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Sir : F R o*MS :

Dr. Avchibald Pitcarn.

S IR,

Should be thought very ungrateful, if I did,

not acknowledge the great Obligations I

have 1o you, for the Trouble you have gi-
ven your {elf incolleing all the Miftakes of my
Prodromus, and inferting them in that learned and
elaborate Piece of yours, De Legibus Naturalis
Hiftorie 5 you have done me a very kind and
friendly Office, which [ do affure you I will not

forget . and fince my Obligations to vou on that
A 2 aceount
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account arfe now become publick, it is but rea-
fonable my return of Thanks fhould be fo too.
1 can’t follow a better Example than that you
have fet me ; and therefore I have beftow’d {fome
time in confidering your Writings, and have fent
you here fome Remarks I made upon them, asa
Token of my Gratitude for the Pains you were
pleas'd to take with mine.

- You werevery kind in advifing me to read the
Mathematicians ; for I muft own I have had more
afhftance from them than I expetted, in making
the following Obfervations. Tho’ upona clofer
Inquiry 1 find your Acquaintance is not very inti-
mate with them, yet you every where talk of them
as your particular Friends ; and profefs your felf
10 great an Admirer of' their way of {peaking,
that you chuie ro make ufe of their Language.even
where your Senfe wou'd be much clearer without
it. For example in the 7th Page of your Book,
De Legtbus,you fay, That the moft learned Robert
Sibbald, prepofed 1o bimfelf this Problem to be
felved in thefe words 5 and then you quote from
my Book, what I defigned to do in my Natural
Hiftorv. An ordinary Man would have faid,
Sir Robert Sibbald, undertook to write a Natural
‘Hiftory, which you call Propafing to bim/clf a
Preblemto be folved.

[n the foregoing Page you fall foul on the A-
natomifts and me, for talking of the Triangular
Figure of the Heart, for fay yon with a demon-
ftrative Air, in a very Univerfal Propofition.
Every Body mull have more than three Aaugles.
Pray how many Angles has a Sphere? Or is a
Sphere nota Bedy # [think in a Cone you'll have

. e
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a difficulty of findingabove one Angle ; and that
too will {carcely be allowed to be an Angle in
the ftrilt fenfe of the Word, as it is defined by
Euchid, and vet both he and Archimedes {peak of
Re&tangular Acute angular and Obtufe-angular
Cones. Bur I {uppofe you reftrain your Univerfal
Propofition to {uch Bodies only as are terminated
by Planes; and thenyour meaningis, that all Be-
dies except Spheres, Spheroids, Cones, Cylinders,
and innumerable others muft have more than three
Angles. Since then your Rule admits of Infinite
Exceptions, May not the Heart be excluded from
it likewife? I am {ure it is not conrained under
plane Surfaces. Now becaufe the Figure thatre-
prefents the Heirt when proje€ted, or delineated
on a Plane, was a Triangle, the Anatomilts
thought from thence they might take the liberty
of calling the Hearr a Triangular Body. Juft as
Archimedes denominares a Reftangular Cone trom
the Species of the Triangle that is formed by its
Seftion with a Plane through its Axs,

In Page 8th vou fay, You undertake this Exa-
mination of my Book, to let your Countrymen fee
the way (if any of them in the times to come fhou'd
artenmpt fuch a Work) of writing a Natural Hi-
flory, anllikewife at the fame time to fhew, thas
rhey arc the beft Friends to their Country, who are
the greateft Matbematicians.  How thefe two
thirgs can be thewn together, or what conneétion
there is between them, I proteft [ don’c unde;-
itaud 5 1 think ir would be as eafy to thew from
the true Method of Writing a Natural Hiftory,
th:t he who is the belr Shoemaker or Weaver is
the greateft Friend to his Coudtry, as from thence
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to prove, that the beft Mathematician muft needs
be fuch.

In Page 40, you gave me a brisk Attack, for
affirming the Earth to be the dryer, groffer. and
folider Globe of the Univerfe, which you fay is
very falie; and to prove your Affertion, you quote
a Theorem from Newron's Principles, which you
fay, in a very obliging manner, you'l tranfcribe
on my account. |

Thus you tranicribe it with fome Variations,
The Denfities (that 7 azyou ex-plain it, the dry-
aefs, groflncfs and folidity) of the Planets are ax
2heir diftances multiplied into the Roots of rheir
Lipparent Diameters. 1 pever obferved that Den-

itas fignified Drynefs, or that Denfis was dry
before. In Virgi/l have read,

Denfiffimus imber.

ButI did notapprehend it fignify’d a dry Shower of
Rain.By this new way of Interpreting,wez and green
Wood muft needs be dryer than old and feafoned
Timber, becauie it is much dezfer. Butyontook
the opportunity, I fuppofe, ot letring us know
you had got fo far as the 8th Propofirion, and its
Corollaries of the 3d Book of that Great Man's
Principia Maihematica. But had you gone fo far,
asto underftand the firft defnition of the firft
Book of the Principra, you could never have ta-
ken Denfitas in the fenfe you do here. It
happened a little unluckily, that in the The-
orermn, as it is printed, there is an error of the
Prefs, the word reciproce being lett our, tho’ in-
{erted atterwards in the Demonftration, which
mules the fenle quite contrary to whar it is, as

you



you quote it. One would not have thought, that
you who have alter’d fome of the kxpreflions,
‘would have left out the moft material word of all,
on which the Senfe and Truth of the Theorem de-
‘pends, had you that deep penetration in the Ma-
thematicks, which you always take pains to make
the Reader believe you have.

- But my Prodromus provokes you fo much, that
you are refolved to give itno Quarter; fometimes
you quarrel with it tora Trifley and fometimes you
let your Fury loofe upon it,when ’tis in no fault ac
all. [ happen’d to fay, that iz bad been obferved ar
Edinburgh, whilff the Wind was North, that the
Mercury bad rifen almoft to the top of the Brafs=
plate. This {eems to you to be a ftrange piece
of negligence, or want of exaltnefs in a Writer
of a Narural Hiftory ; for fay vou, I ought to
have told how high the Brafs Plates were, and
how much Edinburgh was higher than Leith, or
the Surface of the Sea. I wonder you did not
add, whether the Obfervation was made in a Cel-
lar or in the 14th Story, which is as marerial a
point as either of the other two. Who is there
that has feen a Weather-glafs, {o ignorant as not
t) know that the Divifions en the Brafs Plates,
begin generally at the 28th Inch and reachto the
211t {rom the furface of the Mercury. And when
I {aid that the Mercury rofe almoft to the top of
the Brafs Plate, it might have bzen from thence
concluded, without the help of much Gesmetry,
that the’'Mercury was near 21 inches high. Per
haps you went out of the way to do a good ni-
tur'd Officeto a Friend, and tellthe World, That
one George Sinclair, 7o i/l Man, makes very good
Weather Glaffes at Leezh: Bar fure ’twas an
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odd way 'to get vour Friend Cuftomers, by in-
ferting an Advertifemement in the middle of a
Book, which was never to appear in a publick
manner,

I have a far better opinion of my Peformance
in Natural Hiftory, that I find you thus fuii-
oufly fall foul on Dr.Cockburn, a Perfon whofe
diftant Abode might have been fome fecurity
from your Malice; if his good efteem tor Be/l~
/ini, and his too good Services for that way of
Phyfick had not prov'd a juft ground of Quar-
rel to one of your Temper. His difcreet Method
of recommending * Be/lini, a quality no Body
could ever accufe you of, has prov’d very efle-

7. &ual, and the Doctor is notafkam'd to praife
him more than t himfelf,even when he isa mend-
% ing him; nay, he fays he defpairs of ever at-
tajning his elegance of Expreflion, while he is re-
ducing his ufeful Speculations about Bleeding in-
to Practice, a method you wanted tolearn ot Be/-
{int, and he attempted to teach, but in vain.
How much like a Gentleman does he deal by
Bellini, while he correfts his Doflrine of de-
vrefs’d Pulfcs: This he does in many other
Particulars. -'
" *Twas well for Dr. Cockburn, that this your
Scandal was publifh'd betore his Pioblem, or
be fhould not have efcap'd fo well What an indig-
o nity was it for him to puta queltion to Dr. Piz.
ca:rn, or to undertake to {olve a Problem, your
peculiar Work : Bur was you not more highly
affronted that he really folv’d it, atrer you took
it for a2 Banter, and en Undertaking too great
Jor 1he Capacity ¢f a Man, and that tecaute it
ex-eeded your cwn. I do not find your great in-
s duft iy
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duftry has yet found any fault in it 5 but this is
fuch an unpardonableCrime in him,that he cerzain-
ly ftole it from your accurate inaugural Oration,
or vour pious Letrer to King Gelos and for this
you have, no doub, a demonitration. |
On the other hand, if your Inventious and De-
monftrations, here adduc’d, areduly confiderd, it
mult be granted your explanations of Bellinz arg
{o fhort of that Authors Senfe, and your own
pretended Difcoveries fo trifiing, that any one
would be ready to think you the very Tonie he
complains londly of, for defacing his Works by
fuch like Labours as yours are. g
"Tis very true, Dr. Cockburn, as many more
voung Phyficians, has had a tavourable opinion
of your underftanding fomething of Bellini, and
fome other Wiriters of Phylick; nay, has even
calld you the great t Impiover of our Northern; p, ¢,
Phyfick, a Charalter too low for you, and there- Alvi F
fure but juftly merits your Difpleafure at this fluvia
t me, as even Belinz has his times of favour '
with you. The Do&or therefore prefum’d to
ufe you as he has Hippocrates, Santforins and
Bellizi ; but ncw thiscaufe of Anger is removd ;
for he tound his trror aboutthe Scurvy, and is
gone the quite contrary way onhis ownS:rengto,
very much to the greater Satisfalticn of the
World, and I hope your Ingratitude will correct
h s Complements he has too freely b.ftow’d on
T IR 1 T . Tk g .
To make an end of this part of your Scandal ;
will it now be imagin’d thatyou can turn Pilferer
tiom Dr. Cockburn, and that in the moft arrcgant
and open manner. Let your own Words gain
credic wo fo firange a thing, Camtharides Chymice
A trallare
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sraftate exbibucrunt mibi Spiritus 1pfo Spirite
Cornucervi magss alcalici, @{ The whole of
this Experiment was writ firft by Dr. Cockburn
in Phil. Tranf. No 252. pag.161. and that two
Years at leaft before the World was bleft with
that other choice Piece of yours, De Opera quam
preflant corpora acida vel, €¢. Nay, 1am fure
100 youread it the very Summer the Tranfation
was publifh’d.  This is the higheft impudence to
aflume to your own very felf what is already
publifh’d info known a Paper. - This is far worfe
than colle&ing the Writings of Optical Authors,
ina Stile not barbarous, for equipping your dain-
ty Inaugural Oration ; ard yet to be fobb’d upon
Polterity for your own.
But to leave the Prodromus, let us take a
view of your choice Performances: In Page
28 of your Differtations you {et about te
find the Curve made by the Se&ion of a diftra-
&lile Canal with a plane Perpendicular to its
“Axis: For todifcover the Property of this Curve,
you reprefent it by an infinite Number of fmall
Right Lines, on all which there fall Perpendicu-
lars of equal lengths, which you fay will reprefent
the lateral Preflure of the Fluid : But thefe Per-
pendiculars (fince they are inclined 1o one another)
will neceffarily meet 5 wherefore the Queflion is
brought 1o thisy Ta find out 1be Curve whofe Sub-
fangentis do all meet 172 one Point, This Curve,
you {ay, the Geometers know to be a circle, and
therefore the Fluids left 1o themfelves, will ne-
ceffarily form fuch @ Canal whofe Scitions Per-
pendicular to its Axzs are Circles. 1 am not
here to difpute with you, whether the Seftions
of the Bleod Vefels be Circles 5 that they are
, oN fo,
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fo, I freely own, it being a common obfervation.
But the Queltion is whether you have proved
that they muft needs be fo ; and firit, Sir, (Lo’
1 have read fome Geomertry, I muft confcis L
don’t know what is meaned by rhe Sub-tangeuts
of a Curve meeting in a Point. The Sub-tangents
in all Curves is the fame by Pofition with the
Axis, and it is not eafy to underftand how Lines
that coincide, or are the fame by Pofition, can be
faid ro meerina Point: Bat I {uppofe you mean
that the Perpendiculars to the Curve, and not
the Subtangents, meet in a Pointy in which cafe
tis true the Curve is a Circle. But then you
ought to be a litcle more careful in your Exprefli-
on than I find you are, However, your way of rea-
foning is far from being good : Fortho' you have
proved that the Perpendiculars will meet, it
does not from thence follow that they muft all
meet in one and the fame Point, and unlefs this
be proved, you cannot demonftrate the Sc€tion 1o
be a Circle. You feem indeed to affume, with-
out a demonltration, rhat Perpendiculars can fall
trom one Point on all the parts of the Cuive,
and that they are of equal lengths: Bur is not
this to aflume the very thing you would demon.
ftratc 2 And is it not juft fuch reafoning as you
have in yout Propofition about the encreafe of
Blood > Then next yon aflume, that equal parrs
of thefe Perpendicuiars will reprefent the Pref.
fures on the fides of the Canal; that is, you af~
fume the lateral Preflures to be every where e-
qual : Bur how is that to be proved ¢ [ am fure
it is nottrue, if the Axis of the Canal lye in a
Horizontal Pofition, and the Fluid be left to it
fclf; that is, if it have no Preffure but whar a-

" riles
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rifes fromits Gravitadon, as you {uppofe in your
demonftration ; for in that cafe the Preflures
will be always proportional to the height of the
incumbent Fluid, and the Curve then will not be
a Circle, but another of a different kind, whole
. piq. Nature is ¥ determin’d by the Geometers. You
h Eru- fee, Sir, how many faults you have committed
yum  in arguing on an €afy Subje&t. However, it may
fiz.  beealily demonftrated, that in a diftraftile Canal,
all whote parts are equally flexible, if the Fluid
be not left to its felf, but be prefled forward by
an external force ; or if they are prefled one up-
on another with a force vaftly greater than that
of their own Gravity, the Seétion will be a Cir-
cle, and this is thecafe of the Blood Vefiels.

in the 19th Paragraph of the Differtation, you
have another Demonftration which ought to be
confiderd, Itis to prove, that between the E-
vanefcent Artery and the growing Vein, there can
be no Space, Body or Interftice into which the
Wouths of the Veins and Arteries open; hut
both thefe Canals moit make one continuedDatt :
For, fay you, 7f there werc any fuch f[pace, the
Blood within it preffing every 1wy, would much
eafter comprefs the fides of the Membranes that
Jorm the Mouthof the Vern, and make them touch
ong ancther than enter through that Orifice into
the Veiir, and inthar ci1fz the the Blood would
wet return tothe beart by ihe Veins.

[ like a Demonfiration that difproves Matter
of Fa& 5 but notwithitanding your Demonftra
tion, thar it is impoffible, we are cerain that
there are Veins and Arteries that are not imme-
diatelv conjoin'd, bur there 1s a Jerge Space, Bo-
dy or Imerfiice between them, Perhaps yon
§ ; il bl i © wonder
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wonder at this Aflerdon ; but I hope to make it
plainer and eafter to be believed than you have
made your Demonftration, that it is impoflible;
I fhall inftance in the Spleen. to which there goes
a Branch frem the Ceeliack Artery that divides it
{elf into fmall Capillaries, or Evanefcent Arteries.
Thefe enter the Spleen, and are inofculated into
its Subftance, without being immediatelv joyn’d
to any Vein. And jult fo there arifes from the
Spleen the Splenick Branch of the Vera Porta,
which is not joyn'd to any Artery, and this car-
ries the Blood from the Spleen to the Liver.
Now for all your Demonftratior, every Anato-
miit believes that the Blood paffes from the
Branch of the Ceeliick Artery into the Splenick
Vein through the Body of the Spleen, and that
it {till moves on the preflure of the Blood
within, the Spleen no ways hindring it. This |
think is a convincing Proof that your Argument
is not good ; let us now fee where the Fallacy
lies.

’Tis fomething furprizing to obferve the dif-
ferent cafts of Mens Heads, I thould have been
apt to have reafon’d from the Preffure of the
Blood juft the contrary way, and fhould have
thought that the Orifices of the Veins would
becotne larger and not quite fhut up by the Prel
fure of the Veins ; for the Blood by its Preflure
would endeavour to exrend the whole Surface of
the Body that contains it, by which means the
parts would be further removed from one ano-
ther, or which is the {fame thing, the Pores would
become larger. And then | would have confider'd
the Orifice of the Veins but as large Pores, which

would
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would thercfore be inlarged in proportion to the
reft of the Surface: Thusl would have reafoned.

But you may think this too obvious a way of
arguing, and therefore by a peculiar Art of rea-
foning, have turned the Argument the quite con-
trary way, and have made the Blood to thut up
the Orifice of the Vein, which is not to be done
without fuppofing the Vein to enter for {ome
way within the intermediate Body, and to hang
loofec within its fubftance. But this is a Sup-
polition, that 1 believe no Body will make
befides your felf, and you would do it only
to make way for your demonftration againft ir.
But after all, 1 don’t here difpute the truth of
your Conclufion with you ; for I believe as you
do, that the Capillary Veins and Arteries, except
in this cafe of the Spleen, are immediately joyn-
ed together, and thar they form one continued
Dutt. Forl fee neither any neceflity, obfervati-
on or ufe, for admitting an intetftice between
them ; yetthisismorethanyou have prov’d.

In the fame Differtation you give us an Hypo-
thefis for explaining the Phenomena of Secreti-
ons, which you think muft needs be true, be-
caufe of its fimplicity; Iam of your Opinion,
the more fimple the better, provided it will fuit
the purpofe ; bur otherwife, if it is not found
{ufficient to explain the Phenomena of Secretions,
it may be thought fimple in another ienfe than
you mean. You divide the Glands into fuch as
are Conglomerare, asthe Liver and Kidneys, and
into Conglobat Glands, as the Miliarv Glands of
the Skin; the firlt carry ourt the thick Fluids from
the Blood, and the other the finer parts of'it,
and the Orifices of the Secerning Dufls of the ﬁr%

mu
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muft be larger than the Orifices of the Secerning
Dults of the fecond' kind; fo that according to
you, all the difference of the Glands arifes from
the different bignefs of the Sccerning Duéls,
which go from the fmall Arteries; and therefore
all Fluids will pafs through thefe Duéts, if they
be large enough. But they differing in Magni-
tude, fome of them will admirt only thin Liquors,
and deny a Paflage to thefe thar are of a thicker
kind, whereas other Dults that have larger Orifi-
ces, will admit thicker Fluids y zhar 7, the finer
mixed with other that are not fo fire : But if this
were all that is needful to explain Secretion,
there could be no Secretion of any fimple Fluid
from the Blood, befides that which confifts of the
fineft Parts, and this you feemto allow tobe true 5
I fay likewife, that there can be no Secretion of
the groffeft Fluid,whofe Partscompofe the Blood,
For its Particles having the largeft Diameters,
whatever Orifice admits them, will admit all the
reft of the Parricles of the Blood, whofe Diame-
ters are lefs, confequently they entering with the
largeft, there can be no feparation; and the Fluid:
Secerned, will be of the fame Nature with the
reft of the Blood. Then next for the Fluids that
are of a mean thicknefs between the greateft and
the leaft, they muit confilt of all the Particles that
are in the Blood, whofe Diameters are lefs than
that of the Orifice of the Secerning Du&, and
they will be mixed in the fame Proportion thae
they were in the Blood before Secretion.  For the
Blood being every where uniformly mixed, all the
different forts of Particleswill arive at the Mouths
of the Secerning Dutls, in the fame Proportion
that they have 19 one another in the Blood before

Secre-
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Sacretion, and all enter, whofe Diameters are
lefs than the Diameter of the Secreting Duéls ;
therefore the difterent Parrticles that compofe the
Secreted Fluids, mult have the fame proporticn
to oneanother as they had in the Blood betore Se-
cretion.  So that if the thin and ferous parts of
the Blood be greater in Quantity than any of the
reft, the Quantity likewife of the Secreted Liquor
muft be greater than of any of the reft of the Par-
ticles ; and becaufe in thefe Secretions, only the
thicker parts are excluded, and all the thinner
admitted, the Liquor compofed of fuch Particles
muft always be thinner than the Blood. Whence
it neceffarily follows, that there can be no Liquor
{ecreted {rom the Blood this way, but whar muft
be thinner than the Blood it {clf. Bur there are
feveral Liquors fecreted thatare thicker thanthe
Blood. Therefore it is plain that your Hypothe.
fis is not {ufficient to explain Secretions.

Jf 1 were asconhdent on this occaiion, as you
are on all occafions, I would call this a Demon-
{tration 5 bur I will fay nothing more of it, but
leave it to you to coofider ity and if you find
that your Hypothelis is not fatistying, I defire
you to think of another that will anfwer all
the Phenomena of Secretions. I affure you the
thing may be done.

Before 1 leave this Diflertation, I cannot but
take notice of a {lip you have made. It is the
ooth §. where before a Propofition you premife
a Suppofition, that two Secerning Duétsare of e-
qual Orifices, and in the Propofiticn it {elt you
fuppofe them to be unequal, 1he quantity of
Secretions being, as you fay, proportional to the
Orifices, there being notbing elfe to make the

differérice.
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Difference.. You have ftrange ways with you,
fometimes you give us a Suppofitionin your Pro-
pofition, which is the very fame with your Pro-
pofition : At atother time you premife a Suppo-
fition, and immediately {vpprefs the contradicti-
on of it in your Propofition.

Your next Differtation is taken up in explain-
ing the efte€t of the Air on the Blood in the
Lungs, where you are pofitive, that the Air,
which enters the Lungs in Refpiration, does not
mix with the Blood. Butr notwithftanding
your Confidence, I believe there may be fuch Ar-
euments alledged forits entering the Blood Vef-
{els, as you will not eafily anfwer. 1 will here
take your method, and lay down fome Pheno-
mena, or Experiments, which ought to be con-
fidered before this Matter can be determined.

And Firft, It is known that Air will pafs thro
much thicker and clofer Bodies than the Blood-
Vefl:ls in the Lungs. To prove which, I will
give you the following Experiment. There was
a long Tube made of the very thickeft part
of an Oxes Hide, with a defign that a Di-
ver under Water might, by the help of chis
Tube, have a Communication with theopen Air
the Tube was well pitched all over, and clofely
iwifted round with Packthread, which was like-
wife Pitched, and over that there came feveral
Folds of the Inteftinesof a Sheep, each of which
were covered with Packthread and pitched, the
lower end of this Tube was immerfed abour ten
Fathom under Water, the upper reached above
the Surface of the Water, and then the Air
in it being prefs’d by the weighs of the incum-

B bent
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bent Water, made its way through all thefe thick
Subitances and came up, raifing a large Foam on
the Surface of the Water ; fince therefore the Air
being comprefled, forced its way thro’ {o ftrong a
refiftance as this Tube muft needs have, it may
eafily be allowed, that a preflure, tho’” much
fmaller, yetmay have fome effe€t in making the
finer parts of the Air pafs through the thin Coats
of the fmall Blood-Veflels.

Perhaps youw’ll fay, that the Air in the Lungs
has an open and free Paffage through the A/pere
Arteria, and therefore none of it will go thro’
the refifting Coats of the Blood-Veflels. But
pray confider this a little better : Loek over your
Staticks, and refleCt on the nature of Fluids, You
know when they are prefled, they endeavour to
recede by all ways fromthe preffure, and by thac
means will endeavour to ger through the fides of
the containing Vefiel, as well as through any o-
pen Orifice init. You own the preflure of the
Air to be fo grear, as to comminute the Parti-
cles of the Blood, and diflclve their Cohefions.
Now if the Sum ofall thefe Preffures, on the
fides of the Blood-Vellels, be any thing greater
than the Sum of all the Refiftances thar the fides
of the Blood-Vellels have to the entrance of the
Air, in that cafe there will always {ome Alr get
into the Blood. To make this matter as clear as
we can, let us bring it into Numbers. Suppofe
the preffure the Air fuffers at an Expiration, be
to the refiftance of the Coais of the Blood-Vellels,
as 10co to 999 ; then in that cafe, if the Air that
is forced outof the Lungs, ar an Ex{piration, be
divided into 1ceo parts, one of thefe will pafsin-
to the Blood, and the other 999 will go out by
.the Afpera Arteria. You
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You know that All Liquors have a Facility to”
admit the Air into their Interftices, there being
none ot them withouta good Quantity of i,
which ealily difcovers it felf by the Air Pump;
and if this Air, by long Pumping, be tuken out
of any Liquor, yet if the Liquor be afterwards
expofed to the Common Air, it will be found in
a little time to abound with Parricles of Air as
much as ever. By which ’tis plain, thatthe Air
has a tendency or Nifus to infere it felf into the
Pores of Liquorss and fince the Particles of the
Blood are divided in the Lungs, and furcher re-
moved trom one another, why may it not be al-
lowed, that the Air being prefled may get in be-
tween them. Next let me give youa Phenomenon,
by which it may be proved, that the Air when
prefled, does atually make its way through the
Pores of the Membranes into all the Cavities of
the Body, which have no communication with
the external Air. You know, if a Diving Bell
be funk Thirty four Foot, the Air within it is
comprelled into half the {pace it had before, and
its Preffure and Elafticity will be twice as great
as that of the external Air. If the Diving Bell
be funk Sixty eight Foot under Water, the Air
within it will take up only one third of the
fpace of it before, and it will have three times a
greater Preflure or Elafticity to expand it felf.
If it is Une hundred and two Foot under Water,
the Preflure of the Ait within it will be four
. times greater.

Imagine now a Man to defcend in the Diving
Bell Sixty eight Foot under Water, which has
frequently been done; I fay the Air asic is
compreft by degrees in defcending, mult make

: B a e
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its way into allthe Cavities of the Body which
have no communication with the open Air : For
if the Airin the Bell had no admiffion into the
Cavity of the Thorax, the Air that does there fur-
round the Lungs could by no means refift the
Preflure of the Air in the Bell, which is three
times greater than that of the Air within the
Body, which endeavours to expand this Cavity,
and by fuch a prodigious over-plus of Preffure
the whole Ribs and parts of the Body containing
this Air, would be diflocated, or the {ubftance
of the Lungs torn to pieces, to make way for
the exteral Air to enter the Cavity. Forto fhow
this by numbers, The Preffure of the Air that
{urrounds the Lungs within the Body, having
the fame force with that of the external Air on
the Surface of the Water, is equal to the weight
of a Cylinder ot Quickfilver Thirty Inches high,
and whofe bafe is equal to the furface of the
Cavity. The Preflure of the Air within the Bell
on the fame Surface, being three times grea-
ter, muft be equal to the weight of a Cylinder
of Mercury Ninety Inches. Since therefore the
fides of this Cavity are extended outwards with a
force equal tothe weight ofa Cylinder of Mercury
Thirty {nches high, and they are likewife com-
prefled inwards by a force equal to the weight of
4 Cylinder of Mercury Ninety Inches high, the
fides will really be prefled inwards by a force
which is equal to the weight of a Cylinder ot
Quickfilver Sixty Inches high, whofe Bafe is e-
qual to the Surface of the Cavity. Let us fup-
pofe that Surface to be equal but to0 one Square
Foot (tho’it is certainly much greater) that is,
t0 144 $quare Irches, and this Cylinder wiélﬁ be

5 s
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8640 Cubical Inches, whofe weight is above
soco Pound Troy. Since therefore a Man can
defcend eafily in a Diving Bell, and feel no fuch
exceeding great Preflure, it is piam that the Air
muft force its way into ‘all the Cavities, and fo
make an Fguilibrizm with the Air that furrounds
his Body.

It is neceflary that they who defcend in the
Diving Bell to any great depth, do it flowly and
by degrees, that the Air may have time to en-
ter fal% enough into the Cavities and Blood- Vef-
fels ; for otherwife it is obferved that they feel a

reat preffure and uneafinefs, and the Blood be-
g {trongly compreft by fo a great a weight,
burﬂs out at Nofe and Fars: But when they g0
down {lowly enough, they remain under Watcr
as eafy as in the open Air.

There is another Phennmem}n, which inclines
me to believe that the Air mixes with the Blood ;
and it is this, We find that Animalsare frequent-
ly kill'd by ‘infeftious Steams and Effluvinms
whlch thev draw in with rhEtr Breath; thus,
there is a Pit near ANaples, in which if 2 Dog
be let down but for glittle way, he dyes. Thls
is not to te accoited for, unlefs the Air
that carries thele Steams be fup ofed to mix
with the Blood. -This Objection you your felf
mention, and endeavour o anfwer it by fay-
ing, That it ought to be proved thar Refpi-
ratton cannot be ﬁnpp d by thefe infe@ious
Steams, unlefs they enter the Blood Veffels,
which you have never feen proved, nor feen any
reafon why when they aremixed with the Blood,

they fhould caufe a fudden Death. You Lnow
you fay, that thefe Steams are always ac com-

B3 panied
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panied with a greater or lefs Gravitation of the
Air, from which alone arifes the hindrance of
Refpiration.

Is it poiflible any Man can conceive that the
fmall Effluviums of Bodies fhould have fuch an
eftet on the Blood and Spirits, without being
nearer them than the thicknefs of the Coats
of the Veflels. Your Notion about the greater
or lefs Gravitation of the Air, isno ways a {uf-
ficent Anfwer: For it is certain that an Ani-
mal can live where there is much greater changes
of Air as to Gravity and Levity, than what is
produced by thefe Steams; and therefore your
Anfwer is nothing to the purpofe. But you de-
fire to know the reafon why thefe Steams when
mix’'d with the Blood fhould bring an immediate
Death, 1 muft confefs 1 am none of thefe Phi-
lofophers that think themfelves obliged 1o give
reafous for every thing, 1 know there are infinite
numbers of effe&ts in Nature produced by Caufes,
the mainner of whofe Operatiens is yet undif-
cover'd : However, if you require my Opinion,
as to this Matter, I will fieely give it you. Phy-
ficians know that there isgq great variety of Bo.
dies, which when mixed@vith the Blood, pro-
duce very. ftrange and wonderful Chauges in it.
Some iort intirely diffolve the texture of ity o-
thers only diminifh and lefien the degrecs of
Cohefion of the Parricles, and make the Blood
extreamly fluid ;3 bur there are other Bodies,
and the many in number, that immediately coa-
gulate the Blood, and makeir, inftead of a fuid,
a very hard and cohering Subftance. Now it
you'l fuppofe the Infettious Effluvia which en-
ter the Blood with the Air, fhould be of fuch a
1o i . natufe
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natute as to produce a ftrong coagulation in the
Blood, with which they mix, the Blood in the Ca-
pillaries of the Lungs becoming a hard and cohe-
ringSubftance will obftruét all the Paffages by them
into the Veins, and intirely ftop the circulation
of the Blood, for which reafon the Animal muft
dye. And thisI think to be a plain and ealy
account why fuch Steams are the caufe of fudden

Death. |
I will give you one Phenomenon more, that
brings along with it a very good Argument to
prove, that the Air conduces fome other way
than by its Gravity towards the confervation of
Life, and ’tis this ; An Animal when fhutup in
a clofe Place with an Air of the fame Denfity
and Gravity with the external Air, it commonly
breathes, will dye in a very little time: But if
there be forced into the {fame Place, when the
Animal is almoft expiring, more Air without let-
ting out any of what was there before, the Animal
will become thereby much exhilerated.Iknow you
fay the Death of an Animal proceeds from the
greater Preflureand Elafticity of the Air,ocafion-
ed by the Hear of its Body : But I believe this
increale of Elafticity can never be fo confiderable,
as to produce fuch an eftett, fince the heat of
the Veflel is not difcover’d to be very great; and
I think | have thowed that an Animal may eafily
live where the Preffure of the Air is triple,
whereas the Preffure that arifes from the Air be-
ing heated, cannot be above one Tenth of the
whole, and rtherefore it is plain that fuch a
{mall Change as thiscan never be the caufe of
the Animal’s Death. Belides, when the Preffure
becomes greater by the intrufion of frefh Air,
B a the
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t he Animal is fo far from dying the foonert for it,
that it is much relieved thereby, |

It feems to me that this proceeds from fome-
thing in the Air that is abforbed by the Blood,
and when that Matter is all fpent, as it muft
necds be by frequent Refpiration of the fame
A'r, that Alr will be unfic for the further con-
{etvaiion of Life, whereas when new Air is ad-
mitted, there will be more of this Martter, which
{fome way contributes to the Performance of the
Vital Funétions. What this Matter is, or how
it operates, I will not take upon me to deter-
mine, I muft confefs I don’t know, nor did I
ever fee any thing fatisfaltory written on that
Subjeft, Perhaps if Philofophy be advanced as
muchin after Ages, as it has been in this pre-
fent, this will come to be found out; but at pre-
{ent I fee no way of difcovering it.

But ftill you fay it is very evident that the

* Air does not enter the Blood Veffelsin the Lungs.

But becaufe the reafon you give for it cannot be
expreftin Latin or Englifh, | muft fec itdown in
your own Words as they are in §. 12. Page 48.
of your Dillertacions, Ex bifce Perfpicuum eft
acrem vafa Sanguifera Pulmonis nou fubire cum
camdem poft mortem Auimalis os non obturatimole
inveniatur in vaf€ cui inclufum eft. It {cems
there 1s fomething very evident here, but what

it is I know not. I can fee nothing very con-
. ipicuous but the Iniricacy of the Sentence.

Wk

When I read the Seawcnce, I concluded that
there was an error in the Puinting, and turning
10 the Errate, 1 found it {o: But now it is fet
it is {till as unintelligible to me as cver,

and cannor 1 guefs whar yvou would have.
What

¥ "
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What you have here faid, you call a2 Pheno-
menon, and you take upon you to explain the
reafon of it. In other Authors, that write more
clearly, we can find out what the}r would prove,
trom the Keafons they give: Bur itis my unhap-
pinefs here, as neicher to find the Reafons nor the

thing to be explain d by them.
Tho’ in this Diflertation you have propofed
the Solution of Harvey's Problem ; yet I cannot
fee you have fatisfy’d all the Difficnlties that oc-
cur in this Matter for I defire to know how it
comes, that an Animal breathes when it firft
comes into the World. You fay the Air rufhes
into the Lungs, being prefled by its Gravity and
-Elaftick Force, as into a Place that does no: refift
itsentrance,and that this is done before any dilata«
tion of the Thorax. But pray confider this a little
better, [ think from what1 have already faid, thac
all the C.:mttes of an Animal’s Body mutt bg
conftantly filled with Air, and even thc Cavities
that are in the Body of the Feetus, whilft in the
Womb, muft have Air in them of the {ame Den-
fity with the Ambient Air, and therefere when
a Faetus comes into the World, and is taken out
of the Teguments that involv’ d it in the Womb,
there muft be Air in the Cavity of its Thomr,.
which being endowed with the ﬁtme Gravity and
Elafticity, as the external Air, will refift the
admiffion of more Air ; and ’tis the {ame cafe
in Animals that live in the open Air; for it will
not enter the Lungs unlefs the Cavity of the
Breaft be firft expanded. I think therefore it is
plain, that when a Feetus comes into the World,
that the air will not rufh into the Lungs, unlefs
the Thorax be firit dilated, wlnch 1s coperary to
vour
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your Affertion; fince then thete can be no ad-
miffion of the Air into the Lungs, unlefs there
be a precedent Dilatation of the Breaft; that is,
unlefs the Mufcles of the Breaft a& and enlarge
its Cuvity. 1 would know why thefe Mufcles
{hould juft act then and never before. There are
feveral other Difficulties that occur in this Mat-
ter ; but I will not trouble you with them at
prefent.
. InPage §7.you undertake 1o anfwer fome Diffi-
culties, as how fome fort of Animals that feem to
be dead all the Winter, have yet Life and Re-
ipiration 3 and how it comes that in fome Dif-
€aizs a Man feems to have loft both Pulfe and
Kefpiration, and yet is alive 5 and you fay both
thefe Phenomena’s may be eafily accounted for
from this Obfervation. '

The Breaft of a Man you take ro be a Sphe-
roid, whofe leaft Diameter in thofe that are
come to their full growth, is about ¥ifteen inches.
Whilft the Breaft is dilated, the leffer Diameter
is encreafed, and the bigger is not diminifbed,
and by that means the Cavity of the Breaft be-
comes bigger. Suppofe the encreafe then from
the Back Bone to the Sternum to be only the
vis of an inch, and then ibe encreafe of the Ca-
vity will be 31 1uches, and (0 much Awr will en-
ter the Lungs when its Diemeter is only en-
creafed 1o of an inch : But if the encreafe of
the Diameter be %5 of an inch, the quantity of
Air drawn into the Lungs will be Sixty two
inches.

How the Breaft comes to be a Sphercid, I
can’t conceive. I have fome reafon to believe
that it is not ; becaufe Archimedes has demon-
% ' Atrated
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ftrated, that it a Spheroid be cut witk 'a Plane
Perpendicular to its Axis, the Seltion mult be
a Circle. Now cut the Thorax with a Plane
as you pleafe, you will not find the Seftion
to be a Circle. However, fince you will have
the Brealt to be a Spheroid, and you are to {how
your Mathemaricks on this occafion, 1will allow
that it is one.

But then how Come you todetermine the en-
creale of the Cavity by having only one of the bi-
ameters of the Spheroid and its encreafe. What
Archinedes taught you this? ‘1t it was any, it
muft be he that wrote the Latin Letter about the
Trinity to King Gelo. [ am fure you might
have learn'd from the true Archimedes, that
wrote about Spheriods, that this Problem was
undetermin'd, and taat havieg one of the Dia-
meters, and its encreafe, the encreafe of the Sphe-
riod might be what you pleafe, if the length of
its Axis is not given.

What Method you took to find out the en-
creafe of the Cavity of the Spheroid from the
encreafe of its Diameter. [ will not take upon
me to difcover 3 for that is as undererminable as
your Problem. However, allowing that you
have rightly albgnd the encreafe ot the Sphe-
roid from the encreafe of its Diameter, I will
undertake from thence to find out the Solid
Content of the Spheroid, and the length of its
Axis ; for that beccomes a determined Problem
from the Data you give, You know that it may
be eafily demonftrated from what drchimedes
has fhow'd in his Book about Spheroids, that
all Spheroids are two Thirds of the Cylinder
ci;cumficribed, which has the fame Axis miltlh
. tae
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the Spheroid: And thetefore if there be two
Spheroids generated by the rotation of two Se-
mi-Ellipfess ADB A EB about the fame Axis
A B, they will have the fame Proportion to one
another, as the Cylinder circumfcribed. Or
which comes to the {fame thing, if the Spheroid
A D B comes to be dilated {o much as to fill the
fpaceof the Spheroid A EB the encreafed Sphe-
roid will be to the Spheroid before it was en-
creafed, as a Cylinder defcribed about AEB is
to a Cylinder defcribed about A D B, and thefe
Cylinders being of the fame height, muft have
the fame Proportion as their Bafes have, or as
the Squares of the Diameters of their Bafes.
Call the Diameter of the leaft Cylinder a, and
that of the greatcfta -+ e thenisa*+2a¢e -} e
to a* as the Spheroid A E B is to the Spheroid
A D B, and confequently by Divifion of Ratio
sae -+ e*isto a* as the encreafe AEBDA'is
to the Spheroid AD B ; thatis, e multiply’d in-
t0o 2a-- eistoa?as AEBD A to the Spheroid
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ADB; and 2 be'mg in the prefent Cafe Fifreen

inches e = iEE of an inch, and AE B D A, ac-

cording to you 31 Cubical Inches; exz2a -t e

1
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ber of inches in the Spheroid A D B, or to the
Capacity of the Thorax, which therefore by the
rule of Proportion muft contain 23242 {olid
Inches,or maft hold above a hundred Gallons of
Wine Meafure that is a [ogfhead, and very
near two Thirds of another, and fo much ac-
cording to your numbers muft the Breaft contain.
1 muft confefs this Thorax of yours, is of the
largeft fize 1 ever yet read of.

Let us next {ee what mult be the length of the
Axis of the Spheroid. The Cylinder circums-
fcribed is to the Spheroid as Three to Two, and
therefore the Cylinder muft contain 34863 folid
Inches, and the Diameter of the Bafe being 15,
the Bafe muft be 177 Square Inches, by which
if wedivide the number 34862 we fha | have
196 Inches for the height of the (J linder, which
muft be the {ame with the I*eu‘rht of the Tho-
rax or Breaft; and becaufe a Man’s length is
commonly more than Sextuple of the Cavity ot
the Thorax, the heighth of a Man at this nate
of rﬁck:}mng muft be above T 176 Inches ; thag
35, muft be allowed to be 1co Foot high. A
Man of this height may ftand upon the Ground,
and eafily reach the top of the higheft Houfe in
Edinburgh, tho' the Houfes here be as high

as

is to 125, fois 31 to the num-’
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as in any Town in Chriftendom. You fee,Sir,what
Conclufion your Geometry is able to bring forth.
There are many mote things in your Differra-
tions that would be worth while to confider.
Bur | have nor leifure now to examine them {b
rouch as they delerve 5 I will ocly take notice at
prefent of your great skill in Arithmetick, and
your Artof calculating at the end of your Difler.
tation on Digeltion. You undertake to thew that
the force of the Mufcles compreffing the Stomach,
is fully {ufficient to reduce the Solids thart are ta-
ken into the Stomach, into the form of a Fluid fit
for nourithing the Animal. You proceed on the
Principle of Borrells, that the force of all Muf-
cles is proportional to their weight; and becaufe
the Weight of the Mulcle that bends the third
Joint of the Thumb, is 122 Grains, and its force
equal to 3720 Pound weight, ard the weighe of
all the Mufcles that prefs on the Sromach, is
8222 Grains: From whence you fay, As 122
Grains is to. 3720 Pounds, {0 is 8223 to 248235
Pounds. ’Tis fomewhart ftrange, that {o great
a Mathematician as you fhould not be able to
work the common Rule of Proportion, or the
Golden Rule, which every School-boy knows
exattly. Perhaps you have fome new way with
you, or fome other Notion of Proportion than
what is founded on the Elements of Euclid. 1
am {ure if we take the ordinary Method which
I learned at School, the fourth proportional to
the Numbers 122, 3720, 8223 is 25¢734, which
Number does not agree in any Figure with yours,
but in the firft. And when you come o calculae
the Mufcular Fibres of the Stomach it felf, you
fuppofe the weight ot the Stomach to be eight
Ounces,
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Qunces, which is 3840 Grains ; and you {ay, ac-
cording to the preceeding Rule, the force of the
Stomach muft be equal to the weight of 12951
Pounds. And here you muft be exceedingly cut
in your Calculation, urlefs you have {fome Secrets
in Arithmetick, fuch as you have in Phyfick, for
according to my Calculation, the 4th FProportic-
nal to the Numbers 122, 3720, and 3840, is
117088, which is almoft ten rimes more than
what you make it. The Force of thefe Mui-
cies, you tell us, is not lefs than that of any
Millftone whetever ;3 but if we proceed on a
more nice Calculation than you commonly ufe,
1 will venture to affirm, that the Power of all the
Fibres of the Diaphragme, and the Mufcles of the
Abdomen, isabove go Millftones of the largeft
fize. Iwill here give you the Calculation. An
Inch of Stone may be reckon’d to weigh an Qunce
and a half, and therefore a Cubick Foot of Stone
will weigh 216 Pounds Troy. Now there are
few Millftones that are 4 Foot in Diameter, and
they being Cylinders, the Area of the Bafe will
be about 12 Foorand a hall, and fuppofing each
Millftone a Foot thick, it will comain 12 and a2
half folid Feet, and weigh 2700 Pounds, which
is about 91 times lefs than what you fay is the
Power of the Mufcles that comprefs the Sto-
mach ; fo that g1 Millftones are but equal in
force to the Power of thefe Muicles, and who
would not be furprized to think that there is a
force equal to that of fo many Millftones, em-
ployed for the Attritionot the Alimenr, Butaf.
terall, if this matter be examined more clearly,
and things be fairly ftated, it will be found rthac
there is not the siz5 part of this force

that



that preffes the Stomach. Fot tho’ the Abfolute
force of all the Mufcular Fibres be {fo great as
you have fhowed. Yetall that is to be deduced
from thence, is, that if thefe Fibres afled in any
Body in Parallel Dire&ions, the weight they
could in that cafe {uftain, would be that of 91
Millftores ; or which comes to the fame, if all
the Fibres of thefe Mufcles atted direftly againft
two Bodies to prefs them together, the Bodies
will be as much prefled, asif g1 Millftones lay
upon them. Bur this is not the caf: of the pref-
{ure of the Mufcles on the Stomach; for their
Acltion on it is very OUblique, and much the great-
eft part of their force is ipent in their pulling a-
gainft one another, fo that notwithftanding the
abfolute force. of thefe Mufcles is fo great, yer

perhaps
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perhaps their prefuie on the Stomach will not he
{o great, as if 10 Pounds weight lay upon it. To
mhake thisclearer,letus fuppole two great weights
P and Q_tyed together by 4 Rope that paffes over
two Pullies C and D, and by that means they

refs the Body A upon B. Let us fuppofe the
orizontal Diftances of the Ropes from A ; that
- is, E A, ¥ A equal, and'the Weights alfo equal.
From the Principles of Staticks, the Preflure of
A upon B, will be to the weights P and Q. as
CEisto 2 CA; and therefore if each of the
Weights P and Q_ were 10000 Pounds, and C E
twenty thoufand times lefs than C A, then the
force by which the Bodies will be prefied toge-
ther, will be but the ten thoufandth part of the
Bodies P and Q 5 fo that if one Pound weight
lay upon A, the Bodies A and B will be as
much prefled as they are by the Weights Pand Q.
Ler us fuppofe now C A D tobe oneof'the Fibres
of the Diaphragma, which touches the Stomach
in A'; this Fibre, contralting, endeavours to bring
it felfinto a right Line, and by that means preffes
the Stomach. Now it CE were but the twenty
thoufandth partof the length of the Fibre CA D,
the Preflureon theStomach will be but the twenty
thoufandth part of the whole force of the Fibre.
You fee then, Sir, that to determine whetheér the
a&ion of the Mufcles 1s {ufficient for the Astriti-
on of the Aliment, you mult not only calculate
their abfolute force, burt their force by which they
prefs the Stomach; and without this, all youp
other Calculation figaifies nothing, fortheir abfoe
Jute force may be much greater than you make ir,
and yet not fufficient for the Reduclion of the
Aliment o a fluid Form. |
; C Let



Let us next inquire,t whether you be-more
happy in your reafoning about the praftical part
of Phyfick, than we find you are in the Specula-
tive. This fhall be of a Difeafe that falls oftneft
under the Phyfician’s Confideration, and the only
praétical Differtation in all your Works ; where
we may hope you are likewife more accurate,
fince the Subjettis of fuch moment, and that we
find all your pretences to Learning are {fummon-
ed together to expofe your Brethren. i

Arv prefent, it will be fufficient to attend how
you ‘'make good this heavy Charge. We fhall
therefore lay afide all your Digreflions, and learn
what Secretion or Evacuation ought to be made
choice of for curing Fevers, when fome Secretion
1s to be chofen. More particularly, that Fevers
are oftner cur'd by Medicines thar evacuate by
the Skin, than by Purging Medicines ; and that,
in oppofition to fome ‘ignorant Phyficians in
Edinbureh. 5 b

+ At firft feting out we muft have Patience till
we hear of your acquaintance with Sreno, and a
touch at yonr own Praife. But let us begin to
Bufinefs; you delire it may be obferv'd, that
Fevers go oftf by augmenting Secretion at the
Skin, by the Glands of the Kidneys, ‘and by ma-
king a Diarrhza. Sccondly, that there are not
any Vellels, nor any ‘Glands of our Body {ferving
tor Secretion (as if fome Glands did not) that
may not be fo enlarg’d as to receive and ieparate
any Liquor commonly feparated in‘other Glands.
From thefe Obfervations you conclude, thart there
is not any Fever, the like whereof has not been
carried off more frequently by Secretion at the
Glands of the Skin, than at any of the reft; and

| - i LYt cthereford



therefore there is uot-aﬁﬁ-kind of Fever-matter
that may not be carried off by the Glands of the
Skin. 2. e.d. | 3
 If we had follow'd you threugh all your Di-
greflion, we had never come to a clear fight of
this Mathematical Conclufion, which will 1till be
more plain, if we view it in a common way of
ipeaking. Experience fhews us, that Fevers are
cured by Sweating, Urine, ‘or Stool; and there-
tore Fevers may be thus cur’d, is your Conclufion
and Difcovery 5 but that from the {ame Obferva-
tion, or your fecond, they are oftneft cur'd ar the
Glands of the Skin, is not made appear ; tho’ it
is what your Adverfaries wanted, and you under-
took to demonftrate. - o0 3

Before we proceed 5 I muft tell you that your
fecond Obfervation is very ill fupported by the
Particulars you' alledge in its favour , tho’ it
ferves you to no great purpofe at prefent, if it
were realy true. Moreover, your expreflion a-
bout Secretion fhews how little you know of that
Affair 5 but as this has been done adready at grea.
terlength, I (hall only obferve how widely you
- difter trom Dr. Cockburn on thisSubjelt 5 yer he
muft needs be oblig’d to you for his Doftrine.
Read him again, and you’ll find your changing
Hands of Secretions very abiurd ; as alfo that
your circular Duéts of difterent Diameters help
us very little in the cafe. of different Secreti-
ons. : :

But, to leave this, let us advance with you in
your further Difquifition in- the' Subjett of Fe-
vers. ‘Thenext Enquiry thenis, Hew much, and
772 what manner the Blood 7s chang’d or alter’d in
time of a Fever. - , :

C2 In
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In order to refolve this ufeful Queftion, fome
Experiments, you fay, may be proper, that hew
the Narure of the Fever-matter to be fuch, as
may pafs by any Veflel. But, once more, thefe
Experiments are really fo proper and material,
that you think fit to put off the Difquifition at
this time ; efpecially that youfeem to be of Opi-
nion, thatit may be fully fatisty’d, by thewing
what proportion the Natural Secretions have to
one another. Howfoever improbable a Medium
this feems to bes; yet we are willing to learn,
how, by the given Proportion of Natural Secre-
tion, the Difpofition and Aptitude @ the Fever-
matter may have to pafs indifferently by any of
the Secreting-Vefiels. But, inftead of the De-
monftration, all this account is turn'd into a piti-
tul Comparifon of Senlforius’s Experiences, by
the help of a little Arithmetick 5 tho' Huygens
muft be brought into the Scene upon’account of
the Chance thatthis Fever-matter may have to pafs
rather by the Skin than at any other Paffage of
Evacuation. Had it not been more proper, firft
to have anfwer’d your Queftion, and to have told
us the narure of the Fever-mattery then your A-
-ithmetick might have tound a place to fhew us
the odds of this Matter being voided at the
skin, and at other Parts ? Buat your new methed
of Demonltration is to beg the Queftion, and to
tall foul on your Adverfaries. On the other
hand, if you’ll allow a little of your Liberty to
r. Brown, one S«ppofition for him will conclude
211 you have faid more powerfully againft you,
than your many Suppofitions make for you. Sup.
pofe then,this Fever-matter or ferment, isin a ve-
ry ingonfiderable quantity in the Bleod: It will

' thence
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thence follow, that it may be foon difcharg’d by
Stool, or otherwife ; and far more certainly that
way, than by the Skin ; the means for produ-
cing that effe&t being more conftant in their Ope-
tation. This one Confideration of a greater cer-
tainty, at once determines the Choice of any
Prudent Perfon. . |

In efte&, the only thing that is plain without
a Suppoftion, is that Dr. P ——72 KNOWS no=
thing of a Fever s fince after all your {peciousPre-
tences to Demonftration, we know nothing of
this Fever-matter, nor how it afte€ts our Blood ;
nor whether Evacuation is at all neceffary, nor
which is the beft. Only as the Inquiry {feems to
be about the Choice of Evacuations, we fuppofe
there is an equal aptitude for this Matter going
any way, and then there will be a greater quan-
tity of it {pent by the Skin. = Burt as all this is
right upon Suppofiticn, we leave you to make it
further out.

The Corollaries, yon draw from thefe Demon-
ftrations, ftanding and falling by their fufficiency
may be juftly negle€ted, pleafe only to remem-
ber, that as Fevers having been car'd in ways of
Evacuation, is founded on Experience 5 fo the
like Experience evidently teaches us how little ne-
ceflary a Quantity of any Evacuation is : Nay,
how hurtful a great quantity has often been, is
well known to every Phyfician.

Dr. P. himfelf {feems abundantly apprized
that a fufficient Evacuation may be had by
Purging ; but then, according to his Modern
Method of Demonftration, Pusging is the Eva-
cuation by the Skin. 1i thisis allow’d him a-
gainft the Senfe of Sumiforizs and all Phyficians,

he
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he may be in the right; but, in that ¢afe, his
Adverf{aries and he are agreed, and there’s an end
to the Differtation. This abfurdity is fo grofs,
that nothing lefs than his own Words can gain
credict to the Ubfervation. ¢ For, fays he, as
““ to what concerns an Evacuation made by the
“ means of Lenitive Medicines, or of fuch as
“ clear the firft Paflages of Excrements that
¢ flick to them; this is no more to be atribu-
“ buted to Purgirg or augmenting the Secreti-
“ on of the Belly, than the wafhing of the out-
“ ward Skin: For thofe Lenitives only pro-
“ mote-fuch a Perfpiration of the Inteftines, as
‘“ thart of the outward Skin ; for when the Pores
““ of the Inteftines are open’d, a greater quanti-
“ ty of Tranfpiration rufhes out there, than
“ out of a like Portion of the outward Surface

““ of the Body. |
From thefe Wotdsit is, at leaft, plain, that
thefe Lenitive Medicines are a more certain means
of evacuating a quantity by the Bowels, than the
proper means can do by the Pores of the Skiny
a conclufion altogether againft your purpofe.
But fay you, thisis not purging. - Pray good Do-
&tor, what do thefe Medicines pafs for among
Phyficians, Purges or Sweats ¢ Purging Medi-
cines they have all along been reputed ; and yet
they are effeual means for curing a Fever, as
Dr. Brown aflerted, and you prove. e
[ know not how poflibly you can get clear of
this Abfurdity, but by having recourfe to your
common way of Demonitration. For the pur-
pofe ; {fuppofe Fevers only to be cur'd by Tran{pi-
ration; but they are curd by lenient, Anzgiice
gewtle, Purging : Therefore gentle Purgatives
Pros
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promote Tranfpiration; by no means Purging.
This is a clear Demonftration, the Expreflion
new, contrary to the ufe of thefe Words a-
mong Phyficians, and downright oppofite to
Sanforiws, Thus you ftand by your felf in a
new Languge to no manner of purpofe, but to
be reconcil’d to Dr. Brown when you leaft intend
it

I defign’d, Sir, to have fhewn to how little
purpofe you have attempted Bel/ini’s Theorem,
and that your Skill in Mathematicks is as defici-
entinitsdifcovery, as in the mentioned inftances ;
but we muft keep within the due bounds of a
Letter. 1 hope what is already faid, will con-
duce a little to make you know your felf ; [ am
{ure it will make you better known to our Coun-
try-men, however great a Stranger you have hi-
therto been to both. By this, your Civility, in
endeavouring to make me known abroad, is fome-
what repaifd 3 and it had been much to the ho«

nour of our Country, thatyou were likewife 2
Stranger there.
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