in all the Bones,
even thofe, which are nor to us divifible into
{tringy parts, their tendency does evidently
appear in the Fiflures, which are many times
to be obferved in them, when they have lain
in the Sun, or are any ways dryed f{o asto
crack.

Thefe Strings, though fome of them run
to the very excremities of the Bones,and others
approach near to them, do not terminate there,
{o as to have diftinét ends, but theyare, where
they may be thought to terminate, {till con-
tinued, and run tran{verfly, and as it were
Arched, that the Strings of one fide of the
Bone proceed fo as to meet, and be united to

D 2 thofe
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36 Of the Conflituent parts of 4 Bone.

thofe,whichare propagated from the oppofite 5 | o)

and this at both extremities, that they are a
continuation, though not of the Figure ; yet
inthe manner of a Ring.  Therefore they are
not all of a length, but in cvery Plare they
fall one fhorter than another. Thofe which
make the external Plate run from one end
quite up to the other, and are the full length
of the Bone, and in fome few other Lamine,
which lie neareft to this, they want no more
than the thicknefs of what'is above them,
and do every where, as well where they pro-
ceed tranfverfly , as where they are ftreight
keep a fociable courfe, but. in all the other
Plates they come more fhort of the length of
the Bone, and run off from them, which clofe
up or make the extremity of it, only by fome
Corrugations and Apophyfes, which form the
fmall Cavitics they come to mect, and to be
united in fome certain places. The Strings of
the firflt internal Plate in thofe Bones, which
have a large Cavity, do plainly firft divere
from the fide, or reft of the Plates into the
interftice ; after thefe the Strings of the next
Lamina, and thus they run off one after ano-
ther till we come to the extremity, where
thofe of fome few of the external Plates,
which remain running tranfverfly without
any irregularities, or Plice, and being conti-
guous, as on the fides, make a thinner, but

com-
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Of the ConfRituent parts of aBone. 37

compact part, which covers and fhuts up the
cnds of the Bones. And as the bony fub-
ftance of which the Cancelli, and the fmall
Cavities are formed, is a continuation of the
Strings from all fides of the Bones in thofe,
which have the large Cavities; fo from the
fieft appearance of thefe Cancelli, or the firft
formation of the {mall Caverns, where there
15 nothing of that rericular texture, as the
Strings of every Lamina ftrike off to make
them, the fide.or Wall of the Bone grows
gradually thinner towards the extremity, fo
that by that time we come to the end of ir,
we have not above a fifth, or fixth part, and
it may be lefs, remaining to make the thick-
nefs of that part.  Thus in the Os femoris of
a Humane Skeleton Thave obferved the thick-
nefs of the fide before any of the Strings ran
off from it to be five times more, than that of
the Head. So that if we [uppofe the fide to
confift of five and thircy Plates, then has the
' Head but feven which lie contiguous to one
another, and inclofe the Cavity. .

Perhaps it may not be o eafily underftood how
the Strings of the exterior Plates are continued
at the ends of thearticulated Bones, which are
covered with a cartilaginous fubftance fuppofed
to be diftinét from the Bone, but the parts, of
which thefe Cartilages confift, are the fame as
thofe, which make the Strings in the more folid

D 3 part,
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38 Of the Conflituent parts of 2 Bone.

part,difpofed in the fame order,fo that the Serics
of the Particles of fo many Strings, asanfwerto
the thicknefs of the Cartilage, run through ir,.
and would be continued in the Nature of a
folid bony String, but that the liquor, which is

gty ¢
dion
to (0
grcry
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. . 1o
continually fupplyed to the Joyuts, will not fuf- | ../
fer the Particles to be o intimately united, asto |
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render that fubftance of that part equally hard. | ..

The Bones in their firm, and folid part, ..

and where the fmall Cavities are diftinct con- | /4

| fift of feveral Lamine, or thin Plates lying
. one within, or under another. So that there |,
is this fubordination, in the Conftituent parts ] 3,;,,,'

of a Bone, a proportionate quantity of Earth, | *p

and Salt duly mixt, produce the Particles; the 3

Particles regularly difpofed, and united ac |

poun
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their exeremitics in every Secries form the gjf_
Strings; the Strings laid in a convenient Or- || |

der, and Number, and fo united form the .
Plates; and thefe Plates make up the Bone. | ¢
h | § I fay the Bones in their folid part, and where | B
the fmall Cavities are diftin& are formed thus|

of Plates, becaufc where any part of theielf
Strufture is like Network, or Cancelli, which | EEH'
are to be found in many of the Bones of al| I"
Human Skeleton, and more than in other | "
Animals,the Strings are not {o ordered,and uni- | er
ted as to make any Plates, but run into feveral | M
Fafciculi of thole fmaller Strings. Now fince :?ﬂ'j;

the Strings of which thefe Lamine confift]

are, ,ih
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{ are, asIhave already fhewn, after the perfe-

&ion of the Bone fo continued from one fide
to the other as to have no diltinét extremitics,
every onc of thefe Plates excepting thofe,
which have their Strings at any end running
into Fafciculi, could they be divided entire,
would be like a Tube imperforated at both
ends. Yer Idid intwo Oxes Bongs, which
were frefh, meet with a fmall Lamell, which
lay next to the Periqfteum, that fell much {hore
of the length of the Bone, and did not lie
round the Cavity fo as to be Tubular, but
I looke upon it to be extraordinary, and not
agreeable to the common method of Nature,
There is fome difference in the maaner,
wherein the Lanells in feveral Bones are dif-
pofed; where thereis a large Cavity they are
on every fide contiguous, and clofely united,
and the fmall Caverns,and Cancelli,whichareat
the extremities, are produced from Plates, and
Strings propagated from the fides = But in the
Bones, which have not any great Cavity, but
are altogsther fpongious within, many of:the -
internal Lamine arc placed at fome diftance
from one another in all cheir length, excepting
in thofe feveral places, where the flexure of
their Strings this way, or that, and their Apo-
phyfes bring them to meer, and being thus
modified all along juft as they are at the ex-
tremitics only of the Bones, which have a
| D 4 large
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large Cavity, they produce in the whole in-

ternal part the fame fort of fmall bony Cells.

And becaufe many of the Plates within fiand -

thus diftant from one another, they fill up che

Whole fpace within the Wall or folid part, " |

with fuch a cavernous fubftance, and therefore
the fides in thefe Bones, are thinner, and the
Plates which are contiguous, and are their
folid part, are fewer than in thofe, which ob-
tain a large Caviry,
On the infide of the 05 Humeri of a Hu-
manc Skeleton, I have fometime found the
firft Plate, from onc end of the Cavity to the
other, puft up in feveral places, fo as to form
confpicuous Cavities under it, but round
€very one of thofe Cavities it was depreft,
and remained united to the next Lamina, and
Where it was thus elevated, T rook notice of a
great many Pores, by which I do fuppofe the
Medullary Oil did pafs out of the large Ca-
vity into thofe, which were under this Place,
and were fome of thofe tranfverfe Pores, by
Which the Marrow is conveyed in order to
diffufe itfelf between the Lamine, and which
I fhall prefently givean account of,
Of thefe Plates I have in one Bone with
& Microfcope numbered fixteen together, and
by computing the number of thofe, which I
could not fo well diftinguifh, by the thicknefs
ot them, which were difcernible, I reckoned

them
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Of the Conflituent parts of aBone. 41
them all to be three or four and thirey. In
another Oxe’s Bone I counted one and forty

togcther, which I could plainly difcover, the
reft T could not fo well, becaufe they did

not lie fo ftreight, and regular on that fide

next the Cavity, as that I could be certain
as to their number, bur yet I difcerned
they were diftinét Plates, and I numbred
them fo well as I could, which were by that
account fourtecen, fo that they were in all five
and fifty.

That the Bones do thus confift of feveral
thin Plates lying one over another we have
prefumptive cvidence from their exfoliation,
and confidering how much the Horns of
Beafts participate of the Naturc of Bones,
and how many of them may be altually di-
vided into feveral thinner Lamels, this may
induce us to think that the Bones arc in the
fame manner made up of Lamine. But we
have turther evidence of it, as they may be
diftinguifhed with a Microfcope, and not
only fo, but I have atually feparated them
in feveral Bones, particularly I have taken
fome of the thin, and fine Laminz oft from
a piece of a human Skull, and in one Bone
I had, T could divide the whole Wall from
the Cavity to the external fuperficies into
Plates, though fome of them I muft con-
fefs were thicker than others; bucr when I

viewed
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42 Of two forts of Pores inthe Bones.

viewed any of the Plates with a ‘Glafs,
and numbered fixteen, or more together,
whilft they were yet united I could not difcern
any fuch difference in their craffitude, fo that
I am confident, that thofe, which I found up-
on feparating of them to be thicker than
others, and which I could not divide inte
fuch thin and curious Plates, as I did fome,
did confift of thinner, and finer Lamine.
The manner how the Bones confift of fe-
veral Plates included one within the other,.
and how the fmall Caverns, and Latice-
Work are produced, I have endeavoured to
exprefs in the firft Figure, Tab. . where
a, a, a. 'arc the Plates in the fides of a Bone,
which muft be fuppofed to be contiguous,
although I have made them diftant to repre-
fent them diftin&, the four exterior of which
are parallel and contiguous at the extremi-
ties 4, 4. as well as in the fides 4,4,4. c,c.

is the Larice-Work produced from the Strings -

propagated from the Plates d,4,4d, d. ¢, e. are
the Caverns formed of the Plates £, £, f.f. £ f-
which run off from the fide {fucceflively, where
the craffitude of the folid part appears gradu-
ally diminifhed, G. is the large Cavity, and
b,b. the paflfage of the Medullary Vein, and
Artery.
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Of two forts of Pores in the Bones. 43
In the Bones through, and between the
Plates are formed Pores befides thofe, which
are made for the paffage of the Blood-Veflels,
which are of two forts, fome penetrate the
Lamine, and are tranfverfe looking from the
Cavity to the external fuperficics of the Bone.
The fecond fort are tormed between the Plates,
which are longitudinal, and fireight, tending
from one end of the Bone towards the other,’
and obferving the courfe of the bony Strings.
And that T may not be thought to pretend to
the difcovery of what no other mens Eyes can
difcern,becaufe they are generally very difficule
to be obferved, unlefs it bé the tranfverfe Pores
in the internal Lame/, 1 have the picces of two
Bones, which I have brough along with me,
in one of which, the tran{verfe, in the other
the longitudinal Pores are very vifible with
the help of an ordinary magnifying Glafs.
The firft kind of paffages are formed not
only in the firft internal Lamina, but in every
one, even to that which includes all the reft,
and 1 have not only fcen them fometimes in
thofe parts of a Plate, which in the Cavity
have been naturally puft up, and raifed from
the fide of the Bone, and in the next Lamel
to that, but I had the fatisfation in that Bone,
which [ refolved into Plates, to obferve fome
of them in all the Plates. Though fo fat

as I have obferved the nearer they are to the
Cavity,
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Cavity the greater is the number of thefe
Pores, which in the firft internal Place are
very numerous.” Now this difference in the
number of the tranfverfe Pores, befides what
I gather from what I have obferved, we may
{uppofe for thefe two Reafons, firft becaufe
the quantity of Marrow, which is to pafs
through them is lefs; and lefs, as it approaches
nearer to the outfide of the Bone ; for the Mar.
row being fupplyed from the Cavity, every
Plate tranfmits fo much as is neceflary for its
own ufe, and all the Plates, thar lje aboveir,
fo that every oneasit approaches nearer to the
luperficies, having a Plate lefs thananother o
tranfmit the Medullary Oil to, there is ocea.
fionfor a fmaller number of thefe Pores in one
than in another. Secondly, becaufe it was ne.
ceflary the Bone fhould be very folid towards
the fuperficies, where it is expofed to exter.
nal injuries. About thefe paffages I was par-
ticularly ftrict in my enquiry, whether they
were not formed for Blood-Veflels tending ei-
ther to, or from the Marrow, and although
fome of the Medullary Veins have Pores by
which they penctrate into the fubftance of the
Bone, yet I made my felf certain that thefe
Pores for the generality of them, which [ ex-
amined, had no Veficls, which pafled into
them. Thefe tranfverfe Poresdo not obferve
any fuch order as to lic directly one under
another
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Of Tranfverfe Pores in the Bones. 45
another ro form one continued paffage from
the Cavity to the external Plate. Thiscould
not be, but Nature muft either have been
fruftrated of her end in making them, or in-
jurious to the folidity of the part.  If they had
been continued through the whole thicknefs
of a Bone, and limited to their prefent num-
ber, without the other Pores which are form.
ed berween the Plates, it had been but a fmal]
part of the fubftance of a Bone, that could
ever have been touched, and had the benefit
of that oily matter, which they ferve for the
difpenfation of. Ifthey had been fo thick, and

- numerous, as that all the fubftance of a Bone

could have been oiled by the infinuating Mar-
row without the longitudinal Pores, this had
been as injurious another way, and fuch a poro-
fity would have deftroyed thar folidity, and
firmitude, that were neceffary in thefé parts,
which are the Timber-Work, and Supporters
of all the reft. For the tran(verfe Pores, which
interrupt the continuity of the Strings, that
conftitute the Plates, would have detratted
much more from the ftrength, and rigidity of
the Bones, then thofe, which are fnrmedy in

| the length of the Strings, and between the

Lamine, which is eafily demonftrable. But
by the contrivance, which appears, Nature
atrains one end in fuch a method as does not
difappoint her of another, but both makes
her
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46 Of Tranfverfe Pores in the Bones.

AT S

her Bone firm, and in the difpenfation of the
Marrow is juft, and kind to the whole fub-
ftance of it.

As the tranfverfe Pores are differently
placed in the feveral Plates fo as not to receive
the Medullary Oil immediately onc from ano-
ther, fo thofe in the fame Lamell are difpofed
with a feeming irrcgularity, and fcattered,
not being digefted into fuch an order as to
form Circles, or exat feries of Pores round
it, which thing is yet regular, and reafonable,

- and without doubt is done ex propofito, that

the Plates might not be weaker, and more
apt to be broken in one place, than inanother.
For although they had not exceeded their
prefent number, yet fuppofing they had been
fet in feveral feries round a Plate foas to de-
lineate Circles about it, this would have made
it more infirm and apt to be broken in thofe
than in other places, or than now it is in any
part.

Befides thefe there are longitudinal Pores
formed between the Plates, which in the fides
of the Bone have a tendency from one end
towards the other, and where the Strings

alter their courfe, and are tranfverfe to the

Cavity that is at the extremities, they ftill
run along between the Plates, and change
their Pofition, as the Strings do. Thefe are

not very commonly to be obferved, nor with-
out
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Of Longitudinal Pores in the Bones. 47

out a {tri¢t inquiry, and good Glaffes, unlefs
it be now and then in fome particular Bones.
There are none in which they are oftner ca-
pable of being obferved than in the Ribs.
Though I have in the firmeft part of a Scapula,
where the Plates were immediately - united
plainly difcerned them, and even feen the
Marrow , which had infinuated itfelf into
them, fticking to their fides in the fhape of
an Oil. I have likewife had the fatisfacti-
on to obferve them in a human Bone, and
that between eleven, or twelve feveral Plates.

- By thele it is that the Medullary Oil dif-

fufes it felf, and is immediately beneficial to
the Plates ; the tranfverfe Pores are fubordi.
nate to thefe, and rather defigned for the paf-
fageof the Marrow into them, than for the
immediate communication of it to the fub-
ftance of the Bone. The manner therefore,
in which the Medullary Oil infinuates itfelf
through a Bone, and is difpenfed to all the
parts of it, is this ; it firft paffes being liquid,
as it all is whilft the Animal is alive, out of
the Cavity through the tranfverfe Pores of the
firft internal Lamina, and not having Porcs
of the fame kind directly fubjacent in the
next Plate to tranfmit it towards, the out-
fide of the Bone, it flows into the longitudi-
nal Pores formed between thefe two, the firft,
and fecond Plates, and being carryed along in
them
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them till it finds fome tranfverfe Pores in the
fecond Plate, it pafles through thefe, which
when it has done it is again obliged to aleér its
courle to run into, and How along in the
ftreight Pores between the fecond, and third
Lamine, thus it paffes through and between
. the Plates fucceffively, till it has made its
way through the folid part ro the external
Plate. Thus the Medullary Oil is difpenfed
in all the Bones to thofe Plates, which are
contiguous, and have no intermediate Cavi-
tics to entertain any Medullary Glands of
their own, but where any part of the Plates
ftand at fome diftance, being only united by
intervals as their Corrugations bring them to
meet in fome certain places, there we have
the fmall Caverns, which are capable of con-
taining fome Medullary Glands, fo that here
the Plates have more immediately, and with-
out the former method of conveyance the be-
nefic of the Marrow.

lllll
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Of the Szﬁpwﬁtie; cf the Bones, their
Paffages formed for the Medyl-
lary VelJels, and their Cavities,

OW I have confidered the Conftituene
parts of a Bone, I proceed to examin it
entire, and to take notice of the ftruture,
which arifes from the compofitionof irs parts,
and the order, in which Nature has difpofed
the Plates, and the ficft thing, which falls un-
®er our obfervation is the {uperficies, which
in all the Bones excepting only at the endsof
thofe, which are articulated, where it was ne-
ceffary that they fhould be fmoother ro make
them more fit to be moved, and managed by
the Mufcles, is remarkably unequal (though
more in fome than in others ) from Cavities,
whercof fomeare fuperficial, others are paf-
fages, which penetrate farther into their fubs
flance, the moft confpicuous of which arethofe,
through which the Blood-Veflcls of the Mar-
row, and the Arteries, which are defigned for

| the nourifhment of the Bones, do enter.

The fuperficial Cavities, which fome may
think to be accidental, are not the carelefs
{trokes, but the defign of Narture, and arg
thofe inequalitics , which I have already in

E {peaking




5o Of the Superficies of a Bone.
{pcaking of the Perioftem obferved to be a |
contrivance to inlarge the fuperficies of the § Y
Bones, and to ftrengthen the adhefion of that "
‘Membrane tothem. They are of two forts, |
fome arc long, and thefe we may call Suli or |
Furrows, others are more contraled in their
length and of a different Figure, which may
be diftinguithed from the former by the name
of fuperficial Pits or depreffions. |

Of the Sulei fome are larger and broader,
fome longer, and fome more fuperficial than
others.  Burt they all generally agree in this, |
that they obferve the pofition of the Particles, |
and the courfe of the Strings in the Plate, in®
Which they ate formed, fo as to run direétly
the fame way as they lie, though in the Os |
Kyoides 1 obferved fome few of them to be
different, fome were of the figure of an §,
and others were plainly Oblique to the courfe
of the Strings. ~

Of the fuperficial Pits fome are broader,
and larger, others, and mych the greateft
number of them, are fmaller.” Many of thefe
laft are round, thofe which- are larger are irre-
gular in their Figure, and feem to be a fort
of confluentes, or feveral of the little Pits "
run one iato another. I have in fome of thefe
larger depreflions obferved others that were .
fmall, that there were Pits within 2 Pir. I
have though rarely feen of thefe fuperficial

Cavi-
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in which they were formed, into which the
Periofteun by a Protuberance anfwering to ir,
did infinuate itfelf.

Thefe inequalities of che Su/ci,and {uperficial
depreflions do not obferve the fame preportion
n their number in all the Bones, fome have
more Furrows, fome more Pits than others.
The Os Fumeri, and the 7; ibie, and efpeci-
ally the Thigh Bone have a great number of
the Furrows, fome of which are deep and
confiderably  long, three inches and more.
Befides thefe they have the fuperficial depref-
fions, and that fome of them in the very Fur-
rows themiclves, which are large. The Ulna,
and Radius have Furrows too as well as Pits,
though the firft has the greateft number of
them. The Fibula has confiderable Furrows
in fome places, though it has not fo many to
fhew us, butabounds chicfly with the othes
Auperficial Cavities.—Some of them are like.
Wife to be obferved in the Bones of the Mera.
Garpus, and Metatarfus. Thus they have ap-
peared in thofe Bones,where I did ind uftrioufly
little reafon why they
thould be conftantly alike in all Skeletons, {o
thac it is probable Nature does here change her
hand in fome Subjeéts, and form more fuper-

|ficial depreffions, or more Furrows in the

fame Bones of feveral individuals. In fhort

e
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Cavities running a litcle' way under the Plate,
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52 Of the Superficies of a Bone.

many of the Bones have fome of both forts,

and all have the fuperficial depreflions. But

in the upper part of the Os Frontis, and in
the Bones of the Simcipur at thofe ﬂngfcs,
which meet in the Cotonal Suture, and all
alnng on both fides the Swtura Sagitta-
{is 1 have obferved in feveral human Skulls,
not fo much this contrivance of fuperficial
Cavities for inlarging their fuperficies, and
{irengthning the adhefion of the Perioffeam,
as numerous Pores penetrating .into the fub-
ftance of thofc Bones, particularly in one of
the Skeletons in the I{cpaﬁmrv they are very
numerous, exactly reprefenting the tranfverfe
Pores of the internal Lamina in the large Ca:
vitics of the greav Bones of the. joynts, and
in one Skull I found many of them planted!
more backward down the middle of the Os
Occipitis.  'The fame /1 have met ‘withal in
the Os: Frontis of an Ape, andin a Tyger

- where !'fuppnfc the Fendens-of the Temporall

Mufclés reached to.the Sagittal Sarure, 1 found|
themonly in the Bone of the Forehead ;- and 'k
obferved the like in the U_ﬁa Sucipitis of ong
Rhinoceros,on both fides of the Sagitral Sutured
The reafon of which difference to mefeems to,
be I:Ins, becaufe where thefe Pores are to be'ob?

ferved in the Bones of the Sincipar there 1ra|
the Tendons of no Mulcles inferted,fothat there
was: no reafon to contrive for fo firm an ad4
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Of Pores in the Os Frontis, &¢. “s53
L hefion of the Pericranium to thele parts;‘and
indeed not much more in the Os Fronts, for
though there are Mufcles, which have theit
Origination from it, yet they are no more
dull than the Mufculi Frontales, which only Cor-
4lf rugate the Forchead, and help to raife the
upper Eyelids, when we would open them
very wide, and fo have no great firefs, or
weight depending upon them when they act.
‘Since therefore there was no great occafion for
thefe fuperficial Cavities, Nature in thofc parts
of the Bones 1 now mention’d has formed Pores
to another end, and may here be thought to
be upon a defign for the prefervation of our
Health, and che greater fecurity of our Lives.
As it was requifite that the upper Region of
our Bodies, where the Soul, that altuates, the
Sun, thatirradiates the lefler World, isfeated,
fhould be clear, free from Clouds,  and
Vapours, fo thefe Pores feem to be formed as
one way to cxpel, and featcer thofe moift, and
mifty Particles, which may be apt to eclipfe,
or weaken the influences of that Principle,
which animartes us. 1 do therefore conceive
that they ate Perfpiracula by which the offen-
five Vapours, which arife, and gather within
the Cranium do perfpire. And it may fecm
" more probable if we confider how Sweatsdo
eafily, and frequently arife in the Forehead,
even when they are not difcernible in orher

E.3 parts,




54" Of Pores in the Os Frontis, &c.

Parts;to account for which we may reafonably
fuppofe that there is fome other way of eva.
cuation befides what is madefrom the Mafs of
Blood by the Curtaneous Glands, which are
to be found inany part of the Skin as well as

there. I know the ‘pra&ice both of antient
and modern Phyficians have in taking off the
Hair, and the application of Plaifters as well
for clearing, as ftrengthning of the Brain, di.
reted to have them done upon the crown of
the Head, not that they did asI can find ever
take natice of thefz Pores, though Anatomifts
do fuggeft that the fubftance of the Bones of
the Syucipat are therefore thinner, and more
rare than that of the other Bones, that there
may be a more free, and eafie exhalation of
Vapours, which implies a fuppofition thar
there are fuch Pores. 1 muft confefs I have
not met with them in all the Skulls, that [
have examined, and perhaps the difference
may .make fome variation in the ftate of the
Brain, the want of them may be the occafi- -
on of a natural dulnefs, and cloudinefs, it
may render us obnoxious to 2 frequent Head-
ach not only upon the accident of 2 Cold, or
anyother evident occafion, but even where the

Crafis of the Bload is good, and no accountable .

caufe has fallen under our Obfervation.

Whilft T fuppofe fome of the ferous Parti-
cles, which are evaporared in thefe parts, to
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Of Pores in the Os Frontis, &c.  §5

‘@ come from the Brain immediately, or without
Boff the mediation of the Blood-Vefiels conveying
| them to the Cutaneous Glands, fome will
be apt to think I fpeak as if I had never
. heard of thofe Glands, and did not under-
ftand cthe manner, in which the Serum is
commonly excerned when we Sweat. But
that there are fubtile Vapours continually
arifing within the Cranium 1 think cannot be
denyed, and that they are fucceffively ex-
cluded as they arife isas certain, whether they
pafs through the Skin by the Cutaneous
Gilands, or fome diftinct Pores is not materi-

-~ al, but the queftion is whether the Cavity of
the Cranium be freed from them mediante fan-
guine, as they are rcforbed by the Blood-
Veflels, and carried in the Mafs of Blood ro
the Cutancous Glands, or whether there be
not a more immediate way by Pores and Inter-
fticesin the parts guiding, and carrying them,
though perhaps meandrically to the external
part of the Head. This I am fure we all
feem to grant, thatthere are fuch immediate
paffages, by which not only the tenuious
Vapours, but more grofs, and morbifick Par-
ticles may be evacuated out of the Cavity of
the Skull, when we prefcribe ffues in- the
Neck, and upon the crown of the Head in
any Cephalick Diftempers : for if they were
not conveyed fome other way than by their
E 4 return
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56  Of Pores inthe Os antis',&-:.:.

return into the Mafs of Blood, and their Ci-
culation through the Sanguiferous Veficls ta
thefe artificial Emunctories, [ do not appre-
hend why an Iffue in the Heel, or any other
part thould not be as proper and beneficial in
thofe cafes, as in that part, where we fo pre-
cifely order them.

through which thefe Vapours muft pafs, bue
it they do confider thofe two forts of Pores
formed in the moft folid part of a Bone,
which T have before given an account of,
they may be fatisfied that even thefe folid
parts are permeable to a thin, and tenuious
marter,

Befides their fuperficial Cavities the Bones
have:all of them deeper impreffions, Forami-
#na, which not only renders their {uperficies
uncqual, but penetrate far into their fub-
{tance, wherethe moft remarkable, and they
that deferve or admit of our particular notice,
arc. thofe by which the Blood Veflels pafs
through the fide of the Bone to the Medulla.
The Foramina by which the nutritious Arceries

enrer the fubftance of the Bones, are in fome

places very vifible, but not {o confpicuous as
the other, nor fo conftantly agrecable in all
things thar they can well be particularly de-

fcribed,

Some that perhaps would
allow fucha Perfpiration as I fpeak of, if the
including parts were only membranous, will |
object the thicknefs, and folidity of the Bones,
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Of the Superficies of the Bones. 57

fcribed, in genecral many of them arc at one
end of the Bone, and the contrary to that
where the Veins pafs out, and theré arc fome
planted in the intermediate parts between
the two extremitics, which are but {mall.
The paflages of the Veins cxcepting them,
which accompany the Medullary Arterics,
are very numerous and minute, but there is
nothing particular in them to be obferved ex-
cepting their number.

As for the paflages of the Medullary Ar-
teries, and the Veins, which accompany them
as they are but few fo they arc confiderable.
This is to be remarked that they do not pene-
trate the fide of the Bones, efpecially thofe,
which are articulated direétly into their Ca-
vities, but with an obliquity like the paffage
out of the Ureters running for {fome way be-
tween the Coats of the Bladder, before it
opens into the Cavity, fo that I have found
this paffage fometime to be an Inch, and half,
when the thicknefs of the Bone was little
more than the eighth part of an Inch. In
this manner they are generally formed in
Beafts, and Fowls, as well as Men. But
morc obliquely in Men, and fome fort of
Beafts, than in others. In two Rhinocerofes
fome paft almoft directly through, and none
of them fo obliquely as in Men, and fome
other Creatures: the rcafon of which feems
to
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58 Of the pafJages of the Medullary Ve[Jels.

to be becaufe the Bones of the joynts in them
are very fhort; fo that the fame obliquity of
the paffages, which feems to be for this caufe,
that they may not detra& too much from the
{trength of the Bone in that part, was not fo ne-
ceflary here. There is no Membrane invefts the
fides of thefe paflages, neithér is the Periofte.
um on the outfide, nor the Membrane of the
Marrow within o kind as to communicate
any patt as a covering to them. They are
moft obfervable in the Bones of the Joynts,
the Zleum, Clavicles, and the lower Jaw. The
Os Humeri, and Os Femoris have fometimes
two or three, the Radius and T/ina, the Focile
Majus, and Minws, the Bones of the Metar-
carp, and Metatarfe, the OffaSefamoidea, and
almoft all che Bones of the Fingers and Toes
have commonly one, the Zeum has three, two
on the infide, and one external. But I muft
confefs I have obferved that Nature fo little
confines herfelf eicher as to their number, or
the particular place in the Bone where fhe
forms thef¢ Foramina, that1 can hardly fay I
have found them all alike in thefe refpes in
any two Skeletons, that T have made the
fubjects of my enquiry. In cheir tendency
thefe pafflages are more conftant, and I have
found that the Skeletons both of Men and
Beafts do generally agree, fo that where a paf-
ge runs upwards, or downwards the fame
Foramen,
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Of the paffages of the Medullary Ve[Jels. 59

Foramen, or that, which anfwers to it, does in
the fame Bones of all fuch Skeletons commonly
tend the fame way, efpecially in the lower Jaw,
the Clavicles, the Ribs, and the large Bones
of the Joynts. In the Os Humeri, the T tbia,
and Fibula they run downwards, in the Os
Femoris, the Radius, and @lna, they pafs up-
wards, {o that we may obferve that in thofe
Bones, which anfwer to one another in the
upper, and lower Joynts, they have a con-
trary tendency, which there feems to be fome
teafon for, becaufe it is generally fo, though it
{cems difficult to give one, that may be fatif-
factory : that, which I have been thinking of,
is the difference there often is in the pofition of
thefe feveral parts with refpe to the Trunk of
the Body, and the Aorta, the pofture of the
Cubit is frequently tranfverfe to them, and the
Thigh-Bones when we fic'lie at Angles with
the Spine, and the great Artery, fo that the re.
fleCtion of the Medullary Arteries is better ad.
mitted here thanin cthe Shoulder, whichis more
parallel, or in the Bones of the Leg, whofc pofi-
tion is diret to the dorra, where theit courfe
muft have been perfectly contrary to i, though
it muft be confeft that the Cubit, and the
Thigh-Bones are frequently pofited in the
fame manner with refpeé to the Trunk of the
great Artery. Bucl fhall fhorten my account
of thefe obfervations, which it is hardly worth

our
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6o Of the Cavities of the Bones. "

our time to infift upon. . In the Lion, the
Goat, the Antilope, the Rhinoceros, and the
Bones of all other Beafts that I have examined,
they ordinarily obferve the fame tendency as
in Men, though in the Bone of the righe
Thigh, and the Fibulaof one Rhinoceros they
did differ, but in another they did exactly
agree with what I had commonly obferved in
humane Skeletons. In the Ofiridge, and ge-
nerally in all Fowls thefe paffages in all the

large Bones of the Joynts tend downwards.
From the fuperficies of the Bones by the
uidance of thefe paflages we come next into
their Cavitics, (for the Lamine, which make
the fide or wall of the Bone, I have already
given an account of ) and we will ficlt take a
view of their internal or concave fuperficics,
where the Cavity is large, and the internal
Tamina lies fair tabe feen.  Here we have no
fireicht Furrows, nor fuperficial depreffions,
as there are on the outfide, and that becaufe
there was not the fame, nor any realon to
exact them, though on the infide of the Cra-
aigm, (which yet fpeaking ftri¢tly is not the
internal part, which indeed is -between the
Tables ) there are Furrows, but they are ac:
cidental, formed by the rturgefcence, and
preflurc of the Blood-Vel(iels, - which there.
fore are not fireight, and pacallel like thofe on
the outfide of the Bones, but rcprefent the
branches
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Of the Cavities of the Bones. 61

branches of thofe Veflels, that made the im-
preffions. - T have likewife, though rarely,
obferved the like on the infide of the large
Bones of the Joynts.

The Cavities are not all alike, but varioufly
formed, obrtaining a difference both in their
figure, and capaciy, befides what the parri:
cular figure, and magnitude of the Bones, in
which they ate formed, do oblige them to:
they arc of two forts, the one are large, and
they are fingle in every Bone, where fuch a
Cavity is formed, the other are little bony
Cells, which are numerous, and make the
{pongious part.

TheBones, which have the targe Cavities,
are the Os Humeri, and Femoris, the Ulna,
Radius, Tibia, and Fibula, the Bones of the
Metacarpus, Metatarfus, of the Fingers, and
Toes, and thofe of the Os Hycides. To which
we may add the lower Jaw, though the Ca-
vity compared with the magnitude of the
Bone hardly deferyes to be ftiled large, nei-
ther does it ferve to cntertain a Medulla,
but only the Nerve and the Blood Vefiels.
And the Bones of an Oxe’s heart T have ob.
ferved ro have very large Cavities, that is in
proportion to their bignefs, and when I'aferibe
large Cavities to any fmall Bones, as fome of
the Fingers and Toes, itistobefo underftoed ;
for there are fome  of thofe, which I reckon

amongft
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62 Of the Cavities of the Bones.

among(t the fmall Cavities in fome large Bones,
will be found to be more capacious than thofe,
which I flile large in thefe.

In the Os Humeri, the Thigh-Bone, the
Zibia, and Fibala, fo in thofe of the Meta-
carpus, and Metatarfws, the large Cavity after
it approaches towards their extremities often
btgins to be divided by bony particions, and
to be occupyed by fome of the bony Strings,
fhooting from the Plates in the fides of the
Bones in Fafciculi, and forming larger Strings,
which do not produce any inclofed Caverns,
but the partitionsare open, fo that they can-
not be called diftinét Cavities, therefore I
make all that parc fo far as they appear, to
be a part of the large Cavity, The Fafciculi
proceeding from one fide rtill they meet with
others, which are propagated from the oppo-
fite fide, are united fo as to be {o many con-
tinued Strings as I have already fhewn, and
fhaoting forch laterally as they proceed, by a
fort of Apophyfes they are joyned to thofe
Fafciculi, which are parallel, and do in the
{fame manner fhoot out on their fides to meet
them, from whence arifes a. texture, which
reprefents a fort of Cancelli or Lattices. Where
thefe Cancelli begin firlt to be formed the
Fafciculi are very fmall, and fine, when they
approach necar to the fmall Cavities they
grow larger. Here we may obferve with
what
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Of the Cavities of the Bones. 6 3

what caution Nature proceeds in detradtin
any thing from the fide, and (olid part of the.
Bone, for the danger of a Frafture in thele
Bones being lefs as the violence is offered
nearer to the extremity, and o fome parts of
the Lamine accordingly can better be {pared
from the fides, therefore they are gradually
diverted fromit, we have not a whole Place
run off’ together at firft, butonly fome minute
Fafciculi, afterwards larger and larger as they
can be fpared, till at laft they are fo large as
to meet, and be contiguous, and fo are con-
tinved in the form of an entire Plate. The
Interftices between the Fafcicnli are many of
them of a quadrangular figure, though there
ar¢ abundance of them, which have divers
other figures.

Amongft thefe Cancelli are fometimes broad
Plates, which are produced from the fame
Strings as that texture is formed of, when
feveral of them run together in that order,
in which they lay before they ran off from
the fide of the Bone. Thefe Plates are fome.
times to be obferved in the very middle of
thefe Cancellz at fome diftance from the fide
of the Bone, fometimes they are contiguous
to it, where they recede from the Wall of the
Bone in their proper form, and afterwards are
divided into fuch Fafciculi of the Strings, as
that texture is made of. ~ Sometimes afrer the

large
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64  Of the Cavities of the Bones.

large Cavity comes to be thus divided, and
occupyed by the bony partitions of thefe La-
tices, it opens again into a large Cavity, which
is free from any fuch kind of texture, only
there is fomething of it round about on the
fides, and at the end of it the Strings run into
this form again, but there is not much of this
Lattice. Work before the Gavernous part, or
{mall diftiné& Cavities begin to be formed.
Butr commonly when the large Cavities come
once to have the Fafciculi divert into them,
and to be divided by them into little Interfti-
ces, this Lattice Work 1is continued to the
lefler Cavities, and when it approaches near
to them the Fafciculi grow gradually broader,
and broader, till they all meet in fuch a man-
ner as to run together in the form of irregular
Plates, and when they are thus met, and
united they begin to make the little diftinct
Cavities, which firft appear next the fides of
the Bone with fome of the Cancellz fiill con-
tinuing in the middle. Inthe Tibia ofa Horfe
I have obferved this texture as fine, and curi-
sus, as in any Bones that I have examined,
and I do not queftion but there is much of
the fame texture in Camels, and other Beafts
that are defigned for burden, and where the
reafon, that required fome particular carc,
and contrivance to make them firong, did

make it neceffary to be cautious, and fparing
in
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Of the Cavities of the Bones, 63
in detracting from the folid part, and dividing
that {trength, which was united in the fides
before.  In Cows there s little of this Latcice=
Work, and that very coarfe. In the Bones of
thofe Fowles, which [ have examined, which
have been of feveral forts, I find nothing com-
parable to this texture: in thofe of the Joynts,
which are large, and where it might be cx-
pected ; there are indced fome large bony
Strings, or Fafciculi of the fmall ones ruaning
out from the fides into the Cavity, butthey

are commonly diftin&, and fingle, pafling

from one fide to the other fometimes ob-
liquely, fometimes dirc&]g tran{verfe, that
they appear like lictle bony beams lyingacrofs,
though fometimes fome few of them run into
the form of a Lattice. And without doube
thefe 7rabes in Fowles anfwer to the Lattices
Work in fome cther Animals, and the ufe and
defign of both is the fame, which I proceed
to fay fomething of.
The defign therefore of thefe Cancell; is in
the upper part of the Bone to fuftain that
art of the Marrow, which fills the large
avity, which in thofe Bones, that are large,

| bhas a cenfiderable bulk ; but is fufpended

artly by the ramifications of the Blodd-
%eﬂels, and their continuation from the larger
Malfs of Marrow into that which is lodged in
the Cancell, fo running over, and winding
K aboue
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about the Fafciculi 5 partly by the Membrane
of the Medulla, which isone continued Mem-
brane through all the large Cavity, the Lat-
ticc Work, and the fmall bony Caverns; fo
that though the Marrow in fuch a quantity
is ponderous, though the Medullary Bags,
and Glands are tender, and as well as the
Blood-Veflels eafily comprefts yet by this
Providence the Superior part having a de-
pendence upon the Stringsin the Cancellz, can.
not make a preffure upon that part, which lics
under it, fo as to injure it. And therefore in
the Bonesof an Ox, where there has not been
this contrivance, or but little of this texcure,
I have obferved another ching almoft equiva- §;

lent to ir, thar isa jetring our of fome Plates
like ledges or fhelves lying tranfverfe, for the
Marrow to reft upon in feveral places, fome-
times in the middle, but moftly towards the
extremities, where this Lattice-Work fhould
be planted. At the lower end of the Cavity
thistexture is no lefs ferviceable, where it bears
off the preflure of the fuperior, and incumbent
part of the Marrow from thar, which is lodged

in 1ts Interftices, and preferves it inviolated.
Before I proceed to give an account of the {0
leffer Cavities. 1 fhall 1nquire into the reafons |;
why the Bones of the Joynts (excepting thofe
of the Wrift,the Zarfus,the Offz Sefamoidea, and
the Scapale) and one or two more have a large
- Cavi-
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 Of the Cavitics of the Bories, 6

- Cavity, and they feem to betwo. Firft the
| largenefs of the Cavities was a confequence

from what was neceffary to be done in order
- to make tie Bones firm, and folid, Icis plain
- that the Bones, which are of any length, are
- in the greateft danger of being either fra&ured
| by any violent blow inflited laterally, or
| diftorred by roo great a preflure made at their
| extremities, in thofe parts, which are diftant
from their extremitics, and therefore it was
neceflary that the ftruéture of thefe parts
fhould be fuch as would procure them the
 greateft folidity, and firmitude, which was
- not confiftent with thofe diftances of their
 parts, from which the fmaller Cavities arife,
‘and thercfore the Plates are fo difpofed there
as to be contiguous, from which clofe applica.
| tion of one to another in the fides of thefe
 Bones there follows a large Cavity within them,
‘which is more than equivalent’to thofe lefiet
Caverns, which any otherorder, or difpofiti-
on of the Lamine might produce.

Secondly, They were defigned for fome end,
to wit, that thefe Bones might be capable of
containing a greater quantity of the Medullary
‘Oil. For being Bones, which are frequently
in motien they require, and expend greater
Quantities of that oily matter, than any of
shofe, which are not articulated, asthey em-

| large
Cavie

ploy it not only for preferving themfelves ina
| F 2 due
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68  Of the Cavities of the Bones.

due temperament, and their fecuricy againft i/

that drynefs, which would render them more

el
fragil, and does as we find by experience make Ju/

them apt to crack; but likewife with the

help, and mixture of a mucilage to lubricate

their extremities, when they are moved, and
to maintain them in a condition fit for their
motions upon all occafions, For this reafon
1tis, that the Bones of the Os Hyoides have
their large Cavities; becaufe they are as fre-
quently moved as we {peak , or fwallow.
And how evidently does the fame reafon ap- ju
pear in the Bones of an Ox’s Heart, (which,
as often as I have obferved them, have been
two, and articulated) when they are centinu-
ally in motion upon every Syftole, and Dia-
ftole of the Heart > There are, itis true, fome
Bones of the Joynts, which have not fuch
large Cavities; as the Scapula, the Rotula,

the Bones of the Wrift, and fome others.{i
Now for the Scapula, it cannot be faid ro be
moved at the articulation ; for though its firu-
ation is fometimes altered by its proper Muf:
cles, yet at cthatend, which only is articulated,
it has the place of a quicfcent Body, upon
Which the Os Humeri moves ; fo that unlefs
the Scapula had a Joynt ac its other extremity
{0 as itfelf to move upon another Bone, there
Was not this reafon for the forming of a large |

Cavity init. The Rotulais placed in a Joynt, fuy ;

wherg
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Of the Cavities of the Bones. 69

'where there is an Oil fupplyed from the large
|Cavirics of three Bones, the Thigh, the 73444,
and Fibula, {o that it cannot want a fufficient
fupply of it. For the Bones of the Wrift,
\and Tarfus, they lye between fuch as have a
confiderable Cavity. Another thing, which
'may be objeted againft what I now offer as

timfone reafon of thefe Cavities, i5, that neither

ithe Os Occipitis, nor the Atlas, which have a
fenfible motion, have fuch a Cavity ; nor yet
the Ribs, which are moved fo much in refpi-
ration: For the two firft their motion is nei-
ther {o frequent, nor ever fo long continued
as that of the Bones of the Limbs fometimes is,

win-fthe Head being only now and then turned to-

1 Dig
fome
¢ fuch
Ratild,
sthers,

‘wards one fide, or moved backwards or for-
‘wards, and commonly it does no more than
'onee incline ro onc of thefe poftures, and after-
iwards returns into its more natural {ituation, fo
that the expenfe of the Medullary Oil cannot

obefbe there foextraordinary. The Ribs are joyned

i
 Maf
IJIIijr

to the Vertebres by a Synarthrofis,or fuch an ar-
ticulation as is defigned for an obfcure motion.
And to demonftrate the difference in their ex-

ymnf pence of this Ol in their motions, or the altera-

unll
remity
the
Jarge
[oya
wherd

‘tion of their pofition, let us confider how much
the pofture of the Bones of the Joynts may be,
‘and fometimes isaltered,and how little the Ribs

in Refpiration change their pofition. When
jany of the Bones from an extenfion are in-
| E 3 flected,

ot e A mpe—— e

- e e i = S e wal w ow

cae e Wk i



70 ﬂf the Cavities qf the Bones.

fleted, or from an infleion they are ex:
tended, that extremity, which is remote from
its centre or the quiefcent Bone is fenfibly
moved circularly, or{o as to defcribe part of a
Circle: now by confidering how much of a
Circle this extremity makes in the Joyats,
and how little in the Ribs, we fhall eafily
difcover a difference in the quantity of Oil,
that they expend. I fhall inftance only in
two, to wit the 7244, and the Cubit ; the firft
may be, and is fometimes fo infleted, as o
make above: the fourth part of a Circle, and
in ordinary inceffion about a twelfch, the Cu-
bit fo as to make about a third part. Whereas
the Ribs, fo farasI can perceive, in ordinary
Refpiration are not moved above the fourth
part of an Inch in that extremity, which is
remote from the Vertebres. - Now fome of the
Ribs without their Cartilage are rwelve Inches
in length, but we muft allow for their obli-
quity, and we will fuppofc the diftance be-
tween the two cxtremities of a Rib. to be,
what it is in fome of them, eight Inches,
the Diameter of the Circle, in which the ex-
tremity diftant from the Vertebres moves,
muft be fixteen Inches ; now fuppofe the Pe-
riphery ot a Circle to the Diameter to be but
as three to one, (though it is fomething more)
then'is the Rib in that part, which is moft

‘emote from its centre, maoved but the 192d.
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Of the Cavities of the Bones.  zv

* &l part of its Circle; bow infenfible then muft its
uf motion be fuppofed to be at its Axis, or the
by quiefcent Bone2 Only I muft confefs they are
‘Ul more conftantly in motion than any of the
% i Bones of the Joynts, and therefore the Ca-
Jusk verns in thefe Bones are many of them of a
?ﬁiflong figure, and large for the fimple fort,
Ulfand ac that end next the Vertebres they have
iy i fomerimes a confiderable Cavity.

¢ilf  Befides thefe large, and more capacious
ofl Cavities, there are lefier Cells, and they are
vidf found in all the Bones, even thofe, which
t0if have a large Cavity, have fome of them ag
esf both extremities, which where the Laming
nuf§ lie near to one another arefmall, and as they
il approach nearer to a contiguity grow . lefs,
dif and lefs, till the Plates being plainly conti-
it} guous, and united, they difappear. There
ws§ are many of the Bones, which have no
i} other Cavities, as the Vertebres, ' Clavicles,
ebef the Ribs, the Offa innominata, fefamoidea and
obe§ fome others.

i} I have obferved threefortsof thefe Cavities.
cef Firft there are fome of them efpecially in
ows§ human Bones, which have the Caneelli ; others
¢he} are fimple, or fingle diftinét Cavities, which
ebid have none of that Texture; and a third fort
mel likewife have no Cancelli, but are like two or
gotf three, or more of this fecond or fimple fort
pdf broken into one. Thefe three forts arc ge-
i | ECq e nerally
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712 Of the Cavities of the Bones,

nerally different in their capacities, fuch as

have the Lattice- Work being the largeft, and |

the fecond kind the fmalleft of the three.  Nei:
ther is there a difference in their capacity be-

tween thofe of a diverfe fort only, but of'

thofe, which are of the fame kind, fome are |
larger than others. . Nor do they differ lefs as
to their figure than their magnitude. The
firft, and laft are altogether of an irregular
figure. Of the fimple fmall Cavities fome
are exactly round, fome oval, others a flat
oval, fome quadrangular, others efpecially in
the Ribs, and Clavicles are of a long figure,
and in truth to deferibe the variety, would be
to give an accountof all cthe figures that oc-
cur in the Mathematicks.

The fmall Cavities have all of them Pores,
or paflages of communication, whereby the

Blood-Veffels are propagared, and the Mem-

brane of the Marrow is continued from one to -
anodther, and by which the Medullary Oil
has the liberty of flowing out of the large
Cavity into the lefler, and out of one fmall |
Cavity into another. Bur there is a great
Variety in the number of the Pores belonging
to every fuch Cavity, even the fecond or
{mallcftfort ;in fome thereare only two,one for
receiving, the other for tranfmitting, fome of |
the Gavities have three or four, or more ; in
which there is this difference that fome have

- feveral
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Of the Cawities of the Bones. %

feveral into one and the fame, others have a
paffage into feveral, or all the fmall Cavities,
that are next to them, by fo many fingle
Pores.

Where thefe fmall Cavities, and the poro-
fity, which arifes from them, were confiftent
with the fecurity of the Bones, that is, where
there was no neceffity to contrive in their
ftructure that order, which would give the
greateft ftrength and folidity, they were ca-
pable of , either becaufe they have not fo
great a ftrefs put upon them at any time,
or becaufe they are fo thick and fhort,
that they are in no great danger of being
broken, and where the quantity of Marrow,
which thefe fmall Cavérns are capable of
receiving, anfwers to the exigence of the
part, as in thofe Bones, which are not arti-
culated ; in all thefe Nature could without
any danger or prejudice make their fubftance
wichin all fpongious, and has chofe fo to do,
fo by lodging the Marrow in the fmall Cavities
formed between the Plates, does intermix
with all that part of the fubftance of the
Bones that Medullary Oil, which was ne-
ceflary to preferve them from growing too
dry, and fragil, which wasa more cafie, and
immediate way to anfwer this end, than firft
to feparate, and depofite the Marrow in one
large Cavity, and afterwards to fupply it :lo

| the
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the fubftance of the Bones by Pores in that
manner, in which it is difpenfed to thofe
Plates, whofe contiguity, and union renders
a Bone folid.

—_

Of the BLooD-VESSELS
of the BonEks, |

Procced now to give an account of the
I Blood-Vefiels of the Bones , which are,
as in other parts of the Body, of two forts,
to wit, Arterics, which convey the Blood
into them, and Veins, which ferve in the
reduction of it to the Heart, after it has
paid a Tribute of fome certain Particles to
thofe Glands, which it touches upon in its cit-
culation. And both thefe may be faid ro be
of two forts, that is they are affigned to two
feveral parts, fome to the Medulla, andothers
to the fubftance of the Bones in order to their
Accretion, and Nutrition.

The Medullary Blood-Veflcls will fall more
properly under our confideration, when I
come to treat of the Marrow, I fhall there-
fore defer the particular notice of them till I
eome to fpcak of that, As for the nutritious
Arteries,
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Of the Nutritious Blood-Ve[Jels, &c. 75
Arreries, there are feveral of them belonging
to a Bone, and every one of them, that 1 have
obferved, enters the fubftance of a Boneat a
diftiné Foramen, only I once met with two,
which made their entry by the fame paflage.
The moft confiderable of them enter at one
end of the Bone, and the contrary to that
where great numbers of the Veins have their
exit, and in the large Bones of the Joynts,
where they are moft obvious to our obferva-
tion, they plainly enterat that end, which is
next the Trunk of the Body excepting in the
Scapula; and becaufe they are Arreries, they
do not alter the colour of that part of the
Bone, which therefore is whiter than the other
extremity, or where ever the Veins, which
arc red, and more numerous, do pafs out.
From that end of the Bone, at which they
enter, they have a tendency towards the other
extremity. Some of thefe I have feen running
amongf(t the Lamine in the moft folid pare,
and where the Plates have been contiguous,
and rraced them a confiderable way together,
obferving them to be fometimes confpicuous,
and indeed large confidering the clofe unition
of the Plates, and the folidity .of the part,
that they paffed through, and in any part of
a Bone, whilft it is Cartilaginous, they are .
plainly to be obferved, and more ecafily fol-

lowed. Now though in fome parts of the
Bones
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Bones there is little, and in fome no appearance
of Blood-Veflels, yet that they are in the
whiteft part of a Bone does evidently ap-
pear in the examination of any part of one
that is yet Cartilaginous, and that they are
very numerous, I have found fome reafon to
believe from a confiderable Ecchymofis I
have met with in a folid and perfeét Bone,
in that part, which feemed to have been na-
turally white, and to have givenas lictle fafpi-
cion of fuch a thing, as any part of it.

The Nutritious Veins, if I may fo call
them, that is thofe, which convey the Blood
back from the Nutritious Arteries of a Bone
are very Numerous, not throughout the
whole or in every part of it, but where the
Arceries terminate.  For as they do not pafs
through the fame Foramen, fo neither do they
keep fuch a fociable courfe as to run one by
another in the fubftance of a Bone, as they
often do in other parts.. This was neither
neceflary, nor convenient: Not neceffary be-
caufe the defign of the Veins being to carry
back the Blood to the Heart,fo longas they con-
veniently anfwer thatend, itis fufficient, let the
courfe in which they proceed be either this way,
or that.It was not convenient,for asthereappears
in the ftru&ture of thefe partsa providence ftu-
dioufly contriving what was neceffary for therr
firmitude, and ordering whatever was requi-
fite
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fite to be done, and might be injurious to it, in
fuch a manner, asto make one confiftent with
the other, fo here that the paffages, by which
the Nutritious Blood-Veflels are difleminated,
might not be too large (which we may rea-
fonably fuppofe they would have been, if they
had been fo capacious as to give a paffage to the
Vein, and Artery together) where ever any of
the Nutritious Arteries terminate, be it about
_ the contrary extremity to that, where they en-

ter, or in fome intermediate part, the Veins,
which fucceed to them, inftead of running
along by the Arterial Channels, and continu-
ing their courfe within the fubftance of thefe
folid: parts, pafs out immediately at their fu-
perficies, and their paffage in the folid part of
a Bone is fo fhort, that vaft numbers of them,
if not all, feem to be at their exit out of the
bony fubftance,fingle Veins continuing diftinct
from the extremity of thofc fmall Arteries
they ferve to, that they never come to fall
into any common Channel before they arrive
upon the furface of the Bone, Which I do fup-
pofe from their Number, and the minutenefs
of them. :
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Some  Obfervations af the
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Lthough the Teeth are of the Claffis of

Bones, yet h:fr'.r;in‘%t fome things particu-

account ot fome few
obfervations I have made of them, and they
confift of two different parts of a diverfe fub-
{tance, the onc is of the nature of a Stone,
the other is truly bony.

The fieft may well be faid to be Stone,
when it has the hardnefs of Stones, the folidi.
ty of Flints themfelves, fo as inthe fame man.
ner to refift the impreffions of the Saw, and
has befides fomething of a fhining, or glifter-
ing brightnefs, as the hardeft of Stones have,
thuugh afrer all it muft be confeft thac it is
often caten away, and will be diffolved in Agua
which, as it
fhews us how injurious f{trong acids are to this
part, may direct usto the ufe of better means
for whitening the Teeth, than Spirit, or Qil
of Vitriol, or any thing of that nature. This
I-call the Corsex of a Tooth, and is plainly,
and cafily to be diftinguifhed from the other
part,
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Of the Teeth. 29

part. 'The feveral parts or ffrie of which it
confifts, differin their pofition from the Strings
in the bony part, not lying ftreight in the
length of the Tooth, burt on the fides oblique,
near to a tran{verfe pofition in fome Animals,
and upon the upper part of the Dentes Molares
where the bony ftrings are tranfverfe, and at
the very point, or extremity of the tharp Teeth
they arc in a manner ere&t. The figure of
thefe ffrie in the Teeth of fome Animals is
ftreight, in fome a little, and in others more
oblique as in thofe of Men, in which I have
obferved them to have the fimilitude of 2
Bow, the convex part of whofe Arch on the
fides lies obliquely downward, and the con-
cave upwards, with the lower end planted,
and fixt upon the fide of the internal or bony
part, which gives them a Bafis to reft upon,
fo that when any thing prefles upon the other
extremity, they are in no danger of being
protruded out of their place, having fo firm
a Foundation to ftand upon, and being fo
difpofed , that all impreffions are made not
laterally, but at one end of them, and fo asto
make the greateft advantage of their Bafis,
in refifting that force, which might move,
and diforder them. _

Confidering the Teeth are defigned for the
breaking, and diffolving the parts of our folid
food, ‘the reafon does- appear why that part,
which
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Of the Teeth,

which ftands out of the Gums, and is the
immediate inftrument of Maftication, fhould
at leaft be cafed with a hard and ftony Cor-
tex, otherwife they would be more eafily in-
jured by their action, and feafibly worn a-
way. It is true fome other Bones are rubb’'d
one againft another at their articulations,
where they are of a more foft and tender
nature, without any fenfible injury ; but then
there is a continual fupply of an oily, and a

mucilaginous Matter, which prevents their
~ attrition, which neither the pofition, nor the
Office of the Teeth does admit.

When a Tooth is broke, and this {tony
part is viewed with a Microfcope, it repre-
fents almoft a Saw, or rather the inequa-
lities, and notches of fuch a Grater as is made
to fome Steel Tobacco Stoppers, excepring
only the obliquity of the ffrie. So that the
parts, or (which I am apt to think it con-
fifts of ) the Lamine of it are formed with
fuch incqualitics, that they are applyed, and
joyned together by the way, and in the man-
ner of a Suture, the Teeth, or ridges of one
lying into the notches of the other.

Thispart does not feem to be allowed any
fhare of that medullary, and oily fubftance,
which is fupplyed to other Bones, and is not
wholly wanting to that part of a Tooth,
which is truly bony. For befides thac Icould

neves
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L never difcover any thing of a moift or oily
| nature infinuated into it, nor obferve any thing
of an Oil to fweat out of it, cither in a Ske-
leton, or when it has been extracted from one
living, it would be fo far from doing any fet-
yice here, and preferving the natural tempe-
\rament of this part, thatit would be more apt
ito deftroy it, as it is, and ought to be ex-
tremely dry, and hard, and feems to have
fomething peculiar in its nature, and confli-
tution, which preferves it from being fragil,
or friable without the affiftance of any oily
matter. And whether that Mucas, which is
found fticking upon the Teeth, is fupplyed
from within, and pafies out of it, is to be
much queftioned,and it feems rather ro befome
ifcous, or gummous, and terreftrial parts fup-
‘plyed from the Saliva. And however a Tooth
is thought to grow beyond its natural length,
‘when its oppofite is wanting, yet thisisnot {o
certain as not to admit a difpute. I haveob-
ferved that in fome Teeth, when thofe which
| ftood againft them have been gone, there has
been no elongation. And if it were fo thata
Tooth took an occafion to increafe its lengtrh

| from the want of that, which was oppofed to

it, and of that preffure, which it made upon
it; why do not the Teeth continually pro-
trude their lateral parts, and acquire an ex.
traordinary thicknefs in chat part of the Cors
k] G tex,
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83 Of the Teeth.

fore, which fcems to be an clongation, maylj*
rather be thought to be the protrufion of |
Tooth from an extravafation, and the preflure)| “'lf'f“
of fome nutritious juice-flowing into thef "™
Socket, as we find after a Tooth is extracted,|f i
the fuccus nurritius of the Jaw is thruft forch! L[*
into the Cavity, and fills the Alveslws with ajf ™!
bony fubftance.  Orif the Tooth does after= ﬁ"’!
wards grow, and cxceed its ordinary” lengthy|fl
the addition, that is made toit, does not fecmf/en
to be inthe Cortical part. It is true,we cannot ”EI,E-
well imagine that fo thin a fubftance, as hard Er;-:s.-
as it is, fhould ferve a Man his whole lifelf ™,
time without a reparation, fo that we muft] @
fuppofc as fome of the parts are worn off; J{_”“”
they are renewed.  But when the Teeth as| hip
well as other parts, have a certain and con-| by
venient magnitude prefcribed to them, and vorous
" the folidity elpecially of this Cortical pargf Lbin
© fixes the limits of its increafe more firmly,|f ¥t i
and makes them more immoveable than they ] tiei
fecm to be in any other part of the Body; [ vt
cannot think that the ftony Cortex has any | kwnl

preternatural increafe after the oppofite Tooth | il
is gone. i

This ftony Cafe or Cortex in Men, thel e
Lion, and other Carnivorous Animals covers | Ffm':if
all that part of every Tooth, which ftands] kier

out
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out of the Gums, but when the Tecth come
to be protected by them, it grows thinner,
| and quickly terminates: neither was it ne-
ceffary that it thould be io thick, and ftrong
where it is covered fo as not to beexpofed to
that violence, and thofe imprefiions, which
the naked part fo often meets wicth. In the

vtl Dentes incifores, and Canini both of Men, and

Bealls all that part, which ftands out of the
. Gums, is covered with fucha Cortex s butin
the Dentes Molares there is agreat difference.
For in Horfes, Sheep, Goats, the Antilope,
§ the Rhinoceros, and fuch Beafts as live upon
.8 Grafs, and Corn, the bafis or that extre-
# mity, which lies out of the Gums, is not
. covered with it, but only the fides, and it
runs to that extremity, where it ends ina
fharp edge, but fometimes there grows over it
a bony cruft, and whereas in Men, and Catni-
vorous Animals there is none of this ftony
{fubftance within the bony part, it is other-
wife in thefe Animals, in whofe Grinders
there is the fame fort of fubftance within mixc
with that part, which is bony, and that in
feveral places, which rifes up likewife with an
edge above the bony part, and is often con-
rinued to the extremity of the Roots: and
there does evidently appear a contrivance of
Providence in the formation of thefe parts in
feveral Animals, accommodating them to the
G a nature
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84 - Of the Teeth.

naturc of the Food, which the Animal lives |
upon,  InMen, whofe Food is generally foft, §
and more fit to be broken into pieces by com-

preflion, thanto be ground, they are obtufe, L
In theLion, Tiger, Dogs, and fuch Crearures i
as cat Flefh, but are frequently entertained i
with no tenderer Food than Bones, though Qi
they are covered with a ftony Cortex, J¢
they are fharp with feveral points. In thofe {i

Beafts, which are maintained by Grafs, Hay,
and Corn, this ftony part rifes up in feveral Wi
Places in ridges, with a kind of edge, and
docs anfwer to the inequalities of a Mill-
flone. In Hogs, that cat Fleth, as well as
Grafs and Corn, they are covered with a
ftony Cortex, but formed in fuch 2 manner as
makes them of a middle nature, and fir for
the maftication of both,

Underneath the Cortex in humane Teeth,
and other Carnivorous Animals, (and within
the fame ftony fubftance in other Beafts ) and
within the Gums is another part of the Tooth,
which is truly bony. And this Bone (for fo
I may lawfully call ic) confifts. of Laminz
as other Bones do, which I haye plainly ob-
ferved and diftinguithed in 2 Horfes Tooth.

krom the differenc nature, and folidity of
thefc two parts of the Teeth is the reafon evi-
dent, why they are often fo hafty in their de-
cay, when the external or {tony part is once

- broken
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| broken off, that they quickly grow rotten,
| and hollow, when thé Cortex, which is much
the thinner part endures fo many years, and
sf is daily employed without any fenfible detri-
el § ment, ~and upon this account itis, that when
3 ithe Gums are eaten away, fo that fome part
&, lof a Tooth, which is not defended with a
Wk | ftony Cortex is laid bare, it is croded, when
i | that part that naturally ftands out of the
@ § Gums, and is by fuch a folid fubftance fe-
ad |'eured, fuffers no fuch inpury.

il The Teeth have all of them in that part,
\a | which lies wichin the Gums a Perioffeum, but
12| not that Membrane, which is common to the
t fother Bones. For thar, which immediately
o | invefts {o much of cthem as is covered with a
' Membrane, is not a continuationof the Perio-
ith | feum of the Jaw-bone, but is usdited to, or
tin || racher propagated from that Membrane, which
i | coversthe Gums, and is common to the whole
i, | Mouth, which does not terminate with the
th | Gums, but when it comes to their extreme
me | edge, turns in, and is refle(ted between the
o | other fide of the Gum, and the Tooth, then
.| itdefcends into the Alveolus, and adhetes im.-
if | mediately to thofe parts of the Teeth, which
w | lie within. With cthe Membrane in fome Teeth
g | i communicated to their Roots, efpecially in
w | the upper Jaw, fome part of the hard, and

(i |ﬂcﬂ1y {ubftance of the Gums, by which
G 3 the
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86 Of the Teeth.

the Teeth are faftned more firmly in their
Sockets. And becaufe they are parts, which
ought to be firmly fixed, there is the fame
contrivance for the firong adhefion of their
Membrane, as in other Bones, to wit ine-
qualities, or fuperficial Cavitics, which in
large their fuperficies. In Men they are often
depreflions or Pits of an irregular figure,
though in fome humane Tecth there arc cir-
cular Furrows, which are confiderably wide.
In the Teeth of the Rhinoceros [ likewife find
broad and circular Furrows. In the Teeth of
a Tiger thefe inequalities are alfo Purrows,
which are remarkable, and numerous, but
they are ftreight, and run from one end of the
Tooth towards the other.

But though the Teeth rthemfelves have no
part of the common Perioffeum, yet it comes
very near them, for the Sockers, in which
they ftand, have it.  The Perioffeum,which coy
vers the Jaw-bones running to the edges of the
Alveoli, or Sockets, turns into thofe Caviries
being on onc fide contiguous to the Bone,
and on the other to that flefhy fubftance,
which helps to faften the Teeth more firmly,
and where nonc of that hard flefh intervenes,
it does coalefce with the Membrane, which
docs immediately cover that part of the
Tooth, that lies within the Gums, and they
make as it were but one Membrane.

There
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tel - There is one thing particularly remarkabic
iifin the Teeth, which other Bones do not
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finell feem to pretend to, and that is Nerves. The
el geafon of the difference feems to be chictly,
il if not folely for the fake of that part, which
b} is defticute of a Membrane : and to anfwer

Jlten

Te, §

' Ol
fide,
\find
th of
oW,

|
the

200
i
hich
.‘l.' o0y
[ the
it
joat,
Incé,
alfy
e,
thich

the

y

for the want of the Periofteum. Though the
defign, and ufe of theTeeth would not admit
of a Membrane in that part, which 1s imme-
diatcly employed, and do act in Maftication ,
yet it was neceffary that fhould have an in-
flux of fpirits to affift in its accretion, and nu-

trition, whereupon the Teeth have every onc
of them a Nerve, that fupplies them to this
part. The Nerve, which runs along in the
Jaw, and from whence the Nerve of every
particular Tooth is propagated, is plainly a
afciculus of other lefler Nerves, which T have
found to be more in fome than in others. Some-
times they have been fixceen, {ometimes
twelve, and in a humane Jaw I once ob-
(erved no more than feven. But all thefe
fmaller Nerves are divifible into lefs, till at
laft they refolve into minute Filaments. The
Foramina, by which thefe Nerves pafs into
the Tooth, are vifible with the help of a
magnifying Glafs, and many times without
ir, and there is always one to every Root,

and in a Tooth which has had only a fingle
G .4 ~ Root
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Root T have met with two paflages, one onj.

cach fide, and the Foramen whera it is fingley _
is not always formed at the very extremity -

le on one|

of the Root, but very often a lict
fide,




The Seconp

DISCOURSE

ACCRETION,

AND

NUTRITION.

HE next thing, which I am ¢to
fpeak of 1s the manner of the Bones
Accretion, and Nutrition, which

as indeed the growth, and nourifh.

ment of all the parts of the Body, are hard
to be underftood, and explained.” That Ac-
cretion is by the addition or appofition of
new matter, and that Nutrition isa reparati-
on of thofe parts, which are continually ex.
pended, are accounts, that are eafily given,
and as eafily underftood. But how "the nu-
' tritious
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tritious Particles are feparated, and fupply’d ;
how they are proportionaily difpenfed to all
the folid parts of the Body, and regularly
difpofed of 5 how Accrction is performed in
young Animals till they grow to a conveni-
ent, and the ordinary magnitude of their own
Kind, and comes to ceale after the dimenfions
of the Animal are carried to the common and
natural limits fet to every Species, are not
fo eafie to be cxplicated. However I have
made fomeeffays, and-although fome unlucky

. objection or other has made fome thoughts I

have had about this Argument mifcarry, yet
I have formed and confidered of one Hypo-
thefis, which gives me fome fatisfattion, and
even the confidence to expofe it to the obje-
¢tions, and to fubmit it to the cenfure of
greater Philofophers, and better Judges.

To complcat an account of Accretion, and
MNutrition, there are three things to be con-
fidered, and cxplained, the ficft is the man-
ner how the nutritious matter is {upplyed,
and apponed to the parts of younger Ani-
mals fo asto givean increafe to their dimenfi-
ons. The fecond is what it is, that puts a ftop
to this in a convenient time,or how it comes to
pafs that Accretion ceafes when the Animal is
grown toa due magnicude, and the ordinary
Jimits, that are prefcribed by Narure to the
Specics, which itiis of. The third, and laft
thing

i

Fam
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Of Accretion, and Nutrition. 91

thing to be enquired into is, what Nutrition
taken {trictly is,and how it is performed: all
which I fhall do at large as it concerns all the
parts in general, and then I defign to give an
account of the growth, and nourilhment of
the Bones in particular {from the general Hypo-
thefis, which will lead me ro che confideration
of fome morbid affetions of the feparts, where
their nourifhment is particularly concerned.

I fhall not goabout to mention, or objeét
againft the Philofophy of others about thefe
appearances, but only offer my own thoughts,
and take my own method to explain them,
only where any thing, that is plaufible, and
ftands in competition with my Hypothefis,
occurs, I fhall be fo natural as to endeavour
the defence of what my own Thoughts have
brought forth.

I fhall begin firft, and explain the manner
how the parts in young Animals are nourifhed
fo as to be extended in all ctheir dimenfions.
And firft the nurtritious Particles are fupplyed
from our daily Aliment, afluming after Cen-
coction, and a duc feparation of the purer
from the more grofs, and feculent parts the
form of Chyle, which through the Lateal
Vefiels pafies into the Blood, taking in in its
way a juice from the Lympheducts, in which
ghere feem to be many of the luxuriant Pac-
ticles of the Succws nutritius of the Glands,

from
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92 Of Accretion.

. from whence they arife, which communicates

fome nutritive parts, and improves the nature
of thofein the Chyle, which are defigned for
nourifhment, and after this milky juice comes
into the Blood, and arrives at che Hearr, the
parts, which are to make the nutritious juice,
and are as yet imperfectly Concocted, are
there fo broken and attenuated, as to bea-
dapred to the Pores, which are to feparate them
from the Mafs of Blood; and difpofed for a
feparation, after which they are conveyed by
the Arrerics ro all che parts.  That the nutri-
tious juice is fupplyed from the Mafs of Blood
is fuppofed, and granted by che greateft part
both of Spcculative Philofophers, and Phy-
ficians, and therefore T need not trouble my
felf much to prove it, or argue for it, only I
mention this to give a more perfedt account
of what we are now concerned abour, and to
trace our nourifhment from its firft original. I
know there are fome would caft this thing up-
on the Nerves, who plead the obfervation of
an Atrophy, which often artends the parts,
that are paralyrick, ro prove it. And I confefs
they have a plaufible Argument from it for
their Opinion, and it may feem to prefs hard-
upon that, which is more commonly received,
when they argue thus, that the part, which
is affe@ed with a Palfie is often imminithed,

though there be a Pulle, and an influx of
Blood
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Blood into it. Now if the nutritious Juice be
fupplycd from the Mafs of Blood, how thould
a part, thatis paralitick want it, and decreafa
in any of its dimenfions, when the Blood, in
which we congeive the Succus nutritigs is con-
tained, continues its influx into it. * Bur an
obftrution of the Nerves we all allow in this
cafe, and as the influx, and {upply of the ny.
tritious Juice is rationally to be fuppofed to
be'cut off by thofe obftructions, fo we muft
conclude, that it naturally flows in thofe
Channels, where the obftruion is made,
that is in the Nerves. I fhall not ftand now
to anfwer this Objetion, but when I haye
offered my thoughts concerning the manner
of Nutrition, I fhall thew how according to
my Hypothefis an Atrophy may be the con-
fequence of a Palfie, though the nutritioug

Juice be naturally conveyed by the Arteries

to the feveral parts, and with the other fyn.

guineous parts continues its circulatory courfe

in the arterial Channels of that part, which

18 Paralytick, and labours at the fame time

with the fymptom of an Atrophy.

Secondly, Though the nutritious Juice be
contained in the Blood, and fupplyed from it,
it is not the whole Mafs of Blocd, nor any
portion of it indifferently that is fir to be
united to, and to give an increafe ro any parts
of the Body ; but they are a peculiar fort of

Particles,

Of Accretion. 932
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94 Of Accretioni.

Particles, that are every where difpenfed for
this end, fuch as will form a fubftance of the
fame nature, which the part,that they augment
isof. And this Juice not only is differcat from
other humours, both thofe that are excremen-
titious, and fuch asare otherways ufcful, but
we have fome reafon to think that there is a
difference even in the fuccws nutritiys it felf.
For where the Nature, and Conftitution of
one part are¢ remarkably diverfe from them of
another, as in the Bones, and Fibres, there
the nutritious Particles feem likewife to be

different. -

How far the difference lies between the muf-

cular, membranous, and vafcular parts lleave
to others to inquire, to better, and nicer judg-
ments to determine. Though I cannot but
fay I do conceive that there is no difference
in the fuccus nutritins of thefe parts, only in
the manner or order, in which the Particles of
it arc difpofed in their appofition, fince, as it
is commonly known, in lffucs and about the
edges of them, the nutritious Juice of the
Skin docs often produce flefhy Excrefcencics,
fuch a Flefhas is different from the nature of
the part, which it is tonourifh. And although
the Excrefcence from thence made be different
from the Skin, yet it is certain that it is from
the fuccus nutritins of the cutis, {ince the fo-
lutio continui is made in that part, upon which
the
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Of Accretion. 95
the nourifhbment after it is feparated by the
nutritious Glandules extravafates, and by
fticking round the edges of thofe Foramina,
by which it iflues out lays the Foundation,
and by the gradual addition of it felf raifes the
Struture of thofe Excrefcencies. It cannor
be thought to be the nourifiment of the flefhy
parts diftinét from that of the curis, for the
wound inflicted does not reach fo decp asto
fer open the Canaliculi of the flefhy Fibres,
and to give a preternatural paffage to their
nutritious parts; butin Men there intervenes
the Membrana adipofa between the cutis, and
any thing of Fleth, excepting in the Lips,
and two or three placs more.

Be there a difference, or not it is always ge-
latinous, ‘and this not only our reafon per-
fuades us, as it is requifite it fhould be fo to
difpofe it to adhere and unite to the parts,
but there is thar fometimes, which feems to
demonftrate it to our very fenfes, I mean in
Ganglions, where the material caufe of the
Tumor is rather the nutritious Juice of the
nervous or tendinous parts extravafated than
any preternatural humour, or matter, For
although I do not fuppofe that the fuccus nu-
tritius of the Body is from the Nerves ; yer
they have as other parts a fupply of it for
their own nourifhment, which I fake to be
all the fuccus wervofus that they have. Now

the
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the matter, whichis collected inthefe fwellings
is always a fort of Gelly, which may help to
inform us what the nature of the nutritious
Juice 1s.

Thirdly, The Particles, which ferve tot
nourifhment are {eparated from the reft of the
Mafs of Blood before they can aflume the di-
{tint, and propet form of a nutritious Juice,
or be employed in the augmentation of the
parts.  For if we fuppofe that they are fup-
plyed and caft upon the parts immediarely by
the Blood circulating through them, it we
imagine, according to Diemerbrock’s notion,
that the nutritious Particles as being a part of
the fanguincous Mafs and circulating through
the whole Body, are by the power of their
motion driven againftthe fides of the Vefiels,
which contain that Mafs of Bloed, and ftriking
into the Pores flick there, and as one end of
the Particles thus driven in fills them, fothe
other extremity, which ftands out forms ano-
ther Series of new Pores for the infixation,
and unition of new parts : Ifay, if we takeup
with this Hypothefis, then we muft make the
Blood immediately to wafh every part that
is nourifhed, fo that either Nutrition muft be
monopolized by the Veins and Arteries, or
we muft grant an extravafation of the Blood
{o as to touch upon every fingle Fibre, thatis
nourifhed, in its circulation, ‘which will be
to
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Objections, which I fhall not ftand to men-
tion. .

Fourthly, This feparation of the nutritious
Juice is made by Glandules or glandular Pores,

- which may properly enough be termed Glan-

dules, as they ferve for the fame Office, to
wit, Secretion, Thefe nucritious Glandules
we cannot [uppofe to be generally placed ac the
extremities of the Arteries. For, befides that
we canmot upon this {fuppofition conceive how
every Fibre, and every part of that Fibre can

have'the nutritious parts fupplyed to it, ic is
impoffible it thould be fo in the Glands, where

the extremities of the Artéries are occupyed
by Glandules of another nature, that fepa-
rate another kind of liquer, and fuch as is
evidently not defigned for the nourifhment of
thofe parts, as to inftance only in the Kid-
neys, it is plain that at the extremities of the
arterial Veflels in thefe Glands are placed the
Glandules, which ferve for the feparation of
the urinary Serum, fo that there is no conve-
nience for the fituation of other diftinék

| Glandules, and thofe which are there feated
 being the colatory parts, that feparate an ex-

crementitious humour, cannot be thought to
be the Organs, that feparate and fupply the

- matter, that nourifhes them. ThereforeIdo
| H | con-

to make the whole Body to confift of no-
‘thing but fanguiferous iducts, befides other
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conceive, and I think not without very good
reafon, thart there are Glandules, or particular
Pores adapted to the figure of the nutritious
parts, whichare to pafs thmugh them formed
in-the fides ot the Arterics, every where as e
they proceed, almoft in the fame manner as | ®'°
the Glandulesare feated in the fmall Inteftines; |
by which the Chylesis feparated from the i
Feces, and pem:tr:ucs the Guts into the lafte | Wl

- ,*f.:.'fl-!
phict

Al
| o

L. 1l
' al'Veflels, only' there is this difference thac %!

the la&eal  Glandules ‘are planted along the | -'”““f
fmall ‘Guts' but on ‘one fide of the #€anale, | I
whireas thofe, that'ferve for ﬁc:r{:tiﬂ and | il k
Nutrition are feated on cvery fide of the ar- jj & K
terial ‘Channel, and fupply a fuccus' nutritins | i
to 4ll the Fibres-andother: parts which lie im= | 0ita
médiately round ‘about, or very nigh to them. | iy |
Now as we cannot fuppofe that any of thefe | [o
Glandules are feated: at the extremities of the | it
Arteries in any of theGlands of the Body, fo | tul
the fituation I aferibe to them, makes them |on )
eonfiftent 'with other Glandules in the fame | fmy
Artery, fo that we may eafily apprehend how f t: g
thefame Arteries which ferveto the Glandules, | baki
that feparate the particular humour of that | msy,
Glatid,” ferve alfo for'the fupply of that Juice, | iy
which nourifhes it} as it is made no matter || xu |
of doubr butthey ‘are the fame. - And not one | (o,
iy fo; 'but this ficvation'ts more convenient for | foy ;
the fepafation, and“fupply of the fuccas i B
o ad tritiusy
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tritius to the whole Body, if it be tiot tha,
which only can anfwer this defign of Nature,

And now I am {peaking of the feparation
§ of thefe Particles, pardon the digreflion, if I
luffer my felf to be led a'little by this 6ecafion

- out of the propofed method of my Difcourfe
to confider the manner, in which glandular
Secretion is performed, which being explained,
will help us to underftand how not only this,
but all the humours, which Nature extradts
from the Mafs of Blood, are feparated.

It is true there is adiverfity in all Glands,
that feparate a different Liquor, but yetchere
are feveral general things, in which they all
agree, fo far as their Office is Secretion with-
our a refpett to the particular Liquors, which
they fecern.

To what I am going to fay concerning this

\great affair of Nature, I muft premife chae

- natural Law of Motion, that all Motion ia its
own Nature, or proper tendency is diredk

A from its Centre, or terminus 4 quo, or to ufe
the great Philofophier Des-Cartes’s own words
fpeaking of Motion, Altera lex Nature eff ;
“namquamque partem mateyie feorfim [pelta-

i 2am non tendere unquam, ut fecundum wlias li-

urell #eas obliguas pergar moveri, [ed tantummods
.ofl Jecundum retas 5 and that it never does but
of from fome oppafition, and ‘the occurrence of

j another Body either ! fixed; or differently

? H 3 moving
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100 Of Glandular Secretion,

moving incline to an obliquity, and even every
Body that is moved circularly, does endeavor
to recede fromthe Centre of that Circle, which
it defcribes.  And alchough when a folid Body
being in motion meets with another, which
has a greater power to {top it, than that has
to perfift, it is reverberated ; yet there are
fome Bodies, which are not in their own Na-
ture fo fir, and ready to be reflelted, as thofe,
which are vifcous, foft, or fluid, and be they
folid or nor, yet when there is a continuari-
on of matter, which from the terminus a quo
prefles them on with a greater force than what
they have to recede with, fo long they will
not be refletted, though there lies a refiftent
Body in the way of their dire&t Motion, but
it there are any lateral and oblique pafliges
they will continue to move on that way, which
offers it felf faire(t for;, and comes neareft to
the line of their direét'motion.

Now for the particulars, whercin the ge-

neral agreement between all Glands lies they

may be reduced to thefe Heads.

. Firft, All Glandshave their #afa Adferentia,
or Veflels to convey to them that Mafs from
which the Particles, or that particular hu-
mour, which they feparate, is extralted.
Thefe Veflels in-thofe Glands, which feparate
any humour from the fanguincous Mafs, are

commonly Arteries, though it cannot be af-
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iif firmed that they are always fo.  For in the
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Liver it is known that the bilious Juiceis con-
veyed in the Mafs of Blood to the Heparick
Glandules by Veins, the Pena Forte, and the

term) to the Parencbyma of that large #ifcus.

- But generally they are of the arterial kind,

and fuch are the Veflels, which carry the
Blood and the nourithing parts contained in it
to the nutritious Glandules, only in the part
I now mentioned, as the Pewna Porte does
perform the Ofhice of an Artery to the He-
patick Glandules, fo I do conceive it has
the fame fort of nutritious Glandules, as the
Afrtcrics every where have, formed inthe fides
of it

Sccondly, To thefe Vefiels, be they Veins,

or Arteries, belong fmall Glandules or fecre-

tory Organs, which feem to be formed from

the exterior Tunicle of the Vafa adferentia ex-

panded, and in a peculiar manner modified,
and that the Vera Porte might havea Tunicle
to fpare for this end, it has a Coat extraordi-
nary , immediately communicated from the
Membrane, which cloaths the Liver. From
hence we may have the reafon, why the Veins
have fewer Coats than an Artery, becaufe,
where the one terminates, and the otherarife,
there is one Tunicle taken off for the forma-
‘tion of the Glandules, which for the moft
b H 3 _ part
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102 The general agreement of all Glands,

part are placed at the extremities of the 74/ |
adferentia; Whether they are Arteries ot Veins,
yet not fo univerlally butzhac 'where it is more
convenient, or rather neceffary for accomplifh-
ing the ends, for which the Juice is defigned,
they are feated on the fides of thefe: Veffels,
as thofe that ferve for ‘Accretion, and Nutriti-
on. ' They are always fo feated as to'be ex-
pofed to the appulfe of the Blood,  thar like
a fhoar they have the Waves of this'Red Sea
continually beating uponthem, and they ftand
fo as to favour the motion of the Parricles,
that they are to fecern, and ‘their tendency in
a right line, at leaft more than the Vefiels,
which the refiduous Mafs continues its courfe
into. This is evidently fo in thofe Glands,
in which the ‘Glandules are feated atithe ex-
tremities of the Vafa adjerentia. For asfoon
as the Blood is arrived at thofe extremicies it
is refleCted, the Veflels, through ‘which it is
afterwards to continue its motion, run com-
monly dire€tly contrary to the courfe, which
it held in the Veficls, that convey it to the
Glandules, So that when the Blood is come
to the extremities of ‘the Vafa adferentia, the
motion of it afterwards, and its progreffion
into the venofe Veflels, which convey it back
to the Heart, do notanfwer to itsnatural ten-
dency; whereas the Glandules are conveni-
sntly ficuared for favouring the diret motion

of




The general agreement of all Glands, 103
\} of the Particles, which they arc to feparates
' and thercupon the Particles of the “Liquors
uf which they fecern, do narurally or in obedi:
| ence to that Law of Motion, refpecting its

48 tendency, which I firft mentioned, prefsupon
5§ them, and endeavour to proceed: into thems
4 And how this afferrion, that the ficuation”of
¥ the Glandules is fo contrived; and ordered as
to favour the tendency of thatmatter, which
they fecern, morethan the Veflels, which carry
the Blood back to the Heart,!1 fay how chis
holds true in the Glandule Nutritie, 1 dhall
prefently fhew: - 313

o Thirdly, " Thefe Glandules have Pores or
PafTages, by which they reccive the Particles,
which they are appointed to feparate. Tnthis
all Glands do neceffarily agreethat their Glane
dules are perforated on that fide where rthe
Blood beats directly upon them, which Pers
foration is their fecretory Pore. ‘Befides which
they have another, whereby they difcharge
and empty themfclves commonly into Duéts,
‘which meet in one common Recepracie. . The
there arc fome Glandules, that feem to eva-
‘cuare  themfelves by their exoneratory Pore

into the Mafs of Blood. |

-Fourthly, at the termination of thofc glan-

Ieed *«dular Pores'y by which che parts of the Li-
il -quor produced by every Gland are feparated,
wf ‘orion that fide, which lies next to the {mall

H 4 Cavity




Valvesor fuch a Formation as is equivalent to
them. For alchough the Glandules themfclves

arc fo feated, thatthe Particles, which are fes

104 The general agreement of all Glands. .Il

Cavity of the Glandules there! feem to be

parated by them, when they ftrike againfk |
them and the paflages are clear, and obrain |

their natural figure, cannot but in obedience
tothat patural Law of Motion, I have taken

notice of, advance into them 3 yet we find that |

the particular Duls leading from the Glan:

dules, to the ‘Receptacles, or any large con-
veyances, run in feveral Glands plainly con-
trary to the courfe of the Arteries, fo asfome-

times to make a fociable proprefs with the
Veins, at leaft for fome way: fo that the
courfe of thefe Duéts is as contrary to the

natural tendency of the Particles, which they

convey, as that of the Veins is, asto inftance
again in the Kidneys, there autopfie it felf does
tell us that the Zwbuli urimarii, which carry |
the Urine to the Pe/vis, after it is feparated |

by the Glandule: Renales, tun as contrary to

courfe of the Arteries, and the tendency of -
theurinary fersm, whilftic is moving through |
rhofe Arteries: with the other parts of the

fanguincous Mafls, as the Venofe Veflels do.
And therefore when the Particles that are ad-

micted, and feparated by the glandular Pores, ©

-are once entered into the Glandules, they have
pe farther ta go in a ling more diret, and

agrecable -

ke
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The general agreement of all Glaﬁds. 10§

aoreeable to their tendency, than if they were
carried into the Veins; but the tendency of
their motion muft neceffarily be altered by the
variation in the courfe of thofe Dués, and
being obliged to a refleition fome of them
might regurgitate into the Artery, if there
were not Falves, or fuch a contrivance in the
fecretory Pores as not only makes them ca-
pable of giving the Particles they are to fepa-
rate leave to enter, but denies them likewife
the liberty of returning,

I know there is one thing may be objeéted
againft it, to prove that it is not neceffary
there thould be #alvesor any thing like them,
and that is thac the continual fucceffion, and
impulfe of new matrer is a fufficient provifion
againft the regurgitation of any Liquor or
Parcicles of itinto the Blood by thofe glandu-
lar Pores, which had before feparated them.
For the Parricles which are already feparated,
feem to be obliged to proceed from the Glan-
dule into the Dud, from the continual pref-
{ure, and protrufion of thofe parts, which
come immediately after them.

- But Secretion being the grand affair of Na-
ture,upon which not only our Health,and Well-
being as we arc Animals, but our very Lives
do depend, it muft be thought in a bulinefs
of fomuch importance fhe has taken care for
carrying on that great and neceflary Wor_k by

giving




166 The general agréement of all Glands.
giving the part, in which itis to be performed,
all theadvantagesin its Scructure, which it is
capable of : efpecially when we confider that
though there isin the Veins, and Lymphatick
Vefiels the fame reafon to make fuch a con-
trivance unneceffary, though there is the con-
tinual influx, and"fucceffion of the humours,
which they convey, to propel any parts of
that ‘matter, which had before entered in-
to, and are moving in the Channels of thofe
Vefiels; yet we find that they have -theit
Valves to hinder the regurgitation, or reflux
of the Blood, and Lympha in them, and to
promote their progreflive Motion or Circula-
tion, ‘and that even where they are ftreight,
and there is nothing in their cotrfe to alter
the téndency of ‘the humours, and to difpofe
them to a refletion. - Nay, -even inthe Heart
at thofe paffages mvo ‘the Arteria Pulmonaris,
and the Aorta, Where the preffure of ' the fub-
fequent Blood upon that,” which flows imme-
diately befote it, is more viclent than in any
other part' of the Body: Nature has:-not
thought the fucceffion of one part of ‘it to
arfother, and the power, which one has to
propel the other, ‘aninfallible remedy againft
the reflux of that, which is alreddy thrown
into thofe Veffels; but to make the progrefii-
on of it more certain, and neceflary,has planted
at the ‘paffage our of the Venrricles thofe
ftrong,
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The general agreement of all Glands. 10%

ftrong, and remarkable Palves which we call
Semilunares. How then can we think that
the Glands, which ferve (efpecially fome of
them) for great, and neceffary ufes, that ftand
at a greater diftance from the Heart, and con-
fequently have a lefs violent appulfe of the
Bicod, and where one part of the Liquor,
Which they feparate, make a more languid
preffure upon another, fhould be defticute of
this advantage?

Fifthly, and laftly, To the Glands belon
allo Blood Veflels defigned for carrying ﬂfE
and conveying back to the Heart that partof
the Blood, which had not the liberty to enter
into their Glandules.

The impediment, which hinders the pro-
grefs of thofe parts of the Blood, that return
by thefe Veficls, into the Glandules, is two-
fold, one is neceflary, the other contingent.
That which is neceffary lies againft thofe Par-
ticles, which are not in their figure adapted
to the glandular Pores, or are of fuch a magni-
tude as renders them uncapable of entring in-
to them: That which is accidental prevents
the ingrefs of many of thofe Particles intothe
Glandules , which are both ‘in figure and
magnitude adapted to their Pores, and of the
fame nature as thofe, which at the fame time
are feparated by them. Whereit is not be-
caufe the Glandules in themfelves are unca-

pable
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pable of admitting them, that they pafs by
them into the reducent Veflels, but from the
anticipation of other Particles of the fame
kind occupying the mouths or Pores of the
Glandulesin thatinftant, when they are ready
toenter. For the Blood being naturally in the
hurry of a rapid motion there is no fuch
thing as {topping or expectationin the Artery.
So that 1t is impofiible but fome Parcicles
fhould flip by the Glandules, which ought to
feparate them, whilflt others are in the paf:
fages. And hence partly it comes to pafs that
the Blood after fo many Circulations, and
the Secretions performed in thofe Circulations
does {lill fupply to all the Glands thofe Par-
ticles, which they naturally fecern without a
continued fucceflion of Chyle; as partly from
the comminution of fome parts, whofe magni-
tude before they are facther attenuated by the
Heart and Spirits, renders them uncapable of
penetrating the glandular Pores.

The Veflels, which carry off the refiduous
“Blood in the #ifcera, and other Glands, after
it has paid a Tribute to them, are the Veins,
and the fame kind of Vefiels do perform this
Office to the nutritious Glandules, but not fo
immediately.For they not being feated ar the ex-
tremitics; butin the {ides ot the Arteries, the
Bloed does not f{o foon as it has fupplyed fome
of the nutrjtious Particles to the Glandules,

prefently
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" The manner of Glandular Secretion. 1 09

prefently fhifr its Veflels, and flow into the
Veins, but continues its courfe in the Artery
afterwards. So that it is the Artery, that
does immediately convey the Blood from thefe
Glands, unlefs thereareany of them placed at
the extremiries of the Arteries in fome parts,
as it is probable thereare in the Nerves, and
Mufcular parts, and in the fubftance of the
Bones, where thofe extremities do not feem to
be occupyed by other Glandules. But yetat
laft the Blood, when it has pafled by all the
nutritious Glandules in an Artery, is received,
and carryed away by the Veins.

From what [ have faid concerning the ge-
neral agreementof all Glands in their Structure,
and the Veflels belonging to them,and the Law
whereby all Bodies,that aremoved, are direCted
in their natural tendency, we fhall find it no
difficult thing to conceive how all the humours
of the feveral Glands are feparated, and to
explain the manner of glandular Secretion.
As for that feparation, which is made by the
Glandules of the #ifcera,and wherever they are
feated at the extremities of the Pafa ddferentia,
there is this account may be given of it, to wit,
that the Blood being carryed with a quick,
and violent motion to the extremities of thofe
Veflels, which fupply it to the Glands, all
the parts of it are there endeavouring to pro-
ceed in a right line, and with this cndeavgrut
they
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34 © The manner of Glandular Secretion,

they neceffarily prefs upon the fecretory Ot-
gans, which are there placed, which being
{eated In the way of their motion, and fo as
to favour their tendency ina morc ftreighe
line than the Veins, which run contrary to ir,
they are continually importuned by their pref-
furc to entertain them, and all the Particles of
the Blood, if they could have the liberty of
continuing their motion in that line, which
they endeavour to procced in, would more
readily procced into the Pores of the Glan-
dules, than be refleCted into the Veins. But
although there is an appulfe, and a preffure
of all forts of Particles in the Blood againft
thele Glandules, it is not pofiible they fhould
all of them continue their motion into them,
fo long as the Glandules injoy.their natural
rone, and their Pores obtain their proper fi-
gure ; they are only thofe, which have fuch
a- figure, as adapts them to the fecretory
Pores, and are of fuch a magnitude as makes
them capable of penetrating them, that can
be admitted, - and thefe are the Particles, of
which the humour that is naturally feparated
by every particylar Gland, does confift, whilft
others, thatare differently figurated, and fome
of thofe, which are capable of entring the
glandular Pores, being hindered by more for-
ward Particles are hurried into the Veins.

When
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The manner of Glandular Secretion. 111
When I make the adapration of the figure,
and magnitude of the parts, which are to be
feparated, to thofe Pores of the Glandules,
“whichfecern them, to be the great reafon why
they have a frec paflage into them, when
fome others are neceffarily excluded, and why
every Gland is {fo conftantin the feparation of
its proper, and natural humour, fome may be
ready to object that there are Particles of a
different figure feparated by every Gland, fo
through the glandular Pores in the Kidneysdo
pafs both aqueous, and faline, and through
thofe of the Liver, befides falt, and aqueous
Particles, fome, which are of a fulphureous
nature, and foin others. And fince it muft
be granted that the Particles of all thefe Prin-

ciplesare of a different figure, we cannot fu
pofe the adaptation of their figure to that of
the Pores to be the reafon why every Gland
does fecern fuch or fuch a humour, when it is
impofiible thar- the figure of more than one
fhould correfpond to it; and therefore we
muft allow fomething of a ferment to preci-
pitate it, and to give it its peculiar Nature.
To this it may be an{wered that it is not here
{uppofed that the Pores of the Glandules are
agreeable in their figure to the Parricles of
any one pure Principle, whether it be Salt,
Sulphur, or any of the reft, fince there are
none of thefe to be found fincere, but the
Particles
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112 The manner of Glandular Secretion,

Particles feparable through the Pores of any
parcicular Glandules, are, as [ have already
faid of the Conftituent parts of a Bone, a
compofition of two, or more of thofe, which
we call Principles, and from their proportion,
and the manner of their union in a Parricle
does arife the form, which accommodates it to
the figure of the Pore, which it is to pene-
trate.  And do we not find that there is fuch
an agreement, and fuch an apritude in fome
of them, which we call Principles (and which
perhaps may be yet more fimple, and fewer,
than we fuppofe them) to unite, that all the
power of the Fire, and the tricks of the Chy-
mifls could never feparate any one of them
fo that they could prciend to exhibit it
fincere. '

But to come to the nutritious Glandules,
which it does more properly concern us to
{fpeak of at this time, I have {uppofed that in
their fituation they are different from all others,
that feparate any Juice or humour frofh the
Mafs of Blood, that whereas others are placed
at the extremities of the Veffels, which con-
vey the Blood to them, thefe are feated on
the fides of thofe Veflels. I did likewife ob-
ferve that there is fomething like their firua-
tion in the Lateal Glands of the fmall In-
teftines, where all the Pulpe of our di-
gefted Food, efpecially in the Fejunum, - and
the
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af Of the Nutritious Glandules, &, 113

the Z/eon pafles from one Glandule to another
| fucceffively, and yiclds the fame fort of Li-
quor to feveral Glandules in the fame Canale,
s it is reafonable to think that the Blood fup.
_plies the nutritious Juice to feveral glandu-
| lar Pores in every fingle twig of an Artery.
~ Though this fituation of the nutritious
' Glandules be different from almoft all others,
yet is it not irrcgular. For if we confider
how ready they ftand in this pofition for re-
ceiving thofe Particles, which they are ro fe-
parate, and for the continuation of their di-
rect motion, T do not fee if their ufe would
| have admitted ot it, and they had been
' difpofed in the manner and order of the
Glandules of the Fifcera, that they would
" have been placed more conveniently for the
| performance of their Office of Secretion, than
' now they are. Neither is that propofition I
laid down that the Glandules are {o {eated as
to favour the tendency of the Particles, which
they fecern, and theic diret motion, at leaft
more than the Veins contradited by the fi-
tuation of thefe. Nay, it is fo far trom this,
that it is demonftrable they are more advan-
tageoufly placed, and fo feated as to give the
Particles, which they are to entertain, leave
" to move forward in a more ftreight line than
thofe, which are feated at the extremitics of the

Vafa Adferentia do. For the motion into them is
| | from
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114 Of the Situation

from fome part of the arterial Channel, though
we fuppofe ic to be a fingle flreight twig,
more dire¢t than to the: extremity of thar
Artery. This will evidently appear to be
fo, it we confider how the Arteries as they
proceed are contracted, and grow lefs, and
lefs, for if a ftreight line were to be drawn
from fome part of the arterial Channel, where
it is large, to begin atalittle diftance from any
one fide of it, and to run that way, which the
Artery tends, it would, after it was carried
a lictle way, runthrough the Coats, or that
fide of the Artery, which it is next to. So
that whatever moves forward near the fide
of the Artery, where it is more large, muft
ncceffarily, when it advances forward to that
part,where the Artery is {o contrated, that the
fideof it is drawn 1into the place, where the
ftreightline of that matters motion runs, there
I fay ic muft neceflarily ftrike upon, and prefs
againft that'part of it. So that if it meets
there with a frec and convenient paffage, it
does more naturally proceed. into that Pore,
than ‘pafs on farther in the arterial Channel,’
where it is put fomewhat out of its diret
Road, and obliged to an oblique motion. As
fuppole in the fecond figure Tab. 1. 4,4, a.
to be-an Artery gradually contrafted, as it
procceds towards 4. and the Particles of the
Elood ¢, ¢, to be moving init from the con-

trary
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trary extremity, when any of thefe Particles
are advanced in the Artery as far as d, 4, the
line of their dire& motion does nor run to-
wards 4. but on in the lines e, % towards £,
{o that their endeavour will be to proceed in
thofe lines, and they will neceffarily make a
preflure upon the fidesof the Artery at 4, 4.
Befides, that the Blood does thus ftrike a-
gainft the fides of the Arteries, and that wich
a force fufficient to carry any Particles of it
through, and beyond the Coats of thofe
Veflels, if there only be paffages agreeable
to the figure, and magnitude of any of them,
is evident ro our Senfes in the Pulfe, and the
violent eruption of the Blood, when any one
of themis pricked.

The Particles therefore, which are defigned
for nourifhment, being carried by the moti-
on impreft upon them, and their natural
tendency whillt they are in motion, withche
other parts of the Blood againft che fides of
the Arteries, preffing upon them, and finding
Pores convenient particularly for their paffage,
and the continuation of their motion in a
right line, do proceed into them, leaving the
reft of che Mafs of Blood to continuc its courfe
in the Artery, and out of that into the Ve-
nofe Channel. And having entred the nutri-
tious Glandules they are prefled forward by
every {yftole of the Artr:ryI as the contraltion

2 or
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or fubfidence of it renders the glandular Ca-
vities placed in the fides of it more narrow,
and perhaps by a power of contrattion,
which may be in the Glandules themfelves ;
and they are propelled by Particles of the
fame nature coming behind them in every
Diaftole of the fame Veflel, till they are driven
into the Interftices of rhe Fibres, of the bony
Strings, and every other part, where the Spi-
rits move, where it is evident thac they will
lic in the way of the Spirits motion, and then .
they come to be more immediately employed
in the Accretion of young Animals.

From the fuppofition of thefe nutritious
Glandules, and the mannper in which the fuccus
nutritius is fupplyed toall the pares, as I have
explained it, I might give fome probable ac-
count of an Awafarca, and the manner how it
is produced, but I muft confider I have been
already a Tranfgreffour, and deviated too much
from my Argument, fo thatlmuft expe fome
other opportunity to fpeak of that.

For the better underftanding how the nu-
tritious Particles are managed, when they are
fcparated by thefe Glandules, and thrown into
the way of the Spirits motion, I fhall lay down
thefe following propofitions.

Firlt, That as the Spirits have a dire& mo-
tion & termino ad terminum, {o have they a
circular or rotatory motion turning mwimd

their
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Of Accretion. 117 .
their own Centers, Neither do I fuppofe a
rotatory as well as a dire¢t motion in the Spi-

rits merely to ferve my prefent purpefe, and
without any other reafon, than that I may

_accommodate their motion to my Hypothefis, "

but if we confider the Spirits fimply in them-
felves,and without any refpe& to the part, that
they a&t in our nourifhment, we cannot think
otherwife than that they do rozare in the line
of their direft motion, when we find in the
projection of a Stone out of our hands, or
out of a Sling that it turns round as it moves
forward. And to inftance in fome things, to
which the nature of the Spirits feems to have
a very near accefs, as Fire and the Rays of the
Sun, do not the Scintillule firuck off from
a Flint plainly move round their own Centers
Do not fome eftes of Fire, and the Rays of
the Sun difcover more than one fingle, or a
direct motion in their Particles » For how can
we conceive that they fhould inkindle com-
buftible Bodies, that are folid, and melt the
moft obdurate Metals, difunite their parts,
and diffolve their texture merely by a dire®
preflure, which without fuch a violent rotati-
on of the fiery Particles as diftra&ts, and moves
the Particles of the Body, which is melced or
{et on fire, fomeone way, and fomec another,
would propel or elevate the whole Moles of the

il folid Body at the fame time without difturbing
I ¢

that

I3 the
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the order, or altering the fitvation of thofe
parts of it, which are fixed, and united. But
I think I need not infift upon any argument to
prove a twofold motion in fiery Particles, when
_the notion, which Philofophers now general-
ly have of the nature of Fire, may fave me
the trouble of arguing for that, which I would
here {uppofe. Which being granted may go
very far to perfuade us, that there is the fame
varicty of motion in the Spirits.

Sccondly , The Spirits will endeavour to
remove Whatever liesin the way of their mo-
tion. What Body fo ever is moved, as it has
a natural coratus to perfift, fo it will offer vio-
lence to any thing, that lies as an obftacle before
it, proportionable to the power of its motion,
endeavouring either to drive it forward, andro
make it comply with its own ftreight tendency,
when the impreffion is dire&;, or to divert, and
caft it off to one fide of that line, in which it
moves, which is done when the impreffion is
more lateral, or the Body moving atts upon
that, which is moved, by arotatory motion.

Thirdly, The Spirits by the power- of their
circulatory Motian or Rotation will carry the
nutritious Particles to one fide of that line,
in which they move, if there either a&ually
are {paces to entertain them, or any can be
forcibly obtained by the power of that meti-
on, which determines them thither; I fay the

i Spirits
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Of Accretion. 119
Spirits will rather carry them thus laterally,

than give thema direct tendency, fince the
fuccus nutritius is liquid, and gelatinous, and

{ the parts of it not fo fir to maintain a direct

motion, but apr to adhere, that when the Spi-
rits impinge againft them, and when the nu-
tritious Particles apply themfelves to the Spi-
rits, they will certainly move circularly with
| that part, which they ftick to. But the Inter-
| ftices of the nervous Fibres, and of the Strings
- of other parts being repleted wich Spirits, it
| is plain that the nutritious parts, when they
are by the Spirits Rotation carried to any fide
' of thofe Interftices, between which and the
Spirits there is no diftance or vacuity, will
" have fome ftop, fo that they adhere there,
' and are not able to proceed any farther in that
Circle, in whichthey were moving. Suppofe
a Bowl running upon the ground, and the
moft forward part as it is in motion meets
with, and ftrikes upon any matter, that is
vifcous, the marter adhering to it will turn
with it, and fo that, and the part, which it
fticks to, will be both in their Circulation
brought to the ground at the fame time, and
the Bowl running clofe to the ground, though
it has nothing to confine it, and neceffarily to
keep it down on the other fide, docs not carry
all the matter quite round, but preffing it a-
. gainft the Barch leaves fome part of 1t iticking
| I 4 behind,
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behind, whilft the Bowl it felf proceeds. Sup-
pofe it were a2 Body, that were not vifcous,
only it is not fo folid as to be reverberated by
it, as a piece of Cotton, Wool, Cloath, or |
any fuch thing, we find it does nor receive fo
much a direct motion from that of the Bowl,
which 1s fo, as a lateral from its Rotation, |
fothat if any thing of their nature occurs, the
Bowl in turning will drive it towards the
Ground, which is to one fide of its direct mo-
tion, Andindeed when the power of a ro-
tatory motion in one Body acts upon another,
thatis truly folid, the natural tendency of that,
which reccives the impreffion, is not direétly
forward from that part of the Body, from
which it reccived it, bur lateral.

Fourthly, Whilft the Animal is young, and |
tender, the tone of the parts is more lax, the
Fibres are more tenfile, fo that in any interme.
diate part between their extremitics they are ca- |
pal:?[e of yielding to a prefiure, and receding la-
terally,and whillt cthe Particles are not yet uni- |
ted they areina capacity af being removed and
fet ac fome diftance one from the other by the
infinuation of any new matter between them -
And thus the bony parts, whilft they are foft,
and cartilaginous, arein fuch a ftare, that the
Particles of one feries can be moved laterally
from them of ancther, and thofe of the fame
{cries are capable of receding from one another
@t their extremitics, ' Fifthly,
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Fifthly, the.fame power of the Spirits Ro-
tation, that carrics the nutritious matter to
the fides of the Fibrils, of the Strings of the ’
Bones, or any other part, will by crowding
this matter againft them, oblige their Particles
to recede laterally, and by driving it into the
Interftices berween the extremities of the Par-
ticles fet their extremities at a greater diftance
from oneanother. '

I {hall now fce how far, and fairly we may
be able with thefe propofitions to folve the
Phaenomenon of Accretion, and give a parti-
cular, and fummary account of the manner,
how it is performed. The nutritious Particles
therefore being feparated from the Mafs of
Blood by their proper Glandules, and carryed
into the Interltices of the fibrous Threads,
and of the Strings of the Bones, come under
the difpofal of the Spirits, and the power and
influence of their motion. And were there
not fuch an a&ive Principle to give a motion
to the Particles of the nutritious Juice, and
to difpofe of them, to preferve the Interfti-
ces, into which they flow, free from thofe
obftruétions, whicha matter of fuch a gelati-
nous, and vifcous nature as renders it unca-
pable of diffufing it felf freely, and being
otherwife equally’ diftributed to all the
parts of a Fibril, or bony String, would be

apt to create, how foon would they clog, and
obftruét
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(obftruct the Interftices, and intcrccpt the

nourifhment, which is neceffary for theincreafe
of that part, which lics beyond the obftru&ion,
and ought to have a fupply of the fuccns nu-
tritiws from that Glandule, whofe fecrered
Juice did firlt produce the obftru@ion: So
then the Spirits in their paffage mecting with
the nutritious Particles lying in the way of their
motion, Will naturally endeavour to remove
them by a preffure arifing from that, which is
natural to all Bodies, thatare put into motion,

a-difpofition, and a conatus to perfift in it.
There feem to be two ways, which the
Spirits have, as they have a twofold motion,
to clear their Road, and to prevent the inter-
ruption of their flux,and the alteration of thejr
tendency, onc is by communicating a dire&
motion to the Particles, which lie in their way,
and fucha degree of it as fhall make them move
with an equal velocity, which muft be done
by that, ‘which in themfelves has a direé ten-
dency, or elfe by driving them laterally, by
working , and winding them to one fide of
that line, in which they move, which is done
by their Rotation. Bur whilft the Fibrils,
and bony Strings are capable of receding, and
giving way to the preflure of the nutritious
Juice,the Spirits muft neceffarily a& uponit by
their Rotation, as it is gelatinous, and of an
adhering quality, fo that they muft carry it
to
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to the fides of the Interftices, in which they
move, and drive it upon the minute Fibres,
between which thofe Interftices are formed.
But fuppofing the Spirits could at this time
act upon it by their direct as well as their
rotatory motion, this would not neceffarily
divert, ot keep off the nutritious Juice from
the Fibres, which lie on one fide the line of
their dire® motion. For although a Body
moving ina ftreight line will make fuchan im-
preffion upon another, that lies in the way
of its tendency, as (hall transfer a dire& mo-
tion to it 3 yet the incidence of one may be
fuch, and it may in fuch a manner impinge
againft the other, as to communicate a lateral
motion to it by that, which in it felf is direct.
But then there muft be room to lodge this
nutricious matter in, that the Rotation of the
Spirits may be able'to carry, and fix it on
one fide of the line of their direft motion.
For if it could not do this, but the nourifhing
Juice lay always under the power and pref-
fure of their dire motion, it muft neceffarily
be difturbed, and driven along in the Inter-
ftices, in which they move, fo that it could
never have leave to fix upon their fides, and
wnite. - As for the fpace therefore, or vacui-
ty, which is requifite o this end, though there
isno place actually void before the fuccus nu-
tritius is driven upon the fibrous Threads,
and
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124 Of Accretion,

and bony Strings, becaufe the Spirits fill the
fmall Channels, in which they are moving,
yetit is obtained both in the Bones, and Fj-
bres, as in all other parts by that force, with
which the nutritious Particles are driven upon
them. For whilt the Animal is young the
Bones are foft, the fibrous parts are very ten-
der, and the Particles of which they confift
not fo entirely, and firmly united, as they af-
terwards appear to be. So that the nutriti.
ous matter crowded againft them by the Ro-
tation of the Spirits does extrude them la-
terally, and taking poffeffion of that room,
Which the preffure of it makes, ‘does adhere
to the fides of them, and fo makes an addi.
tion to their craffitude. And as it thrufts
them out laterally, fo that part of the nutri.
tious matter, which is carried by the fame Ro-
tation of the Spirits to the Interftices, which
are between the extremities of the Particles,
of which the parts coafift, being driven in
like a wedge, it caufes them infenfibly to re-
cede, and fets the extremity of one Particle
at a preater diftance from another, (yer by
fuch infenfible degrees, and in fuch a manner
that the continuity of the parr is ftill pre-
ferved ) fo that the line, which they lic in, will
be extended, and every Serics of them e-
longated, where the nutritious macter fixing,
being united, and becoming a fubftance of the

fame
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fame nature as the pare is of, which it gives
an increafe to, adds to the length of it. Thus
the Spiritsfo long as the Particles of the Bones,
and other parts arc capable of receding, and
will make room to entertain the nutritive parts
out of the way of their direct motion,will drive
them upon the fides of the bony, and fibrous
Strings, and by that preffure oblige them to
recede, where the fuccus nutritius not only
has time, and liberty to adhere to them, but
by the Spirits Rotation as they continually pafs
by is kept clofe and contiguous to the parts,
until it is more firmly united, and as the
nourifhing Particles, that are once lodged
there, are crowded nearer to one another by
thofe, which areafterwards fupplyed, and as
it were knocked clofer together by the rota-
tory motion of the Spirits, the matter con-
tratts a folidity, and at laft affumes the na-
ture of the part, which it nourifhes.

Thus are performed the feparation, the
difpenfation, and difpofal, and laftly the uni-
tion of the nutritive parts to thofe of the Bo-
dy, which they augment. So that I have
finithed that part of this Difcourfe, which
concerns Accretion fo long as it proceeds, I
fhall only cbferve how reafonable it is to
think that the gelatinous nature, the vifcofity
of the fuccws nutritiws, and its coming in the
way of the Spirits motion do retund the vio-
lence,
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126 Of Accretion.

lence, and quicknefs of ir, and confequently
temper that heat, which the Spirits continu-
ally maintain, and thar the Heical heats,
which attend Confumptions, and often follow
upon great cvacuarions, are from the want
of this gelatinous Matter to lie in their way,
tocheck, and balance that violence, and ve-
locity, with which they move,

But I' pafs on to the fecond thing to be con-
fidered, which is the reafon of the limits of

an Animal’s growth, and what itis that puts |

a ftop to it, when the Animal is increafed to
the convenicnt and ordinary magnitude of the
Species.  This is either from a defe@ of the
Juccus nutritius , and becaufe the nature of
the Ferments, which ferve for Concoétion,
and Chylification, and the Crafis of the Blood
at that time, when Accretion ceafes, undergo
fuch an alteration, that the one does not pro-
duce, nor the other contain fuch nutritive
parts asare fit to be feparated by the nutri-
tious Glandules: or elfe thefe Particles are
ftill fupplied; buc when they are feparated,
and carried into the Incerftices of the fibrous,
and bony Strings, or any other part, they
have not leave to fix, and are not united to
the part, which they are fic to give an increafe
to. That the firft is not the Reafon is evi.
dent.  For although the Blood, and Ferments
like other fermenting Liquors may undergo

fome
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fome alteration from rime, though the Blood

may be thought to amit much of its firft fweeg- -

nefs, and balfamick nature, and to grow
fharper, or more acrious with age, and tho
we {ce it is fo altered after fome certain time
as to contain, and fupply aLiquor, which was
not before to be feparated, or obferved as that,
which in Men ferves for propagation, and we
might reafonably fuppofe that an alteration in
the Blood on the other hand renders it unca-
pable of affording fuch a fuccus, as it had
_ yiclded before, that as Nature produces one,
when it is neceflary, fo fhe putsan end to the
other, whenitisnor. 1 fay nntwithﬁanding
all this we cannot fuppofe fuch an alreration
and {uch a defect to be the thing, which puts
a ftop toan Animal’s growth, I niean natural-
ly, and where the Animal is in a healthful
State. For it plainly appears that there is a
Juccus nutritius, which is fic to be apponed,
and to give an increafe to the parts after the
Animal ceafes to grow, in that there is are-
paration, and that not only of the flefhy parts,
but even of the Bones, when they have loft
fome part of their fubftance, as Diemerdrock

tells us of an adult perfon, who had a part

of the Zibia fawed off; that afterwards the
Leg was extended to its former length, and
after it was Set, was kept quiet, and ftreighe
in a- wooden Cradle, and by a Calius, which

we
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we cannot fuppofe to be any other than the
Succus nutritius of the Bones, fhooting from
the ends of both thofe pieces, where the
Fracture was made, the lofs of that parr,
which had been taken off was repaired, and
the broken picces again united, and the fame
“is more commonly fcen in the Skull, when it
has been trepan’d.

The reafon therefore of this limitation I
take to be becaufe the nutritious Parricles,
when they are feparated by the Glandules,
and carried into the Interftices of the fibrous
Threads, of the bony Strings, and che other
parts, are not fuffered to lodge, and unite to
the parts, which they were wont to nourilh,
and the reafonof their difturbance is, becaufe
the Fibres are fo tenfe, their proper parts fo
contiguous, and the extremities of the bony
Particles fo firmly united, that they will no
longer recede, and make room to entertain
them, where they may be out of the way of
the Spirits dire€t motion. For although the nu-
tritive parts, when they aredriven by the Ro-
tation of the Spirits againft che Fibres, and the
Strings of the Bones, can oblige them, fo
long as they are more lax, and tender, and
their Parricles more weakly and not univer-
fally united, togive way, and fo thruft them-
felvesinto, and fix ina place, where they are
out of the way of the Spirits dire motion,

and
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and although fo long as the Spirits have a
power either to force them laterally, or to
| remove the extremity of one from another,
' and to make an Interftice between them, they
will by their circular motion carry the nuotri-
tious Particles to one fide, and fix them upon
' the filaments § yet when the Strings, or fibrils
" are fo ftreight, and cheir Particles fo entirely
| united, that they can no longer give way to
' the preflure made by the Spirits Rotation, or
the nutritious Particles acted by them, fo that
“there is now no pofiibility of obtaining any
place, by which convenience the Spirits may
make ufe, and have the benefit of their rota-
tory motion to carry the nutritious Parti-
cles to one fide of that Line, in which
| they move, the fuccus mutritius though it
continues to be afterwards fupplyed, can-
not have the liberty to lodge, and unite asit
" did before. For ftill the Spirits naturally en-
deavour to remove them, that they may nei-
ther ftop their motion, nor alter their tenden-
cy, and now they begin to act upon, and to
agitate them with their dire€t motion, which
inftead of driving them to, and fixing them
‘upon the Fibres, and Strings of the folid parts,
will carry them alongin the fmall paflages or
Interftices, in which they move to the extre-
_ miries of thofe Interftices, to the habit of the
| Body, and to feveral Glands, by fome of which
I they
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they are excerned, and continuallyfpent. And
though the incidence of one Body movingin a
ftreight line upon another may be fuch, as
will communicate a lateral motion to it; yet
Where there is no fpace for the Body agitated
to move laterally, or obliquely into, it will
neceflarily lic under the preflure of that Body,
which moves it, which preflure will drive ic
along in that paffage, wherein they arc both
moving. So the Spirits, though they have a
rotatory motion; yet as they fill the {mall
Cavities in the fibrous parts, and the Chan-
niels, through which they move in the Bones,
cfpecially when the Blood is in the beft con-
dition,and moft capable of fupplying a Nourith-
ment, they can no longer faften any of the
nutritious Juice upon the fides of the Inter-
ftices, in which they flow, or fuffer it to lodge
quictly, and fix there, then the parts will
recede , and allow fo much fpace as will
receive the nutritious matter to one fide of the
line of their diret motion. As fuppofing a
Ball exaltly fitted to the Cavity of a Tube to
be moving from one end towards the other,
and that it likewife turns round its own Axis,
fuppofing any matter, that is vifcous, lics in
the way of its direét motion, fo that the one
impinges againft the other, ‘and the vifcous
‘Body adheres to that, which is in ‘motion,
it is true the circular motion of the Ball will
carry
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carry it to the fide of the Tube, but it can-
not fix it there, fo as to leave it behind, and
_ pmcced without it, becaufe no manner of in-
¥ cidence, no Roration can carry the matter be.
“| yond the extenfion, and from under the power
WlE of the direét preflure of the Ball, fo that it
h) mufk neceffarily, when it has by its Rotation
kil earried it to the fide, drive it on by its dire
bt - motion to that extremity of the Tube, to-
Wt wards which it tends.

il The account, which I have now given of
it Sthe limitation of Accretion may not only fa-
5§ tisfie us how there comes to be fuch a diver-
wi-h ficy in the fize of Animals of a different kind,
it-§ and the time, which they are allowed to grow
iy in, but when dayly obfervation tells us, that
we-§ all the Individuals of the fame Species are not
el ftrictly limited to the fame degree of magni-
il} tude, fome carry out their dimenfions farther
Wil§ than others.and fome ceafe to grow fooner,than
e} fome, this Hypothefis will ferve to explicate
23} the caufe of the difference, and the reafon of
x0f itis becaufe the Fibres are fooner tenfe, and
wr | their proper Particles more contiguous to
i 4 one another, and infeparable to that power,
3inf which chey have to refift; becaufe the Parti
jed cles, which conftitute the bony Strings, are
wis§ fooner entirely united at their extremities in
on, 8 fome, than in others, after which be it earlicr,
wil§ ‘or later, the Spirits come to aét upon the nu-
K 2 tritious
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tritious Particles by their direct motion, upon
which the growth of the Animal neceffarily

ceafes. Though for the different magnitude -

of fome Individuals it muft be granted: that a

more copious fupply of the nutritious matter, -

and a greater plenty, and more vigorous acti-
vity of the Spirits to difpofe of it, and ro
make a greater preffure upon the parts, whilft
they are capable of giving way both laterally,
and at their extremities, are fometimes the

caufe, why {ome arc larger thanothers. And

I do not queftion but the Bones may contri-
bute fomthing in their increafe to the elongati-
on of the fibrous Threads, as their growth
docs infenfibly firctch the Fibres, which are
annexed to them. _

As for the defelt of Accretion, which is the
Symptom of any Diftemper in Children, or
any perfons not adult, it feems commonly to
be from the want of a fwecus nutritius, and a
deficience in the quantity, and vigour of the
Spirits, befides that cheir Appetite is languid,
their Diet fparing, and the motion of their

Spirits too flow, and weak to attenuate the
nutritive parts, the Ferments, which ferve for®

Concottion,and Chylification, arc {o depraved,
that cither they do not extract, or they do not
form fuch Particles as are adapted to the figure
of the Pores of the nutritious Glandules, ac-
cording as the ufe, and defign of thefe Fer-
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. 0f Nutrition. 133
{ ments are cither to work upon the nutritious
| Particles fo as to give them a convenient figure,
or only to difpofe them being already conveni-
ently fisurated, for a feparation.
| And thus much fhall ferve for the bufinefs
Y of Accretion, that, which comes next to be
| confidered, is Nutrition, and this I take to be
 rather a fupply of the fluid parts, and the
| maintenance of a plenitudein all the Pipes,and
Vefiels of the Body, fuch a continual repara-
‘tion of Spirits, nutritious Particles, and of all
‘the humours, in the Veflels, Nerves, ,and
Fibres, as keeps their Inter(tices, and Cavities
replenifhed, and the parts themfelves ina due
 temperament, I fay it is racher this, thanthe
appofition of new Matter to the folid parts.
Tho I will not deny but fome Particles, which
 were joyned to, and become a portion of a
Fibre or any other folid part, may be fomectimes
' rubbed off, and feparated, from the tranflation
of which there will followa vacancy, orvoid
fpace for entertaining fome frefh nutritious
Matter, and wherever it happens, fo long as
there are Spirits, they will by their Roration
immediately determine fome new Particles to
‘thofe vacuities to fupply the place of thofe,
which are removed. When the fibrous parts
are eroded by Ulcers, and the Interflices, in
which the Spirits move, and to which the nu-
| tritious Particles are fupplied, are fer open fo
K 3 that
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134 Of Nutrition.

that the Spirits can by their rotatory motion
act upon them, and carry them to one fide of
their dire& motion, we find fuch 2 {upply of
Nourifhment, as repaits the lofs, and createsa
new Flefh.  Or when a Bone is broken, ijtbe-
ing impofiible fo exaétly tofer it, and to brin
the ewo pieces fo clofe together, that ther
fhall be no preternatural Interftices, where the
Fracture was made, there will be forme little
fpaces found, which will be lateral to thofa
Interftices, in which the Spirits move, and the
nutnitious Juice flows, and convenient for en.

r
2

tereaining that part of the fuccus nutriting, §

which the Arteries, that ferve for their Nourifh.
ment, and the nutritious Glandules fup-
ply, ‘and which the Rotation of the Spirits
Will detetmine to thofe vacuities, where be-
ing lodged out of the way of the Spirits di-
rect motion, and of that difturbance, whicl
their dirett preffure muft give ir, it quietly
fixes there, and is united to the part, and this

is that, which we call a2 Calus. 1 fay there

may be, and isall this, but we cannor reafona-

bly think that the fubftance of the folid parts

is always in fuch a flux, as ordinarily to fe- |
cede, and to give way for the fucceflion, and
appofition of new Nourifhment, no nor fo as

to be once univerfally renewed in the whole

Interval between the Womb, and the Grave, o
nor thit the imminution, which appears in |
bt ; the *
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Of Nutrition. 13§

the folid partsin an Atrophy, is from the lofs
of their proper fubftance ; but rather froma fub-
fidenceof the Veflels, the drinefsof the Fibres

"8 or the exinanition of their Interftices, and
"8 the emptinefs of other Cavous, and containing
"8 parts, all which for want of a plenitude to
@ keep them diftended, and their Cavities in-

| larged are contratted, fo that the fides of the
Vellels, and the Filaments, berween which
' the Interftices are formed, which before by a
fulnefs of volatile, and fluid Matter were pre-
ferved larger,and diftended, come nearer to one
another,or fall together,and the part,whereunto
thofe Veflels, and Intetftices belong, muft lofe
| o much of its breadth, and craffitude as pro-
ceeded from their fulnefs and diftenfion.

To make our felves fenfible how the flethy
parts are capable of fuch a {fubfidence, as will
- detra& fromtheir thicknefs, and latitude even
' to a Marafmus, we need only confider hiow
the whole Body is waft#lar. This the moft
ingenious Dr. 7yfon has in fome Le&tures of
his publickly afferted, and befides the Au-
thority of {o curiousan Anatomift, thofe that
will be at the pains of making an enquiry may
make a great ftep towards thicir fatisfaction in
this matter by their own obfervation.For when
any of the Vifcera, even thole, which fecm
moft compaét, and free from Pores and Gavi-
ties, arc {tritly examined, that, which was

K 4 for-
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136 Of Nutrition, _
formerly taken to be only a Parenchyma, of
Mafs of congealed Matter, appears to be no-
thing but Veficls for the Motion, and Con.
veyance, and Veficles, or cavous Glandules
for the feparation, with Cavities in fome for
the reception of fome fluid Matter, which the
indefatigable, and fagacious Malpighi has cliil?;
covered,and {ufficiently convinced us of, And
wherever our Senfes leave us wholly to the
conduct of our Reafon, we may rationally .
think that the ftruure of the parrs is Vafcu-;tg
lar. For how certain is it that the Arterics
are continued where we cannat difcover thm’rg
Cavitics ? Who queftions but that the Nerves:
have their Canalicul; ¢ They that maintain the
motion of the Spirits, or a fuccus nervofus 3
through them do implicitly grant it. And if
they have their fmall Pipes, whilft they are
Nerves, thereis no reafon to think their Cani-.
culi terminate when their Fibres are expanded
in a Mulcle, fecing the Fibres themfelves are |
continued. The whole Body therefore being |
Vafcular we need not fuppofe any thing more
than a fubfidence of the Veffels to ex plain the
Immediate caufe of that imminution of the
fibrous parts, which is feen in an Atrophy. The
Veins, and Arteries not being diltended as they
ought to be, the nervous, and fibrous Channels
not being replenithed, the veficulous parts, fuch :g
as the Fat is contained in, being empty, and
cog- =




0f Nutrition. 3y
contra&ed, the confequence of all this muft ne-
ceffarily be a remarkable alteration in fome di-
menfions of the part, which they conftitute,
The nature of the humours, and Spirits,
it is plain enough, is fuch that they may be
eafily evaporated, or fome other way excerned
out of the Bedy. Whar quantities of them
are fometimes loft by Sweats, and other ways
of evacpation. And in Ulcers, where the
fibrille are eroded, and the Pipes, in which
the Spirits move, and to which the fuccws nu-
1ritius is fupplyed by the nutritious Glandules,
arc fet open, fo that both may extravafate,
what an expence of the nutritious parts, and
confequently what a notorious defect may we
obferve in Nutrition, when the Ulcers are
large; fo that we have often an Atrophy not
only of that particulart part, where the Ulcer
is, buteven of the whole Body. Befides, the
nature of the Fat, and oily parts, which make
a confiderable addition to the extenfion of the
parts, to which they are fupplied, not only
is fuch that they are capable of being pur
into a flux or made fluid, butthey arc actually
liquid, whilft the natural heat of the Body
remains, {o that they are eafily divided from
one another, and feparable from the parts,
which they lic contiguous to, and fo excerni-
ble out of the Body. And unlefs there be a
frgth {upply to repair the lofs, of that, which

15 .
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138 Of Nutrition.

is evacuated, and did before fill their fmall
bags, thefe Veficule will contra&t themfelves,
or fubfide, which is natural to parts of their
Texture, and Fabrick, when they are empty,
and their fubfidence will detraét fo much from
any dimenfion, as the Matter, which before
diftended them, added toit.

But the fubftance of the folid parts is fuch,
that it can neither be exhaled, nor melted down
by any heat of the Body, fo that if they doin-
deed fuffer an imminution in their proper fub-
{tance,it muft be by the way of an erofion, and
be the injurious effect of fuch a corrofive Mat-
ter, as will diffolve them, and eat off the Parti-
cles, the confequence of which would be Ul-
cers in all thofe parts, which are thus immi-
nifhed, and fuch a Corrofive could not fo af-
felt the Fibres without the conjunéion of an
intolerable pain, and the torments of the Stone,
and Gout would be modcrate and eafie to
them, which in a Confumption would be uni-
verfal, whereas in a 7a4bes we have no fuch
Symptom. To which may be added another
Argument, which feems to prove againft all
contradi€tion, that the imminution is not in
the folid parts, which is from what we cannot
but obferve in the Bones in the greateft Con-
fumptions, that whilft other parrs are finking,
and tabid, they are nor found to lofe any

thing of their magnitude. And why fo>
' Were
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Were there a corrofive humour, that eats
away the very fubftance of the Flefh, where
it is affeCted with an Atrophy, it would prey
as certainly, and more voracioufly upon the
Bones. For upon trial it appears that a Cor-
rofive, as Aqua fortis, will fooner perfectly
diffolve a piece ot a Bone, than the fame quan.
tity, or weight of the mufcular Fibres. The
reafon therefore is becaufe the Strings of the
Bones are more rigid, fothat though the Bones
may be equal {ufferers with the Fibres, that is
their Spirits, and nutritious Juice may be fub-
trated in a Confumption, as they are in other
parts ; yet flill chey keep the fame pofture,
that they were in before, and being uncapable
of a fubfidence, theyare notattended with the
fame {ymprom of an evident imminution.
The lofs therefore of what is expended be-
ingin the Spirituous, the Humorofe, and Fluid
parts, and Nutrition being only the reparation
of thofe parts, which Nature continually fuf-
fers the expence of, it follows that it is no fuch
thing ordinarily as the repairing of dilapida-
tions, or the filling up of breaches in the folid
or containing parts, but only a fupply of
fuch Matter as continues in a Flux, which
keepsthem full, and maintains the natural cir-
cumference of every part,
There 1s one thing, which I promifed todo
under this Head, and it is to anfwer that ob-
jetion
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140 Of Nutrition,
jection, which is levelled againft the Opinion
that the nutritious Particles are derived from
the Mafs of Blood, and is urged as an Argu-
ment to prove they are fupplied from the
Nerves, which is taken from the obfervation
of an Atrophy infome Palfies. The ftrength
of thisobjettion is wholly depending upon a
falfe Notion about Nutrition, to wit, thatthe
fubftance of the folid parts is in foms meafure
daily expended, and loft, and chat the fuccus
nutritius 1s apponed, and united to the parts
in the whole courfe of a Man’s life, as in the
time of Accretion, otherways it has not the
ftrength cither of an Objeltion one way, or
of an Argument the other. For if Nutrition
be only maintaining the fulnefs of the Veflels,
which contain the feveral humours, and oily
parts, and that of the Cavities of the Fibres,
and an Atrophy be only a {ubfidenceof all, or
fome of thefe, the fubfidence, if it were only
of the Nerves and mufcular Fibres fhews only
a defect of fomething to fill their Cavities, and
does not prove it to be the want partis
cularly of a nutritious Juice, when it may
be a deficiencc of Spirits only.” Bur we may
fafely grant the very Notion, upon which the
Objection is grounded, to be true, that nu-
trition is, what they would {uppofea reparati-
on of the folid parts, withour the leaft preju.
dice to that Opinion that the nutritive parts
are
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are fupplied from the Mafs of Blood, though
they do not anfwet the end, which they are
dc[i’éned for, in a Palfie. For although the
Mafs of Blood, in which we fuppofe the
nutritive parts refide, continues to Circulate
through any part, chat is Paralytick 5 yer the
want of Spirits will have this effect to hinder
the feparation of the nourifhment, when the
evil fpreads it felf fo far as to affet the Fibres
of the nutritious Glandules. For without the
Spirits the Fibres of thefe parts lofe their tone,
and can never be kept tenfe, nor the natural
figure of the glandular Pores be preferved,
which being altered by the relaxation of the
_ Fibres of the Glandules become uncapable of
{eparating thofe Particles, which are adapted
to the natural, but difagrecing from the pre-
fenc figure of their Pores. And by that ac-
count which T have given of Nutrition, it
will be no difficult thing to explain the reafon
of anevident abatementin the natural magni-
tude of any part, whenit is the confequence
of aPalfic. For the Fibres being obftructed,
and the influx of the Spirits, which oughtto
fill, and inflate them, and the fupply of their
fuccas uutritius, which as I have already
fhewn is naturally fupplied though not ap-
poned to the folid parts after Accretion ceafes,
being hindered, there will neceffarily follow
the lofs of fo much of the magnitude of any
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142 - Of Nutrition.

parts as proceeded from that meafure of Spirits,
and their proper nutritious Juice, which is
now denied to them. And befides the fub-
fidence in the nervous Pipes, there is alfo a
contraction, or falling of the Blood Veflels.
For the expanfion of the Particles of the
Blood, and the turgefcence of thofe Veffels in
every part depending much upon the motion,
and energy of the Spirits flowing into it, it
cannot be thought, though the Blood con-
tinues its influx into any paralytick part, thac
the fanguiferous Veflels will be fo much di-
lated, when the obftrution, and defe® of the
Spirits are fo grear that they ceafe to flow into,
and give an activity to the Blood that circulates
through them, as when it was rarified, and
expanded. And this difference we may find
elpecially in perfons, thatare lean, from Heat,
and Cold, that when the Hands are very
warm, the Veflels are more turgid, and the
parts are plumper, and more large, bur when
the cold weakens the activity of the volarile
Particles, and refilts the expanfion of thofe,
which are agitated by them, the parts feem as
if they had fome degree of a fudden Atrophy,
and the Skin becomes flaccid.

What I have faid of Accretion in general
might be {ufficient to explain the manner, how
the Bones do increafe, and how a Ca/lus is fup-
plicd to a broken Bone 3 bur becaufe I entered

; upon
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Of the Accretion of the Bones, 143

upon the confideration of Accretion upon the
account of thefe parts, Icannot but fay fome-
thing particularly of the manner of their en-
creafe. That they have many Artcries bes
ftowed even upon their meft folid part, and
defigned for their Nourifhment I have already
obferved, and given fome defcription of them.,
By thefe Veflels is conveyed into them the
Mafs of Blood, from which the Particles, that
nourifh them, are feparated by Glandules
feated in the fides of the arterial Channels,
which being carried into the Interftices of the
Strings of the Bones, in which their Spirits
move, will lie in the way of the Spirits mo-
tion, and thereupon are in the manner, which
I have already explained, by their. Rotation,
or circular motion carried to the fides of the
Strings, {o as to make a preffure upon their
Particles, by this preflure made upon the fides
of them, fo long as the extremities of the
bony Particlesare not united, they force them
to recede laterally, and infinuating themfelves
between their extremities inlarge the diftance
between them, and oblige them to give way,
and fo they obtain a fpace, which entercains
them out of the way of the Spirits dire& mo-
tion, and where they are contiguous to the

bony Particles, to which they adhere, and
unite,

Neither
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144 Of the Accretion of the Bones.

Neicher are we at a lofs for Spirits in the
Bones to ac their part in this bufinefs, fince
they receive a continual and plentiful {upply
of them from the Perioffeur, by the Fibres of
which they flow into the Interflices of their
Strings, and move in them as their Channels,
as they did in thofe of the Fibres in the Nerves,
and all the fibrous parts.

That we may the better underftand how
the Particles of the Bones are capable of re-
ceding both laterally, and ac their extremitics,
we muft confider that the Bones of a Fetus
arc foft, and their parts at one time cafily di-
vifible, fo that they will fenfibly yield ro the
preflure of the Finger, when an Intant is Born
they have very much of a cartilaginous Na-
rure, and it is a confiderable rime before they
arrive at the perfect folidity of a Bone, Now
a Cartilage, as I fhall farther fhew, when I
come to difcourfe of thofe parts, is nothing
but an impetfect Bone, or a Bone, in which
the extremities of the Particles are not united
to form continued Threads, but there are {mall
Interftices between them, though they are fo
difpofed as to preferve the continuity of the
whole Cartilage, and' although when it ad-
vances nearer to the true, and perfet Na-
ture of a Bone many of them are united ;5 yet
they are not all fo until the Bone obtains its
due folidity. So that whilt the Bones arc

" cartila-
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Of the Accretion of the Bones. 145

¢ | cartilaginous, or bordering upon the nature of

| a Cartilage, their Particles are capable of re-
ceding both to one fide, and ac their excremi-
ties, which being moved by the preflure of
| the nutritious Juice driven againft them by
| the Rortation of the Spirits, they make room
| for lodging of the Nourifhment outr of the
way of the Spirits direlt motion; Thofe Par-
ticles, which are driven againft, and apponed
| to the fides of the feveral parts of the bony
' Strings increafe the thicknefs, and enlarge the
circumference of a Bone, thofe which are
forced in between their extremities, widen the
Anterftices, and fticking there, elongate every
feries of the bony Particles, and confequently
‘the whole Bone.

 But when thefe Particles come to be united
‘at their extremities, that will be the boundary
 of their recedure, and limit the growth of a
‘Bone. Though I fuppofe likewife a lateral uni-
tion, yet the firlt only will neceffarily pre-
vent the farther increafe of their crafficude as
well as of their length, where the Strings are
_continued in the manner of a Ring, asthey are
in all the Bones. For unlefs the Spirits have

.| a power of breaking this continuity they can

‘neither protrude, nor elongate thefe Strings
_either on one fide, or the other, after their
Particles are firmly united. And as they can-
not protrude the parts of a String, fo neither

L can
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146 Flow the Accret. of the Bﬂnﬂ's.- is limited:;

can they fix any part of the nutritious Juice
upon them, becaufe fo long asit is in theIn-j§ I*.
terftices it muft be difturbed and propelled byl :{“[
their direct motion, which may probably@§®
drive it on till it comes into fome way, which| i |
leads it to an evacuation. I.do think cooff™™
that the Perioffeum, which I have already dif- P‘r‘,:{"
courfed of, does, as I then fuppofed; help rof Fr'JH
prefcribe limits to the increafe of thefe folid ”“
Earts, when its growth, and extenfion ceafe§*!*

ut fuppofe that none of the bony Stringsf®™
were fo united as to become annular, I mean E'““'if
to be continued in the manner, though not inf“" "
the figure of a Ring, nor any oppofition madef '
to their recedure by the Perieffeum; yer thef™
Bones, and the parts, which they confift ofyf "
being of a fixed, and quict nature contrary tolf “!l*
that of the Spirits, and all active Parcicles,] %A«
fo long indeed as the preflure of the fuccus mue] %9
¢ritius from the Rotatory motion of the Spirits] "1
15 fo {trong and violent as to exceed, and over-f “
power the quierude, and fixity in thofe parts, bt
it will oblige them to recede, but when they}* bon
come to an eguilibrivm, that the degree off ‘s
quicfcence in thefe folid parts anfwers exactlyf bt
the power of the Spirits motion, much more} 'u
if it exceedsit, the fixed Particles of the Bonesg) @
will begin to ftand their ground, ‘and nonej A
can without abfurdity fuppefe they fhould be iblery
moved, and protruded by that force, whichy ich
they are able to refift. What

Srings,
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What I have faid of Nutrition in general, I
may confidently affirm of that of the Bones,
that it is not ordinarily a reparation of their
fubftance or folid part, or the fucceffion of
new Particles toany that are deftroyed, and
expended after they are aflimilated. For the
Particles of thefe folid parts are fo fixed, and
firmly united after the time of their Accretion,
that their Nature will not give us leaveto think
they are capable of fuch a flux as is neceffary
to fuch a change, and fucceflion of Matter.
So that their Nutrition is no more than a con-
{tant {upply of Blood to their fanguiferous

4 Veflels, of Spirits to the Interftices of their

6 pand
en thef

Strings, and of their nutritious Juice, which
when a Bone is broken, or deprived of partof
any of its Lamine, though it be after the time
of Accretion, is upon thefe occafions employed,
and apponed in the fame manner as it was,
when it gave an increafe tothefe parts; it is
carried by the Rotatigpyof the Spirits to thofe
Interftices, and defective parts, where aCallus
or bony fubftance is neceflfary to knit the
pieces, which are fratured, or to fupply what
is loft by Trepaning, or Exfoliation.

From that Hypothefis, by which I haveen?
deavoured to explainthe manner of the Bones
Accretion, we may, as I humbly conceive, be
able rationally to account for the Symptoms,
which we oblerve in thefe parts in the Rickets,

L2 and




148 Of the Incurvation of the Bones
and for the Gummata, which often appear in the |
French Difeafe.

The Symptoms, which attend fome of the
Bones in the Rickets, are an Incurvation,
a knottinefs , and protuberance at their §
ends. The ingenious Dr. Mayo has endea- |

voured to give us the reafons of che obliqui- o1

ty offome of the Bones in this Diftemper, by

fuppofing a difproportionate growth in the | !
Bones, and the Mufcles, which are affixed to #: )

them, that the nervous, and mufcular parts
for want of a fufficient quantity of a fuccus
wervofus, which he conceives to be neceffary
to their Accretion, have not that addition
made to their dimenfions in this cafe, which
they ought to have, whereby they fall thort
of that length, which fhould give thema pro-
portion to the reft of the parts, and which a
natural Accretion would have procured ; but
all this while he would have the Bones to be
nourifhed, and to inc%zaﬂ: no lefs in Rickety,
than in Healthful and thriving Children. But
as it does not appear that there is any fuch
reafon for this affeCtion of the Bones; fo if
we fhould fuppofe the inequality, which is in
the diftribution of the nourifhment in this
cafe, to be between the Bones, and the Muf: -
cles, and not between feveral parts of the fame
Bone; yet it would do us but little fervice in
explaining the reafon of the Bones obliquity,

ncither
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‘neither would their Incurvation follow upon

' what he fuppofes. The ingenious, Author’s

Ul Notion is this, that the Mufcles, asI have
‘8 faid, from a defet of a nervous Juice neceflary
e | to their Nutrition are not nourifhed, and ex-
@ tended as they ought to be, but the Bones,
i} from whence they have their origination, and
\ij§ which their Tendons are inferted into, in-
 large their dimenfions : Now the origina-
tion, and termination of the Mufcles hinder-
ing thofe bony parts, which lie within thefe

' bounds, from extending their length in aright
Line, that growth, and addition, which make
them exceed the length of their Mufcles, will
alter their figure and incline them to that
of a Bow, as it is certain if any Line be
clongated, whillt the extremities are fixed
within the fame bounds, it will neceffarily of a
ftreight Line become oblique. This indeed
might folve the Phenomenon, if the originati-

on of a Mufcle were from, and the infertion

of it into the fame Bone. But this is evident,
that as the Mufcles are defigned for Motion,

fo berween their beginning and the infertion of
their Tendon Narture has to make the part
moveable formed an Articulation, fo that the
brevity, and ftreightnefs of the Mufcles would
bend the Joynt, and not produce an obliquity

in the twe Bones, which are articulated, or in

. any onc of them. So long as there isan Ar-
| L 3 ticulation,
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t culation, between thofe two extreme parts, |
which he. would fuppofe to be fixed by the
beginning, and Tendon of a Mufcle, and thag
part, Where the infertion is, being not only
capable, but apt to be attraded rowards the ¢
other, where the origination is; upon the pre:
ternatural {hortnefs of the Mufcles, juft as i
i5 in-mufcular Motion, where thete is 2 cor-
traction of the mufcular Fibres, and their
length is not equal to the diftance, which is
between their beginning, and infertion, when
the Bone, which they move is extended, there
will follow an alteration in their pofture, bue
no one of them will be obliged to alter its
figure.” Are not the Mufcles, when they move
any part, fo fhortned as to puta firefs upon
the Bones, and to bring that part of a Bone,
which they are inferted into, towards their
origination; and what do we find is the effe&
of this abbreviarion, have we an obliquity fol-
lowing in the Bones themfelves? No fuch
thing, but only a flexure at the Joynt. The
example he gives us of a young and thrifty
Tree, that has whilt it is growing the ends of
a Chord fixed to it, the one in the {uperior
part, and cthe other below, fo that the String
is extended to its full length, but the Tree at
fielt notacallinclined, is not Parallel. ‘There
1s no doubt of this, and it is demonftrable,
that the Tree, which reccives its: Nourifhs
| ; ment,
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ment, and is extended in its length, when it

' tidf cannot carry cither of thofe extreme parts, to

which the Chord, that is not equally clonga.

| ted, is fixed, beyond thofclimits, which were
| fet before it had this increafe, thatis, itisun-
| capable of an clongation 10 2 diret Line,
& what ever is added to the length of it muft be
 out of a ftreight Line, and give the Tree the

obliquity, and figure of a Bow. Butwe muft
confider, that this isone Stick, one continued
Body, which has no Articulation, which if
we fuppofed it to have, the flexure would be
only at that Joynt,and foall the other parts be-
tween the Ligatures would preferve their recti-
tude, and ficlt figure.

Dr. Gliffor’s Hypothefis, methinks, feems
tobe more rational, that the inequality and
difproportion of Nourifhment lies between
feveral parts of the Bong, which is thus at-
fefted, that the nutritious Particles are plenti-
fully fupplied on one fide, whilt on the op-
pofite fide the Bone wants 1ts duc Nourifhment,
the necetlary confequence of which will bean

JIncurvation, and the Bone will be reduced to

the figure of a Bow, whofe Convex will be
on that part which is duly nourithed, and
the Corncave on that fide, where the nurriti-
ous Juice i3 not proporzionably apponed.
This he proves will be the efle&t of an une-
qual Nourifhment in the Bone it fclf; by an

L 4 inftance
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inftance he gives, ‘ Letthere bea Pillar, fays he, '.

‘ raifed with three Stones, lying one upon ano-
“ ther, letus fuppofe it to be fuch as is perpen-
“dicularly ftreight on every fide, and of the
“fame height, if therefore 'we putin a wedge
‘on the right fide berween the uppermoft and
“ the middle Stones, the higheft Stone will be
* inclined towards the left hand; and thePillag
* will be raifed higher on that fide where the
* Wedge is'driven in, than it is on the oppofite’
“part, likewife if we drive ina Wedge between
* the middle Stoncand that, which is the Bafis
“on the fame fide, the Pillac will yet be more
“inclined, and ftand bending towards the lefe
“hand, and the more Stones it confifts of, ifa’
‘ Wedge be put in between every two of them |
“on the fame fide, fo much the greater wil| the |
‘obliquity bein the whole, fo that the Stones”
*will no longer make an ere& Pillar, bur re-t
¢ prefent part of an Arch, as ke has expreft it®
by aFigure. It is true every Stone that jst
thus raifed will wich that, which it immedi-+
ately refts upon, make an Angle on that part
towards which it inclines, whereas there are
1o fuch Angles in thefe incurvated Bones. Bug.
the reafon of the difference will appear, if we
confider what he farcher fays, that the Nutri-
tion, which on one fide is moft confiderable, is i
there in a manner cqually performed in all the R
dengthof i, and from this cqual Nutrition, the
- " Il‘lCllI'f
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Incurvation of the Bone will make exaétly a
part of a Circle without any Angles.

We will fee how this notion may be farther
explained by that account, which I have given
of the manner of the Bones Accretion. Much
of the diffcrence betweena Bone, and a Carti-
lage I then obferved to confift inthis, that in
one, to wit, the Bone, the Particles are at
their extremities, which lie oppofite to one

another in every feries, united in the whole -

length of i, fo as to form continued Strings,
whereas in the other the Particles are fo far
from this, that there are minute Interftices be-
tween their exeremities.  Whilft therefore the
Bones border upon the Nature and Conftitu-
tion of a Cartilage, as they do in young
Children, the extremities of their Particles
are capable of being removed, and fet at a
greater diftance from one another, and will
. admit between them the nutritious Particles
like fo many Wedges driven in between the
the Stones of a Pillar, and where the fupply
of the nutritious Juice 1s moft plentiful, and
the quantity of the Spirits, which forces the
nourifhing Particles into them, is greateft, and
their preflure ftrongeft, there the Particles of
the Bone will be obliged to recede fartheft,
the confequence of which will be a more con-
fiderable clongation of every feries on that
fide, when on the other, if there be any fde-

ect
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154 Of the Incurvation of the Bones

fe&t of the nutritious Juice, and the activity
of the Spirits be more Janguid, the extremi-
ties of the bony Particles will not recede o
the fame degree, nor the Accretion of that
part proceed with an equal pace, and thus
one fide comes to be fhorter than the other,
and that part, which is moft extended in
its length, will incline the Bone rowards the
contrary fide, and reduce it to the figure of

- a Bow.

But although this account-does fairly ex-
plain the reafon cf the Incurvation of the
Bones in the Rickets, yet I do nort think that
the difproportionate quantity of the Nourifh-
ment, which is fupplied, amd the unequal in-
fluence of the Spirits arc the true caufes,
why one part of a Bone is nourifhed more
than-another, but I take it to be rather from
fome difterence in the naturcof feveral parts
of a Bone, in one it puts off the form and
temper of a Cartilage more, and foener, than
it does in another, and if the Particles happen
to be united,”and to form continued Strings,
that they are not fo capable of receding, and
ready to make room for the entertaining of the
nutritious Particles out of the way of the
Spirits direét morion, fooner on one fide than
on the other, that is, the partis there more
hafty in its tendency rowards the perfe na-
ture and folidity of a Bone, (o that the Spiritsi,
anc
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in the Rickets. 15§
and nutritious Juice, though their quantity,
and’ preflure be equal on every fide, cannoc
oblige the Particles equally to recede, then
will the Accretion of the Bone ceafc on one
fide, or proceed flowly if fome of the Parri-
cles remain difunited at their extremitics, whilft
it is carried on more effeCtually, and evidently
on the other, which may be more fully ex-
plained and underftood by what I have faid
of the reafon, why Accretion ceafes in grown
Animals. Tmuft confefs I never had an op-
portunity to examine the Bones of any rickety
Children, however I am ftrongly perfuaded
if an enquiry be made into them, which are
incurvated, the Concave part will be found
to be more folid, and like the perfet Bone of
an adulc perfon, and the nature of the Con-
vex, more agreeable to theage of the Child
to whom it did belong. And this we may
conclude from the nature of thofe Oils, which
we make ufe ot externally to the parraffeted
in this diftemper, which are emollient, and
relaxing, fuchas are apt to loofen the extremi-
ties of the Parrticles, to diffolve that union,
that continuity of them, which makes the
Strings more firm and rigid, at leaft to weaken
it fo, that the power ukg the Spirits, and the
preflure of the nutritious Juicc ated by them,
may be able to diffolve it, and make the Par.
ticles capable of receding at their extremities,

which
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156,  Of theKnotted Joynts.

which is neceffary in the elongation of a Bone.
And fo the reafon is obvious why thefe exter-
nal remedies are to be applied to the Concave
part of the Bone, when it is incurvated,
which is where the extremities of the Parti-
cles arc united, and not difpofed to recede,
and to receive any part of the nutritious
Juice out of the way of the Spirits direct
motion, Which every good Woman, that pre-
tends to cure the Rickets, obferves to do.
From this fuppofition that the Interftices

, between the extremities of the bony parti-

cles, and the liberty, they have to recede
upon the preflure of the fuccus mutritims arc
that, which makes the Bones capable of an
increafe, we may account for the preternatural
increafe, and knortinefs of the ends of fome
Bones. For in Children at firft che extremi-
tics of the articulated Bones are but tender
Cartilages, and fome of them, as thofe of the
Wrift, wholly Carrilaginous, - and not only
fo, butr that medullary Oil, and mucilage,
which are fupplied to, which lubricate and
moiften thofe parts, that are found to be
thus nodous, keep their Particles lax, and
prevent their natural tendency to a union, as
we fee this mixture even in grown perfons has
fo far the fame cffcét upon thefe parrs, that
they never obrain fo great a folidity, ag isin
thofe parts of the articulated Bones, which
are
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| 0f Venereal Nodes in the Bones. 157

are never moiftened with the mucilage. In
young Children therefore, where thefe pares
of the Bones ate naturally foft, and the extre-
mities of the Particles are kept more lax,
and longer difunited by a moift, ,and mucila-
ginous: Matter, than the other parts of them,
there is fometimes, as in thefe rickety cafes,
a preternatural laxnefs, and a greater indifpo-
fition in the Particles to’ unite, and confe-
quently a weaker oppofition to the preflure
of the nutritious Juice, whereupon they are
protruded in an extraordinary manner, and
give way for the enterrainment of a greater
quantity of the fuccus uutritiws, than what
is neceffary for their regular, and natural in-
creafe.

For the Gummata or Nodes, which appear
upon the Bones in the Lues Penerea, finceby
a long continuance, and their induration they
take upon them the nature of a bony fub-
{tance, it isnot to be doubted, but that they
are produced from the fuccus nutritius of the
Bones, as their material caufe, which is ex-
travafated, and caft out upon their fuperficies,
where it adheres, and produces a preternatural
excrefcence. The nutritious Juice, afteritis
feparated from the Mafs of Blood, comes to
flow in the Interftices of the bony Strings. So
long as.thefe Channels are entire, and have

no breach in all their -courfe, the nutritious
| Particles
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Particles are as it were kept within their
Banks, butwhen the continuity of the Strings
is broken by the leaft preternatural foramen,
then the nutritious Juice finds a paffage to
flow out atr, and when any parts of it come
to be oppofite to it, the Rotation of the Spi-
rits will carry them into it, and by the fuccef-
fion, and preflure of one Particle upon another
they aredriven out of the Bone,where lying out
from the Line of the Spirits diret motion, their
vifcous nature difpofes them to adhere, and
they generate a fubftance like that of the
part, which they are fic to nourith. So we
find when the Fibres lofe their continuity, and
the {mall Channels, inwhich the Spirits move,
and where their nutritious Juice flows, have
any preternatural avenues, whether it be by
the Kuifc, as in Iffues, that are cut, or by
the Corrofion of fome fharp, and ulcerous
Matter, that the nutritious parts contained
in them are thrown into thofe foramina, and
Cavitics, to repair the lofs of what is de-
ftroyed, and to reftore the natural continuity
of the Strings, which arecorroded, and even
where the cafe is {o ill, that there is no dilpo-
ficion o heal, yet often we are fenfible of
the extravafation of the [fuccus nutriting from
the fungous Flefh, that arifes. Now the ve-
ncnafe Parricles, which affe¢t the Blood in
the Freuch Difcafe, ase both fubtle, and acri-
ous,
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ous, which, when they are fcattered through
the whole fanguincous Mafs, will be apt to
attend any humour, that is feparated from
it, being by reafon of their fubtility capable
of entring the Glandules of any part. For
alcthough the Pores of diverfe Glandules are
differencly figurated, yet this will not necef-
fitate thefe Particles to be feparated by thofe
of one fort, becaufe they are fo minute, and
fubtile as to penetrate thofe Pores, whichare
of a different figure. And thus fubtle we
find the malignant Particles in the Lues Ve-
nerea to be, when they are difcharged by fe-
veral Glands, fometimes they infinuate them-
felves into the Salivatory, the Urinary, the
Pulmonary, the nutritious Glandules of the
Fibrous parts, and raife feveral Symptoms,
where they are feparated and depofited. And
as the nervous Threads arc fometimes cor-
roded, and the nutritious Juice extravafated
out of their Interftices produces Caruncles
in the fibrous parts, fo the fame morbifick
Particles, when they penetrate the Pores of
the nutricious Glandules in the Bones, are
mingled, and confounded with the Nourifh-
ment in the Interftices, where by the means
of their fubtility being arrived, by their acri-
mony they corrode fome of the Strings, fo
as to eat {mall paflages in the fides of their
Interftices, which when they reach the fu-

perficies,
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perficies, are a way for the efflux of the
nourifhing parts, which by the power of
the Spirits rotatory motion are carried into
them, and by the preflure of fuch as fuc-
eced them are driven to the fuperficies, where
they concrete, and produce an excrefcence,
which reprefents the nature of the part, which
they are proper for the Nourifhment of.
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DISCOURSE

OF THE

‘MARROW.

4 H E Cavities, which Nature has
~ formed within the Bones, are nei=
| ther empty, and ufelefs vacancies;

nor filled with Lumber, and con:
| temptible matter, but convenient Repofitories
for a curious, and refined fubftance neceffary for
 the fervice of thofe parts, that contain it, which
\iscalled che Marrow. The nature of the Mater,
‘which is here feparated, and depofited, and im-
imediately ferviceable to the Bones; is wholly
‘oleaginous. However the whole Mafs, or Body
‘of the Medulla confifts of feveral parts, to wit,
of Blood Veflcls both Veins and Arteries, of
|Glandules, and containing parts, and theoily

lMatl:cr, which is contained in them. d
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Of the Marrow.

It has Blood-Veflels, propertoitfelf. The!
Artery is fometimes fingle, fometimes there
are two, or three, and infome Bones as parti-
cularly in fome of the Ribs, they exceed that
number, having every one of them a diftinck!
Foramen formed in the fide of the Bone for,
their, paffage into the Cavities. It paffes
through thefe Foramina without  any divi=
fion, or ramification, for I could never ob-

ferve that any of them feat forth any Twigs
into the fubftance of the Bone for its Nourifh-
ment, but were defigned folely for the Mar-
row. . After it comes.into the large Cavity, or
into the leffer Caverns, when the Bones are
fpongious, it is commonly divided into two,
on¢ afcending towards one extremity, and
the other defcending towards the other, both
of whichintheir whole tendency are fo rami-|,
fied as to give a Twig to every Veficle, that
performs the office of a Glandule.  Though I
have with, a Glals, difcerned feveral minute’
Blood-Veficls belonging to a fingle Bag 35 yet
Fcangotfay I have been able to obferve, that
every: Veficle-has a Blood-Vefiel, neither do I
thiok it has. Kot there being a communication
berween, the Véfigles by Pores, as I {hallafcer-
wards fhew, there may be.a fupply of the
mcdullary 'Oil; to fill' thofe, which have not
Blocd: Veflels -of  theic own.in. order to fup-

ply fuch oily parts, and do not feparate them
themf{elves.
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As for the Veins, they run from the termi-
§ nation of the Arteries, fome all along within
the Marrow to' the Foramen, through which
the Artery enters, and fall into one large Chan-
nel, which pafles through the fame Foramen,
4 others tend to the fuperficies of the Marrow,
4§ whercof fome, which are minute, I have ob-
ferved to pafs immediately through the Mem-
.} brane, and to penctrate into the fide of the
| Bone, which we muft fuppofe to difcharge
themfelves either into fome Vein of the Perio-
fleum, 1if they proceed fo far, or inrto fome of
them, which are in the fubftance of the Bone,
and belong to the nutritious' Arteries ; others
run upon the fuperficies of the Marrow, be-
tween that, and the Membrane, which fallat
laft into that larger Vefiel, which pafies out
by the Feramen of the Artery, Where there
are two, or more confpicuous paflapes it'is
probable that fometimes the Vein may pafs
fingly through one, and the Artery through
the other, though I have not yet obferved
it to be fo.

The Secretory Organs are fmail veficulous
Glandules, which I take ro be likewife con-
taining parts, and continually kept full by the
Qil, which they themfelves feparate, which
before I give an account of, I fhall rake notice
of a common containing: part invefting the
whole Meduila. The oily therefore, the ve-

M 2 ficulous,
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ficulous, and vafcular parts of the Marrow are
all contained in one common, moft thin, and
tender Membrane, tranfparent as Glafs, which
invefts that part, which lies in the bony Cells,
as wellas that, which fills the larger Cavities.
The origine of this Membrane is certainly
from the Blood-Vefiels. For here we have
nothing elfe, no other Membrane, no Nerves,
no tendinous, or mufcular Fibres, from whence
we can fuppofe it to be derived. Neither do
I think it is from all the Blood.Veffels, but
only from the Arteries, nor from all the Coats
of an Artery, but from the exterior only, that
it is an expanfion, and an elongation of the
Fibres of this Coat. It is fo thin, that it
does not feem to be made of the Fibres of
more, neither have I been able to obferve
that it is divifible like the feveral Coats of
an Artery, or that it has the leaft refem-
blance to any other, than that I mentioned,
but it is plainly a Reticulum, or fine Net like
the Texture of that. It feems in many
places to be red, as if it had a great num-
ber of Blood-Veflels, but this is not occa-
fioned by Vefiels, or Blood of its own, but |
fome of the medullary Veins running upon
the fuperficics of the Marrow, which lies un-
der it, by reafon of its tranfparency make it
feem to rerain that colour, which it only tranf-
mits. I do confefs I have not becn always

ﬂblﬂ;
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able, when I have endeavoured it, tofeparate
the Membrane from the Veflels, which com-
municated that colour to it. For efpecially
where the Marrow is foft, they will rife with
the Membrane, when ic is feparated from the
{ Medulla, and it is no wonder when it is propa-
gated from fome of the Blood-Veficls, fo that
there is a connexion, and the implication of
thefe with others, will make them rife toge-
ther 5 and it is fo tender; that it is almoft im-
poffible to divide them afterwards. But I
have fo often feparated them in that part of
the Marrow, which hasbeen more indurated,
and afterwards viewed the Veflels upon the
fuperficics of the Marrow, as to be certain
that they are not a part of the Membrane,
but only fubjacent, and fo give it their own
colour, as any Opace Body will do to
that, which is diaphanous, when it lics be-
hind it.

This Membrane adheres to the Bone, not
only by thofe fmall Veins, which are con-
tinued from one into the other, but likewile
by infinuating it felf into the tran{verfe Pores
of the firft internal Lamell, and that as I fup-
pofe, for the better paffage of the medullary
Oil through oneinto the other, This is cer-
tain, thacithas Pores, by which the Oil flows
through it into the Bone it felf, which it is
reafonable ro think are formed in thofe pares
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166 Of the Marrow,

of the Membrane, which lie into the ‘Pores of'

the firft Plate, by which one does more con-
veniently, and certainly receive it from the
other.  Neither can it fcem ftrange: that the
Oil fhould have its egrefs, afterit is feparated
by the Glands, through’Pores formed in this
Membrane, when' we confider thar it'isnoran
unparallelled cafe, but che Swear aftér it is
feparated’ by the cutaneous’ Glands “pafles
through the Cuticula by fuch Pores. By the
cievation, or protrufion of this'Membrane in
feveral places to infinuate ic felf fome little
way into'‘the tranfverfe Pores on' the infide
of the Bone are formed little round protube-
rances, which render the furface of the Marrow
uncqual. |

The meduilary Oil, which is contained in
this Membrane, does’nor lie all confufed, and
indiftinguithed in chat fpace, which the com-
mon Membrane circumf{cribes, but there are
Divifions, and Subdivifions, in the Membrane
are immediately contained membranaccous
Bags, and in thefe Bags are Peficale or little
Bladaers : both which T have obferved where
the Marrow has been foft, and the Oil con-
tinued liquid after it was cold. ~ And when
I came to enquire into that pare of the Medulla,
Which was indurated, I found by examining
of it when it was made hot, and liquid, that
the firucture of the containing parcs was ex-
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altly the fame, only I could not diftinguifh
the tender Bags fo well.

The Bags, or Lobules made up of feveral
Veficule are not all of the fame Figure, nor
of the fame capacity, even in a large Mafs of
. Marrow, and for thofe which fill the {mall
Cavities, it is plain they are varioully fi-
gurated, and different in their extenfion, as
the Cavities themfelves are fo, and in fome
of the fimple Caverns, whichare very {mall,
that which fills them hardly deferves the name
of a Bag, for in fome there cannot be more
than two or three Pefcale, and in {fome I can.
not tell how to think there is morethana fingle
Veficle.

The Weficule are fmall glandular Bladders
defigned for the feparation of the medullary
Qil from the Mafs of Blood, and for the re-
ception of it. Thefe are as far as I can ob-
ferve all of the fame figure, being round, nei-
ther do they differ in their capacity. In that
part of the ‘Marrow where the Oil is fluid,
and clear they are to look to, very much like
the veficulous fubftance of the Lungs, when
they are blown up, but that the Peficule are
not fo large. - In afmall picce of the Medulla,
where the Oil is indurated, they reprefent,
when they are viewed with a magnifying
Glafs, a clufter of fmall Pearl fticking onc to
another. Ina humane Bone, whichThad pre-
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168 Of the Marrow.
ferved till the Qil was wholly evaporated, 1
found thefe Veficule remaining dry but entire,
and their fubftance reprefenting in a manner
aSponge. The medullary Oil being contained
in feveral fmall Veficles, from hence it comes
to pafs thatif any one of the Bags be opened,
it does not prefently empty it felf, the me-
dullary Oil does not all guth out together,
but Stills forth in fuch {mall quantities, thar it
is fome time before it flows all out, nay if the
Bag be gently preft, fo as not to break the
Veficule, it empties it felf but gradually, and .
that becaufe after the Membrane of the larger
Dag is broken, the medullary Oil is ftill con-
taincd within the Veficule, out of which, whilft
they are entire, bucfucha quantity of it flows
forth ara time, as their Pores will permit to
pafs through them,

- They feem to have Pores or immediate
paflages out of one into another, (and fo do
the Bags) by which the Oil has a free courfe
to the Joynts, and fubftance of the Bone, for
whofe benefit it was defigned, even from the
middle part of that Mafs, which fills thelarge
Cavities, and lies at fome diftance’ from the
fide of the Bone as well as from the leffer
Cells; and therefore 1n melting of a large
picce of the hardeft Marrow over the Fire,
the Oil will by degrees all drop away, and
leave the Bags, and Veficule empty, which
LOTE | - " fhews
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fhews fome paffages from the internal part to
the fuperficies. And if we confider the di-
ftance of the Bags, and Peficule in the Centre
of the Marrow in thelarge Bones, as fuppofe
in that of the Thigh, {from the fubftance of

the Bone, and the Articulations, which it is
to be fupplied to, we muft conclude that

- that there is fome contrivance for the convey-

ance of it to thofe parts, otherwife all the
medullary Oil, befides that, which is con-
tained in thofe #eficule, which lie next the
common Membrane , would be of no ufe to
thofe parts, for whofe benefit it is intended.
It being certain therefore that there is a mo-
tion, and paflage of the Oil in the Medu/la
from one part to another, this muft be either
by proper Duéts defigned for this end, or elfe
by Pores formed in the Veficles, by which the
Qil flows immediately out of one into ano-
ther, and fo fucceffively, till it arrives either at
the Joynt, or the fubftance of theBone. By
the ftricteft enquiries I have made I could
never difcover any thing like Dutts, neither
have [ indeed been able to obferve the Pores,
by which I make the medullary Oil to have
its paffage. So that thus far one may feem as
probable as the other. Buc I fay no. For
if there were any Dudts leading from the fe-
veral Glandules, we fhould have them, as in
other Glands, meet in larger Channels, which
would
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would bevifible, but the Poresare every where
very fmall, and there is no reafon they fhould
be larger in one place than in another, f{o'as to
offer themfelvesto our fight. Befides, let us
confider, thatthe Oil is not carried from the
Veficles, or Glandules ro one large Receptacle,
which would require the convenience of Ducts
to convey it thither, buc flows out of the fu-
perficies of the. Marrow in as many places as
there-are tran{verfe Pores in the internal Lg-
mells - So that we muft fuppofe thefe Dudts
notonly to be almoftinnumerable in their firft -
rife from the Glandules, buteven in their ter-
mination, which it is hard to conceive, asitis
unneceflary, and is not agrecable to the wife
methods of Providence, when there may be
a more eafie, and fimple way for the convey:
ance of the medullary Oil, as the Veficles in
every Bag, and cthe Bagsin the common Mem-
branc do lie contigtious to one another, which
affords the convenience of forming {uch imme-
diate: paffages out of one into another, as I
have {uppofed.

The Bags, -and glandular Veficles are with:
out doubt propagated from the Blood-Vel-
fels, fince as I faid of the common Mcm-
brane , therc are no other parts within the
Cavitics, from whence they canbe derived,
and they feem to be not only particularly
from the Arteries, but from: their exterior

Coat.
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Coat. ‘Their membranous fubftance is in the
fame manner like the common Membrane,
tranfparent, and their texture feems to be
every way the fame. So that I conceive that
the exterior Coat of the Artery expanded,
and conveniently meodified makes the Vefi-
cles,-and being afterwards farcher expanded,
it produces the Bags, and from the expanfion
of it beyond all thefe arifes the Membrane,
which includes the whole.

Befides the ‘preflure of the medullary Oil,
which ‘is 'continually fupplied, upon that,
Which ‘'was before feparated, and depofited in
the Veficles, to drive it on towards the fub-
ftance of the Bones, and towards the Joynts
in fome of them, we have fome reafon to
think, that when the Peficule, and the larger

Bags are filled to a convenient diftention, thﬂy
contraét themfzlves, asthe Fibres of the Blad-
der, and fuch membranous Cavities evidently
do upon the fame occafion, whereby being
like a' Sponge compreft, the Oil is fqueez-::d
and forced outof one Veficle, and out of one
Bag' into another fucceflively, whereby that
part, which is contained in the Veficles, that
lie next the Membrane, is driven through ir,
and into the traniverfe Pores of the ﬁt’ﬂ:lﬂ[ﬁf
nal Plate, and that, which was more remore,
is carried on towards it, and fupplies the

place of what is removed. And how it is
difpenfed
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difpenfed after it comes into the fubftance
of the Bone I have already fhewn, when I
gave an account of two forts of Pores formed
in, and between the Plates.

But I have one thing here to give an ac-
cout of, and that is the paffage of the medul-
lary Qil to the Joynts. The manner, in
which it paffes, whilft it is within the Bags,
and Veficles I have explained, but what con-
trivance tliere is for its exit out of the Bone,
and its flowing into the Interftices of the
Joynts I am now to confider, as it is evident,
that it has a paffage into them. For if any
Joynt be preferved entire till all the mucilage
1s wafted, there is to be found even in the
Fingers, where I have not been yet able to
dilcover any large paffages, for a long time
after an Oil tranfuded and fticking to the ends
of the Bones, which is fupplied from their
Cavitics after a Man is dead, where even
Death it felf leaves a ftock to maintain the
current of it into the Joynts, whereas the fe-
paration, and fupply of the Mucilage ceafes
as foon as the Circulation of the Blood is
{topped, and that, which is left in the Joynt
is quickly evaporated, or fome other way
difappears. For this end therc are Pores or
paflages formed both at the extremity of the
Bone, and in the Sinufes of it, which are on
one fide.  Thofe, which are at the very end,

which
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which feems cartilaginous, are very fmall,
but numerous, which in moft Bonesit is very
difficult to difcovers but I have a Bone of a
Horfe, where they are very plain.  And here
I take the paflage of the medullary Oil to be
in the fame manner as Where the Plates lie
contiguous in the fides of the Bone, by
tranfverfe, and longitudinal Pores. Some of
the paffages in fome Sinufes are very confpi-
cuous, particularly in the Cavity on the hin-
der part of the Os Femorss, at the Ham there
is one, which I opened, and traced for fome
way up into the cavernous part of the Bone,
and in the large Cavity on the hinder part of
the Zrochlea o% the Shoulder-bone there are in
moft Skeletons feveral, fometimes fix or feven,
one whereofis larger than all the reft, and I did
particularly examine one, that was confidera-
ble, firft with a Briftle, whereby I found there
was a clear paflfage down a great way into
the Bone, which when I opened, appeared to
be a bony Duét, that ranfor fome way into
the cavernous part; which befides what it had
at its termination, had on every fide feveral
Pores, by which it opened into fo many of
the Caverns. And in the fame Cavity inthe
Os Humeri of a Horfe I have found ecight or
nine of thefe paffages pretty large, with fe-
veral others, which were vifible to the naked
Eye. Now by thefe Pores the medul]gy;
i
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Oul feparated in the Cavities flows into the
Duct, and by that into the Interftice of the
Joynt. The paflage of this Dullt, where it
opens into the Joynt, is in fome Animals
very large, in a Calf where it was fingle, I
obferved it to be larger than cthat, rhmugh
which the medullary Vellels paffed into the
Cavity. And in fatted Beafts, {o without
doubr in fome Men, who are very Corpu-
lent, there lies often over iv fomething like a
Fac Gland fixed as 1t were by a Root into
this paflage, which at firft I was apt to think
was indeed [uch a Gland, till T came to make
a ftricter enquiry, and found from whence
that Facr was fupplied. For as the adipofe
Glands berween the Mufcles, fo the Veficles
of the Marrow may: often fupply a greater
quantity of Qil, than‘is.expended, and where
the Animal is fatted, and little exercifed in
motion, as thofe, which are defigned for
flaughter, are excufed from Labour, there is
more fupphied, and lefs' made ufe of than in
fome: others, fo that iv is not ftrange to
find fome of it fticking, upon the Bone, and
a fuperfluity of it even inthe Joynt.

I {hall not here ftay ro give any accountof
the nature of thar matcer; which 1s contained
in the Bags,: and Velicles; which T have de-
{cribed, w hen everyone knows it to be an'Oil :
norisit neceflary I'fhould fay any. thing con-
cerning

.
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cerning the manner how it is feparated, fince
what I have faid of glandular Secretion in
general, isfufficient to explain it,

There is one thing or two, whichI fhall take
notice of, before 1 proceed to fpeak of the
ufes of the medullary Oil; che firft is the dif-
ference there is between, the colour of that
part of the Marrow, which isin the large Ca-
vities, and that which is in the bony Cells efpe-
cially in fome Animals, the one being where
it is indurated of a whitifh colour mixed with
a red ; the other plainly red. . This diverficy
in their colour proceeds from a difference in
the number of their Blood-Veflels. For in
that part of the Marrow, which is lodged in
the large Cavities I do fuppofe, that every
Veficle has not an Artery to convey the Blood,
which fupplics the oily Particles, to ity nora
Vein to carry it back, but there arc fome,
which by Pores have that Oil, thac fills
them, fupplied from other Veficles, thatferve
for the feparation of it, but thofe Veficles,
which are in the fmaller Cells, have every
one of them their Blood-Veflels for this end,
which makes:them propertionably more nu-
merous, and that part confequently more red.
The fecond thing 1s the different confiftence
of feveral parts of the Marrow, when they
are cold. In the large Cavities of fome Bones,
we fhall have fome, which after it is cold is
indurated,
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indurated, and of the nature of a Sewet, fome
of it remaining liquid, even in the fame Ca-
vity. Now Oil in its proper and natural con-
fiftence is liquid as well when it is cold as hot:
So that that pare of the medullary Oil, which
remains fo, fhews it felf to be more pure,
and unmixed ; the other, which is congealed,
has the addition of fomething to it, which al-
ters its confiftence, and what parts thefe are
we can learn from nothing better than an ex-
periment, in which fuch a change is effeCted
in common Qil; and this I have borrowed
from the moft ingenious Dr. Grew, who in his
Difcourfe of the power of Mixture tells us
how the Fat of an Animal Body may be
imitated : Which, fays he, may be made thus,
Zake 0il Olive, and pour it upon high Spirit
of Nitre, thendigeft them for fome days. By
degrees the Oil becomes of the colour of Mar-
row, and at laft is congealed or hardned into a
white Fat, or Butter, which diffolveth only by
the Fire, as that of Awimals. In converting
Qil thus into Fat, it isto be noted thar it
hardens maoft upon the exhalation of fome of the
more Sulphureous parts of the Spirit of Nitre.
— Hence the true congealing Principle is a Spi-
rit of Nitre.

——— And The making of Fat is but the
durable congelation of Oil,

Hence .
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\ Hence alfo it appears that Animal Fat it felf
v W& But the curdling of the Oily parts of the

v U Bloods either by fome of its own Saline parts,

« Nor by the Nitrous parts of the Air mingled there-

th Ii?fffi'.

. | The reafon therefore of the difference in

i, |the confiftence of fome parts of the Mar.

. frow, and of the congelation of that, Which

w (s found indurated, when it is cold, is the

‘mixture, and combination of the Nitrous

4 [lpares of the Air with it, fixing the Par-

4 lticles of it; which do it fo effeCtually,

‘that if any of the indurated Marrow be

diftilled per fe, it will after it is brought
‘over, and cold, return to its former confi-

i.fﬁ‘:nce. Though afterward, by fetting of it

long in the Sun, I brought fome of it tothe

| nature of a true Oil, which remained liquid

“when it was cold.
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Shall in the next place give fome account fuo g

ol the ufes of the Marrow: the ufes of it §iul,
I fay, becaufe it ferves for more than one, Juiw
though that can be none of them, which Au- Jyutof
thors feem to afcribe to it, when they make il w
the medullary fubftance, which lies between Jond
the two Tables of the Skull to ferve for the §imuic
Nourifhment of it.  For befides that the Bones § 5
have evidently Blood-Veflels defigned for their § i
Accretion, which properly belong to their §
fubftance, and are no ways concerned with §:: »
the Marrow; to any one that confiders the na- §uns:
turcof the Medulla, that it is an Oil, it will R
plainly appear, how uncapable it is of being Jyu;
converted into {o folid a fubftance as that of a §u; .
Bone. Yetit they will fuppofe Nutritiontobe §
only a fupply of Volatile, and Fluid Matter §xi
to maintain the fulnefs, and to preferve the s
Tone, and temperament of the containing ﬁr'jhl-'.
parts, themedullary Oil may befaid to be con-
cerned in theie Nutrition, as it is continually §.
fupplied torepair the lofs of that Oil, whichis §.

expended.
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The ufe of it is in the firft place general,

- and common to all the Bones, and to the
i whole of cvery one of them, and fecondly
. more particular to fome parts of fome of

them. It oils the whole fubftance of every
Bone, and by its unctuofity preferves them in

. a due temperament.  Their parts are natural-

ly dry in themfelves, and when they obtain

| too great a degree of ficcity they are more

fragil, and apt to be brokenby any violence,
and notonly fo, but we find how {oon the thin
part of the Scapula, where there is no Medulla,
will without any violence crack, merely by its

. owndrynefs, when itis expofed to the Air. So

that it was neceffary for their fecurity againft
Fiflures, and Frattures, that they fhould be

tl defended by fuch a Matrer, as may help to
recund the violence of thofe accidents, which

ining
edan-

_are apt to injure them, and fo mollifie their

parts as to make them capable of yiclding a
little to thofe preflures, and that force, which
would otherwife be more eafily, more inevi-
tably, and more fenfibly injurious.

Befides this general ufe of the Marrow, the
fervice of it is more particular to the extremi-
ties of thole Bones, which are articulated.
Firft, for their lubrication, to fit them for the
great, and neceffary bufinefs of Motion, to

ulyf preferve them alwaysin a condition fit for it,

chid

i |

and to make them more ready to alter theie
Ntz Pofition,
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Pofition, when there is occafion. It is true the
cnds of thefe Bones, which are articulated are

very {mooth, but yet if they were dry, they "

would not with thar readinefsand facility obey
the commands of cthofe Mufcles, which move
them. Wherefore Nature has taken care to

lubricate them witha flippery Oil, to which, §..,

when it flows into the Joynr, isadded a muci- |,
laginous Liquor feparated by peculiar Glands
feated in the articulations, and from the mix-
turc of thefe two, an Oil, and a Mucilage, is
made a compofition fo fic for chis defign, that
nothing taken from the vaft ftock of Nature
feems comparable to it, asI{hall fhew, when
I come to {peak of the Glands, which fepa-
rate the Mucilage, ‘ .
Secondly, The medullary Qil in conjunion | :
with-a Mucilage preferves the ends of the
Bones, which are articulated, from an Inca-
lelcence,  from contracting an inordinate heat
by their Motions, which would otherwife be
the cffect of them, efpecially when they are
very quick, and violent, and long continued.
Icss impofiible that two Bodies fo folid as the
Bones in {fome parts are, and the extremities
of thofe, which arc articulated, would be
without the beneficof fuch a Matrer, as both
mollifies them, and intervenes fo as to keep
them from an immediate contat, fhould be
violently moved, and rubbed one againft ano-
ther
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1, ther without creating a great heat. This eve-
| ry Coach-man, every Car-man is fenfible of,
and therefore they have their Oil, and Muci-
| lage, a Compofition, in which they imitate
this of Nature, that is a mixrure of Greafe,
| and Tar, with which they befmear the infide
of the Naves of their Wheels, and the extremi-
 tics of the Axis, upon which they move,
- without the benefit of which the fwift Rora-
tion of one about the other produces a heat,
and that fometimes {o intenfe as to fet them on
fire. And if there had not been a provi-
fion in the Joynts againft fuch a preterna-
tural Incalefcence upon their violent Motion,
 this would have made a flothful World,
and have confined us to {low, and delibe-
rate movements, even when there were the
moft urgent, and hafty occafions to quicken
‘Y us.

Thirdly, It was farther neceflary that the
Bones thould be oiled, and moiftned with fome-
thing of this nature in their Joynts to prevent
their Attrition,or wearing by rubbing one upon
another. For withour it we cannot but be fen-

fible, and certain of this, that two Bodics of
‘the nature, which the Bones are of, being fre-
~quently, and asfome of them often are, vio-
lently moved onc upon another, muft inevi-
tably be mutually injurious, and fome of the
- parts muft be worn off on both fides.  So that
| Ny the
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the contrivance of Narture to adapt one Bone
to another in all the articulations, to fic them gl
for an eafic motion and that variation of their { ey
pofition,which is requifite in every Joynt, how § th
admirable foever it might feem at firft, would 4 M
not be long ufeful, buc the flirring part of §
Mankind would foon find themfelves fitter for §i,m
an Holfpital, cthan for Action, and the purfuit brics |
of Bufinefs. ,

Thus itappears how beneficial, and abfo-
lutely neceffary the medullary Qil is to the
Bones, but the ufe of it extends it felf be-
yond thele parts firft to the Ligaments, which
ticthem, that are articulated, together, thefe
it preferves from drynefs, and rigidity, it
keeps them pliable, and ready to coniorm-to
all the motions and poftures of that moveable
part, to which they appertain. Were they not ¥ o0
thus oiled, we may eafily be fenfible how difs o
ferent their temper would be from what it § L['u,-
now is, from the rigidity, which they con- f:f:lv‘
tralt, when they are laid in the Sun, and cfda':-*
dryed. And wby may we not alfo fuppofe, lier
that it is as uleful, and for the fame reafon ]n'_'nf'
neceffary to thefe parts,as Qil to Fiddle ftrings, i

fn

ol them
fiftance
e dilt
thefide
all che
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which the Muficians make ufe of to preferve i
them from thar apticude to break , which I’Jlbei:

otherways they will have, when they are b

much extended. So tofecure thefe Ligaments l"-'ltr:i

from a difruption, which as ftrong as they |
fcem |
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i .
ffeem to be, they would be in danger of upon
helld 8rear, and fudden ftrerch, or contortion,
“Wif they were dry, they areoiled and moiftned
. @with this mixture of the medullary Oil, and

. fithe Mucilage.

‘' And asit preferves the temperament of the
M Ligaments as well as that'of the Bones, fo it
ferves likewife for their lubrication, . Some
of them are faftned to the Bone at fome lictle
diftance from the extreme partof it, thatthey
are diftin&, and feparate from fome parr of
" the fide of it, which they lic upon, fo that in
“Hall the motions of the Joynt they not only
8 arc infle®ted or extended, bur they flide back-
' 'Wwards, and forwards upon the Bone. Now
B being contiguous to it, and {lipping upon ity
" there does appear a reafon for, and a neceflicy
¥ of fomething, which may lubricate them,
# which might make their motion upon that
part of the Bone, where they flide, more
ready, and facil. And from the {fuppofition
of a defe&t of that, which fhould make them
flippery,we may account for the cracking of the
Joynes, which is frequently to be obferved in
fome Scorbutical Perfons, where I do think
that the Ligaments more than the Bones are
to be accufed. For if they are not fufficiently
lubricated, they will not be fo ready to flip
that way, which the mortion of the Joynt
¥ commands them, and whem they do not
' N4 - {lide
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{lide proportionably, and by a continued mo-,

tion anfwer to that variation, which is made

in the pofition of the part, they muft needs,
if they make any ftop, when the Joynt per-
fifts in its morion, be extraordinarily extended,

which feems to be the occafion of that pain,

which is then often felt, and is one thing that
makes me think, that the Ligaments have
fome fenfe. Bur being uncapable of fuch an
extenfion, as will without their motion give
the part the liberty of being extended, or in-
fle&ted to that degree, to which the Mufcles

by their contraltion oblige them to move,

(which would be inconfiftent with the due
conjunttion of the Bones) when they can give:

way no farther by their extenfion, they are |
forced at laft to flip, and that with fuch a quick-+

nefs, as makes the ends of the Bones ftrike one’
againft che other with a fudden violence, which'
imprefles fuch a motion upon the Sonorifick
Particles of the Air, as affefts our fenfe of
hearing.  Although it is probable that there

may be another reafon for this cracking of

the Bones fometimes, and a different affeétion
of the Ligaments to occafion irt, that is too
great, and a preternatural laxaefs in them,
whereby being more capable of an extenfion,
they do not tie the Bones fo clofe, and ftrictly
together, as to keep down the procefs or end
of one firmly into the Sinus or Cavity of the

| other,

thi

for
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other, though the relaxation be not near fo
confiderable as to difpole the Bone to any
thing like a Luxation. Now f{uppofing one to
rife from the bottom of the Sinas in the other,
in the motion ot the Joynt the end of one
Bone may be pitched againft fome lateral part
of . the Cavity, and move upon that as its
Axis, and every little irregularity in the pofi-
tion of it, makes it uncapable of moving fo as
at the other extremity to defcribe fo much of a
Circle as the contraction of the Mulcles will
oblige it to do, without a reftitution to its na-
tural place, which not being done without
fome force , it falls down with a violence,
and velocity into the bottom of the Sinus of
the other Bone, where they ftrike one againft
the other in fuch a manner, as to make a
found.

The medullary Oil {eems to be ferviceable to
fome other parts, befides thofe, for whofe be-
nefic it is- cvidently employed, and where I
have fhewn the ufes of it, and I.cannot but
think,chat it is communicated from the Bones,
in which it is depofited, to thofe Cartilages,
which are joyned to them, and that for fome
neceffary end. Befides that the Bonesare there
fofrer, than where the Plates are contiguous
in their {ides, and there is nothing intervenes
to prevent the paffage of this Oil out of one
into the other, there are Pores both in that

| end
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186 Of the Ufe of the Marrow.

end of the onc and of the other, where they
are joyned together, which allow the paffage
of it, and feem defigned for this purpofe. And
I have, when they have been relaxed with the
heat ot the Fire, obferved on Qil, which had
infinuared it felf, and ftuck to the end both of
the Bone, and of the Cartilage. Thefc parts
it preferves from growing dry, and maintains
their fexibility, and how neceffary it is, that
they fhould be moiftned with fomething of
this nature, appears from the hardnels, and
rigidity, whichfollow upon their being dryed.
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Mucilaginous Glands.

count of a particular fort of Glands
feated in the Joynts, which, whillt I was
making fome obfervations nf the feveral
parts, which belong to and make an articulati-
on, I came to take notice of, which {eparate
a mucilaginous kind of Liquor, and are no
wherg dcﬁ:rlbcd nor have ever, that I know
of, been obferved by any ong, only fome time
after I had made my Obfervations of them,
I mer at Surgeons Hall with an indefarigable,
and curious Anatomift, one Mr.Cooper, an
ingenious Surgeon of this Town, who had
taken parricular notice of the larger fort of

thefe Glands.
After

I Procced in the next place to give an ac-
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188 Of the Mucﬂaginous Glands.

After I had conlidered the nature of that
Liquor, which prefents it felf to our Obferva-
tion in the Interftices of the Joynts, which I
always found to be mucilaginous, I began to
think with my felf, that as it was vaftly dife
ferent 1n its Nature from the Marrow or an
Oil per fe, though it might have the ac.
ceflion of anOil, 1t could not be all fupplyed
from the Cavities of the Bones, but muft
have fome diftinct and peculiar parts to fepa-
rate, and fupply it, which gave me the firft
occafion of enquiring, whether there were no
Sccretory Organs particularly defigned for the
feparation of it, and upon a {tri& examination
of the Interftice, and the Membrane, which
does immediately cover the Articulation, I
firlt found in the 8imufes of the Bones within
the Joynt fome foft parts, which to the touch
fcemed Veficular, and {pongious, and ob-
ferved, that the Membrane notonly was lax,
but alfo unequal with protuberances of a dif-
ferent Figure and Magnitude. As it was
loofc and cafily extended, where the Liga-
ments would not fuffer the ends of the Bones
to recede from each other, it was evident that
it was not infervient to their Conjunction, nor
was this ufe of it confiftent with an Articu-
lation. For did the Membrane, which lies
round the Joynt tie the Bones together, this

muft have fixed the part, which is to be
moved,
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moved, on every fide, and have made it un-
capable of a flexure, or any natural alteration
of its pofition. The incqualities I obferved
prefently gave me the fufpicion of Glands,
and when I came to make a farther enquiry,
I found that the Membrane was truly glan-
dulous, and that thofe foft Bodies, which were
in any of the Siwufes, were Glands, and be-
fides the reafon I had from the obfervation of

- them to think, that the Mucilage was fepa-

rated by them, I was fully convinced of the
truth of this, when I expreft fome of it out
of them.

Now becaufe they have not been taken no-
tice of, nor obrained any name, and I fhall
have frequent occafion to mention them, it
will be convenient to impofec upon them one,

‘which may be proper, and diftinguifhing, and

the parts, in which thefe are feated, and to
which they are ferviceable, fuggeft fuch a de-
nomination as Glandule Articulares, but be-
caufe [ have obferved the fame fort of Glands
in fome other parts, to wit between the Muf-
cles, and about the Tendons, and there are
Glands feated in the Throat, which feparate a
mucilage for the lubrication of our Food, and
to make the defcent of it into the Stomach
more quick, and facil, T fhall give them a
more comprehenfive name, fuch as Glardule
Mucilaginofe, or the mucilaginous Glands.
In
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1In Treating of which I fhall firft give fome de-
fcription of them, and an account of the
Stru@ure, and particular firuation of thofe,
which are moft confiderable. Secondly, I
fhall confider the nature, and defign of the
Liquor, which they feparate, and fhew how
fo great a quantity of it, as is neceflary for the
ufe of fo many parts, as it is employed in, is
continually generated. Thirdly, I fhall give
an account of fome Experiments I made with
it, and of a Diftemper or two, which owe
their Original very much to the Mucilaginous
Glands.

Thefe Glands are of two forts. Some are
fmall and numerous in every Joynt, which
are fet thick all over the Membrane, excepring
where there areany large Glands, and they are
all of an equal magnitude,fo as to render it eve-
ry where glandulous, which is not extraordi-
nary ina Membrane, when we have Tunicles,
which are evidently fo, and the fagacious Ma/-
pighi has difcovered to us, that the Turica
Vaginals of the Teftes, the Membrane or Cap-
fula of the Heart, the Peritongum, and Pleura
are all fo. But in fome parts of the Mem-
brane, and in the Sinufes of the Bones in the
Joynts thefe Glandules are fo Conglomerated
as to form remarkable Glands, and thefe I am
now todecfcribe. Infome of the large Joynts
thereis only one, asinthe Acetabulum of the

Thigh-
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Thigh-bone, which is a very confiderable
onc. In fome, as in the Knee there are four,
or fivre. They have fomething of a tranfpa-
rency , when they are not difcoloured with
Blood-Veflels, This they have from theie
Bafis for fome way up towards their other
extremity in Horfes, and fuch large Animals,
whgre they rife any confiderable height above
the fuperficies of the Membrane, but near

 tothe upper part, and fo to the very end they

receive a red colour from their numerous
Blood Veffels. Butin Men they are generally
every where of a red colour, which is more
intenfe about their termination. They are
foft, and pappy, but not tender and friable
like the glandulous fubftance of the Liver,
and {fome other Glands of the Body, fo that
they are not cafily broken by a compreffion,
againft which injury it was neceflary in their
Nature to fortifie, and fecure them, becaufe
they are feated amongft fuch parts as are ob-
durate, and prefs upon them in their motion,
though it be fo lightly as not plainly to com-
prefs them. Neither are the parts of chefe
Glands very eafily pulled afunder, and per-
haps the mucilaginous quality of the humour,
which they feparate, may both make their
parcs flexible, and give them a difpofition to
adhere to one another, a!l which oppoles ctheir
friability. = As for their Stucture I had a very

good
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good opportunity to enquir¢ into it in fome
of them, which I took outof the Joynts of a
Horfe, that were Hydropical, and filled with
a preternatural humour, which diftended
their Glandules, and made them appear very
fair wich the help of a Microfcope, one where-
of was as large as a Man’s Hand. They
are, as I have faid before, Conglomerate,
though they do not confift of feveral Lobules,
or Bags of lefler Glandules, as fome other
Glands do, but of feveral Membranes fuper-
ftrated one over another, fet thick wich {mall
round Bladders, which not only lic contigu-
ous, but tenacioufly adhere one to another,
as the feveral Membranes likewife do. And
by examining the Mucilaginous Gland in the
Acetabulum of the Cexendix of a Man, after
it was dried, I found, (though I did not
queftion it before) that the Structure of thefe
Glands is the fame in Men as in Beafts; for I
could difcern feveral diftin&t Membranes, and
divide them, which were fix or feven in number.
So that though the Glandules are here conform-
ed to thofe of the Marrow, the Lungs, and of
fome other Glands fo far, as to be of the nature
of Veficless yet the order, in which they are
difpofed, is very different. By the Pores of
thefe little Bladders the mucilaginous Liquor,
is percolated and diftinguithed from the reft
of the Mafs of Blood, which is conveyed to
them




e

fith

tre

OF the Mucilaginous Glands.: 19 3
them by the Arteries, and from them it flows
into the Interftices of the Joynts by the Excre-
tory paffages, .which all thefe Glands have.
Blood- Vefiels they have a fufficient number
of, which, as I obferved before, towards the
Apex, or termination of them are. more nu-
merous, and make them-look of a reddet
colour, than at theic Bafis.  Their Veins have
not a direét courfe, but proceed obliquely

\with windings, and it is a pleafanc {ight to fce

the Anaftomofes of feveral of thefe fmall Vefiels
and their various flexures as they run along
in the Gland. ~ There feems to be a particular
reafon for the obliquity of the Veins in thefe
Glands, from the nature of the Liquor, which
they fecern: For the Liquor, which thefe
Glands feparate , obtaining a mucilaginous
quality, theParticles of it donot feem to pafs
through the glandular Pores with any great
expedition, and thercfore thefe Veflels are
formed with fuch windings, that the return of
the Blood by them may be fomewhar rctarded,
and the Particles, which are to be foparated,
may have more time to penetrate the Pores of
the Glandules. The figure of the mucilaginous
Glands is various, and accommodated to the
Sinus, or Cavity, in which they are feated.
Some are not only long but broad at their
Bafis, and grow narrow towards the top foas

to terminate in an cdge; foms have a broad
Q Bafis,
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Bafis, and rife into a fort of a Cone; fome |
are like little Ridges, fome like a Fimbria,

fome are broad, and pretty flat.

As for their fituation, they are differently
feated in the feveral Joyntss in fome they ftand |

over againft the very Incerftice of the Bones,
and run in a little way between them, where
the ends of the Bones towards that fide are
not contiguous, but fo formed as in their

Conjunétion to make an Interftice, and |l

thefe are commenly in the manner of a
Fimbria; {ome are feated in fome Simus or
Cavity, others planted upon the Membrane,
which immediatcly covers the Articulation.
In gencral they are {o feated, that they cannot
be injured by a compreflion from the Bones,
and yet there is this contrivance, thatthe Bone
does either in the inflexion, or extenfion of the
Joynt lightly prefs upon them, fo as to pro-
fmote the Excretion of the Humour, which
they feparate, into the Joynts, when they
are moved and ftand moft inneed of it. And
by this means it feems to be molt plentifully
fupplied, when there is occafion for the great-
eft quantity of it, and to be proportionated to
the prefent exigence, according to the quief:
cence, or feveral degrees of Motion in the part,
when it is moved.  And itis nofmall {euricy
to thefe Glands againft the obftruttionsy which
the mucilaginous quality of the Liquér, that

they |

ey |
i, th
caprel

I8,
PJE»m
the f
mucl
rio,
andth

of th
Neck,

i ticulat

they &
Bintl
which
Thefe
thy ¢
formey
ad Iy
brangs
that ar
m:ﬁ;
i n
In the
fiderah
Actiah
10Us

e for
0 the



of the Joynts. 19§
they feparate, does naturally difpofc them
10, that they are folicitated, and the Liquor
expreft out of them by the motion of che
parts, where they are feated.

But I f{hall give a more particular account of
the fituation of the large, and confiderable
mucilaginous Glands in the feveral Articula-

tions. I begin with that of the Os Occipitis

and the Atlas, where there are fome of thefe

Glands planted round the Tooth-like procefs

of the Epiftropheus the fecond Vertebre of the

Neck, and ene on each fide. In both the Ag-

ticulations of the Ribs with the Pertebres

they are likewife to be found, but the lzuigcﬁ:
!

is in the lower Articulation, and on that fide,
which is next the Cavity of the Zhorax.
Thefe are but {mall Glands abfolutely, though
# they arc of the larger fort, thatis, they are
formed of feveral Glandules conglomerated,
and lying one upon another in feveral Mem-
branes, and fo to be diitinguifhed from thofe
that are but fingle Glandules, which only ftand
oneby another in the Membrane of the Joynts,
and make no confpicuous inequalities in it
In the Joynt of the Shoulder there is a con-
fiderable one joyning to the upper brim of the
Acetabulum of the Scapula juit by the tendi-
nous Origination of the Mufculus Biceps on
the forefide of it, which runs downwards up-

on the Membrane for fome way rowards the
| O 2 Arm-
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196  Of the Mucilaginous Glands

Arm-pit, And on the other fide of that Ori-
‘gination there is another at a little diftance

from it. In the Cubit there is one Gland

feated in the Cavity, which is on the hinder
parc.of the Trochlea of the Os Eumeri, and

another large and fair one, in one of thofe

Szunfes, which are on the forefide of the fame
Irochlea, which T have given a figure of
Fig. I. Tab. II. And upon the Radixs, and
Ulna there are fome of them, which lie like a.
Ridge. At the Articulation of the Bones of
the Cubit and the Wrift there are a row of
thefe Glands, or one of them lying like a
Ridge of little Hills from one fide to the
other on the back part, On the infide there
are fome, but not fo confiderable. At the

Bones of the Carpus there are fome, which’

arc like a Fimbria. The Acetabulum of the
Coxendix has oncof the largeft of this fort of
Glands in the whole Body. = Where, becaufe
the Cavity is deep, and the Supercilium, which
goes round the brims of it, runs fo far over the
head of the Thigh-bone, and lies fo clofe to
it, that the Mucilage could not have plenti-
fully infinuated it felf into the Cavity, nor
rcadily have been diffufed for the Lubrication
of the head of the Bone, which is received
into it, if the Gland had been feated, and the
Mucilage feparated out of that Cavity ; there-
fore the Gland, which fupplies it to this Joynt,
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is placed within it, and lies between the ex-
tremity of the head of the Os Femoris, and

W the Coxendix.  But as this was neceffary, foon
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the other hand there was a dificulty, and an
inconvenience, which without the Providence
of Nature, would have attended this fituati-
on of it: For if the Cavity had been every
where fitted to the head of the Thigh-bone,
which it receives, without a particular regard
to this Gland, and the Gland had been placed
withinit,as now icis, it would neceffarily efpe-
cially in a ftanding pofture have been comprelt
to the deftru&ion of the tone of its Glandules,
and {o have been rendered uncapable of per-
forming its Office 5 therefore there isa Sinus or
Cuavity at the bottom of the Acerabulum form-
ed on purpofe to receive, and fecure it beyond
the injurious preflure of the Thigh-bone. This
Cavity is in a human Skeleton almoft of an
Oval figure which I have found an Inch and
five cighths in lengeh, and in the wideft place
very near one Inch one eighth in breadth, and
abour three eighths of an Inch deep, occupy-
ing at oneend, and on both fides only the bot-
tom of the Acetabulum, but at the other end
it runs up by the Ligament, which isinfterted
into the tip of the head of the Os Femoris
to the brim of the Cavity. In the Kneethere
are of thefe Glands both before, and behind,
above the Retula thereis one, and at the bot-
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198 Of the Mucilaginous Glands, ¢e. o
tom of it another, whichisa very confiderable § Al
one, and on one fide another, thatislefs, all fyy o
which I have givena figure of Fig. I TabJL, i J
where A4, A, 4, 4, are the fore part of the ! ghich ¢
Knee taken oft with the Parella, and the in- §i Jo
fide turned up, and laid in view: 4, 4,4, are §;i!
the large mucilaginous Glands: 2, 2, 2, 4, the Tendo
Membrane which immediately covers the In- g
terftice of the Joynt, and ¢, isthe Pazelia. As ||
for the Glands of the Fingers and Toes they [f
are feated on the infide, or bending pare, |
where they arclike a Fimbria, and in every
Joyat there arc two of thefe glandulous Fime §il
¢rig,, one belongs to the remoreft or that frer
which is the moving Bone, when the pofture ;4
of that Joynt is altered, and is feated juft at | .y
the edge of its extremity 5 the other is planted hydr
upon the Bone, with which the other is arti-

moa
plandy

culated at a little diftance from the extreme | [bﬂi
part of it, up in a Sizus, formed as wellfor the | ¢
reception of that Gland, as to give the other | .
Bone, when it moves that way, the liberty o1

of fliding towards it, and of being infleted, | .,
at which time it makes fome little preffure up- | ;..
onit. And now let any one confider the fi- | o
tuation of all thefe Glands, and he will be f ;o
fenfible, how they arc feated, as I faid, fo as ™
to be lightly preft, cither when the Boneis | ¢
extended, or infleéted, to promote the Eva.
cuation of the Muci'age out of them into the
Interftice of the Joynt. And

t'&:‘s[
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And here 1 cannot but take notice, that I
8 have obferved the fame fort of Glandules in

the Membrana communis Mufculorum, as thofe, .
.. which occupy the Membrane, that lies over

“N the Joynts in all that part, which has none
of the large Glands; and amongft many of the
‘¥ Tendons , there are feveral of  the larger
¥ Glands, or the leffer Glandules conglome-
rated into the form of Glands. So that I
dare bepofitivein thisaflertion, that the com-
mon Membrane of the Mufcles is every where
glandulous. For in that Subje&, where T had
fome hydropical mucilaginous Glands, I found
feveral parts of the Membrane of the Mufcles
in the fame manner hydropical, where it not
only upon an ordinary view appeared like the
hydropical mucilaginous Glands, which I
took out of the Joynts of the fame Subjet;
but when I came more ftriétly to examine the
Structure of it with the help of Glaffes, which
the fulnefs, and diftention of the Glands gave
me a fair opportunity of doing, I found, that
as it had fmall Veficles or Glandules, fo were
they exaltly like thofe of the mucilaginous
Glands of the Joynts; there was only this
difference, that the Glands confifted of more
Membranes.

From the obfervation of thefe Glandules,and
that hydropical fulnefs, and {welling of -them,
which I met withal, I cannot but conclude,

O 4 that
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tbat when we have a Dropfie about the car- |
nous parts the common Membrane does fomes
times contribute to it, and that there is now |
and then a particular Dropfie between the |

Mufcles, where the water is fupplied by thefe
Glands only, part of which flows out of them

into the Interflices, and part is retained in |
the Veficles, which diftends them in an ex-
traordinary manner, and by making a great, |

and preternatural addition to the thicknefs of

the Membrane, produces a fenfible fwelling i

the pare,

The larger fort of thefe Glands about the
Tendinous parts are very eafie to be difcover-
ed, and remarkable in thofe Beafls, which are
of a,confiderable magnirude, cfpecially where

there are any long Tendons, which {lide back-"
wards, and forwards in a Siwus upon the

contraction and extenfion of their Mufcles,

|'
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Of the N ature and Ufe of the

Muciti A c E

HE ufe of the Glands, which I have

now defcribed, in general is the fame

as that of all Glands, thatis, they ferve for

the percolation, and feparation of fome Mat-

ter, and they do parricularly fupply a Liquor,

which is neceffary for facilitating the a&ions
of thofe parts, where they are feated.

The Liquor feparated by them is a Muci-
lage, which is almoft like the white of an
Egg, though it is not always {o clear, and
limpid 5 yet when it is pure, it has the re-
femblance of it; in fome Beafts I have ob-
ferved it to have a yellowifh colour, as if there
werc a portion of Bile init. It is evidently
faltih to the taft, and confifts of Aqueous,
Saline, and Gummous, or fuch Terreftrial
parts, as have ne rugofities or inequalities,
nor hamous extremities, fo that they are apt
to {lip one upon another, but withal they
have fo much of an immediate contiguity, as
makes them in fome degree adhere, which
gives them fomething of a Vilcofity, or mu-

cilaginous




of the fame confiftence.

203 Of the Nature of the Mucilage.
cilaginous' quality. The Salt, and Ter-
reftrial parts T have found to be about a
two and thirtieth part of the Compofition,
which is more than fuch a proportion as that
muft be of Gum Arabick, or Tragacanth,
which with fair water will make a Mucilage

The nature of the

Mucilage feems to be very much like that of
the ferous part of the Blood, which fhews
it felf diftin& from the fibrous parts or Coagu-
lum, after it has ftood fome time expofed to
the Air, and feveral mixtures will produce the
fame effe®, in both., And it is not firange,
that one has fo much of the nature of the other,
when the Mucilage is fupplied from the Blood,
and is without doubt a part of the Serum.
But yet that there isa difference appears in
that ‘the Serum is not fo mucilaginous, and
from fome experiments, for the Serum of the
Blood will be more remarkably coagulated
with Spiric, and Oil of Vitriol, with Spirit
of Salt, and Oil of Sulphur, and when they
are held over the Fire in a Spoon the effet is
very different, the Serum, as itis known, will
in a manner turn wholly
Size, which is friable, infomuch that of a
Dram I have had, after it had loft its fluidity,
two Scruplzs, and fixteen Grains, and after it
was throughly dried five Grains and a half,
which is very ncar the eleventh pare, whereas

to a thick Jelly or
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Of the Nature of the Mucilage. 203
the Mucilage with the heat of the Fire turns
for the greateft part into a Liquor more te.
nuious, than it is it felf naturally, and pro.
duces only a thin film upon the top with
fome lictle white Coagalum, and what remains
after the aqueous parts are all perfectly eva-
porated is nor a thirtieth part.

The ule of this Mucilage is principally to
lubricate the Joyns, to render and preferve
the ends of the articulated Bones fo flippery,
that the Animal may move, and manage thofe
parts, as there fhall be occafion with the great-
eft facility. ‘This feems to be the great, but
it is not the only thing, that lubricates the
articulated extremities of any Bones. For
befides the Liquor, which is fupplied by the
mucilaginous Glands, which I am now fpeak-
ing of, there is an oily fubftance tranfmitred
from the Cavities of thefe Bones into the fame
Receptacles or Interftices by paffages formed
for this-end, asT have (hewen in my Difcourfe
of the Marrow. Thefe two mecting in the
Joynt are mixed together, efpecially upon the
motion of the part. And certainly there is
no Liquor, nor any mixture can be thought
of more proper for this end, than this is,
where not only both the Ingredients are of a
lubricating nature 5 but there is this advantage
from the Compofition, that they do mutu-
ally improve one another: for the Mucilage

adds
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204  Of the Ufe of the Mucilage.

adds to the lubricity of the Oil, and the Oil
preferves the Mucilage from infpiffation, and
contrating the confiltence of a Jelly, And
here we cannot avoid the notice of the vifible
footfteps of aninfinite Reafon, which as they
are deeply impreft upon the Univerle, fo more
cfpecially upon the fenfible parts of it in thofe
rational contrivances, Which are found in Ani-
mals, and we can never {ufficiently admire
the Wifdom, and Providence of our great
Creator, who has given all the parts in thefe
animated Beings not only fuch a Structure,
as renders them fic for their neceflary Motions
and defigned Functions, but withal the bene-
fic and advantage of whatever may prefcrve
them, or facilitate their A&ions.

There are fome other ends, which this Mu-
cilage is infervient to, as the prefervation of
rhe extremitics of the articulated Bones from
Attrition, and an incalefcence, but becaufe
acither of them feems to be the firft intention
of Nature, in the Generation, and fupply of
this Liquor, and I have taken occafion to
fpeak of thefe ufes, and how it ferves to them
in Conjunction with the medullary Oil in the
preceding Difcourfc concerning the Medulla, 1
fhall take no farther notice of them, thanto
mention them.

As | have obferved the mucilaginous Glands
{cared berween the Mufcles,and about the Ten-
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dons, and a Liquor of that nature fupplied to
thofe parts by them, fo it is not to be doubted
but the defign, and principal ufe of it is che
fame ‘as in the Joynts, to wit, to lubricate
them. And when we confider how the cont
traction of the Mufcles not only obliges their
Tendons to approach towards their Origina-
tion, but draws up fome part of every Filre
towards their beginning, fo that they muft
neceffarily move or f{lide backwards or for-
wards upon the part, which lics contiguous
to them, (which is the Membrana communis
Mufculorum) as they are contracted, or re-
laxed, and extended, we fhall foon be fenfible
how neceffary itis that the Mufcles fhould be
lubricated. And for fome of the Tendons,
which {lip up and down in Sinufes, as thofe
of the Mufcul: perforantes, which are inferted
into the third or laft Joyntof the four Fingers,
and into the fame Joynt of fo many of the
Toes, fome of the flexors of the Leg, and
fome others, the Mucilage does appear as ufe-
ful, and neceflary to them, as in the Joynts,
fo thac I need not go about to prove it.
Allowing thcrefire this Liquor, when it is
fupplied to the Mufcles, and Tendons, to be
employed in their Lubrication, as itis at the
extremitics of the Bones, which are articu-
lated, it will be no unreafonable fuppofition
to think, that there is the fame kind of mix-
ture
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206 Of the Ufe of the Mucilage.

gure in thefe pares, that there is the addition
of an Oil to the Mucilage to preferve it from
infpiffation ; fince the nature of the Liquor is
the {ame in both, there is the fame realen in
one as in the other, and the matter of Fatt
does in a manner appear, when we find fuch
valt numbers of adipofe Glands, and fuch
quantities of Fat between the Mufcles in fome
Bodies, ‘and in fatted ‘Beafts therc are fome
of the adipofe Glands to be obferved about the
Tendons, which move in a Sinus. Though
fuch a colle&ion of Fat does not occur in all
Bodies, yet that there are the fame Glands in
thofc, that are Lean, does not admit of any
difpute, nor is it lefs certain, thatr they per-
form their Office and feparate a Fat fo long as
there are oily parts in the Blood, which in the
Circulation of it, will offer themfelves to
thofe Glands. And although the reafon of
leannefs in fome Men may be, becaufe the
quantity of Qil, which is feparated by thefe
Glands, is not fo great as in thofc, thart are
obefe, which feems to be the reafon in old
Men, infickly perfons, and inthofe, that fecd
high, and ufe but little exercife, yetare of a
thin habit of Body : yet that which makes the
variation between fat, and lean Bodics, is
often a difference in the expenfe of this Oil.
The defign of which being to affift in the
Lubrication of the Mufcles,and Tendons, it tol-
los,
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Of the Ufe'of the Mucilage. 207
lows , that it wuft be more profufcly ex-
pended, where théir motions are frequently
repeated, orlongcontinued. Therefore there
are many in the World, as thofe, whofe For.
tune condemns them to hard Labour, and
have little Reft but the Repofe of the Nighr,
that cannot thew fuch larded Mufcles as fome
others can (‘s I do not know that ever [ faw g
Country Labourer Fat) who notwithftanding
have better Appetites, injoy fuch a perfeét
ftate of Health, and carry ail the figns of the
good Crafis of their Blood, that we have no
reafon to queftion, but the Mafs of thejr
Blood fupplies that proportion of Fat, which
would make them as Corpulent as fome of
their Neighbours, but that the laborious man-
ner of their life makes them have fome other
occafion for it, and the motion of their Muf-
cles is a way, by which it is continually ex=
pended, fo that there is no overplus to be re.
ferved in the adipofe Cells. And how often
do we find an alteration in the plight of thefe
Men, when they can indulge their eafe, and
allow themftlves in a more idle way of living 2
How evident is this in Horfes, which, whilft
they reft, and are well fed, grow Fat, but
when they come to be rid, or to work hard
long together, fpend all that ftock, and' lofe
their Flefh, as it is termed, 1o as to be almoft
a {hame to a Marker2 That there is a greater

expenfe
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expenfe therefore of the Fat upon great mo-
tions, and exercife is plain, the queftion then
will lie here, how this Oil is employed.
Dr. Mayo fuppofes thefe fulphureous parts to
be feparated from the'Mafs of Blood by the
Pareuchyma of the Mufcles, and by 2 congrefs
with fome Nitro-aereous Particles or the Spi-
rits conveyed to them by the Neryes, mutu-
ally axagitating each other, and producing an
effervefcence to ferve for the contraction of
the mufcular Fibres, and in cafe the Mulcles
are not frequently exercifed, and contratted,
{fo as to employ :all thofe fulphurcous, or as
he makes them falino-fulphurcous parts, in
their motion, and fo to deftroy them, that then
they are conveyed by peculiar Dults from
the interior part of the Mufcle to convenicnt
Receptacles, in which we afterwards find them
colletted in the form of Fat. And to ftrengthen
the probability of this Hypothefis he urges
this as an Argument that thefe parts are (epa-
rated in the Parénchyma of the Mufcle, that
the Blood-Veffels, “which are ' diffeminated.
through the Body of a Mufcle are never pro=
pagated fo far, as the Far, fo that the parts,
which conftitute it, cannot be immediately
fupplyed from them to thofe parts, in which
we find it.  But this Argument may be cafily
invalidated. Foralthough it is true the Blood-
Vellels in the Fat are not fo numerous, asin

fome
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OF the Ufe of the Mucilage. 209
fome other parts, yet there are fome, which

are vifible, and Glandules, which ferve for
the feparation of thofe cily Particlcs.  Befides,

I have obferved fome adipofe Glandsabout the

Tendons at a great diftance from the flethy

Fibres. And we find in the Cavities of the

Bones a fubftance of the fame nature, wheré
it certainly is neither feparated by the Paren-
chyma of any Mufcles, niot concurring with

the Spirits in their contration, but fome part.

of itis afigned to the Joyats, where it meets

“with the Mucilage, wWhich neceffarily requires
fomething of this nature to preferve it from
infpiffation. Which if it be requifite for this

end in the Joynts, is no lefs inany other part,
where the Mucilage is employed. Buc if
thefe fulphureous parts 'are expended, and
deftroyed in the contraction of the mufcular
Fibres, then muft they be wanting to this Lt-

- quor, when it is moft plentifully fupplyed,

and there is the greateft occafion for them up-
on the external part of the Mufcle, So that
I racher think, that the firft intention of this
Fat is to make fuch a Compofition, as is fic
to lubricate the parts, and all the ufes of it

sare in Conjunction with the Mucilage.

" Befides the intention of Lubrication; the

Mucilage with the addition of an Oilis tarcther
“neceffary to the Mufcles, and Tendons,
preferve them from Ihrir;)king, from growing

dry
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210 Of the Wfe of the Mucilage.

dry, and rigid. Therefore in Rheumatifms, 1.
when the nature of it is altered, and it con- ...

tradts fuch a vifcofity, and thick confiftence,

as render it unfit to moiften thefe parts, we

have a {tifnefs, and Stupor, whichTI {hall take | ’

farther notice of, when I come to fpeak of |

that Diftemper.

Of the Generation of the

M ueit i A/G E

Ere fome may be fo curious, and inquifi-

tive as to ask me, how the Mucilage is
continually generated,and how the fanguincous
Malfs comes to becapable of fupplying fuch large

quantities of it, as are neceflary to lubricate

{o many parts, as it is conftantly, though not
always in the fame meafure {upplyed to. 1
an{wer, that the matter, of which it is made,
is originally from our Food, and the Chyle,
which is daily added to the Mafs of Blood, as
all other Juices are; but yerit is a grear alrera-
tion, which thofe parts,of which it is generated,
do undergo, before they are reduced to the
truc nature of a Mucilage.  The change there-
fore, which that part of Blood from which
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Of the Generation of the Mucilage. 211

it is produced, undergoes in order thercunto,
feems to be made by fome Gland, and there
1s none, that I can think of, which feems fo
fit, and likely to be concerned in this affair,
as the Spleen, which I fuppofe to be the Of-
¢ina, where Nature produces, and claborates
the Mucilage, from whence it is adminiftred
to the Blood, and by that difpenfed in its Cir-
culation to all the parts, about which it is ne-
ceffary ic thould be employed. This I have
been thinking, that this large Fifeus is defigned
for fuch an Office, that it is not abfolutcly
neceflary to the life of Animals, fince we find
not only, that the privation of it is confiftent
with Life, but that the Animal has feemed
lictle concerned for the wantof it.  And this
not only has been obferved in Dogs, which
are the ordinary Subjelts of this experiment,
but thereare fome, thattellus, if we may give
credit to what they fay, that it has been found
Wanting in fome Men, and taken out of others,
who have been reftored to their Health by a
happy Cure. Thus far this Gland, and the
ufe, which I affign to it, agree, fince the OFf
fice, which I fuppofe it does perform, is not fo

{lkequifite to the being, asthe convenience, and

well being of an Animal. For alchough the
‘Mucilage did wholly depend npon the Fun&i-
on of this part, we may caflily fatisfhe our
flves, how it comes to pafs; that the Animal
- P2 IS
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is no more injured by the want of it. For Jj%
fince the ufe, and defign of it is to lubricate fyhydo
the parts, and there areno parts, about which i fx
it is employed, but havean Oil, that anfwers i, fu
the fame end fupplied to them, the inconve- §e
nience, which we may fuppofe fhould follow iz,
upon the want of the one, is very much taken §j
off by the other, which is likewife ef a flip- i
pery and lubricating nature. Though I am 4
apt to think if the Animal, after it is deprived §. iy
of the Spleen, were put upon great, and fre= e
quent motions, there would appear a more Y f
fenfible injury from the want of it, and be- § ¢y
caufe the Subjeds, in which this Experiment . |y
is commonly made, have not becn afterwards i,y
put upon ftirring, but being fit for no farcher §oy
ufe, or referved only for diffection, have been i
allowed to lie at home, and to live a laziey{fji. |
and foporofc life, therefore they have hadidg.u
lefs occafion for the Mucilage, and fo have hep
feemed unconcerned for the want of that partyig..i
which fupplics it. And, as I make this an Pm;
Argument for my Hypothefis, that as thelfy,
Spieen, fo the Mucilage is not abfolutely ne-Te..
ceffary to the confervation of life, fo the qua-4 ﬂpﬂnq'
lity of thar muiter or-Jaice, which is alwaysh fﬂda'e-f
found in the Parenchyma of the Spleen, doesiy o
give u: fome reafon to fufpet, thac it is de- i,
figned for the generation of this mucilaginous
Liquor. For that it contains, and exhibits
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fuch a kind of Juice there is no Man, that has
his Senfes, and examins it, can deny. And
why does it produce fucha Liquor, it nor for
the fervice, and benefit of thofe parts, which
fdo ftand in need of ir, and ar¢evidently (up-
plied with a Liquor of {uch a nature as the
Juice, which is found in the Spleen is. of 2

Befides, confidering of how grear, and pub-
Wl lick ufe the Mucilage is to moft parts of the

“BBody, it is not ftrange, that a ¥ifcus {hould

be formed, and defigned pacticularly for the
Generation, and Elaboration of it, More-
over from this fuppofition, as this Gland has
‘d no common Receptacle to entertain, nor pro-
per Ducts to convey the humour, which it
{eparates, to other parts, wemay cafily fee the
recafon, why it has ncither ; one was incon-
venient, and the other in a manner impofii-
ble. Itwas not convenient, that this Liquor
fhould be carried into, and referved in any
Receptacle in or about the Spleen, becaule ic
Wi ftands ar a great diftance from moft of the
8 parts, to which the Mucilage is neceflary, fo
that if it were depofited in any fuch large
Cavity, it could not be immediately {upplicd
‘f upon any occafions, thatareextraordinary, or

48 fudden, as our motions oftentimes are.  And

for Dulls it feems next to ap impoflibility,
that the Spleen fhould have fo many, as
- would be neceflary to copvey the Mugcilageto
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214 Of the Generation of the Mucilage.

all thofe parts, which ftand in need of it;f . J
whereas by what I fuppofe the thing isf?”

done withouc,them, for by the Communica~
tion of it to the Mafs of Blood it is broughe
into a method, in-which it is difpenfable to
all the Joynts, the Mufcles, and Tendons,
and whatever parts can be thought to require
it, fince the Blood, with which it afterwards
Circulates, has its motion through all the

parts of the Bady, and in its Circulation flows

to all the Glands, by which the Mucilage is
feparated in every part. :

I will go farther yet, and now I have en-
deavoured to prove, that the ufeof the Spleen
is to generate this mucilaginous Liquor, [ will
attempt to explain the manner, how it does it,
which was a thought fuggefted to me from
what I accidegrally obferved, when I was a-

bout making onc Experiment with the Muci:

lage, Defigning to try what alteration an acid-

auflere would make in-it, I mixed fome Spiric
of Vitriol with fome of the Decoction of Galls,
and [ found, that the mixture produced afoft,"

and perfe& Gum.  Now as there are evidently

gummous parts in the Mucilage, foin the

Spleen there feem to be fupplied from the Blood

two Principles of the fame nature asthofe were

of, of which I made that Gum, that is an
acid and an auftere to produceit. The Spléeen
having a fub-acid taft when it is boyled as
Diemerbroek
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Diemerbroek has obiferved, does difcover an
ofl acid in it. I do therefore fuppofe, that the
§ Splenick Glandules being formed with two
1l colatory Pores, do by one feparate an acid,
and by the other an auftere Juice, which
§ meeting in their fmall Cavities the one does

1§ precipitate the othar in the fame manner as the

& Spirit of Vitriol did the Decoltion of Galls,
not into a plain, and perfelt Gum, but as the
degree borh of the acidity, and aufterity is
low, only into a more thin Mucilage.

The nature, and ufe of that Liquor, which
is naturally feparated by the mucilaginous
Glands, however it is firft gencrated, are
fuch as I bhave deferibed. But as other
Glands of the Body, fo thefe do fometimes,
{cparate, and take oft from the Mafs of Blood
a morbifick Matter, which becaufe it is not
excerned out of the Body, but is thrown,
upon, and lodged in fome parts, which
are affeted, and injured by it, does excite
fome particular Symproms, wherever it is
depofited. . Therefore all the parts, where
any of thefc Glands arc feated, muft be ob-
noxious to Catarrhs, when ever they are
difpofed for the feparation of thar Mateer,
which is Heterogeneous, and Morbifick, and
Nature makes an attempt to depurate the
Mafs of Blood by them. Now as thefe Glands,
as| have fhewn, are fecated both berween the

P4 Maf.




216 Of the Mucilage.

Mufcles, and about their Tendons; and in
the Interflices of the Joynts, fothis deﬂuxicn'é
of Matter happens fometimes to one, fome- =
times to the other, and fometimes o all of &
them: which when it is excluded from the ©
Mafs of Blood by thofe mucilaginous Glands, |
which are feated between the mufcular parts, |
produces a Rheumatifm 5 when by thofe,which
terve to the Joynts only, and the Tendons,
which are inferted near them, procures the
Gour. T fhall therefore fay fomething of ¢
both thefc Diftempers. But before, and in &
order to the explaining of the Nature, and &
Caufe of them I think it neceflary to give an ©

|
A

account of fome Experiments, which 1 made ©
with the Mucilage, Which is the Liquor na- &
turally fupplied to, and always entertained in ﬂ'
thofe parts, which arc affefted in thefe Di- &
ftempers. This I propofed to my felf, thac
as the humour, which is the caufe ot them, @
is morbifick, and mingles with the Mucilage,
when it is thrown into the fame Interftices, fo *
the alterations, which I might obferve from
feveral mixtures made with the Mucilage,
where they agreed with what we often ob-
ferve in thefc cafes, would difcover both
the nature of that humour, which is then
the caufe of thefe Diftempers, and the rea-

fon of fome Symptoms, which accompany

them.
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The tryals, which I made with this Liquor
by mixture, have been many, and more than

I fhall here take notice of, becaufe there were -
feveral, which did not fucceed fo as to make:

any fenfible alteration in it. The Mucilage
which T made ufe of, I had from the Joynts
of Oxen, and of a Horfe, which being large
Animals, did afford fufficient quantities for
my purpofc. I made moft of the tryals both
when it was hot, and when it was cold. Vi-
negar dropt into it, when it was hot, made a
confiderable Coagulation with a Serum, to
all which I afterwards added the powder of
Coral, both becaufe it is efteemed a Specifick
in a Rheumarifm, and I thought the effer-
vefcence, which would follow might diffolve
fome part of the Curd, which the acid had
produced, bucl found no fuch effet from it,
nor from Antimonium Diaphoreticum, Crabs
Eyes, nor any thing of a teftaceous nature,
that [ tryed. All the following Experiments
I made with it, when it was cold : I made the
fame, when it was hot, but becaufe to give a di-
ftinct account of both of them would be little
betrer than a Taurology, I fhall only obferve,
that thofe, which were made with it cold, did
produce the fame effet when it was warmed,
to wit, a Coagulation, with Acids, and Sti-
pticks, only ina higher degree ; and whereas
the Coagulations, which were made, when ic
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218 Some Experiments made

was in one flate did only change it into a

thick Jelly withoutany Serum, after the man-
ner of a Cheefe, when it itis newly fer, as
they termit, which over the Fire afterwards
exhibired two diftinct parts, a Coagulum, and
a Whey 3 in the other, thatis, when the Mu-
cilage was hot, the mixtures, which coagulated
it, produced a harder Curd, and a Serum di-
{linct from it. By dropping in fome of the
Deécotion of Galls to fome of it I turned the
whole into a gelatinous Mals, and it was all
a fort of Coagulum like a skin, of a whitifh
colour, and fo tough as to hang all together,
when I took it up with a Needle. This Coagu-
lum, or Jelly, being laid in the Sun, anddryed,
the partsof it ftuck all together in one picce,
but was very friable, and cafily rubbed to a
powder, which was very much like fine
flower. - The fame effect bad the ftrong infu-
fion of Balauffia, Red Rofes, Pomegranate-
Pills, and the Peruvian Bark, although there
was fome difference in the Coagulation ac-
cording to the different degrees of their ad-
ftringency. Witha few drops of Agua Fortis
dgiftilled upon it the Mucilage was immedi-
ately coagulated, though the Coagulum, which
was white, was o tender, that it would by
apication be diffolved in fair water, and make
it of the fame colour almoft like Milk,  Spi-
git of Nitre madc exaltly the fame alteration

in
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init, as Aqua Fortis did, a Coagulum, which
was of a white colour. From which Phenp-
menon | thall afterwards endeavour to give the
reafon, why the injuries of the Air, and taking
cold are fo frequently the occafion of the
Gout, and a Rheumatifm. Vinegar, Spiric
of Salt, of Vitriol, Oil of Vitriol, and of
Sulphur in fome Mucilage, which I tryed it
with, did not make any confiderable alterati-
on, when it wascold, butinfome other it did
more, when Agua Fortss, and Spirit of Nitre
did produce in all the fame effeéts in the fame
degree. And 1 could not but admire to fee,
that fo ftrong an acid as Oil of Vitriol thould
have no greater effet upon it ro alter it, not
fo confiderable as that of Vinegar, which
makes me think, that it is not always the
high degree of acidity, that works this change,
but there feems to be fomething particular in
Wines, which difpofes them to coagulate this
Liquor, when any of them are made uife of,
and thofe parts of them, which are apt to a&t
thus upon it, are caft into thofe Interftices,
where they have the Mucilage fingly to work
upon. And therefore we find how readily
any Wines do procure the Paroxyfins of the
Gout, where the tone of the Glands is
weakned, and the Patient has a difpofition to
this Diftemper, which agrees with thofe try-
als, I made with fome of them. For Claret,

| White-
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White-Wine, and even Sack, but the Claret
efpecially did make a Coagulum in the Muci-
lage like a Jelly. And it was not ftrange,
that Clarer, which has both an Acid, and a
Stipticity in it, fhould produce the greateft
Coagulation. A mercurial water made. of
Sublimate, and Agua Calcs made a very con-
fiderable whitith Coagulation, and rendered
it all a thick Jelly, which being held over the
Fire turned to a Curd, and a Serum. A Solu-
tion of Roman Vitriol produced a Coagulati-
on likewife, fo did Alum diffolved in water,
but it made a greater alteration in fome, than
it did in others, though the Mucilages were
raken from Subjects of the fame Species. Sa¢-
charum Saturni did infpifiate it, which appeared
to be a true Coagulation, becaufe with the
Firc they would turn to a diftinct Coagulum,
and Seram. Salt of Wormwood made no fen-
fible alteration, only it feemed a little thicker,
to which I put fome of the Decottion of
Galls, which immediately produced a Coagu-
lation. Then I dropt in fome Spirit of Vi.
triol to fee what would be the effett of the
Collutation of the Salt, and Spirit, and I
found after it was over, that the Coagulum, and
ferous part were diftinguifhed, and the Serum
limpid like water. 1 took fome of the De-
coction of Galls, and added to it Spirit of Vi-
triol intending tomakea ftrong acid-auftere,

where
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where T obferved, that thefe two by them.
felves produced a Coagulation, and ftirring
of them together, to fee, if the whole mighe
not be brought to mix by that means, I found
the Coagulum turned into a vifcous Body, and a
perfect foft Gum. ThenI took out the Gum,
and poured fome Mucilage to the refiduous
Liquor, by which it was changed fo, as toaf:
fume a whitifth colour, but was not confider-
ably coagunlated, which it was the lefs, be-
caufe the auftere parts were moft of them with
fome of rthe acid precipitated into the Gum,
which I had feparated from the ferous par.
But if the Spirit of Vitriol, and the Mucilage
are firft mixt, and the auftere Liquor be after-
wards added, rhey make a confiderable, and
plentiful Coagulum, which will only be broken
intofmaller parts, and not be diffolved in water,
Aqua Fortis, and the Decoltion of Galls being
both droprt into fome of the Mucilage madea
white Coagulum, which likewife was not dif-
folvable in water, although with Olesm Tartari
per deliquinm, and fo with Spirit of Salt Armo-
niack dropt uponit, I prefently diflolvedit. I
found likewife, that the Ceagulum made with
the infufion of Pomegranate-Pills, Red Rofes,
and Balauftia, being mixt with fome of the Mu-
cilage, to which an acid had been put, made
'~ the Coagulum more firm, fo that it would not

diffolve in fair water, but yet the Oleum Zar-
tari
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tari per deliquium, and the Spirit of Salt As-
moniack did the bufinefs in all of them. The
Coagulum of the Mucilage made with an acid,
and thie infufion of the Peruvian Bark, and fe-
veral other Aftringents I kepr, and dryed,
which when they were firft put to the Teeth
feemed a lictle gritcy, though after they were
moift, they were of a fofter narure : I cannot
but take particular notice, that all the mixtures
made of the Mucilage withanacid, and an au.
ftere, produced not only a plentiful Coagulati-
on of a white colour, butfucha one as was of
a thicker confiftence, and not diflolvable in
fair water, asthat was, which wasmade with
an acid only, becaufe I fhall have occafion to
make ufe of this obfervation, when I come to
explain the manner, how the Zoph: are pro-
duced in a nodofe Gout.

And now I come to give anaccount of fome
ill Offices, which the mucilaginous Glands
fometimes perform to thofe parts, where they
are feated, which being, asIfaid before, either
about the Mufcles, or in the Interftices of the
Joynt, do in the one confpire with other caufes
to procure a Rheumatifm, and in the other
the Gout. And firft
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Muft own, that this Diftemper having its

fcat in the Mufcular parts, may fcem to
lic out of the compafs of my Argument, as
my Difcourfe bas a refpe&t to the Bones, bue
as I am now concerned with the mucilaginous
Glands, it lies fo in my way, thac I {hould
think my felf guilcy of the neglect of fome
part of my bufinefs, if I fhould not take this
occafionto offer fomething concerning ir. And
what I'fhallfay of it, is to be underftood of 2
true Humorofe Rheumatifm: For that, which
is Scorbutical, being nervous, and thefe Glands
feeming to be innocent, and to have no hand
in it, my Difcourfc concerning them does noe
lead meto confider ir.

That a true Rheumarifin is caufed by a
flux of humours to the parts affected is univer.
fally received, and underftood by Phyficians,
and this Notion agrees not only with the
Senfe,which they have of it,but with the Name
too; which they have given it, though the
manner, in Which the morbifick Marrer is
thrown upon the parts affeCted, has never
been truly explained, nor could it be known
without the obfervation of thefe mucilaginous
Glands feated among(t them. My bu[!inefs

therg-
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Of a Rheumatifm.
therefore fhall be to enquire both what the o Somtt
nature of the Humour s, which caufes it o of fuc
and what way it is conveyed to the parts, i
which it affets, from both which confidered I 7 bFi
{hall endeavour to account for the Symptoms | fie
of this Diftemper. | o

The Humour cannot be thought to bethe 7 thing
Mucilage it felf in its proper, and natural State, | By,
for it is too mild and inoffenfive to the ten- = fom
dereft, and moft fenfible Fibres, otherwife we g
fhould be naturally, and continually affli¢ted  H dith

with this Diftemper in fome degree or other. & oy
Nor can we fuppofe, thatthe Mucilage doesat | itoh
that time, when a Rheumatifm happens, dege- infln
nerate in the Blood into any fuch quality, as | m
makesit acrious, or pungent to the parts, for one|
then all che parts of the Body,that have Glands, f ql
which feparate the Mucilage, muft neceflarily fope
be affeGted at the fame time.  Itis thereforea | uy,
preternatural, a morbifick Matter diftin& from 1 e

the Mucilage lurking firft in the Mafs of %
Blood, which being dangerous, and uneafie to thot
Nature irritates the powers of it to purge the 3} yjy
Mafs of Blood fromit. But yet it does not  }
{cem to be the fame in all Rheumatifms, but m:nﬂ
that difference, which may be conceived to be Y .
in the Humours, that are capable of exciting . f 1.
fuch pains, may rationally be fuppofed to be: | |y
in that, which is the caufe of this Diftemper, | 4

which T therefore judge to be of three forts. | iy
Some-
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Somectimes it is acrious, and more {ubtle; and

of fuch a nature, that though it procures an
acute pain, and is almoft intolerableto che fenfi=
ble Fibres, yer it does notcoagulate, nor infpif-
fate the Mucilage, with whichitis mixed, when
it comes into the Interftices of the Mufcles, as
things of that nature will not do it out of the
Body. Butbecaufeitishor, and volatile, and
fo not only diftends the parts by its influx, but
diforders the Spirits, and agitates the Parcicles
of the Blood, which by its quantity, and the
compreffion of the excremitics of the Veflels
it obftruts, thercarifes a heat, and a greater
inflammation in the parts, which fwell.  This
matter is eafily, and quickly tranflated from
one part to another, fo that the fwellings, efpe-
cially before the inflammation arifes, are not
fo permanent, nor the pain fo firmly fixe in
any one part, but wherever it is, it gives
the fenfe of a burning, and fiery quality.
Sometimes the matter is Saline, where
though the fixc Salt, as I obferved of Salt of
Wormwood, may a little infpiffate the muci-
laginous Liquor, yet it does not give it fuch a
confiftence, asmakes it certainly, and pertina-
cioufly fix, though it moves upand down with
lefs quicknefs, and the paindoes not fo frequent-
ly fhift its fear, as when the matcer is acrious,
and more fubtle : befides which the fenfe of it
is different, asit is pungent, and lancinating.
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216 Of 2 Rheumatifm.
- But then thirdly it is fometimes, and moft
commonly an Acid, ‘or kind of Corrofive. In.
which cafe though the matrer, whilft it is
in the Mafs of Blood, be not thick, and ge-
Jatinous, yet when it comes to be feparated
from the fanguincous Mafs, and to be mixt
with the Mucilage in'thofe ‘parts, where the
Mucilage is ‘depofited, it coagulates it, and

makes it a fort of a Jelly in the fame manner, |

as it 'will be alcered by Spirit of ‘Nitre, and

other Acids. And it not only appears from
moft of thofe Experiments, which I have

mentioned, that the'mucilaginous Liquor may
be thus coagulated in the Body, but in fome
Rheumatical cafes it'is evident, 'that: it is fo.

I will notinfift upon what may be frequently |
obfcrved from the application of Veficatories |

in this Diftemper, how there appears, when
the Blilter is raifed, and taken off, under ‘the
Caticila atough Jelly like avhick skin, which
1 have afterwards diflolved, becaufe this may
not ‘pafs for demonftration.. But I have met

‘deniably prove it it is ina Colledge of Pra-
&ice read by Dr.Dreliseourt at Leyden, where
he fays he himfelf in a Perfon, that dicd of a
Rheumatifin, found 'a Jelly concreted upon
the fuperficies of the Mufcles of ‘the thicknefs
“of ‘two orthree Ducats. And Ihad lately the
opportunity of obferving . our Chyrurgicf::}l
cafe,
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Of & Rhéumatifm. 227
| cafe, and the account of another from Mr, Ed-
. ward Bulkley, a curious, and obferving, and
skilful Surgeon of this Town, whichconfirm-
ed me in my opinion. .The Patients were
both of them his. They had a large Tumour
in one of the Thighs, which he, finding a
fluttuation of matter, opened by a Cauftick,
and there ran out a large quantity of matter,
fome Ounces of which Ifaw, as it was taken
from one of them, and it was not-any thing
likea Pus, but plainly like Milk turned to a
Poffet,confifting of fome pretty large,and many
fmaller pieces of white Curd mixed with a
Serum, and was lodged in the Interftices of the
Mulfcles, .where the Mucilage is feparaged, and
. depofied. . Now as my oblervation of the
mucilaginous Glands about the Mufcles may
intorm us, What way the morbifick humour
.was brought thither, and my Hypothefis does
-explain the manner, how the matter, which
- was found, 'was gencrated there : So thefe ob-
fervations do feem to me clearly to prove,
what I would argue for, that the Mucilage
is fometimes coagulated in the Body, whilit
it -is animated, efpecially, when I confider
how exaltly it agreed with fome alterations, I
found in the mucilaginous Liquor from fome
-mixtures, I.made with -it, when I'had made
4t hor,

Q-
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When the quality of the morbifick matter
is acid, and the Mucilage is coagulated, the
pains are more fixt, fo thar, though they arife
in fome other parts, yet thofe, which were the |
firft Fruits of the Patients mifery, continue

immoved, the pains are corroding, fo that we |

have thefe Patients complaining of a gnawing | i
5 AL

(fo they arepleafed to compare it) as if Dogs
were tearing of their Flefh, and this is that
Stubborn and Chronical Cafe, which fome-
rimes petfifts for half a year, or longer, and
it may be is never overcome by all the Are,
and Inftruments of Phyfick. Bur yetasthere
is adifference in the nature of the acid, and |
the degree of acidity, fothedegreeof the Coa-
gulation is fometimes lefs, and fometimes
greater, and’ confequently the Diftemper is
with more, or lefs difficulty vanquifhed.

It is very probable, that fometimes there
is the addition of an auftere, which confpires:
with the acid to coagulate the Mucilage, and
then as the confiftence of itis rendered thicker,
fo it is more rough and difficult to be diffolved,
which makes tl%: cafe more Stubborn, and
Chronical. However I do not think it is at
any time an auftere only, when the pains are
acute.

The way of conveyance, by which this
humour, whatever the nature of it is, is de-
rived to the mufcular parts, is by the muci-
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Of a Rheumati{m. -:.1.9

laginous Glands, and that in the manner of a

4, bl Crifis, fo that the preternatural Humour, and

il the Mucilage are caft into the fame Recepra-
cles, into the Interftices of the Mulcles, where
they will come to be mixt together, and if the
morbifick matter be an Acid, Experiments
wfl tell us, that the confequence will be a Coa-

f guiatiﬂn.

The firft occafion of this Diftemper is
J known to be generally the taking of Cold,
¥ and then it fecms to be from a nitrous acidi-
ty, and fuch a kind of Spirit in the Air, as
deftroys the due mixture of the parts of the
Blood, fixing the Spirits, and thofe Volatile
parts, whofe motion, and activity do na-
turally fo agitate all the reft, as to contound
f onc with the other, and to preferve thofz,
which are of the fame narure, from running
together, which is the mixture of the fangui-
neous Particles. And when the Air isin an
extraordimary degree impregnated with fucha
Spirit, then is this Difcafe morc frequent, and
Epidemical.

That the Air does confift partly of a Nitre,
or nitrous fpirit is of late an Opinion fo ge-
nerally received, and fo ftrenuoufly defended,

that he is almoft thought a Heretick in Philo-
{fophy, that denies it. Now that this nitrous
{pirit may be admitted into the Body even by
the Pores of the Skin, I do not feg how any
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130 Of 4 R heumatifin.

of Mercury, how thofe of oily Liniments,
and Ointments, which are more grofs, will
infinuate themfelves this way. = Being there-
fore reccived in fuch a quantity as to precipi-
tate the Blood, and to produce a ferofity in
it, it Communicates, as coagulating Liquors
will do, its own quality efpecially to the Se-
rum, which being thus altered, becomes apt

to coagulate the Mucilage, when they meet
together in the fame Cavity. Though Ido

think, that when any Rheumatick pain feizes
any part upon the immediate influence of the
Air, as when it does affe&t that place parti-
cularly, upon which the cold Air ftrikes in
an unufual manner, it does more immediately
affeét the Mucilage, by penetrating through
the Porés of the parts into the very Cavities,

-

or Interflices, where the Mucilage is de~

pofited.  And that fueh 2 nicrous fpirit of the

Air will coagulate this' Liquor, when iteither |

mingles with 1t per fe, or Communicate$ an

acidity to the Serum of the Blood, and is con-

veyed to it in that Vebicalum, we may be fen-
{ible from thar Experiment; whichImade with
the Mucilage, and Spirit of Nitre.

The'taking of cold, 'as is evident, does al-

rer the Crafis of the Blood fo, that fome parts
of it lofe their du¢ mixture, and degenerate
{o far as to becorge unfit ever to be intimately,
and

one can queftion, whoconfiders, how the parts’ {u ¥
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Of 4 Rheumatifm. 231
and amicably mixc with the fanguineous Mafs
again, and thereupon Naturc ufes her endea-
vours to exclude them, that they may neither
deftroy the Diathefis of the Blood, nor con-
tinue to difturb its Girculation, * Therefore it
is obvious to our Obfervation, that there fol-
lows either a Fever, which is only an attempt
to ovércome, and exclude that Heterogene-
ous Matter; which endeavour is more fenfi-
ble and protrated, becaufe the matter 1s not
excluded by any Glands, which perhaps may
therefore 'be retained in the Blood, becaufe
the Particles of it are not yet accommodated
to the Pores of any Glandules, and as the vi-
olent commotion in the Mafs of Blood at that
time is inorder to cxpel them, fo wemay fup-
pofe it is no lefs. to break, and {o figurare
them, that they may be capable of being ex-
cerned by fome Glands, which when it is
once done, there followsa Crifis, 1fay there
follows either fuch a Fever, or fome Evacua-
tion. Sometimes Nature is fo intent upon
chis affair, and fo violent in her attempts 1o

throw off this matter, as to fuflain the lofs
of her own Treafure, and the purer parts of
the Blood in the exclufion of thofe, which
are Incongruous, and Morbifick, as when the
Crifts is made, or endeavoured by a Hemor-
rhage : ‘but commonly this is done without
that cxpence, and- chien it is by the glandular

Q.4 Sluices
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332 0f 4 Rheumatifm.
Sluices, but not always by the fame, fome.
times by thofe of on¢ fort, and fometimes by

thdfe of another, according as they are dif- |

pofed to receive, and feparate the morbifick
Particles. Therefore upon a Cold we have

fometimes a Crifis by the Glands of the Nofe,
as in a Coryza 5 or by the falivatory Glands; =
at another time by them of the Trachea, and
Bronchia, asin a Cough, or Catarrh upon thofe
parts; fometimes by the cutancous Glands,
and {weating ; fometimes by tholfe of the In.
teftines, and a Diarrbes. Neither are the

mucilaginous Glands always excufed ; but the
Mafs of Blood exoncrates it felf by them, by
which the morbifick humour being feparated
it is neceflarily calt upon the Mufcles and
Tendons, where the nitrous Spiric, Commus
nicated from the Air, and the matter de-
praved by it coming to a¢t upon the Muci.
lage fingly doe infpiffate it, and produce
that Diftemper, which we call a Rheuma-
tifm,

Although this Diftemper docs often owe
its Original to the preception of Cold, yet it
is fometimes contrated from other caufes,
and occafioned from the liberal drinking of
Rhenifh-Wine, and thofe Liquors, which are
in the fame manner acid. Neither have we
any reafon to wonder at it, when we confi-
der the pature of the Blood, and the Chyl
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Of 4 Rheumatifm. 233

which does daily feed the Vefizls, and repairs
the fanguineous Mafs. I need not go about to
prove, that the Chyle is of the natyre of
Milk, fince the Opinion has generally pre-
vailed, that Milk is the very Chyle conveyed
to the Breafts, cither by the Arterics, before
/it is affimilated to the Blood ; or by more im-
mediate Duéts, And Experiments do tell us,
that they both undergo the fame alteration
from the mixture of an Acid. What muft
we then think of the Blood, which IS every
day renewed, and maintained by it, buct that
it borders upon the nature of it 5 So that fince
fnurLiqunrs do produce a ferofity, and a Co.
agulation in one, we muft expect it will make
an alteration in the Blood, which is fomewhat
like ir, though not in the fame degree, efpeci-
ally if we drink plentifully of Liquors, that
have much of an acidity in them, whilft the
Chyle retains its lacteal nature, and before it
is affimilated to the Blood. And I knew one,
in whofe cure I was concerned, who was
Scorbutical, that upon the drinking-of fharp.
Wines, fuch as White-Wine, and Rhenith,
efpecially at that time, when fome of the
Chyle was yct in the lacteal Veflels, and whilf
that, which was newly fupplied to the Blood-
Veffels, was milky, would find the fame ef-
fe&, as from the injuries of the Air, to wit,
plinly a Cold, for fo I muft call it, in his
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Head, and a Coryza. And when we find
thefe Wines fo Diuretick, it argues fome-
thing like a Coagulation, which caufes ma-
ny of the ferous parts to lofe their mix-
ture, and difpofes them to a feparation.
When thefe parts are fo altered, and once
deprived of their due mixture, as they are
never again, ot not cafily to be reduced to
cheir natural ftate, nor in that, which they
are in, confiftent with the good Crafis, and
regular motion of the Blood, they become a
~cant, and an offenfive humour. So thas
the bufinefs of Naturé then is, as in a Cold,
to extrude them from the fanguincous Mafs,
And what is that plentiful excretion of Urine,
which commonly ‘attends, ‘or follows the li-
beral drinking of fuch Liquors, buta kind
of critical Evacuation of Seram, or a depura-
vion of the Mafs of Blood from fome parts
of it, which, when they are precipitated, and
have loft their due mixture, agree better

with a Chamber-pot than the fanguifcrous

Veflels.

As the ferous parts altered by the mitrous
Spirit of the Air, fo neither the acid Liquors,
which wedrink, nar the Serum precipitated by
them, arc always feparated by the fame Glands.
Though this feparation is often by the Kid-
neys, yet fomerimes it'is ‘made by thofe,

which fupply the Saliva,’ cfpecially 1n fome
Scorbu-
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d Scorbutical Perfons, which I have often ob.
» ferved 5 fometimes thefe Liquors not only in-
b creafe a Cough, and heighten the Symproms
i of it, which experience tells us' will be the

effect of our ordinary drink, but they fome-
e times produce a Cartarrh ‘upon the Lungs ;
rc and fometimes it fo happens, that the morbi-
fick Matter is thrown upon the mucilagingus
Glands, which having the convenience of ex.
oncrating themfelves,  caft it off into the In-
terftices of the Mufcles, and Tendons. ' Be-
ing depofited in the Recepracles, if T may fo
call them, of the Mucilage, it mixes with ic,
and as we fee that the Acid, which produces
a Coagulum, and a Serurz in any Liquor, Com-
muntcates its own quality more efpecially ro
the Serum, fo thefe Wines, which caufe a kind
of Coagulation in the Blood or Chyle, will
impregnate thofe ferous parts, whofe due
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of mixture they deftroy, with ‘an acid quali- 1%
ot ty, and render them of fuch a nature, as g
s that they will coagulate the Mucilage, when 1
they come to mingle with it, as I have Y
WS fhewn that thefe Wines chemfelyes will do
it.
Although the humour thus feparated does
s produce a new Diftemper, it is no more im-
id proper to call it a Criffs, than Buboes, and
) the {wellings of the Parotides in Peftilential

«« @ Fevers.  For though it be notfo in refpect to
he
bo: ¢



236 0f a Rheumatifm.

the whole Body, yet in refpe& to the Mafs of
Blood it is. And I have obferved, where a
Rheumatifm has been evidently critical, as
particularly in one Patient I had, who la-
boured with a Fever, in the Declenfion of
which there came on a Rheumatifm in her
Arms, which without doubt, was onc thing,
thar folved it, as Nature excluded from the
Mafs of Blood part of that Matter, which
before had difordered it, by the mucilaginous
Glands of thofe parts.

The Symptoms of this Diftemper may be
eafily, and fairly accounted for from the na-
cure of the Matter, and the caufes of it, as
I have explained them, and the maancr, in
which I have fuppofed it is produced. They
are gencrally a fwelling of the parts affetted,
fometimes with a rednefs 5 fevere and acuté
pains, thereis commonly a Fever, a rigidity
in the parts, and fometimes in the declenfiona
Stupor, and Stifncfs.

For the firft the Tumours, they muft ne.
cefarily atrend this Difcafe, if it be caufed in
that manner, in which I have endeavoured
to proveitis. For when the morbifick Mat-
ter is plentifully feparated by the mucilaginous
Glands of the Mufcles, and caft into the In.
rerflices, it cannot but diftend, and raife thofe
parts, which lie aboveit. And befides what

is lodged in thofe Cavitics between the Muf:
cles,
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cles,the Catarrh, or vaft influx of the Humour
will in an extraordinary manner fill, and di-
ftend the Glands themfelves, and fo far in.
creafe the thicknefs of the Membrana communis
Mufeuloram as o caufe a fenfible elevation of
the parts, which lic over it. Thus we fee
the Glands on the infide of the Nofe in a ¢o-
ryza are fometimes fo diftended, the Mem-
branc of the Noftrils fo tumificd, that the
paffages are ftopt, and we are obliged to find
another way for the infpiration, and expira-
tion of the Air. And fuch a fwelling, and
thicknefs I obferved in thofe parts of the com-
mon Membrane of the Mufcles, which I found
Hydropical.

With the influx, and plenitude of the mor-
bifick Matter confpires that, which follows up-
on it, an obftrution in the Blood-Veffels.
This is evident, that a fmall compreffion upon
the Veflels, where they are minute, will force
one fide of them to be contiguous to the
other, and where the compreflion is grear, as
it muft be where there is fuch a preternatural
fulnefs, and fwelling of the adjacent parts,
we may well fuppofe the Veffelsto be fo ob-
ftructed, that the Blood can at beft but with
difficulty Circulatethrough them: fo thatthe
continual appulfe of it flowing more plenti-
fully and freely into them, than it can proceed
into the Veins, will fwell and diftend the

Vetlels,
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Veflels, in which it is obftruéted, as we fee
‘the Veins will be tumified below a Ligature,
and in an Ophthalmia we find the obftruction
of the Blood will fo inlarge the Veflels as to
make them appear vifible, which were betore
indifcernable.

The reafon of the pains we may be able
eafily to underftand from the Nature, which
1 fuppofe the':morbifick Mateer to be of. When
it is cither Saline and pungent, acrious and
urent, or acid and akin to a Corrofive, itis
{ufficient to cxcite fuch pains, and we can
expet no better treatment from it, when it
falls upon fuch fenfible parts as the Mulcles,
and Tendons, and the Membrana communis
Mufculorum, Befides the fenfe, which arifes
merely from the quality of the Matter, the
copious influx of it into the parts affeted,
firctching the Fibres beyond their natural tonc,
does affect-them with a-dolerifick fenfe, at leaft
by making them tenfe it renders them more
fenfible of the pain excited by the Salt, the
acidity or acrimony -of the humour, which is
more intenfe or moderate as the-quantity of

the matter, and the degree of its-quality arc

greater or lefs.

The Feyer, which is another Symptom,
that.commonly attends this Diftemper,; does
fielt arife from the Heterogencous nature of

the morbifick -Particles, and their unfienefs to
be
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Of a Rheumatifm, 239
be mixt with the Mafs of Blood;, at which
time it is moftly an effort of Nature to expel
them, but afterwards it is continued by the
 acutenefs, and feverity of the pains cxagitating
the Spirits, and preducing a diforder and a ty.
multuous violénce in their motion, which they
Communicate to the Blood as they havea con.
tinual influx into it, to invigorate i, o pro-
mote its Circulation, and to preferve the
mixture of its parts. = Andto this Fever fome-
thing may be added from the compreflion,
and -obftruction of rthe Blood-Veflels. For
When the free Circulation of the Blood is
hindered in one parr, it feems obliged to
move quicker in -others: As we fee ina
River dividing it felf igto two ‘Channels, -if
one of them be fidpped up, the ‘motion of
the Water will be more rapid in the other.

Befides the rigidity, which neceffarily fol-
lows the fwelling; and preternatural fulpefs
of Ithe ‘parts, there is both a Stifnefs, and
Stuper, which the Paticnc has commonly the
fenfe -of after the Rheumarick jpains are in a
manner gone off. © Beth of them I conceive to
be'from an alteration in the navare, and con-
iftence of the Mucilage, and:the ¢ffects parti-
cularly of fuch a Rheumatifm, as is caufed
‘by an-Acid. To préferve the Fibres flexible
and tenfile-it is ineceffary, -that they be llu-
_bricated,-and -moiftened ; and far the conti-

nual
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nual motion, and influx of the Spirits intd
them, it is requifite not only, that they be
fupplied in a fufficient quanticy , but their
paffages the Canaliculi in the Nerves, and fi-
brous parts muft be clear too. Now when
the Mucilage is coagulated, it becomes unfit
to lubricate the Mufcles, and Tendons, or to
moiften, and preferve their Fibres fo pliable
and tenfile as naturally they were. Where-
upon they cannot be fo cafily contratted,
nor thofe parts of them, which approach
nearer to their Origination, when they ack,
{lide fo readily, as they ought to do. And
there may be fome oppofition in the Tendons
of the Antagonift Mufcles to their own ex-
tenfion, as they muft.be extended when the

others are contracted. I did not long agone

in the tendinous Fibres of a Horfe obfcrve
tranfverfe, and circular wrinkles or Corruga-
tions, which if we fuppofe to be in our own
Tendons, and mufcular Fibres, when they
are not extended, which we have great rea-
fon to do, then we may reafonably think that
the coagulated Mucilage infinuating it fefc in-
to, and fticking in the fmall Fovee, or Fur-
rows, hinders the free and eafie extenfion of
thofe parts. ;
~ So the Stupor or numbnefs, which fometimes
affets the parts after a Rheumatifm, pro-
ceeds from the fame alteration in the con-
' fiftence
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fitence of the Mucilage. For although the
obftru®ion, and defe&k of the Spirits be the
immediate caufe, yet this obftruction arifes
from fuch an alteration in the Nature of chat
Liquor, as renders it unfic to' perform its of-
fice, and to moiften the nervous Fibres, for
want of which they will become more dry;
than they ought to be, and confequently
their fmall Pipes will be contralted. 8o that
this Diftemper, where there has been fucha
Coagulation, leaving fometimes fuch an alee-
ration in their temper, as. contralts, and
ftreightens their Canaliculi, ot {mall Cavities,
impedes the plentiful influx of the Spirits in-
to them, and their courfe through them, And
where we have fuch a Stupor, I am apt to
think, there remains fome pare of the. infpif-
fated Mucilage atter the pains are ceafed, and
when the fwelling in a maaner difappears,
and that it is thicker, than it is during the
height of the Diftemper, though becaufe it has
loft that quality, which made it dolorifick, it
does not affe& the Fibres inthe fame manncr,
as it did before. Thisanguftation of the Cana:
liculi of the Fibres, if it proceeds to a roral
obftrution, produces a Palfie, as fomerimes
we do obferve, that this Diftemper fucceeds to
a Rheumatifim. '

From what I have faid concerning the mats

ter, which is often the caufe of this Diftemper;
R how
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how it is an Acid, and coagulates the Muci-
lage, we may underftand the reafon, why a
Rheumatifm continues fometimes fo long,
and ftubborn., And when it is fo protra-
&ted, 1 take this to be a true Diagno-
ftick of the nature of the morbifick Hu.
mour.

If 1 may have leave here to make a lictle
incurfion into rhe Phyficians Province, I
would add fomething concerning the Cure.
And from what I have faid of the diverfity
of the Humours, which may be the caufe of
a Rheumatiim, we may difcover fome reafon
for altering the means, and method of Cure
at fome times. And as the difference of the
Humour does indicate the ufe of different Me-
dicines, and fhews the unreafonablenefs of
one common and conftant method in all even
true, and humorofe Rheumatifms, fo by at-
tending to the figns, which difcover the qua.
lity of the Humour, and whether it has coa-
gulated the Mucilage or not, we may be di-
xeted both iin our Prognofticks, and the
choice of Means. ;

This { may lay down as a general Rule,
that {ince a Rheumatifm; as I have thewn, is
a Crifes, or depuration of the Blood by the
mucilaginous Glands, We muft endeavour to
put Nature into another method, and to pro-
eurc the exclufion of ‘the matter By fome other

| Glands,
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Glands, which may free not only the Mafs
of Blood, but the whole Bedy from it
where it is to be confidered, what excretory
Glands do feem moft apr o feparate, and carry
oft that morbifick Matcer, which is to be ex-
cerned.  For as there is fometimes a difference
in the nature of the matter, fo everyfort with-
out doubt will pafs off more readily by one par-
ticular way of Evacuation, than by any other.
When the morbifick Humour is acriops,
and of fuch a nature that it does nor upon
its mixture coagulate nor infpiffate the Muci-
lage, the moft convenicnt Evacuation after
bleeding feems to be by the cutancous Glands,
and however Diaphoretick Medicines may
male audire before the declenfion of a Rheu-
matifm, yer in this cafe they may be cerrainly
ufed not only wich {afery,bucwirh bencfic provi-
ded they are cemperate, and free from an acri-
mony, fuch as Pulvis é Chel. compopitus, Lapis
Contrayerve, Antimoniam Diaphoreticum, a De-
coction of 84r/a, and things of the like nature.
Befides Evacuation, there muft be an en-
deavour to temper the heat, and to correck
the Acrimony, in order whereunto fome forts
of Emulfions will be convenient, and this is
the cafe, in which the Tin&ure of Rofes,
which is ufed without any diftinétion in hu-
1 miorofc Rheumatifms, is truly a Specifick.
 For where the humour is acid, and the Mu-
R 2 cilage
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cilage coagulated the ufe of it-does feem nei-
ther reconcileable to Reafon, norto be de-
fended againft, what Experiments dictate to
us.  Our Reafon will tell us, that aftringents
as Red Rofes, arc not proper to attenuate,
nor an acid as Qil of - Sulphur, or of Vitriol
to -prevent or diffolve a Coagulum. By Ex-
periments we fhall find, as I have already
{liewn, that both Rofes, and Qil of Sulphur,

or Oil of Vitriol, with which this Tinéture is

made, do produce the fame alteration in the
Mucilage, that the morbifick Matter in this
cafc does induce, fo that they cannot be pro-
per means to Cure it, nor cffettual Reme-
dies to prevent the farther degrees of the in-
fpiffation. |

Where the humour is Saline, or DBriny,
though I will not wholly condemn: Diapho-
reticks, becaufe {uch a humour feems in fome
meafure apt to be excerned by the cutancous
Glands, as the fweat is naturally falt, yet

the mofl convenient way of Evacuation is by |

a Diurefis = So that as I propofed Diaphore-
ticks in the ficft cafe, fo'1 conceive Diurcticks
to be moft proper inthis, For tempering the
fixc - Salc it {eems reafonable and neccliary
to dilute it, and in®order to corre it we
may allow - fuch light acids as will alter
the nature of it in the Blood, and not coa:
gulate the Mucilage, if they proceed fo far

; as
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Of a Rheumatifm. 245
as to change the nature of that falc humour,
Wwhich is lodged in the Interftices of the Muf-
cles,  So that here it is, where the Conferve
of Fruftus Cynosbati feems to be a Specifick.
And in this cafe I do not fee, why we may not
both with fafety, and benefic make ufe of
ftronger Acids, feceing the fixc Salt, and the
Acid will murually alter, and corret each
other, thatthe latter may not have a power
to coagulate the Mucilage, if it fhould not
only ac upon the morbifick Matter in the
Mafs of Blood, buc-alfo find a way into the
Interftices of ‘the Mufcles by the mucilaginous
Glands, | What Coral, which is propofed as a
Specifick in all humorofe Rheumatifms with-
out fuch a diftinction, as I have made, is
| like to do in this cafe T do not well-appre-

il hend.

The third and laft fort of Humour, which
I fuppofe ro be moft frequently the caufe of a
Rheumartiim is an Acid, fuch as not only di-
{tendsthe parts,where itisdepofited,and affe&ts
them wich a pain, but likewife makesa con-
{iderable alteration in the confiftence of the
Mucilage. - When the Mucilage is thus coa-
gulated Diaphoretick Medicines are cerrainly
pernicious, not only in the augment, and

il height, but through the whole courfe of the

Diftemper, unles it can be firft {o atrenuvated,
M 2s to be capable of being dilcharged out: of
Ri3 thofe
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thofe Cavities, in which itis lodeed, and the
= 3

ordinary method of Praftice, which forbids |
the ufe of them till the decienfion of it, is |

in this cafe highly reafonable, . Though 1
fay , they arc at no time proper, unlefs the
infpiffated martter be ficft diffolved, and at-
tenuated, asa preparatory to the ufe of fuch
Medicines. However, the effeéts T found
from Spirit of Salt Armoniack poured upon

the coagulated Mucilage, and its contrariety

to an Acid may lead us to the plentiful ufe of
fuch a Diaphorerick as that is, and of all thofe
things, which do inthe fame manncer diffolve

a Coagulum. When the mateer 1s thick, and |

gelatinous, what can other Diaphoretick Me:
dicines do?> Suppofe they raife a fweat, and
drive out fome parts of the matter, which
lies beyond the mucilaginous Glands, we mult
expeét they will be thofe, which are the moift,
and thin, which are necefiary to prevent its
induration, and to confpirc with our endea-
vours to attenuate it, by which means we
have the coaguylated Mucilage reduced to a
thicker confiftence, and rendered more un-
capable of being diffipated, and confequently
the cure of the Diftemper more tedious, and
difficult. And as I fuppofe the more than or-
dinary toughnefs, and the very thick confi-
ftence of fome part of the coagulated Matter
remaining after the pains are gone off, docg
B g2 | caufe
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| caufe fomé Symptoms, fo Iam apt to think

gl that an imprudent ufe of Diaphorcticks may

reduce the matter to that thicknefs, and be

il the caufe of that rigidity, and Stupor, which

| dtfe {ometimes left behind.  There is one thing,
8 which may defervedly be recommended, where
the miorbifick Humour has coagulated the
Mucilage, that is Salt of Tarcar, the naturc
of which we know to be fuch as will correct
an dcid, and if Experiments may oot be
thought to deceive us, will be no lefs effcctual
t6 diflolve the coagulated Mucilage, as ap-
;ears from, the tryals T made with it, which

have given an account of 'Here Coral, and
teftaccous powders may be thought' to be
proper, and fpecificks. For, though it is
crue, they will not diffolve the Coagulum ; yet
by correcting the Acid in the part affeted
they will mitigate the pains, and by alcering
that part of the morbifick Macter, which 1§
ot yet excluded from the Mafs of Blood,
they will cut oft that fupply, which would
feed, if 1 may fo fpeak, and protract the
Difeafe. Some Phyficians for the fecurity of
the refpiratory Organs do in the Curc of
Rheumatifms prefcribe mucilaginous, and oily
Pectorals, which in this fort of Rheumatiim
do feem highly reafoimable in refpet not only
to the Lungs, but likewile to thofec mufcular
parts, which are affected. For they ftanding

R 4 in
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and benefit of an Oil, and a mucilaginous
Liquor, and the nature of the Mucilage being
fo aitered, as to be uncapable of anfwering its
intention, this is imitating Natures Compofi.
tion, and {ubftituting an artificial mixrure,
which fupplics the defet of that, which the
morbifick Matter has vitiated.

To this kind of Rheumatifm there are fome
Evacuations, which. feem more peculiarly a-

greeable, than any others, By obferving the

tendency of the Matter to the Salivatory
Glands, and the plentiful fpitting, which fome
Patients have in this cafe, T am inclined to
think, that a Salivation may here be very
proper. . And the tough, and pelatinous Mat.
ter, which [ have feen gathered under the
Cuticula from the application’ of Veficatories
ko tie parts, affelted, T may fay the fenfible
relief,: which | bave- known from them has
been an Argument,to perfuade me, that the
Captharides arc in an efpecial manner ¢fectual
0. Evacuate the céagulated Mareer, . '

in riccd. of, and having naturally the fupply, §




IOf the Gour.

Proceed now to confider the other Diftem.
d perthe Gout.. And if I fhould be thought
to have made a Digreffion in what T haye faid
of a Rheumatifm, I return now to my Argu-
ment. For this Difeafe, as. it has irs fear a.
mongft the Bones, does plainly lic within the
compals of ir, <
A great part of that account, which I have
given of -a Rheumatifm,- is applicable to this,
the-humour, . which excites the pains is. of the
fame nature,  the Glands, by .which it is. fe-
parated from the Mafs of Blood, of the fame
kind, the parts, upon which it is caft, cqually
fenfible, and fome of them, as the Tendons,
which are inferted near the Joynts affeCted,
2n Specie the fame: but the feat of it is diffe.
gent, which being in the Joynts, and about
the Tendons, chat lie ncar them, changes the
name of a Rheumatifm, which may be taken
for a more general one, for the particular de-
nomination of an Arthritis or Gout.  How-
¢ver, fince it has a relation to our Bones, and
the Argument I am concerned with, does di.
rect me to a particular confideration of iqt, [
- | 1]l
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fhall fay fomething firft of the nature of the
Matter, which caufesit: Secondly, I {hall ex-
plain the manner, 10 which, and the reafon,
why it is carried 10, and lodged in the parts
afefted. Thirdly,! will endcavour to give the
reafon of theSymptoms. In all which I fhall
46 mtich, aséver 1 can, ayoid the repetition of
any thing, that I have faid of the firft Di-
ftemper. .

For the firlt the naturé of the Huntour, I
conceive,that there is the fame difference,which
I fuppofed in a Rheumatifm, thac it is fome-
times Saline, and pungent; fometimes acri-
ous, and ufent; and moft fréquently an Acid
of in a mapiet cotrofive. I have this to add,
that it is certaitt, itis not always of the fame
nature from the different, and fomtirmics con-
trary effe@sof the fame temedies, which we
find to be fo uncertdin, and fallacious, that
we commonly doubt of the fuccefs of onc
thing in onc Patient, which we have found
to be efficaciouss, and beneficial to another.

Though there be thefe differences ac fome
times in the morbifick Matter, yet very com-
monly the humout feems to be an Acid, and I
conclude it to be véty oftei fo not only from
what wemay obferve in many Patients about
the time, wheh the fic is coming, and whilft
it is upon them, as we fhall lave them com-
plaining of four belchings, and thtowing up

acid

[|1|
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acid humours by vomit: but alfo from the
procataretick caufes, which frequently give
the Patient the firft difpofition to this Di.
ftemper, and afterwards procure the Paroxyf-
mes of it, when he adventures to make an
Experiment of their cffeCts : thefe are fuch
Liquors, as have much of an acid in them,
and do eafily degenerate, and turn into a
tharp Vinegar, as French Wines, €ider, and
thie like.

The manner, in which the meorbifick humour
is caft out from the Mafs of Blood, whenit is
thrown into the Interftices of the Joynts, and
upon the Tendons, which lie near them, is by
the way of a Crifis.  And 'this makes the Di-
{temper return by Paroxyfmes, which when the
Mafs of Blood is depurated, andthe morbifick
Matter, which Nature had depofited about
the parts affetted, is diffipated and fpent, go
off But when the Blood comes by degrees,
or from fome great occafion more fuddenly
to be again impregnated with fuch a quantity
of thefe hererogencous Particles, that the
whole Mafs is ‘in danger of being depraved,
and Nature is irritated to endeavour their ex-
clufion, then they return 3 there will follow
fome difcharge by thofe Glands, which are
moft apt to receive and feparate them, which
in this Diftemper being thofe, that fupply the
Mucilage to the Joyats, the morbifick Parlti-

cles
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cles are caft upon thefe parts,. where they
raife fuch Symptoms as are the genuine effeéts
of . their own nature, and ‘fuch as the parts
in.which they are depofited, arc thereupon
fubjet ro.

.- That the morbifick Humour is in this man-
ner,  that is critically thrown upon the af-
feted parts, we have reafon to conclude from
that Febricula, which immediately precedes
the Paroxyfmes of the Gout, and fhews, that
Nature is then difturbed, and making an
attack upon . the “hoflile Matter. And, as
when the Crifis of an ordinary, Fever is once
begun, and procceds by a Sweat, if the fweat
be fuppreft, that that Crifis is hindered, and
no other fucceeds to it, the Fever is increafed,
and all the Symptoms of it often renewed by.
the retentionof the febrile Matter in the Mafs
of Blood : In the fame manner will the inter-
rerruption of this Crigs by the mucilaginous
Glands of the Joynts, or the reflux of the Mat-
ter into the Blood occafion a Eever, if Nature
does not find fome other way to depurate the
fanguineous Mafs : as Foreffusin the 2 1. Obfer-
vation of his 29.. Book, tells us of one, who
laboured with the Sciazica, and upon makinga -
Ligaturc to opena Vein in his Foor he fell into
a Swoon, fo that they could not bleed him,
however he was cused of his pain, butfellinto

a-kever,
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Upon this fuppofition, that every fit of the
Gout is from a critical exclufion of morbifick
Particles from the Mafs of Blood, and their
feparation by the mucilaginous Glands, we
may apprehend, how the Paroxyfmes of it
may be, as they are commonly efteemed, a

prefervation of the Patient’s Lite, and a fecu-

rity againft violent Fevers and any other more
fatal Diftempers, as they depurate the Mafs of
Blood from thofe Feculencies, which if Nature
had not this ready, and eafie way to caft them
outof the fanguineous Mafs, would. produce
fuch a diforder, and excite fuch a violent fer-
mentation, as'makes a Fever. Upon which
fermentacion if the morbifick Matter happens
to be determined to, and thrown upon the
Glandules of the'more noble parts, then muft
the confequence be ill, if not fatal, fuch asan
Apoplexy, a Phthifis, an Afthma, or the like.
If the Mafs of Blood can never be fo victori-
ous, as to exclude them by fome Glands, there
muft neceffarily follow a Cachexy or ill habit
of the whole Body, and all themifchiefs, that
attend it. And when doés this Diftemper
prove fatal, but when the Matter is tranflated
toy and fixed upon fome noble Past, or Na-
ture is tired, and fo languid, that fhe can-
not rife up againft her Encmy with fo much
vigour, as to‘drive it to the extremc parts.

Neither do the arthricick Paroxyfmes only gi;.«'e
/ e




254 Of the Gout.

-the Batient fome fecurity againft other Diftem-
pers, that might procced from thofe impuri-
ties, which the Blood infenfibly contracts, but
as the mucilaginous Glands of the Joynts,
are difpofed and ready to take off any incon-
gruous Marter, as the Blood has occafion to
make ufe of them, they often prevent thofe
Difcafes, which would otherwife arife from
evident occafions.

The fecrctory Organs, which ferve to this
Crifis, andfeparate the morbifick Humour, that
caufes the Paroxyfmes of the Geut, are s
Specie the fame as thofe, by which the Mat-
ter in 2 Rbeumatifm flows to the parrs af-
fected, that is the mucilaginous Glands, and
I have faid fo much of them of the Articu-
lations, and Tendons, that ic is ecafie to
prove, they are parts, which by reafon of
thefe Glands are evidently obnoxious to the
afflux of a preternatural Humour.

Although the morbifick Matter is fome-
times obtruded upon, and feparated by the
mucilaginous Glands of fome one particular
pace, yet itis not very ftrange that the Sym-
proms will often fhift their fear, and that
fometimes very fuddenly. For though Na-
ture will bear fome lefler quantity of heteros

gencous Particles, and they may lurk in the'

Mafs of Blood for fome time, when they have

a fmall beginning, and increafe infenfibly, yet

when'
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when they come o that fulnefs, that the whol
Mafs is in danger of being vitiated, and Nature
is irritated to expel them, there arifes a fer.
mentation in the Blood in erder to exclude
them, which being once begun is not eafi]

fuppreft, but if the Crifis by the Glands of
the Joyntr, where it is firft attempted, and
begins, beinterrupted, then there is a recourfe
to fome other Glands either of the fame kind,
as when the Macter is tranflated from one
Joynt te another, or to fome other mucilagi-
nous Glands; or of a differcat fort, as when
the morbifick Matter is thrown upon the
Lungs, the Brain, or Stomach. And how fre.
?ucnt is this morion of the Peccant Humours
rom fome Glands to others ia other Cafes 2
How common, is it for Nature in the Evacy-
ation of any morbifick Matter, when fhe can.
not finith her work by the Glands of oge
part, to command the fervice of others? Thus
{fometimes we fhall have a Diarrbea fucceed to
the ftopping of fweats, and the fupprefiion
of a Diarrhea excite a kind of Salivation.
In the Small Pox, if the Puffules fall, and the
fpitting of the Patient unexpectedly fiops,
how often, and how fuddenly does Nature en-
deavour an excretion of the morbifick Mat-
ter by the Glands of the Inteftines, and fome-
times the Kidneys are obferved to under-
take the work of the cutaneous, and fali-

vatory
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vatory Glands, when the ‘excrction of the
variolous Matter does not proceed well by
them.

[ take notice of this Phenomenon, and have
explained the reafon of it, to fhew that the
quick motion of the arthritick pains at fome
rimes, and the fudden tranflation of the
Humour do not make it neccflary to fuppoic,
that the morbifick Matter, or any partof it is
immediately fupplied from the Nerves, as
fome would have it tobe:’ Neitherdo I fce
how the Metaftafis of the Matter does in the
lealt favour fuch-a fuppofition, unlefs it could
be proved that the paflage and tranflation of it
:s more free, and eafic by the Nerves, than
by the Blcod Vefiels. And to make it'far-
ther evident, that this cbfervation does not
make it improbable, that the Matter is de-
rived from the Mafs of Blood in the Gourt,
let us confider how patallel the cafe lies be-
rween an  Arthritis, and an Eryfipelas in this
refped, where the Mater 1s genetally allowed
on-all hands to be from the Blood. Docs the
arthritick humour, when it 1s repelled, or by
any occafion fuddenly removed from the part
affedted, appear with its Symptoms in {ome
other, fometimes {hewing it felt’ in another
Joynt,; fometimes revenging ‘the difturbance
upon the more Noble Parts? So in theEry-
fipelas we fometimcs obferve a tranflation of

the
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Of the Gout. 257
the matter as quick and fudden, as that in the

Gout, and in the fame manner it fometimes -
fhews it felf again by Glandules of the fame

flature in fome external part, fometimes it is
caft upon the Brain, the Stomach, or the

Lurgs. But yet the arthritick pains are often

fixt, and immoveable, and when the matter
fo fuddenly fhiftsits featI take it to beeither
acrious, or faline, rather than an acid.

From this fuppofition, that the morbifick
Humour is feparated by the mucilaginous
Glands of the Joynts, and the Tendons
which lie near them, we may eafily fatisfic our
{elves, why the Gout does invade thofc parts;
which we find to be obnoxious to it.  As for
the Sciatica, or Hip-Gout, I have taken no-
tice, that the mucilaginous Gland of the Ace-
sabulum of the Coxendix is one of the largeft
of the fort in the whole Body, fo that it is
no wonder, that the Humour 1s excerned,
and thrown into the Cavity by it, and ex-
cites fuch Symproms as we find there. In the
Hands, as I have fhewn, there not only are
confiderable Glands in all their Joynts, but
the Tendons, which are there inferted, efpeci-
ally thofe of the Mufculi Perforantes have
theic mucilaginous Glands, fo that Nature
hias 2 convenience in thefe parts to depurate
' the Mafs of Blood, and they muft reccive the

- morbifick Matter, when the Blood in its
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Circulation obtrudes it upon them, and the

Glands are difpofed to feparate it. The fame

thing T might obferve of the Shoulder, and of s

the Knees. But of all the parts none ate fo

frequently afilited with this Difeafe, as the

Fecr, and it is plain, why they are fo. For
befides that they bhave many mucilaginous
Glands in their Joynts, and others about the
Tendons, which are inferted into their Bones,
as the great Chord, or Tendon of the Mufcles,

b

which extend the Foot, and thofe of the Per~ .

foraptes, 1 {ay befides this, they are the infe-
ferior, and pendulous parts, fo that as their
Glands make them capable of entertaining,
fo their fituarion does confpire with the effort

of Nature to bring down the morbifick Mat-
ter into them.

I fhould in the next place confider the rea-

fon of the Symptoms, which are an acute
Pain, a Tumour, which does moft common-
ly, but not conftantly attend the Gout, and
the Zophz, which are fometimes generated in
this Diftemper. In the fwellings there is no-
thing fo particular, and different from them

in @ Rheumatifm, thatI need add any thing

to what I faid concerning them of a Rheuma-
tifm. So the fenfe, and Symptom of pain
being always found in thar Diftemper, I have
been.already obliced to take notice of it, and
i Rl . g ;

ve aid concerning it.  when it 2c.
coimpanies

Teaion

fhere
confic
flves,
fith {
felves
of th
penct
flanct
ticuls
tell b
pible
the {
then
Ther
the
the |
Glan

8 Thi,
Sy

e
ther

4 oy

i ka
{ have
the
mal;




Of the Gont. 159

companics a Rheumati(m, may difcover the
reafon of it here from the nature of the Mat-
ter, and fo farasic affects the Tendons. Bur
there is one thing here, which deferves our
confideration, that is how the Joynts them-
felves, or what parts of them are affected
with the pain. I have fuppofed the Boncs them-
felves o have fome fenfe by the mediation of
of thofe Fibres, which from the Periofteuns
penetrate, and are inferted into their fub-
ftance ; but yet fince the extremity of an ar-
ticulated Bone has no Membrane, I cannot
tell how we fhall make this part of them ca-
pable of Communicating that impreffion to
the fenfitive Faculty, which the quality of
the morbifick Matter is apt to make upon it.
There are therefore only che Ligaments, and
the Membrane, which lies immediatcly over
the Articulations, with the mucilaginous
Glands, that can there be the fubjes of it.
This, as other Membranes arc found to be,
may reafonably be thought to be acutely fen-
fible. And if I fhould fiy, the Ligaments
themfelves have fome fenfe, I do nor think I

‘8. fhould fpeak either abiurdly, or erroneoufly.

I know it is a common opinion, that they
have none, as being a thing inconfiftent with
the convenience, and weibeing of an Ani-
- mal, and that, which would enrail anuneafi-
- mefs, and pain upon the motions of it. But
S 2 {fuppofing
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260 Of the Gout.

fuppofing they were fenfible, I do not fec any
neceffity to conclude, that their motion, and

the ftrefs, whichis atany time put upon them, =

would be. uneafie, and troublefom, fo long as
that place of the Bone, upon which any part
of the Ligament flides, is polifhed, and con-
tinually lubricated with a foft mucilaginous,

and oily fubftance, and fo long as there is no
violence offered to them, and they are not

extended fo as to exceed their bounds pre-
fcribed by Nature, s it not as firange, that:

the Stomach, which all muft acknowledg to be
fenfible, does daily receive the Nourifhment,
takes'in fome matter, that is actually hot, as
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well as fome, that is cold, and by that mat- | fike!

ter is diftended; yet feels not the ingrefs of
the Food into its Cavity, perceives not the
extenfion of its Fibres, unlefs there be fome-
thing offenfive in the quality, or fome excefs
in the quantity of what we eat or drink.
The rcafon of which fecems to be very much

the continual ufing, and accuftoming of Na- *
turc to the thing.  So in the Ligaments be- |

- fides the Imsntnncﬁ;, and Iubri{:atmn of that
part of the Bone, which they move upon,

their being always contiguous to ir, and ac-
cuftomed ro flip upon it, makes them uncon-

cerned, and is the reafon, why they perceive
no diforcer in their Spirits, though they have
a fenfibility,  And itis evident, that the con-
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tiguity of a fenfible part to thar fofrer {ubftance
of thearticulated Bones, which is at their ex-
tremities, is confiftent with the eafe of it
from the tendinous origination of the Mu/-
culus Biceps of the Arm, which in pafling
from the brim of the Acetabulum of the Sca-
pula, over the Head of the Os Iumers, has
no Membrane intervenes between that and
the Bone, but is immcdiately contiguous

to it. |
When the morbifick Humour is acid, and
flows into the Recepracles, as I may call them,
of the Mucilage, or Interftices of the Joynts,
and Sinufes of the Tendons, and comes to be
mixt with it, the effe&t will be the fame, or
like that, which I obferved in the Experi-
ments I made upon it with Agua Fortis, Spirit
of Nitre, €c. that is a Coagulation, as I have
thewn before, when I treated of a Rheuma-
tifm. And this may give us the reafon, why
the Gout not only is often fixt in one place,
but remains fo long, andobftinate. For when
the matter happens thus to be thick, and gela-
tinous, it is not to be expetted, that it thould
be eafily, and prefently difcharged out of the
Interftices of the Joynts cither by being re-
forbed, or evaporated, when the confiftence
of it renders it uncapable of infinuating it
felf into the minute Pores, and penctrating
thofe narrow avenues, through which it is to
" S 3 pafs.
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262 Of the Gout,

pals. And according ‘to the degree, and na- |
ture of theacid in the morbifick Humour, it

docs more or lefs Coagulate the Mucilage,
and the partaftelted is fooner, or later, with
more or lefs difficulty freed from it either
by the tranflation of it to another , or by
the more happy cxclufion of it out of the
Body.

As from the Eypothefis, by which I have
endeavoured to explain the nature, and caufes
of a Rheumatifm, and Gour, we may be

able to folve the reafon of all the Symptoms -

in an ordinary Arthritis; {o from fome of
the Experiments, which I have given a rela-
tion of it feems to be no difficult thing to ac-
count for thar tophaceous Matter, which is
fomctimes found concreted in thofe parts,
that have been affli¢ted with this Diftem-
per. Idid cthen particularly obferve, thatan
Acid, and an Auftere being both mixt with
the Mucilage did produce a plain, a notable,

and white Coagulation, where the Coagulum,

though ic was made when the Mucilage was
cold, was not fo foft, and tender, nor dife
folvable in water like that, which was made
with Acids only ; but though it would break,
remained diftint in it, and being dried was
cafily reducible to a fine powder like flour,
or the fine powder of Chalk. Now therefore
I do humbly conceive, that wherc-ever the
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Of the Gout. 2863
Gout comes ro be nodofe, there is not only
an acidity in the preternatural Humour,
which is feparated by the mucilaginous Glands,
and mixed with the Mucilage, but it is an
acid-auftere, which is no fooner thrown into
the Interftices of the Joynts, and the Siuufes
of the Tendons, which are thereabouts, but
but it produces a Coagulum in the Mucilage,
and that fuch a one as 1s not eafily attenuated,
and diffolved , fo that it lies fixt, and im-
prifoned there, and in time as the aqueous,
and moift Particles are by the heat, and Spi-
rits carried off, the Terreftrial and Saline parts
concentrated come nearer togecher, and com-
ing to be immediately contiguous do mutu-
ally adhere, and are concreted, fo as to pro-
duce that Chalk or Tophacecous Matter,
which is in fome arthritick cafes to be ob-
ferved. And as the Coagulum , which may
be made by an acid-auftere fcems apt to make
a Concretion of that nature, fo the colour of
the Tophaceous Matter does anfwer to that
of this Coagulation, fo as to feem gencrated
in this manner. ‘

I might here from fome of thofe Experi-
ments I gave an account of, obferve how
proper fome preparations from Tartar, Spirit
of Salt Armoniack, and thofe of the like na-
ture appear to be in a Gout, where the Mu-
cilage is coagulated cicher with an Acid, or
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264 | Of the Gou.

an acid-auftere, clpecially when the Coagnlum 1’
is firft made, and before it is plainly Topha-

ceous. For when it has proceeded thus fay,

we cannot promife our felves much fervice
from them, when it feems to defic our Art,

and Phyficians themfelves confefs, that

Tollere nodofam nefcit Medicina Podagram.

And as Medicines of this nature are inter-
mally convenient, when the Mucilage is coa-

gulated, fo external Remedics of the fame
nature are certainly reafonable, and none thac
I know of feem to carry in them fo much effi-

cacy. Therefore I cannot but think that; that,
which Dr.Wi/lis prefcribes in his Chapter de

Arthritide, a Solution of Salt of Tartar, and
Salt Armoniack in Spring, -or Rain-Water is
an excellent fomentation in this cafe. How-
ever if it be ufed as it is preferibed wichout
any diftinction, and refped to that particular
Humour, which caufes the Gour, and the
Coagulation, which it produces, it muft ne.

ceflarily, as the Humour is not always the

fime, fometimes deceive our expetations, as
no remedy will anfwer them, but when it is
oppofed to fuch morbifick caufes, asitis apt
to remove. . ig
It is a common Rule, and Obfervation in
this Diftemper, that the Catharticks, which
' arg
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areufed, ought to be very ftrong, which efpeci-
ally incafe of an Acid, and a Coagulation will
hold true. The reafon of which will appear,
when we confider that the exclufion of the mor.
bifick Humour from the Mafs of Blood, and
the feparation, which is made by the muci.
laginous Glands is Critical, fo that it is requi-
fite they fhould be fufficient to alter the man-
ner of the Crifis, and to turn the Humour
into another Channel. But the principal rea-
fon feems to be, becaufe the marter to be
excerned is vifcous, fuch as is not apt to be
exagitated, nor cafily removed out ot the Ca-
vity, in which it is lodged. But it feems rea-
{fonable, and neceffary to attenuate the matter
both by the internal, and external ufe of fuch
means, as will diflolve a Coagulunz , before
they are exhibited. And if this be firft
done, perhaps more moderate Pirges may be
{ufficient, and anfwer our intention more ¢f-
fectually.

The Hypothefis of the Great, and Immor- ,

tal Dr. Willis concerning the caufe, and Rario
formalis of the Gour, is indeed very ingeni-
ous: But yer, if I may without the fufpicion
of arrogance difcover my diflent from him in
this thing, I cannot but fay, that as there is
no evidence or proof of the accumulation of
an Acid from the Nerves to fome particule

Salino fixe fuggefted from the Blood , fmi:]n
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266 - Of the Gout.

the congrefs of which he {uppofes there arifes
a fermentation , fo neither could I ever ob-
{erve by any Experiment fuch an effervefcence,
as he fuppofes, when I have at any time
poured. an Acid to the Mucilage, though it
was fenfibly fale. Neither is it neceffary to
fuppofe fuch an Ebullicion, or Conflict be-
tween the morbifick Particles to make them
painfully injurious to fuch fenfible parts, as
the Fibres. There isno body will queftion,
butan Acid, an Acrious, or a Saline Matter,
unlefs it be conveniently temperated, will
without fuch a commotion, and only by con-
ta&t be uneafic to them, and excite {uchacute
pains, as we have in this Diftemper. There-
fore this fuppofition, as I conceive, is made
erather to explain the Caufe of the Zophi, than
the reafon of the pains. For the Doctor from
the obfervation of a Coagulation made by the
mixture, and after the effervelcence of Spirit
of Vitriol with Oil of Tartar fuppofes it pro-
bable, that from the mixture of an Acid de-
rived from the Nerves, and of a fixt Salt from
the Mafs of Blood, made in and about the
Joynts, there follows firft an effervelcence,
and at length from various Fermenrtations,
and Coagulations of them there is generated
a Tophaceous,and chalky Matter. But what
I have offered with a defign to explain the
manner, how thefe Toph are produced feems
con-
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Of the Gout, 267

confirmed by fome Experitents, and fuch as
were made with the very  Liquor, which is
altually feparated abour thof parts, and to
be found, where the Topbaccous Matrer js
generated, and fo comes nearer to 2 Demon.
{tration.

According to that Hyporkefis the Matter,
which is the caufe of the Gout, ‘1s to be always
the fame, to wit an Acid from the Genus Ner.
vofum, and a fixt or Alchalizate Salc from the
Mafs of Blood, which if it were fo, I do nor
fee, how there fhould be fuch a difference in
the effects of the fame Remedies: For if chere
be at no time a difference in the morbifick
Matter, that, which is bencficial to one,
would as certainly relieve another, and fo
cviry one that labours under this Diftemper,
allowing oniy for the various degrees of Con-
cretion in the coagulated Matter, which is
contradicted by daily experience: So thar we
muft conclude there is fuch a difference in it,
as I have fuppofed, at leaft, that it is not al.
ways of the fame nature.

I fhall fay no more concerning this Sub.
jett, only as the nature, and effetts of fome
Remedies, which I have known ufed in
the Gout, have agreed with the Notion I
have of the Caufes, and Nature of it, and
confirmed me in my Opinion, fo I have fa.
tisfied my felf about the Eriology of theic

effects,
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. effefts, and the manner of their operation
from my Hypothefis, and perhaps, if it be well
confidered, it may lead us tomore rational,
and effe@tual means, and methods of Cure,
than are now made ufe of: Which it is not
proper at this time 0 infift upon, when the
defign of my Dilcourfes fhould confine me
to Anatomy, and natural Philofophy, and
every incurfion into the Province of Me-
dicine is a running ‘away from my Argu-
ment. =




The Firtu

DISCOURSE

OF THE

CARTILAGES.

Hus I have purfued the method I at
firft propofed, as far as the Carri-
lages, which though I cannot call

Bones, yet fo nearly are they al-
lied to them, that it is not very ftrange to
find them ftepr out of their own form into
the Claffis of Bones, and therefore it will not
be improper, though the Argument be diffe-
rent, to carry on my Difcourfes, with thofe
Obfervations [ have made of them, and with
the account of their Nature, In fome Fifhes
all the Bones, if I may fo call them, are no
other than Griftles, and there are in Man the
moft perfect of all Animals fome of them,

that conrinue cartilaginous for fome confidera-
' ble
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270 Of the Cartilages.

ble time after the Birth, and are in the ordi-
nary courfe of Nature converted into Bones.
The preternatural mutation of them of the
Afpera Arteria, of the Cartilago Enfiformi,
and fome others: into Bones is no more, than
has been obferved. So in Horfes, Oxen,
and fome other Beafts this change is not
very rare in the Cartilages of the Thorax.

But notwithftanding the aptitude there is

in the Cartilages to become Bones, yet the
difference, when they are one, and when
they are the other is confiderable. Firft in
their fubftance, and conformation. The fub-
ftance of the Cartilages is {ofter, and the parts
of them more eafily divided with the Knife,
neither have they any large Cavities as fome,
nor any f{pongious part, as all the Bonces
have, And whereas the Wall, or that, which
makes the fides of a Bone is the moft folid
part of it, I have in feveral Cartilages ob-
ferved it to be quite contrary, to wit, that
the exterior part was the fofteft, and moft
flexible.

Secondly, They differ in their flexibility.
The Bones are rigid, and more tenacious of
their figure, the Cartilages are flexible, and
more apt to be conformed to thofc figurcs,
which the force, that+bends them, would
oblige them to.
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Of the Cartilages; 271

The reafon of this ﬂcxibllity In one above
the other is the difference, there 15as to the
unién of their Particles, which in a Bone
ar¢ at their extremities o united jn cvery
feries, as to form a conrinued and an entire
ftring, and when all inflexion obliges the ¢x.
tremities of fome Particles cither to recede,
as where the convex is elongated, - or to 3
proach nearer to one another, ag when the
Concave is fhortned, confequently that Bo-
dy, in which they are fo united, that they
can do neither, muft be rigid, and unapi to
be bent.

The flexibility of the Carrilages arifes, ag
in all other Bodies, that may be bent with-
out injury, from the pofition, and figure of
all, or ac leaft fome of their Particles, as well
as from the difunion, and diftinction of theig
extremities, which are of a long figure, and
have a ftreight pofition, fo that one extremity
looks towards on¢, and the other towards
the other end of the Body, which they are
the parts of,

Befides the long figure, and the ftreight po.
fition of thefe Particlcs, chere is 2 certain or-
der obferved in the placing, and difpofition
of them, which is fuch, thatthe extremities
of thofe in one Series do not terminate juft,

‘where the excremities of the Particles, which

are in the Series nexr to them, do; but they
lie
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Jie beyond them, and reach to {fome inter-
mediate part berween the excremities of thofe
Particles, which lic next to them laterally;
as I.have expreft in the third Fig. Tab.IL
For as the extremities of the Particles in 2
fexible Body muft be diftin& and their figure
fuch, that thofe, which lie in one Serics may
be capable of moving, and fliding upon them,
which are contiguous to them in the next, fo
muft their pofition, and order be fuch thar
they may flip, and the extremities of their
Particles may not only approach nearer to but
recede from one another without interrupting
the continuity of the Body. For want of the
fir(t of which the Body would be inflexible,

and from a deficience in the other, it would

be inevitably broken upon being bent when
any part of it is elongated. But upen thefe
{uppofitions we may cafily conceive how a
flexible Body may be infle¢ted without a dif-
folution of the continuity of it, even when
the convex part is lengthned, and the extre-
ities of the Particles recede onc from ano-
ther. - Where they are driven clofer together,
it is true, there is no rcafon to think, that 2
FraGture fhould be the confequence of an In-
flexion though the extremities do not lie in
this order. But without doubt in the bend-
ing almoft of all Bodics there is an clongation

of one fide, even'when the other is fhortned;
and
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Of the Cartilages. 273
and fuppofing the alteration, which is made
in the pofition of their Particles to be by their
recedure, yet ftill the Body will be as fecure
againft a Fracture, and as capable of being in-
fleCted without any injury, whilft the order
of its parts is fuch as I afcribe to them: Asfup-
pofe in the fourthFig. Tab.IL. 4, 4,4, 4, to be
four Series of Particles lying contiguous to
one another laterally, and making one Body,
fuppofe thofe of the firft, and third Serics,
which have their termination about the mid-
dle part of them, which lic next to them in the
fecond, and fourth, to bemoved, and to flide
at one end towards 4, and 'in the other part
towards ¢, fo as to clongate the whole Body,.
we may apprehend, how they may move both
ways, and {lip‘upon the Particles, ‘which are
latcrally contiguous to them;,” without any in-
jury to the continuity of the whole, and un-
til they come as far as d, or the Interftices be-
tween the extremities of the Particles in the
fecond, and fourth Series there will be no
FraGure. But when they are forced fo far,
that one of their extremitics is brought to.
thofe Interftices, there will neceflarily tollow
a folutio Continui. And this is therealon why
a Body, when it is too much infleted, breaks,
and why it is broken firft in the convex
part, for on that {ide is the recedure of the

excremities of the Particles, ‘and the nearer
they
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274 Of the Carfilages.
they lie to the fuperficies there, the more
confiderable it is, and confequently they are
firft brought to the Interftices between the ex-
tremitics of thofe Particles, which lie next to
them laterally.

Not, that I fuppofe, that all the Particles in
every flexible Body ebtain fuch a pofition,
or that every one of them, that liec in the
fame Series, are capable of receding from, or
movipg nearer to one another, but there are
fo many, thatare, as anfwer to the degree of
inflexion, that the Body is capable n%
continuitate. And according to the number
and proportion of the Particles, that are of
a flreight figure, and thus pofited, and ac-
cording to the length of them, and the di-
{tance of the sxtremities of the Particles in
onc Serics from the extremities of thofe,
which are contiguous to them laterally, the
Body may be more, or lefs infleted without
a Fratture.

Befides their flexibility, the Cartilages have
fome rigidity, and a power of reftitution or
recoyling, when they are bent, which is very
evident in the Epiglottis, though it be not
forigid as fome other Cartilages, which has
no Mufclesto puliic up, but does after it has
been depreft by the defeending Food rife by
its own innate power of reftitution into its
natural pofition, which refleCtion may be ob-
ferved
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Of the Cartilages. 2575

ferved 'in it after the 'Animal is dead, when
it is preit down upon ‘the Rimula of the
Larynx. |

T'his feems to arife from the Air; fometimes
from ithe preflure of the excernal Air, fome-
times from an Aer infitus included in the Ia-
terftices of the Body ic feif , but gencrally
from both. 'As I have fhewn, thar it is ne.
ceflary the extremities of the' Particles in a
flexible Body fhould be ditin®, fo we may
reafonably think, there are fome Spatiola, or
Interftices between them, (nay in many Bo-
dies, which are rigid, they are very vifible,) in
which there is an imprifoned Air, which, as
it is evident from innumerable Experiments,
is endued with an Elafticity or Spring. So
that whatever preflcs ‘upon its Spring, and as
it were winds it up to an extraordinary heighe,
~will caufe a fenfible renitency in it, ‘and an
endeavour to expand it felf, and this refiftance
in the Air, when it is crowded into a nar-
rower {pace; thanis convenient to the nature
of it, is that which gives a recoyling Body
the power of refleltion, and obliges it, after
it is bept, to return to ics former figure, in
which the Spatiola within it obrain their
natural capacity, and the Air which is
compreft recovers the liberty of expanding
it felt.

T 2 When
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276 Of the;Cartilages.

When. the concave part of any rigid Body,
that is bent,.is fhoretned, and the extremities
of the Particles are preft nearer to one ano-

ther, the Interftices between them-will necef- -

farily be rendered lefs; and- the Air included
in them will be compreft, fo that the Spring
muft be, as it were wound up, and the na-
tural confequence of this compreflion will be
a renitency in the-Air, or,an.endeavour te

drive the -Particles into that pofture, and the

whole Body into that figure, that 'will re-

fiore the natural, capacity -of the Interftices,

which was accommedated to the quantity of
Air congained in.them. : The ftrength, and |

poweriul refiftance of - the agreal Spring; when
the Aur: is-contradted into. a natrower fpace,
than what. it uﬁfm;ly,-rand nuturall;f expands
ic ﬁ.i in, .is-evidently deen, in-the-ufe of 1a

Wind:Gun,, whg,r.ﬂ a greater (quantity of Adr

1S CIOW. d.cd INEO AL, sthan the {pacgs which itis
confined. to, is capable of containing without
a violent cnmprqfflqn, and. sunpipg up the
Spring m[: iE-Lo an,; cx,uaprdmar}' height, and
When the Gup is difcharged,, when the oim-
1 ded, Air bas the liberry. of; dilating it felf,
| relaxing its Spring, we find' with ‘what a
forc.. itexertsits clafticiey. . It
But. when, the .convex part of 2 recoyling
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Body is Llungatcd when the extremittes of

the Particles on'that fide recede from one ano-
ther
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Of the Caxtilages. 277
ther in inflexion, the preffure is then not up-
en the Air, which is included in the Interfti-
ces of the Body, but upon the external Air,
Forafmuch as the Spatiola between the ex-
termities of the Particles are inlarged, fo
far the Body incroaches upon the At
mofphere, and fo long as the external Air
1s excluded, and has not the liberty of filling
up what is added to the capacity of the
Interftices, there is nothing to anfwer for
that fpace which the dmofphere lofes, fo
that the external Air muft neceffarily be com-
preft, and the Spring of it heightned. = Thence
follows in it an endeavour to drive back the
Particles of the infle&ted? Body into their na-
tural pofition, and to reduce the Spaticia of
it to their former capacity, which cannot be
be done without the reftitution of the Body
toa more ftreight figure. An effe@ of this
nature from a preflure upon the exrernal Air
we have formerly feen here in an Experiment
made by Monfieur Papin before this honoura-
ble Society, which was donc wich the Barrel
of a Gun fitted to the Air-Pump. In which
Experiment the Air being exhaufted out of
the Gun, and obtruded upon the external Air,
and the external Air being excluded from the
Cavity of the Barrel, fo that it could not ob-
tain any {pace to anfwer for that, which the
gvacuated Air then occupied, it was com-

T3 preft,




278 Of the Cattilages.
preft, and the Spring of it confiderably
hcwhtned which afterwards appeared, when
the breech of the Barrel ias opened, and
the external Air had the liberty of expanding
it felfs for it rufhe in with that violence,
and exerted the power of its Spring fo much
as to thoot the Bullet; with which the Gun
was charged, with a great violence,

I'have been the longer infifting upon the

nature of Hexible i’md:ca and m; 1dc it ohe

part of my bufineis at this time to explain the

reaion, why rhoie, that have a rigidity, do

tecoil not only to fhew why the Carrilages

may bebent withous breaking, and how they
endeavour to return, afeer they are bent, to
their natuvral figure, but becaufe 1 defigned,

that what [ have faid concerning the flexibi-

lity, and power of reftitution, which are in
fome Bodies fhould ferve as fome account of
the nature of thefe parts, of the Particles,

which thefe Particles are difpofed. Now

therefore to make a particular application of * :
| theny
4l whi
o inti

| PMJ

what 1 have faid of the nature, and parts of
a flexible and recoyling Body, to the Carti-
lages, the figure of their Particles is long, and
they are (mooth, their pofition ﬂrc:ght, their
extremities diftin®, between which there are
Interftices, and in chefe Interftices is an in-

cluded Air, the Partlcles are difpofed in a

certain
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Of the Caxtilages. 279
certain order, {o that inevery Serics they reach
with their extremities to fome intermediate
part, or near to the middle of thofe, which
are next to them laterally, and lie quite over
the Interftices, which are formed berween the
extremitics of thofe on their fides, whereby
the Spatiola are inclofed, and the Air con-
tained in them is firictly imprifoned.

From hence we may underftand, wherein
the difference between a Bone and a Carti-
lage does confift, thatin one the Particles are
united at their extremities fo, thar every Se-
ries makes a continued, and compleat ftring,
whereas in the other they are diftin®, and
there are lictle diftances, or cavities becween
their ends, fo that they are in every Series
capable of being driven nearer to, or forced
fatther from one another. “And this is the
alteration, that a Cartilage undergoes when
it becomes a Bone, to wit, the Particles ac
their extremities are fo nourithed, and receive
fuch an addition, as to touch one another
there, to unite, and acquire a continuity,
which. makes them in every Series form an
intic¢ {lring, when the implanted Air has a
paflage out of the Interftices, and gives way to
that Nourifhment, whofc acceffion it did before
refift. By thisunion of the Particles the temper
of it isaltered,and it being difficult to difingage,
and part them, it grows firm and inflexible.

T 4 The
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280 Of the Cartilages.

The terreftrial parts, and the fixt Sale in

the Cartilages, whilft they obrain their pro-
per nature, are much lefs in proportion to the
other parts, than they are in a Bone. Forl
find there remains after Calcination but about
a fifreenth pare.

The Cartilages have a Membrane, as the

Bones have, which to fpeak properly we muft =

call the Perichordrium, thoughit is in a man-

ner the fame, anda continuation of the Peri- =

ofteum, confifting of the fame fort of threads,
being of the fame texture, and every way fo
agreeing with it, that [ need not ftand to give
a particular account of it. Neither does the
ufe and defign of the Perichondriam differ from
them of the Membrane, which immediately
covers the Bones, it ferves to cloath the
parts, and helps to fct bounds to their Ac-
cretion, it fupplies the want of Nerves in
them, gives them a fenfibility, and affords

them thofe Spirits, which are neceffary toaf: §

{ift in their increafe ; and is a medium, wWhere-
by the Tendons of the Mulcles arc fixed to

thofe Cartilages, which have any of them in- |

ferted into them as thofe of the Laryux, and
fome others. But in thofe, that are joyned

to any of the Bones, it feems to be chiefly |

ferviceable in ftrengthning their conjunttion.
For though there be another contrivance for

joyning

(it
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Of the Cartilages. 28
joyning of them, yet when this Membrane is
taken off, -or divided round that part, ‘where
they meer, they are eafily feparated,

For ftrengthning the adhefion of the Peyi-
chondrium to the Griftles, and confequently to
make the conjunétion of the Bones, and Car-
tilages, which are united, and the union of
any part, that appertains to them, more firm,
they have lictle Furrows, and fuperficial Pits,
or depreflions fo to inlarge their fuperficies,
where their Membranc is applied, and ad-
heres to them, which it does partly by an
immediate contiguity, which manner of Con-
junction, as I obferved, when I gave an ac-
count of the Perioffenm, is fo much the more
firm, as the furface where ewo Bodies, fo
united do immediately touch one another, is
larger, and therefore this Membrane has on
that fide, which lies next to the Cartilage,
inequalites, and protuberances exaltly fitted
to, and filling the fuperficial Cavities, which
are formed in the part it adheres to.

But befides this manner of .Conjunttion,
their Mcmbrane issunited to them by fmall
Fibrille, or threads, which enter fome way
into their fubftance, as thofe of the Perigfe-
um are inferred into the Bones. By thele are
fupplied the Spirits, which ferve in their Ac-
cretion, and by whofe mediation we may rea.

- fonably fuppofe, that the Carrilages have

fome




282 Of the-Cartilages.

fome other fenfe, than what is external, and
merely in their Membrane.

Though they prefent us with a whitith
colour, they arc not deftitute of Blood Vef-
fels, but they have abuadance of them, fo that
in the Oingle Cartzlago Thyroides 1 have feen
fome hundreds of Pores, by fome of which
fome of the Vefltls pals'd into it, as by others
fome of them had their egrefs. Thefe all
ferve. only fortheir Accretion, and Nutrition.

The Cartilages do not [eem to have any
medullary Oil feparated within them from
their Arrerial Blood. For though they evi-
dently ftand in need of fomethg of thar, or
the like nature, and when | have rraced the
Blood-Veflels, which run along commonly in
»the middle of thofe Cartil:ges, which are of
a long figure, fo far as the part where I
thought they had their termination, I have
fometime found an oily fubftance beyond i,
yet I could not difcover any Velicles, or
Glandules for the feparation of it, fo that
that Oil feemed to be fupplied from the
Bone, to which it was united. Thus in my
account of the Marrow I fuppofed fome part
of the medullary Qil to be affigned to the Car-
tilages, where they are joyned to any Bones,
and I obferved that there are Pores, which I
cannot but think are formed for the commu-
nication of it from onc to ghe other.

For
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‘0f the Cartilages, 13“;

i For the joyning of thoie Carrilages to the
Bones, which are united toany of them (be-
1 - {ides the fervice of their Membrane, which I

have taken notice ot) the Bones are form.
ed in that part, which is applied to them
with fome confpicuous Protuberances o
fhort and obrufe Roots, and other leffer
Radicles, which are numerous, and {tand
thick together as well in thofe Protuberances
asin the other parts of thatend of the Bones,

by -which they are a little way implanted
mto the Cartilages.
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Of the VS E o the
CARTIL AGES

HE ufe of the Cartilages in general
s no obfcure thing. We muft eon-
fider, that there arc fome parts of the
Body, which requirc a greater ftrength and
folidity , than was agrecable with the na-
rure of the Fibres, or Ligaments, as they
ate neceffary for the defence of fome ten-
der, and noble Parts, or for the Dilatation of
fome paffage, to keep it diftended, and to
reftore it to its natural capacity, when it has
been compreft, and fireightned 5 and yet
wichal ic was no lefs requifite, that they
fhould be more flexible, than the Bones, and
{o pliablc, as to alter their figure, when the
motions , and a&ions of fome of the parts,

which they cither protet, or are united, or.

adjacent to, do require it. Now toO make
2 Part both folid, and flexible, and fo ca-
pable of anfwering both thefe - intenfions,

Nacure has formed the Cartilages, which are
of
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Of the Ufeof the Cartilages, &c. 285
of ‘a middle temper between a Bone and a
Ligament, that partake of the firmnefs, and
rigidity of one, and the flexibility of the
other, and they are made ufe of wherever
a firmer part than a Ligament, and a more
pliable " fubftance, than a Bone is required.
And 1t were an cafie thing to fhew, how all
parts of this Conftitution are neceflary, and
ferviceable in every part, where they are
planted : But I think it not needful, fince
.every one, that does but view, and confi-
der the parts, which they are appointed to,
may have the profpect of them, and the
reafon of this contrivance at the fame time.
I fhall only give my thoughts particularly
concerning the ufe of the Cartilages, which
are united to the true Ribs, becaufe: their
ufe, and rhe manner, in which they are fer-
viceable in Refpiration decms to be imper-
fectly explained, and not truly underftood.

Any one may be fenfible, how improvi.
dent Nature had been, if the had made the
Walls of the Zhorax fibrous, and placed
two of the greateft Engines of Life with-
out a folid defence on thofe fides, which
are obnoxious to external preflures, and in-
jurics. Bur as thefe parts were to be pro-

teCted, fo'there is the neceflary alion of
Refpi-
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286 Of the Ufe of the

Refpiration, which as it was not to be in.
terrupted, nor the pares infervient thercunto
to be injured by external violence; fo there
muft be fome contrivance, that it may not
be hindercd by the firu&ture and nature of
the parts, which -inclofe the Cavity of the
Breaft. 1If the Carolages of the Breaft had
been Ligaments, or only membranous, the
Heart, and Lungs could have had no de-
fence and fecurity againft the impreffions,
which the violence offered to thefe parts
had been apt to make upon them. If they
had been plainly Bones, that Bow, which
lies between the Srerwum, and the Verte-
bres had not been capable of an Elongati-
on, which is certainly the thing defigned in
making fome part of it cartilaginous, that
by the reducing of that part to a more

ftreight figure boththe Vertebres, ‘and Breaft-

Bone may be protruded.

The learned, and ingenious Dr. Mayo has
given us a good account, how the Ribs do
contribute to the ampliation of the Breaft
by the alteration of their pofition, and be-
ing raifed from that Plane, which divides
the Cavity of the Breaft into two cqual
parts , towards which they did before in-
cline, be it the Mediaftinnm, or be it imagi-
| narys,
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Cartilages of the Thorax, 58 7

nary, fo that whereas before they  made

acute, they come to form right Ang|

gles with
that Plane. For the Ribs, as he obferves,

ar¢ not articulated with the Spine , and
Breaft-Bone at right Angles, bur fo as ro
form acute Angles beneath themfclves, and
he fuppofes the Cartilages are joyned to
them to add to their length , and for aug-
menting the Concave of their Arch, Apd
this is demonftrable, thac if feveral Bows,
or incurvated Bodics as the Ribs are, ly-
g upon, or inclining to a Plane, be o
raifed as to reft upon their ¢xtremities, and
to make Right Angles with that Plane,
they will form a large Cavity under their
Arches. But if this were the defign of
the Cartilages, the Ribs would have done
this as well if cvery one of them had
been a continued Bone from the Stermum
to the Vertebres. Therefore I conceive,
that they are intended to make the Ribs
more capable of altering their figure, and
fo contribute another way to the dilara-
tion of the Breaft. I fhall not then be
affraid ro afferc, that the Cartilages do
fome particular way add to the capaci-
ty of the Breaft in Infpiration, as I
doubt not, bur they likewife 2& a2 part,
and " aflit in the Contra®ion of ic,

when
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288 Of the Ufe of the

when the Air is forced out of the Lungs.

Firft I fay they help in inlarging the Ca-
vity of the Zhorax, not merely by being
raifed from the Plane, towards which the
Ribs incline, when the Air is evacuated,
but by altering cheir figure, when they af-
cend towards the Clavicles.  For.if we ftrictly
obferve the ampliation of the Breaft, when
we draw in the Ait, we fhall find, that
there is fomething more added to the Ca-
pacity .of it, than what can proceed from
the elevation only of the Ribs, it will ap-
pear to any, one, that takes notice of i,
that the Vertebres of the Thorax are driven
outwards , and the Sternum though nor fo
fenfibly is‘protruded, when we infpire, which
cannot. be effefted ' by the elevation of the
Ribs, and their forming Right Angles, with
that Plane, from which they are raifed. For
although this does inlarge the Cavity of
the Breaft in that part, which is under
their Arches, yet this clevation alone does
make no alteration in their Longitude,
without which it is impoffible they fhould
protrude both thofe parts, that are joyned
to their extremitics, at the fame time. For
fo long as the diftance between their ex-

tremes
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Cartilages of the Thorax. 28

tremes is: the fame, when they are pulled
up towards the Clavicles, as when they
defcend, this alteration of their pofition only
can fio' ways thruft forch the parts, which
are fixed ‘to their extremities.

Therefore to folve -this thing of the pro-
trufion of the Vertebres and Sternum in In-
fpiration, we muft fuppofe, when the Ribs
alcend, fuch a change of their figure in fome
patt of them, as makes an addition to the
length of the whole. And we fhall fee how
this is done, if we obferve the figure ot the
Cartilages, that are joyned to the true Ribs,
how it is :a fort of an Angle, fo thac as
this Angle is: more or lefs Obrufe, the ex-
treme part both of the Rib, and Cartilage,
- recede farther from, or come nearer to one
another. ' So that when the Ribs defcend,
and incline rowards their Plane, and their
Cartilages .obtain their natural figure, this
* Angle, as it is always obrufe, comes nearer
to a Right: Angle, but when they are drawn
up; it sis rendered' more Obtufe. And as
the alteration of their figure when wedraw
in the Air, and the reftitution of it in ex.
piration tequire their flexibilicy, fo I have
obferved thefe Cartilages to have continued
€artilaginous, and flexible, where chis An-

U gls
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190 OF the Ufe of the
gle has been, when the reft of the Carti-
lage has been of a bony nature, which con-
firmed me in my Opinion, that this angu-
lar parc of them is particularly defigned
for their elongation at that time, when we
infpirc. Now this is capable of a Demonftra-
tion, that as an Angle becomes more Ob-
tufe, and it approaches nearer to a ftreight
Line, the diftance between the extremities
of the two lateral Lines, which form it,

will be increafed. So it is here, the An-

gle of the Cartilages being rendered more
Obtufe by the contraétion of the Inter-
coftal Mufcles, and they being reduced
ncarer to ftreight figure, when the Ribs
are raifed, their extremities do neceffarily
recede from cach other, and confequently
thruft out the Stermum, to which they are
united at onc end, and drive back the
Ribs, which arc joyned to the other, by
the mediation of which they protrude the

Vertebres. And if this were not the de- °

ﬁ%n of that angular figure, which thefe Car-
tilages obtain, to wit, to add to the Ca-
pacity of the Breaft by the protrufion of
thofe parts, but only to inlarge the Cavi-

ty or Arch under the Ribs in their elevati-

on, I do not fee why Nature has made this
difference between their figure, and that of

the

thet
the
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the Ribs and did not rather give them
both the fame obliquity fo as to make one
exalt Bow of them both. Nay why has
Nature made any fuch thing as Cartilages
here, and filled "up fome part of the di-
ftance between the Vertebres and Stermam
with a fubftance of a flexible temper, if it
were not with this defign to make them
capable of an clongation, when if every Rib
had been a continued Bone to the Ster-
i, and had had no fuch thing as a Carti-
lage joytied to it, it had with an Articula-
tion at the Breaft-Bone been as readily
difpofed to afcend towards the Clavicle, and
would have formed the fame Arch, as it
does with it, if we fuppofc no alteration
in the figure of this part.

I have fecondly made thefe Cartilages to
cang)irf: in expiration, to prove which we
muft confider, that they obain their pro-

- per figure, and their parts have their na-

tural pofition only, when the Breaft is con-
tratted, and becanfe there eannot be fuch a
change in the figure of the Carrilages, as
renders their Angle more obrufe, chan it na.
turally s, withour the fame difturbance to
their Particles, and the fame alteration in

their Pores, or the Interflices berween

U3 the
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the extremitics of the Particles, as there are
upon the inflexion of any rigid Body, (for
what inflexion is to a Body that is ftreighr,
the fame is extenfion ro that, which is
crooked) therefore there muft neceffarily be
a preflure upon the Spring either of an in-
ternal, included Air, or of the external Air,
as the Convex is fhortned, or the Concave
is eclongated : For in the extenfion or{ re-
ducing of an oblique Body necarer to a |
{treight figure, different from what it is in || !
the %)cnding of one that is ftreight, when | 1
l
l

i il

B il o i ol S e . . -
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there is an elongation, it is on the Con-
cave, and the abbreviation is on the Con-
Vex part, - Y i

, l

Thefe Cartilages therefore having from r
the Spring of the Air a power of reftituti< | ¢
on, will, when their figure, and the capaci- | [
ty of their Pores are Igoaltf:rcd, as to make || f
a preflure upon it, recoyle, and without the | y

help of any Mufcles return to cheir firft -
figure, as we fee in the Epiglottis, which is i
not fo rigid. By this power of reftitution 1

d
they are one caufe of their own, and of \
the Ribs fubfidence, whercby they, contralt | §
the Cavity of the Breaft, and by making a |

3 greﬂhr& upon the inflated Lungs contri- |
g ute to the expiration of the Air, which °
E e ; ~ diftended =




_ .Cértilage_sqf the Thorax. 1293

diftended them. And this is one great
realon, why the Zhorax is contra®ed in all
dead Bodies. This we cannot. think pro-
ceeds from any action of the Mufcles, which
ferve for- expiration, unlefs we will fuppofe
they are always the laft thac a&, which
feems to be improbable, when we have bet.
ter reafons to conclude that the infpiratory
Mufcles are the laft of all thefe, that-cen.
tract themfeclves. Let them be which they
- will, this is certain, that after Death nei-
ther of them can modifie the Cavity of
the Breaft cither by contratting or diftend-
inﬁ of it, whereas if ‘the Lungs are then
inflated , and the Zhorax is dilated, fiill
it afterwards contralls it felf. And though
this is partly to be afcribed to the fubfi-,
dence of the Veficulous fubftance of the
Lungs, yet if we confider, that the re- -
filience, or refletion of thefe Cartilages,
when they are extended, arifing from the
clafticity of the Air, without any depen-.
dence upon the “Animal Spirits the power
of it remains the fame, ‘when the Body .is
dead, as it was before, ‘and that they have
ftill, 2 natural conatus’ to 'return to that
Figure, which, they cannot obtain without
the depreffion of the Ribs, and:the con-

tration
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traction of the Breait; we cannot but
think, that this is one thing, that deter-
mines the polture of the one, the figure,
and capacity of the other after Death.

ERRATA

Pﬂge to. Line 3. Read are. p.42.L18. for four r. three
p.55. Lao. verender. p.87. /1o, r. does. p.95.L15. r.places.
p. 109. /. 5. r.Glandules, p. 146. /. 25. r. exactly to. p. 186. 1.5,
7. an. p.199. l.21. for Glands 7.Glandules. p.222. L24. rJoynts.
p-226./, uit. forour r.one, p.227.for it 7, the matter, p.233,
b 15, rothey. ' [ el

ey BT,

S

14

o B e =~

=
Ll

= e

E=oEe



A Catalogue of Phyfick Books lately Printed
for Samuel Smich, at the Prince’s Arms
i St. Paul’s Church-Yard.

.
o

Raxeos AMayerniane in Morbis internis praci-

pue Gravioribus & Chronicis Syntagma, ex
Adverfaniis, Confiliis ac Epiftolis ejus , fummd
Cuwra ac Diligentia concinnatum.  16g0.

Phthiliologia feu Exercicationes de Phthiff tri-
bus Libris comprehenfz. Totumque Opus variis
Eiftorns illuftratum.  Autore Richards Morton,
Med. Doét. & Regii Collegii Medicor. Lond.
Socio. 1689,

De Morbis Acutis Infantum. Autore Gualtero
Harris, Med. Do&. Celeberrimi Collegii Medi-
corum Londinenfium Socio, atque Cenfore. 1690,

Synoplis Mechodica Stirpium Britannicarum, in
qua tum Notz Generum Chara&erifticz tradun-
tur, tum Species fingule breviter defcribuntuy
Ducentz quinquaginta plus minus novz Spe-
cies parum fuis locis inferuntur, partim in Ap-
pendice [eorfim exhibentur. Cum Indice & Vi-
rum Epitome.  Auctore Foanne Raio, ¢ Societate
Regia. 1690.

Pharmacopeeia Bateana. In qua, O&ingenta
crciter Pharmaca, plerique omnia ¢ Praxi Georgii
Bates Regi Carolo Secundo Proto-Medici excerpta,
Ordine Alphabetico concisé exhibentur. - Quorum
Nonnulla in Laboratorio Publico Pharmacopeeano
Lend, fideliter parantur Venalia : Atque in ufu fune

hodierne

N Sy N 1T




. Fa. Shipron Pharmacop. Lond, 1690.

paie T i

1 ¥
#

Orthotonia Medicorum obfervata : Annexa item
eft in Calce Tabula Pofologica Dofibus Pharma-

_¢orum . quorundam expeditius computandis- ac-

commodata. Curd Fa. Shipton Pharmacopeet
Lond. 1688. '
" An Effay of the great effe@s of even Languid

- and®Wnheeded Motion. Whereunto 1s Annexed
- an Experimental Difconrfe of fome little obferved

Caufes of the Infalubrity and Salubrity of the Air
and its Effe&s. By the Honourable Robers Boyle,
Fellow of the Royal Society. 1690.

R. Boylé's Memoires for the Natural Hiftory of
human Blood, efpecially the Spirit of that Liquor.
1684, Odavo.

——Experiments and Confiderations about the
porofity of Bodies. 1684. Oé&avo.

——Short Memoires for the Natural Experi-
mental Hiftory of Mineral Waters. 1685.

——Of the reconcileablenefs of Specifick Medié

" cinesto the Corpufcular Philofophy ; to which gs

Annexed a Difcourfe about the Advantages of the
Ule of Simple Medicines. 1685. O&avo.
The Philofophical Tranfa&ions, publifhed by

the Royal Society Monthly. Quarto,

" A&a Eruditorum ab Anno16%2. ad An..1690.
Lipfiz.. Quarto, : :
Pharmacopeeiz Collegii Regalis Londini Reme-
dia omnia fucciné&¢ defcripta 3 Atque Serie alpha-
beticd itadigeftd, ut fingula promptitis primo intui-
inveftigari poffint.  Edicion Altera Priori Caftiga.
tior & Auétior- Huic annexus eft Cacalogus Sim-
plicum, tum locupletior tum - Compendiofior,
quiam antehac Editus. . Acceflit in Calce Manuale
ad Forum : Nec-non Pinax Pofographicus. Curd

hodirnio apud Medicos Londinenfes. Huic acceffic




ey, e ) ——— ) S . S e — o s e e T

= o







R e R st L i I = S,







B e et A ———







