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i AN

Of th;:' DivisioNs u_f PuLsEs.

MONG the various figns of difeafes,
none are more {i¢quently, nor more
juftly, attended to than thofe arifing

from the pulfe ; and though fuch may be,
for the moft part, infufficient by themfelves
to afcertain the nature of any diftemper, yet
we can feldom, with fafety, proceed to the
cure, without taking fome indication from
the ftate of the pulfe, |

Or the different conje@ures which we are
enabled to form from the pulfe, the moft
obvious are, the increafed or diminifhed ve-
locity of the blood, when either of thefe are
in a confiderable degree ; the changes in the
acion of the heart and arteries, and the
comparative force of thefe organs. From
the pulfe likewife we are frequently cnabled

A 2 1o



4 Ofithe Divifions of Pulfes.

to draw indications relating to the quality
of the blood. But thofe who have been
moft attentive to the fymproms of difeafes,
and are acquainted with the animal cecono-
my, will judge beft of what importance an
accurate examination of every circumftance
relating to the pulfe muft be in the pradice
of medicine,

TuE muldplicity of definitions, and the
too minute divifions of pulfes, have, inftead
of perfpicuity, been productive of {fome de-
oree of obfcurity. Many authors have men-
tioned the grEAT, the sTRONG and the
ruLL pulfe indifcriminately, though thefe
may be eafily diftinguithed. It is hoped,
therefore, that an attempt to correlt thefe,
with fome other improprieties and defeéts
in this part of pathology, will not be deem-
ed unfeafonable. |

BeLrint, who hath written explicitly
on this fubjet, makes the firft divifion to
confift of twelve kinds; or of {ix, each hav-

ing
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ing its oppofite correfponding pulfe: thefe
are the PULSUS MAGNUS and PARVUS;:
FORTIS and DEBILIS; PLENUS and va-
CUUS; CELER and TARDUS ; FREQUENS
and RARUS ; MOLL1IS and DURUS,

Some of thefe are feldom, if ever, expref-
fed in Englifh ; for which reafon they are
here, and fhall be throughout this effay,
mentioned under Latin names.

Wuen we confider in what refpefts a
pulfe may deviate from its natural ftate, we
thall thereby be led to make the firft great
and fimple divifion: after which it will be
eafy to conceive what is meant by com-
pounded pulfes,

AN artery may differ from its natwral ace
tion by being too 'much, or too little, dilat-
ed; or in its pulfations being too frequent
ortoo flow.

it
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IT is evident that many divifions may be
conceived, from the various dilatations of an
artery, independent of the frequency of the
pulfations ;- and likewife fome from the fre-
quency independent of the other. But, in
making the firft and fimple divifion, it will
be proper to diftingnifh; as much as poffible,
thefe different pulfes by the greater or lefs
frequency of the pulfations ; that is, when
the pulfe exceeds, or falls below, its flandard
number in a given time. The reafon is evi-
dent, when we confider, that we can be fure
of the number of pulfatious; whereas the
various degrees of dilatation of an artery
cannot be afcertained with fuch precifion as
to eftablith accurate divifions.

IT may be obferved here, that, in men-
tioning the ftandard number of pulfations,
it is not to be underftood as if this could be
reftrited to a precife number. Baut if, ina
matter fo delicate, we can come within fix,
eight, or, in fome people, ten pulfations, it
will be fufficient for all the purpofes wanted.

As
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As a deviation from the natural dilatation
of an artery rarely, if ever, happens, atleaft
from an internal morbid caufe, without the
pulfe likewife changing from its ftandard
" number, We may, from hence, be led to de-
duce the four following pulfes,

1. WHEN the artery, in its vibration, ex-
ceeds its natural dilatation, the number of
pulfations being equal to, or fallmg below,
the ftandard. * .

2. WaE EN. l:hc az;t.ery falk helow its natu-
ral dilatation, the number of pulfations be-
ing above the ftandard.

3. WHEN thﬂartﬂry cxceeds :hc {’tanda d
both in the dilatation and number of p_ui-
{ations. '

4« WHEN it falls below- its natural dilﬁr,a-
tion, the number of pulfations being equal
to, or below, the I;Eandgrd.-

THE
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TuEe firft of thefe I cail the pursus
MAGNUS; the fecond, the puLsuUs PAR-
vus; thethird, the puLsUs ForTIS; and
the fourth, the ruLsus pEBILIs. The
firft of thefe differs from the fecond, and is
oppofite to it, both in the dilatation and
number of pulfations ; and the third differs
from the fourth in the fame refpeds.

TraovucH the differences. in the dilata-
tions of the artery, and the differences in the
number of pulfations, generally, perhaps al-
ways, attend one anether ; yet, as the for-
mer are often wholly undiftinguifhable by
us, we muft therefore add to the firft clafs
the PULSUS FREQUENS and RARUS ; that
is, when the number of pulfations exceeds,
or falls below, the ftandard, while the exten-
fion of the artery is, to our feeling, unchan-
ged. Could we difcover the various exten-
fions of an artery with the fame accuracy as
we can reckon the number of pulfations,
thefe two pulfes,the FREQUENS and RARUS,
might be neglected.

ArLL
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Ary thefe pulfes may be better coriceiv-
&d from'the figure *, whete 2 J; the di-
ftance betwixe the parallel lines; expreffeth
thie difference berwixt thie {yftole and dia-
ftole of the artery in'the pulfes deferibed a-
bove ; we, the times: and the undulations;
‘diftinguithed by the nuriterical figares, fhew
the number of pulfations in equal timies.
From the figute, this claf§ of pulfes may
be convéniently compared with the mean
ot natural ftate of the pulfe. |

Tue reafon why the puLsUs FORTLS -
is thus diftinguifhed from thePULSUS MAGa
NUs, will be obvions when we confider, that,
in otder to make tht‘lartcry ftrike againft
the fingers with vigoar, it is not only ne-
ceffary that it exceed its ufual dilatation;
Bur likewife that the number of pulfations;
i equal times, be increafed.

We tiiay have a juft idea of this from a

pendulam ; for; if the ofcillatians of the pen-
Buiat i dulum

* Plate I Fig. r. |
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dulum be wide, but flow, thefe correfpond to
the puLsUS MAGNUS. - Bur, if the ofcilla-
sions of the fame extent be accelerated,
thefe will give a proper idea of the puLsUS
rorRTIS: for the force with which the
pendulum would ftrike againft any refitting
body is increafed according to the degree of
acceleration. y e |

THE puLsUS PARVUS is fo namcd from
the diminifhed time of each pulfation, and
likewife from the vibrations of the artery be-
ing more contracted than in a natural ftate.
The puLsus DEBILIs conftantly indicates
an unnatural weaknefs in the aétion of the
heart.  Thefe two pulfes are frequently men-
tioned indfcriminately : but, as they may be
diftinguithed with eafe and certainty, and
as they correfpond with propriety to the two

prccedmg pulfes, it is hoped that this dl.ﬂﬁun
will be admitted.

‘THERE remains another kind of pulfe in
this divifiori ; this is when the artery, in the
fyftole, doth not returst to its natural ftate

of
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of contraltion; or rather, when, in the fy-
ftole, the diameter remains more extended
than it ought. This is the puLsUs PLE-
NUs; and, as it indicates a plethora, may
properly be termed the plethoric pulfe.
In this cafe there feems likewife to be, for
the moft part, an uncommon dilatation in
the diaftole, and the artery is fele full, foft
and obtufe, though its vibrations be feeble.
The pursus PLENUS is fo named, not
from a great, or {trong, vibration of the ar-
tery, but from the indication of an unnatu-
ral folnefs in the veflel.

Tu1s pulfe is often confounded with the
PULSUS MAGNUS, as the learned M. de
Haller obferves; and yet they may with-
out difficulty be diftingunithed : for the vi-
bration of the artery, in the puLsUs PLE-
NUs, is weak and confined, though the ar-
tery be really full and extended : whereas, -
in the puLsus MAGNUS, the vibration is
greater and ‘more free. In the ruLsus
i B2 PLENUS,
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PLENUSg, the artery is frequently found to
recover its elafticity by bleeding,

SomE authors, in the divifion of regular
pulfes, feem to think that each ought to
have an oppofite correfponding one. Thus,
having deferibed the pULSUS PLENUS, we
find likewife a PULsSUS VAEUUSs mention-
ed. But, upon confidering the matter with
great attention, I prefume te think that
there can be no fuch pulfe diftinét from
thofe already defcribed *.

For

¥ The Greeks, among other pulfes, mention the Ewrﬁm ma;
Bnt it appears, that they did not underftand by this, a low or
emptjr pall'c, as contradiltinguifhed from the puifis plonus, Thus
Aretzus, in defcribing 2 beginning penpneumﬂn}r, Lib. II. de
acut. morb, Egvyuol Ta wpire peydios, xewi, &c. Now the Mm
magnus and pulfus vackus can never be fuppofed to coincide, in the
fenfe in which the Irmdems underftand the latter. By I?vygc;
wivoe nothing mere can be meant than a foft pulfe, yielding rea-
dily to the touch, the artery feeling as if it were full of air ra-
ther than blood; fuch as that defcribed b}r Galen in the fame dif-
eafe o ;J. w‘;plﬂ'[ulu.uwmv {mpu}*,ﬁm;) m}-:t; it wmi xu,r.m‘-raritc ﬂ !xﬂv
% Buvlpie 3 perdude fuolve TO T Miﬂp.ﬂﬂw &F Iagog. pullium,
The pulju; wacuus then of the aneients feems to have been the
j,!r:dfiu plesus of the moderns.
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Tox, if we {uppofe the greateft degree of
inanition, without deftroying the ation of
the heart altogether, the pulfe, in this cafe,
will properly come under the denominatioy,
either of the puLsus rarvUS, or of the
PULSUS DEBILIS, though, before this eva~
cuation, it had been 2 PyLsUs PLENUS.

It hath been thonght, in making thefe
diftintions, that a pulfe, which is defined
from excefs, whether in the quantity of
blood, or in the action of the heart, ought
to have an oppofite pulfe from an oppofite
caufe *, |

BuT we may obferve, that an artery can
admit of more divifions from its dilatations
than from its contracted ftate: for the arte-
ries are not fuppofed to contradt beyond the
fyftole, which is their natural ftate, or that

which
* Cum igitur unaquzque res dupliciter a naturali {latu rece-

deve poflit, vel deficiendo, vel excedendo ; omiils pulfus, a me-

diocri deficiens, vel excedens, appellabitur non naturalis, Bel-
lin. de pulfi
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which they affume when they fuffer no vio-
fence.  But their diameters may be extend-
ed beyond their nateral degree, in the fy-
ftoic, as well as in the diaflole, as is the cafe
of a pleikora 5 and, in fo far, an artery may
deviate from nature in more refpedls by ex-
cofs than by defedl. |

IT hath been obferved, that the rur-
sus MaGNus and the puLsEs FORT1s de~
note much blood *. When thefe are nnder-
ftopd as narbiral pulfes, they may indicate
that the veflels contain a fufficient quantity.:
Buor, when they indicate a morbid ftate of
the body, they are the refult of the quality,
vather than of the quantity of the bloed. Jt
is rrue, that, in inflamatory cafes, the difeafe
miay be moderated by bleeding, and is often
eured by repeating shat evacuaiion; but,
in thefe cafes, as the fever abates, the blood
35 obferved to change its quality ; and, when
the difeafe is removed, the patient is foyngd

| Q.

* Xd. hid.—Beerhaave mflitut. § gsg. 9.
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to be weakened in proportion 1o the quan-
tity of bleod loft. But, in true plethoric
cafes; one acquires ftrength and alacrity
from the evacuation; which isthe crITE-
RION of a true plethora, or 2 fign that the
morbid caofe lies folely in the quanticy of
blood. a¥ .

- THEPULsSUS CELER and PULSUS TAR-
DuUs, are not fuppofed to relate to an in-
creafed or diminifhed number of pulfations
in a given time; but to the artery receding
more quickly, or flowly, from the fingers in
feeling the -pulfe. 'Thefe pulfes feem not
to differ from the morr1s and Durws, but
might be better exprefled by 0BT usus and
AcuTUs, without any further diftin&ion.

Urox the whole, the primary or moft
fimple divifion of pulfes confifts of fevem
kinds, viz the puLsus macNuUs and Pag-
VUS; FORTIs and DEBILIS; FREQUENS
and RARUs; aad the pULsUs PLENDS or
PLETHORICUS,

ALL
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Avrr thefe pulfes, or the moft part of
them, are fometimes to be met with in the
different ftages of thie fame difeafe; but
there are other difeafes to which particular
pulfes “are more peculiar.  The rurLsus
MAGNUs frequently attends a sTuPOR, €O-
MA, ¥ERTIGO, LETHARGY, and other dif-
orders of the head, where there is little or
nofever. Itislikewife not uncommoninsy-
POCONDRIACIsMand MELANCHOLY,and
often prefages a man1A. In this refpeét
the hypocondriacal diforders, in men, gene-
rally differ from the hyfterfcal ; as the lattet
are comitionly artended with the rpursvs
PARVUS : and, in general, the puLsus
MAGNUs is rarely to be met with in women;
their manner of life and habit of body ren-
dering the fex more liable to the oppofite
pulfe. | O

THE PULsSUs PARVUS is to be found in
moft part of fevers, either through the
whole difeafe, or in fome of the f{tages.
Towards the end of inflamatory fevers, this

pulfe
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phlfe is an unfavourable fign, It is a patho-
gnomic fign in hedic fevers. The low, ma-
lignant, bilious and peftilential fevers are
commonly attended with this pulie through-
out. It is almoft a conftant concomitant
of the PHTHISIS PULMONALIs. It is
likewile common with women, who have
weak nerves, and who are {ubjeét to fudden
tremors, palpitations, and to the well known.
tribe of hyfterical fymproms. In general,
this pulfe is more frequently met with than
any other arifing from morbid caufes.

THE PULSUs FORTIs commonly ifitio-
duceth inflammatory fevers, efpecially thole
proceeding from inflammations in the THO-
RAX. -This pulfe; more than any other,
indicates bleeding;; being' a cerain indica-
tion of an increafed velocity in the circula-
tion, and frequently of a cohefive {tate of
the blood. Butthough, ininflammatory fe-
vers, attended with this fymptom, we bleed
with- fafety and advantage; yet theré ate
feyers, in fome periods of which we meet

C with
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with this pulfe, and then ought to be cau-
“tious of bleeding. This is the cafe in fevers
of the remitting and intermitting kind,
where the pULSUSs FORTIS precedes criti-
cal {fweats.

THE PULSUS DEBILIS always indicates
a diminifhed velocity in the circnlation, and
is, of all kinds, the moft dangerous; and
the more {o, if, with the diminithed exten-
fion of the artery, the pulfe fall confider-
ably below its ftandard number: for the
blood, not being f{ufficiently agitated, foon
lofeth its natoral texture. This pulfe is
frequently unequal, and interrupted *.

I. S. a man aged about fifty five years,
of a flow fpeech, and flow in all his mo-
tions, whofe profeflion and genius confined
him to mechanical ftudies, and arithmetical

| computations,

* Qui pulfus has malignitatis notas omnes conjunétas habet,
certum lethi fignum eft; neque talem hominem evafifle exem-
plum extat. Haller in inftitut. § 966,
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computations *, fell into a flow fever, at-
tended with a deep sTuPOR, frem which
the moft {timulating medicines were infuf- -
ficient to roufe him. His pulfe, which, for
the firft day or two, had been ftrong and
frequent, for thirteen days afterwards, in
the courfe of the difeafe, did not exceed
forty eight in a minute ; which, for fuch a
length of time, was the floweft pulfe I had
ever felt. Though the pulfations were
not very {mall, I was informed by the fur-
geon, that they were fomewhat {maller than
in a natural ftate; and that, in health, his
pulfe ufed to beat about fixty five in a minute,

ABouT two days before death, his pulfe
became lower and more frequent ; and both
it and other fymptoms foon gave evidence
of a refolved ftate of the blood.

L.a SUPPOSING

* Thefe charafters are particularly mentioned, as I have fre-
quently obferved that people of this conflitution are fubjeft to
diforders of the head, attended with a flow pulfe,
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SurrosING then the artery, when beat-
ing fo {low, to have loft, in the diaftole,
one tenth of its natuaral diameter ; and that,
in the f}*ﬂ'ole; there remained feven tenths
then was the velocity of the blood in the dif-
eafe to that when in health, as twenty-three
to fifty-one. Had there been no difference
in the dilatation of the artery, the propor-
tion, depending only on the number of pul-
fations, would have been as eight to eleven.
But though we fuppofe the artery to have
Toft only fo much of its extenfion as, with
the diminifhed number of pulfations, to have
raade the circulation in the difeafe, to that
in health, as thirty to fifty one; there is rea-
fon to believe that even this would have
been infufficient to preferve the proper tex-
ture of the blood for any confiderable time.

In this cafe, we have an example of the
pulfe pafling from a natural ftate to the
PULSUS FORTIS, from that to the PUL-
sUS DEBILIS, and from that again to the
PULSUS PARVUS. It mmay be obferved

' that,
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that, though the number of pulfations in
the puLsUs PARVUS may fometimes ba-
lance the lofs of dilatation in the artery, fo
as to preferve the fame degree of velocity in
the circulation’; yet this pulfe feems always
to indicate, either the weaknefs, or the la-

bour and difficult attion of the moving:
POWETs

THE PULSUS PLENUS is frequently met
with in women, when the periodical return
of the MENSTRUA approacheth ; ]_:;articu-
Jarly in thofe women who menftruate with
difficulty. This pulfe is likewife to be found
in people of a thin habit, and pale com-
plexion, fubjet to hemorrhages, whether
from the nofe, lungs, or hemorrhoidal veffels.

THE PULSUS PLENUS, not being diftin-
guithed by any increafe or diminution of
pulfations, may be attended either with a
quick, or flow circulation, and therefore
could not be well exprefled in a figure.

Having
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Havine thus propofed the great or pri-
mary divifion, it will be eafy to refer the reft
of the pulfes to it, fo as to diftinguith what
hath been calied the compounded pulfes.
Thus, the moLLIs and DURUS, CELER
and TARDUS, AcUTUS and oBTUSUS ¥,
DICROTOS, INTERMITTENS Or INTER-
CURRENS, may fall in with any of the
pulfes defcribed above,

Maxy names have been affixed to pulfes,
which are merely figurative, and may well
be difpenfed with.  Thus, the PuLsUs For-

MIcANS, or fluttering pulfe, is nothing but
the

® The pulles durus and mollis, celer and tardus, acutus and ob-
2ufus, which may be confidered as not differing from one another,
may be conceived from figure 2. plate 1. where, if a ¢ reprefent
the furface of an artery in the diaftole, the numbers 1, 2, 3, will
give an idea of the durus, celer, or acutus; and 4, 5, 6, of the
mollis, tardus, ox obtufus. Thefe pulfes, being diftinguifhed by the
proportions of time betwixt the (yflole and the diaflole in each
pulfation, may coincide with any of the pulfesin the firft divi-
fion, which are all diftinguifhed, either by the velocity of the pulfe,
or by the dilatation of the artery differing from a natural {late,
or by both thefe together; to which two diftinctions the three
pulfes here defcribed have no reference.
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the puLsUs PARVUS in its loweft ftate; the
VERMICULARIS Isthe PULSUS DEBILIS
the puLsUs UNDOsUS is that kind which
is faid to be felt fuller under one finger than
another ; but which cannot be owing to any
difference in fo fmall a portion of an artery,
but either to the greater preflure of one fin-
ger than of another, or to one part of the
artery lying more fuperficial, or deeper, than
another. This kind, .therefore, as well as
thepuLsUs MYURUSandcAPRIZANS,feem
to be only a deception. ' Bur every kind of
pulfe, having fome-tefemblance to 'a'wave
may, without impropriety, be termed unN-
posus. INow, as the idea of fome of thefe
pulfes appears to have arifen from an une-
qual application of the fingers to the radial
artery, the method of feeling pulfes to the
oreateft advantage, may not be unworthy
the attention of young pratitioners.

AN artery being but a very lictle more or
lefs {fuperficial gives the idea of a {trong, or
of a weak pulfe: hence it is, that, in the

{ame
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fame perfon, we often feel the pulfe in on
arm different from that ‘in the other; and
Boerhaave juftly obferves that the pulfe is
frequently deceitful in fat people *.

WaeN the pulfe is not diftin&, the moft
certain method of judging of it is, to prefs the
fingers fo much that the circulation in the .
artery may {feem to be {topped ; and, raifing
the fingers gradually, let the touch at laft
become quite fuperficial. By this method
we may judge with more certainty of the
altion of the artery, than by an uniform
preffure of the fingers: and as, in feeling
the pulfe, when our fingers are cold, we are
apt to believe the pulfe to be weaker than it
really is, itis of fome confequence to preferve
the natural heat of the hand.

IT hath been believed, that there is an
exact proportion between the quicknefs of
the circulation and animal heat; or rhat

the

* Boerhaave inftitut, § gbo,
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the degree of heat increafeth in proportion
to the attrition, and momentum of the blood ;
and the pulfe, being the only indication of
changes in the circulation, hath likewife
been believed to indicate greater or lefs de-
grees of animal heat *,

WrETHER thofe, with whom the nata-
ral momentum of the blood is greateft, be
likewife pofleffed of the greateft degree of
vital heat, in the fenfe in which the ancients
‘underftood vital or internal heat, I fhall not
pretend to determine. But we now know
that nothing more was underftood by this,
than the principle of life, in an higher, or
. lower degree, independent- of real or abfo-
lute heat.

BuT though the conftitutions of animal
bodies be fuppofed to be, cereris paribus,
better, the greater the nartural force of the
moving power is, this hath no relation with

abfolute heat, or animal heat, taken in a
D literal

* Boerhaave Inflitut. § 968,
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literal fenfe, which doth not appear from
obfervation to depend upon the momentum
of the blood, attrition, or the refiftance oc-
cafioned by the denfity of the fluids; for it
is known from experiments, that the heat
of the human body is frequently above the
{tandard, while the momentum of the fluids is
confiderably below its natural ftate; parti-
cularly when the texture of the blood is fo
much refolved that we have reafon to be-
lieve the refiftance at the capillaries is lefs
than vfual. This is, for the moft part, found
to be the cafe in the laft ftage of putrid, bi-
lious, and peftilential fevers.

Proressor de Haen obferves, that the
momentum of the blood, or attrition, is fo far
from being the caufe of animal heat, that,
even after the motion of the fluids hath
‘cealedaltogether, heat hath been found toin-
creafe; and accordingly obferved the thermo-
meter to rife when applied to human bodies
immediately after death, When the thermo -
meter is fuddenly expofed to heat of a con-

fiderable
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fiderable degree, the mercury is obferved to
fall a little, and then to rife.  The glafs ball
of the inftrument being fomewhat enlarged
by the heat, before it hath had time to
act upon the mercury, is the caufe of this
defcent. For the fame reafon, when the
inftrument begins to cool, the ball is con-
tracted before the mercury hath loft any
degree of its rarefaction, and, confequent-
ly, it will afcend in the tube, even while the
ambient heat diminifheth *. This experi-
ment therefore, meant to prove the increafe
of heat after death, would have been more
fatisfattory, had the learned author figni-
fied that he was aware of thefe effeéts of
heat and cold on the thermometer.

IT is not improbable that heat, whether
of itfelf a pofitive body, or merely the mo-
dification of other bodies, may be poflefled
of different qualities, as well as it is {fufcep-

D2 tible

* This hath been afcertained by various experiments, par-
ticularly by: thofe of Bulfinger, Comm. Acad, Petropolitan.
vol." 3. p. 242
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tible of different degrees.  Thofe who have
been accuftomed to touch fick people, afpc.
cially when under the #pecies of fevers laft
mentioned, muft have been fenfible of a
pungent heat, affe@ing the fingers in a man-
ner different from the heat of the body
when in health, though then raifed to an
high degree by exercife, or otherwife. Ga-
len was particularly attentive to this circums
{tance, and defcribes the difference bertwixt
a vital or natural, and a morbid heat, as 2
fymptom of great confequence *.

Tuxr pulfes hitherto deflcribed are meant

as indicating a morbid ftate of the body,
and are fuppofed to refer to every perfon’s

natural pulfe; for what 1s a narural pulfe
wnh one perfon, may indicate a morbid
; ftate

® Siquidem eft fubftantia caloris genuini (73 Zupire Bipus) tem-
perata ; ignea adventitii (+§ Exmrire.) Sanorum enim calor va-
porofus eft, blandus, et ad tadtum familiatis, gratufque, nihil quod
moleftum, alperumve, et mordax fit, habens. Contra febricitantium
calor, prefertim fi febris fit he&ica, aut ex humorum orta putre-
dine, acris, ingratufque eft, mordax etiam, ac tangentem manum

pertundens, atque pungeps. Galenin Hippocrat, Aphorifin, 14.
{e&. 1.
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{tate of the body with another. One of 2
gigantie fize, and of an athletic habit, hath
not naturally the fame kind of pulfe with a
dwarf ; nor can either of thefe be fuppofed
to have a pulfe equal to that of the other,
without a difeafe; and we often meet with
people, feemingly of the fame habit and con-
{titution, who have neverthelefs pulfes of
different kinds; from which it appears of
what advantage it is to be acquainted with
the conftitutions of people in health, to be
able to judge with greater certainty of the
nature of difeafes.

BuT, when oneis faid to have naturally

a great or little, a ftrong or weak, a quick
or {low pulfe, thefe are fuppofed to refer to
an univerfal mean pulfe; an idea of which
every phyfician muft form to himfelf, from
a frequent examination of a variety of pulfes.
Thus, when Boerhaave fays that the pulfe
which is ftrong, great and flow, is, of all
kinds, the beft, we muft underftand this as
referred to an univerfal mean pulfe, or the
| expreflion
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expreflion can have no meaning: for where
any perfon’s pulfe is faid to be great, ftrong
and flow, with refpe& to the mean or natu-
yal ftate of that perfon’s pulfe, then are we
to underftand thefe charaers of the pulfe as
indicating a morbid ftate of the body.

Essay Il
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Of MENSTRUATION,

THE monthly evacuations of women
being one of the moft curious cir®

cumitances in the animal ceco-
nomy, feveral learned phyfiologifts have
exerted themfelves to account for them.
Some would afcribe them wholly to a pe-
riodical addition of blood, without ad-
mitting any change in its quality, while
others would have them proceed from a

fermentation, or fome other change in the
fluids.

DocTor Freind, among others, having
treated this fubject with his ufual elegance
and perfpicuity, and his hypothefis having
been generally adopted, I fhall here examine,
(thonghwiththe regard thatisdueto the me-
mory of fo refpetable an author,) whether his

E method
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method of accounting for the menfes by
mechanical laws be fufficient, and agreeable
to the operations of nature; or whar other
principles can affift us in explaining this
. branch of the animal ceconomys

I. AMONTHLY PLETHORA,arifing from
a defetive perfpiration, is the ground work
of Do&or Freind’s hypothefis. But it doth
not fufficiently appear, whether the learned
author means that a greater proportion of
blood,andalefs proportionof perfpirable mat-
ter is generated in women than in men ; or,
fuppofing the proportion to be the fame in
both, whether the difcharge by the pores of
the fkin be lefs in the female fex than in
the male.

TaAT this laft was Doctor Freind’s opi-
nion, appears more probable from feveral paf.
fages in his Emmenologia, particularly where
he quotes the fifty fecond aphorifm, fect. 1.
of Sanctorius, in {upport of his own hypo-
thefis, viz. that want of ftrength is a caufe

of
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of a defeftive perfpiration; that the force
of the heart in females, being lefs than in
males, is infufficient to difcharge all the per-
fpirable fluid, and that the quantity retain-
ed proves the canfe of a periodical pLE-
THORA ¥,

AccorpING to Doétor Freind, the quan-
tity of the monthly difcharge may amount
to about twenty ounces f. Hence one thir-
tieth part of this quantity, or even of two
pounds, every day, comes to be but-an in-
confiderable diminution of perfpiration, and
will fufficiently account for the monthly
PLETHORA I,

E 2 THAT

* Quid enim eft robur, nifi vis illa quz a fanguine et fpiri-
tibus in membra derivatur? ea vero quomodo derivari potefl,
nifi cor validius contrahatur 7—Ad hunc modum a viribus imbe-
cillis orietur perfpirationis defettus. Emmenol. cap. 3.

+ According to others, particularly Sydenham, it is much lefs,
Aftruc makes it extend from 8 to 16 0z. De Haen fromg4 to 10,0r 171,

- ¢ Igitur fatis effet fanguinis plethorici ut Iib. 1. 3 qua vulgaris
eft catameniorum menfura, fingulis menfibus effundi poffit, fi non
ultra 5 2 drachm. quod perpaucillum eft, pe rdiem imminueretur
perfpiratio. Emmenol. cap. 7.
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TuAT there is 2 redundance of blood
gvery month is abundantly evident. But that
the caufe of this PLETHORA is a deficient
perfpiration, may be called in queftion for
the following reafons,

1. THE quantity of perfpirable matter
retained in the blood every day, accord-
ing to the above computation, being only
6. 4 drachms, cannot be fuppofed to pro-
duce bad confequences, provided it be not
retained in the body many days. But, if
this quantity goes on accumulating to two
pounds, ot nearly fo, in thirty days, it cannot
fail to have bad effects, long before the ex-
piration of that time, according to all the
accounts we have of obftructed perfpiration,
Sanctorius every where declares the danger
of a {topped perfpiration, and fays, that
twelve ounces, (which is little more than
one half of the above-mentioned quantity,)
retained in the body for twenty four hours
only, muft either be difcharged by fome fen-

fible,
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fible, and critical evacuation, or quickly oce
cafion a difeafe *,

2, Ir the final caufe of the PLETHORA
in women be the nutrition of the feetus,
as hath been generally believed, it is not
probable that nature, in order to attain this
end, would have recourfe to a real defelt,
that is, the want of power to expel an ex=
crementitious fluide Nor can we well be-
lieve that this fame fluid, which is found to
be fo hurtful to the body when retained in
it, can be the fource of milk, a nouritfhmeng
{o neceffary for children after birth,

3. Ir Dottor Freind confiders the menfes
as the effeft of diminifhed perfpiration, it
might naturally have been expe&ted, that,
in order to make one part of his hypothefis
{quare with another, the learned author
would have fuppofed, with fome others, that
this monthly evacuation is the means of pur-
ging the blood ; whereas he fays that the

menftrual
* Sed. 14. aphor. 31, and 37,
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menftrual fluid is the pureft, and muﬂc fra=
grant arteri ial blood *,

4. WHEN women come to that term of
life, in which the menfes ceafe, as the vital
functions then become weaker, the power of
carrying on perfpiration muft likewife dimi-
nifh : this both San¢torius and Dodart found
by ftatical experiments §.

In what manner then can we fuppofe the
perfpirable matter to be difpofed of, at a pe-
riod of life when an outlet ought to be more
neceffary than ever? If it be faid, by ftool,
or urine ; why not by thefe channels before ?
If it be not carried off at all; then ought
women, in the latter part of life, to increafe
in weight at the rate of 16, or 20 ounces
every month: which is fo far from being

true,

® Neque enim in fanis fanguis ille qui ejicitur impurus eft, aut
vitiofus, {ed optimus et fragrantiflimus.

¥ Senfim enim ab mtate conftanti et intepra, ad =tatis flexum
minuitur perfpiratio, et quo magis ingravelcit ®tas, eo minor fit
evacnatio. Dodart Medicin, Stat. Gall,
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true, that, for the moft part, they diminifh
after that period.

WE are told of women, in the moft nor-
thern inhabited latitudes, who do not men-
{truate in winter, having that evacuation on-
lyduring the fummer *. According to Dotor
Freind’s theory, it ought to be quite other
wife; fince it is found, by ftarical experi-
ments, that we perfpire more in fummer than
in winter ; and, in thefe cold climates, the
difference of perfpiration, in the two oppo-

fite {feafons, muft be confiderable.

It would therefore feem prepofterous to
fuppofe, that the paflages by which the vef-
fels ufed to unload themfelves thould be fhut

up, when the neceflity for the-difcharge in-

|

|

creafeth,

. Uron the whole, fince a greater quantity
of blood is neceflary in females than is fuffi-
cient for nourifhment, it appears more ana-

logous

* Linnzi Flor, Lappon. p. 224
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logous to the other operations of nature, to
have endued them with a greater power of
making blood than the males: and, as a
larger proportion of blood is generated, the
perfpirable, as well as all the fenfible evacua-
tions, muft be proportionally lefs.

II. THE next thing to be confidered is a
PLETHORA, and its effeéts on the circula-
tion. Doctor Freind obferves that, in a
P LETHORA, the animal fpirits are increafed,
by which means the action of the heart
becomes ftronger; and, in confequence of
that, the velocity of the blood is likewife
increafed.

TrAT thereis always an addition of ani-
mal fpirits, upon an increafe of blood, may
be doubted : for thofe, who labour under a
PLET HORA, {eem not to gain, but rather to
lofe animal fpirits ; for, in this ftate, it is
commonly obferved that we become more
{luggifh, and not more aclive,

THAT'
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TuAT the fecretions may be regularly
carried on, there ought to be a juft quantity
of blood. If its velocity be increafed, and
if, at the fame timie, there be too great a
proportion of it, then is it probable®that
the émperus on the glands, being greater
than it ought, will prove the caufe of
crude fecretions; and that this' may be
the cafe with the brain, as well as with
the other glands, we have no reafon to
doubt,

Nor is it likely that the perfpirable mat-
ter retained fhould furnifh frefh fupplies of
~animal {pirits: and this agrees well with
what Doétor Freind obferves in another
place, viz. that, about the time of menftrua-
tion, women are afteCted with a /Janguor,
from the too great weight of the body, and
from the dilaration of the finer blood veflels
of the brain, whereby the paffage of the
nervous fluid into the nerves is obftructed,

and hence the members of the body are
F deprived
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deprived of their due quantity of animal
fpirits *.

Bu T, howeverplaufible thisreafoning may
appear, it is to be prefumed, that,ina pLE-
T HORA, ceteris paribus, the velocity of the
blood will not be increafed, but, on the con-
trary, will be diminifhed.

To preferve the animal ceconomy, a cer-
tain razio betwixt the quantity of blood, and
the elaftic power of the heart and arteries,
is neceffary : fo that an additional quantity
of blood is not always to be fuppofed necef-
fary to conftitute a PLETHORA ; for this
ftate may arife as well from the diminithed
force of the heart, the quantity of blood re-
maining unchanged, as from an increafed
quantity of blood with the fame force of
the heart. Thus, in confumptions, the fo-

| lids

* Languor vero invadit, quia in plethora nimio pondere labo-
rat corpus, et tenera cercbri vafcula ita turgefcunt, ut compreffa
fuo, omnes pene in nervos aditys pracludunt, hine in membra
minor derivatur {pirituum copia. © Emmenol, cap. 8.
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lids wafting, and the heart becoming weaker,
occafion a PLETHORA, the proportion of
blood being too great for the force of the
heart; fo that bleeding, by reftoring the
balance, gives a temporary relief to the pa-
tient; and the power of the heart {till dimi-
nithing, the fame evacuation becomes again
neceflary. Burt in this eflay, a PLET HORA
is to' be underftood as proceeding from anin-
creafe of blood.

T E natural ftate of an artery is {fuppofed
to be its fyftole: any degree of extenfion be-
yond this ftate is owing to force. When
there is a redundance of blood, it is to be
believed that the arteries cannot return en-
tirely to their natural ftate, but maft fuffer
fome degree of extenfion even in the fyftole.
This, as I faid, we muft calla pLETHORA,
in the ftricteft fenfe, and feems to be the
fimpleft idea we can form of a PLETHORA
arifing from a redundance of blood. For,
could the arteries aét with a full vibration,

and return from their diaftole to their natu-
| ral
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val ftate with entire freedom, it could not
be faid that there was more blood in the
body than juft enough.

IT hath been found that a fmall difference
in the dilatation of an artery requires a
great number of pulfations to compenfate it.
And as, in 2 PLETHORA, the vibrations of
the arteries muft be more confined than
ufoal, a proportional acceleration of the :
pulfe becomes neceflary to preferve an equal
degree of velocity in the blood; but, to in-
creafe the velocity of the blood to any con-
fiderable degree, the pulfe muft be greatly
accelerated,

Tuus, it is evident that the heart and
arteries act with great difadvantage in keep-
ing up a duoe degree of velocity in a redun-
dance of blood; and if there be any addi-
tional {timulus, whether from an increafe of
animal fpirits, or otherwife, the eflect will
not fhew itfelf in the contraction of the ar-
teries, (fluids being of too incompreflible a

| ' nature
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nature to admit of that,) as in the accelera-
tion of the pulfe.

It appears further from common obfer-
vation, that, when there is a general pLE-
THORA near the time of menftruation,
(which is the cafe with fome women about
that period,) the circulation is flower than
ufual. For, befides that there is then either
no acceleration of the pulfe atall, oran in-
confiderable one with women otherwife in
health, the vibrations of the arteries are ge-
nerally obferved to be more confined than
‘when there is no PLETHORA. And it hath
been found that the arteries are relieved,
and recover their elafticity, by bleeding in
a PLETHORA. We fhall fee afterwards
that this is wifely ordered, fince the eruption
of the menfes is fafely brought on by an in-
creafed quantity of blood, and a diminifhed
velocity, and that this difcharge could not
have happened without danger had there
been an increafe of both.

IIl. THus
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III. Trus far with refpe& to the effects
of a general PLETHORA upon the circplas
tion. But when we come to confider the
ftruGture, number, and difpofition of blood-
vellels belonging to the uTERUS,and neigh-
bouring parts, it will appear that every
thing is contrived, not only to prevent the
rapid motion of the bload, but to make the
circulation in thefe parts remarkably {low,
even with a common quantity of blood, but
much more {o ina PLETHORA.

TaAT this may appear the better, we are
to confider that the capacities of any num-~
ber of branches coming off one trunk, when
taken together, being greater than the ca-
pacity -of that trunk, the motion of the
blood in thefe braniches will be proportional-
ly flower than that in the trunk. Thus,
if fix branches come off one trunk, and if
the diameter of each branch be two thirds
of that of the trunk, then will the velocity
in the branches be to that in the trunk as
three to eight, the capacities being as the

; fquares
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fquares of the diameters, and the velocity
reciprocally as the capacities.

TuEe blood fent to the UTERUS, OVA-
RIA, and VAGINA, is conveyed in the hy-
Pngaﬁﬁc, and {permatic arteries, of which
two veflels the ramifications are very re-
markable for number and fize: for not only
2 great many large branches are {pread every
where upon the UTERUS ¥, and vAGINAj
but the LIGAMENTA ROTUNDA are little
more than a congeries of blood veflels,

WE cannot pretend to form a conjeture
about the fize and number of thefe branches,
in proportion to the trunks from which they
are derived; and, confequently, what the
premf'c ratio of the velocity in the branches
to that in the trunks may be: but it is evi-
dent, in general, that the motion of the
blood in thefe parts muft be very flow .

Hap

* Uterus arteriarum et venarum tela eft et complicatio, Haller
prelect.

1 Docétor Keil found by an accurate menfuration, and computa-
tion, that the velocity in the thirtieth branching from any trunk
is to the velocity of the blood in the trunk as unit isto 615.
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Hap an extraordinary velocity of tlie
blood been neceflary to produce the month-
ly eruption, the blood would have been con-
veyed to thefe parts by many trunks; and
thefe trunks would have been large in pro-
portion to their branches.

But when we find the circumftances
quite different, that is, few and very mode-
rate trunks, with large and numerous rami-
fications, we muft conclude that nature hath
intended that there fhould be a very lan<
guid circulation in thefe branches,

L

Besipkes the flow circulation, the accu-
mulation of the blood in the uterine veflels,
in 2 PLETHORA, is readily accounted for
by attending to the three following circum-
ftances.

1. IN animal bodies, the coats of the ar-
teries are, in general, found to be thinner,

and weaker the more thefe veflels are rami-
fied,
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fied, and the further they are removed from
the original trunk.

2, THE larger the diameter of any artery
is, or the greater its capacity in propor-
tion to the thicknefs and {trength of its
coats, or to its elafticity, the lefs will the
power of that artery be in carrying on the
circulation.

3. TuEe more fufceptible any artery is of
- a great and fudden diftenfion from a minute
and contracted ftate, the weaker muft that
artery be.,

By comparing the numberlefs ramifica-
tions, and remarkable fize of the uterine vef-
fels with what hath been faid above about
a PLETHORA, it appears that the elaftic
power of thefe veflels muft foon yield to any
additional force ; and, confequently, that, in
a PLETHORA, there muft be an uncommon
determination of blood to thefe parts, and
a collecion of it there. To this likewife

G the
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the ferpentine difpofition of the veffels con-
tributes not a little.

- THE arteries of the UTERUS, before pu-
berty, or foon after menftruation, are fo
{mall as to be invifible, and do not admit
red blood: but about the time of the erup-
tion they are greatly diftended *. This
expanfion being fo fudden, the elaftic power
of thefe arteries muft be very inconfiderable,
when compared with that of the other ar-
teties of the body of the fame fize, whofe
orowth hath been flow, and in proportion
with that of the body.

BuT it may be further obferved, that
the {fpermatic vein, being large in proportion
to

* De Graaf tells us, that, in a woman whom he diffe@ted,
near the time of menftruation, he found the uterine veffels en-
Iarged to fuch a degree as to admit his finger. The elaftic power
of the arteries in fuch a ftate muft be almoft entirely overcome.

Maxima arteria uteri non diftenti, invifibilis eft, i cum arte-
ria rubra comparatur : et hzc tamen invifiblis arteria, adeo mag-
na fit in utero pregnante, ut initium calami fcriptorii admittat,
Haller. przle&.
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to the artery, and having no valves, muft
refilt the action of the arteries; fince the
column of blood in the vein is large, is to
be raifed almoft perpendicularly, and is not
fupported by valves.

' TrESE obfervations would feem abun-

dantly to thew how every thing is contrived
to collect a great proportion of blood in the
uterine arteries in a PLETHORA ; and, by
comparing all circumftances, it is evident
that, as the time of the menftrual difcharge
approacheth, the circulation muft be ex-
tremely flow in the larger veflels of the v T g~
RUs; and, if {o, its motion in the finer
branches, whofe orifices open into the vTE-
rUs and vAaciNa, muft be inconceivably
languid : or, which is not improbable, there
muft be an abfolute ftagnation in thefe ra-
mifications for fome little time before men-
ftruation.

THE effe@s then of a very flow circula-
tion, or of a ftagnation of the blood in

G 2 any
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any part of the body, comes next to be
confidered.

IV. To preferve the texture and found-
nefs of the blood, a due degree of velocity,
according to the fize of the veffels, is requi-
fite. When this fails, and the motion of
the blood becomes much flower than it
ought, it is obferved to change its nature,

IT hath been found that blood out of the

body, and kept in the degree of animal heat,

doth not coagulate, but {foon tends to a pu-
~trid and difolved ftate *,

THE balitus, too, which flies off when
blood is expofed to the air, being the moft
putrefcent part of it, muft promote this ten-

dency to putrefaction more while in the bo- -
dy than when out of it.

Frowm this we may judge what change
the blood undcrgocs in the body, when the

circulation
® Thefes de fanguinis feparatione {pontanea, Auét, Martin. Butt,
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circulation fails, or.becomes fo flow as to
be next to ftagnation: for the blood being
pent up in the uterine veflels, and the circu-
lation being floweft, or probably ceafing in
the laft ramifications of the arteries, that is,
in thefe which open into the cavity of the
UTERUS and VAGINA, this blood, I {ay, in
them, muft tend to a diflolution ; and, by
putrefying, muft contract an acrimony fuf-
ficient for irritating the containing veflels,

while the impulfe from behind {till in-
creafeth. -

THESE two caufes, co-operating, muft
at length produce an oozing from the
uterine arteries into the cavity of the
UTERUs and vAcina ; and this effect
muft continue fo long as the caufe; that
is, till the PLETHORA ceafe; the ute-
rine veffels collapfe or recover their tone;
and till a due degree of velocity be re-
ftored to the fluids pafling through thefe

organs,

IT
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IT may not be improper to obferve here
the analogy between the menftrual and he-
morrhoidal flux, efpecially in thofe with
whom the latter is periodical. As the vef
{els in the REcTUM gradually fwell, the
blood circulates flower in that part, and at
length ftagnating there, an acrimonious ichor
then tranfudes, and, with fome, blood breaks
out, and continues to ooze till the veffels be

fufficiently emptied.

OTHERs, whofe blood is of a loofer and
weaker confiftence, and its quality acrimo-
nious and fcorbutic, have large and obftinate
hemorrhages this way ; and women of the
fame conftitution are no lefs fubject to im-
moderate floodings from the uTERUS.

IN this manner is the menftrual flux car-
ried on gently and fafely: whereas, had a
PLETHORA, and an increafed velocity of
circulation combined to make an eruption
of arterial blood, it could not have happen-

ed without a fudden and dangerous he-
morrhage ;
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morrhage; as is known to be the cafe when
the blood finds vent through the arteries
where the circulation is rapid.,

AFTER impregnation, the blood, going
to form the feetus and fecundines, circulates
through both in the fame manner as through
the mother; and, having its due degree of
motion, undergoes no change in its quality.

Ut erinEe hemorrhages, after impregna-
tion, are jultly reputed dangerous: and yet

it 1s well known that many women conti-
nue to menftruate two or three times, or

oftener, after impregnation. Whether the
veflels communicating with both the uTEg-
rUSs and VAGINA, and pafling from the one
to the other, are intended to relieve the
UTERUS, by throwing off part of the blood
through the fides of the vacina, when
there is more than is neceflary for the nou-

ritfhment of the embrio, I leave to others to
determine,

THE
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THE naufea, to which moft women are
fubjet during the firft weeks of impregna-
tion, feems alfo to be a wife intention of
nature. For, as they are able to take but
little food, while jn this condition, lefs blood
is proportionally generated, the derivation
of blood to the vt Er Us muft likewife be lefs,
and, confequently, there muft be lefs danger
of hemorrhages from the uterine veflels, and
of abortion from that caufe.

IT may be objeted, that the menftrual
flux, according to Hippocrates *, Dotor
Freind §, and others, confifts of the fineft
and pureft arterial blood.

BuT this doth not follow becaufe it comes
immediately from the arteries. Blood, if
deprived of motion, and of a proper degree
of conquaffation, will contra& a putrid and

acrimonious

* Morb, Mulier. lib. 1. fe&. 13,

t Sanguis ille qui ejicitur—ex capillaribus arteriis erumpit ;
ideoque naturam arteriofi, h, e. puriffimi fanguinis retinet. Em-
meénol. cap. 2.
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atrimonious quality in the arteries, as well
as in the veins: and, though it become fome-
what more liquid than in a natural ftate;
and contract a degree of acrimony, fo as to
irritate the containing arteries ; yet ftill it
may retain the florid appearance of puré
blood. Nor can we conclude from. the
brownifh, ot dufkifh colour of the menftrual
blood, that therefore it comes from the
veins, as Aftruc obfervess fince blood, be-
coming putrid from ftagnation, or other-
wife, contraéts that colour *, |

W EeRE the menftrual blood pure, and abe
folutely found, then might it be expedted
that fudden obftructions of the menfes, efpe-
cially from external caufes, as putting the
legs into cold water, ought not to be pro-
ductive of fuch troublefome confequences
as commonly follow. Thefe effe@ts are
known to be;, for the moft part; obfti.
nate and untractable, continuing for many

H ~ months,

* See Sir Tohn Pringle’s experiments on the blood,
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months, fometimes for years, and are fre-
quently attended with fymptoms indicating
the mafs of blood to be tainted.

BuT if the menftrual blood hath con-
tracted a degree of putridity, and the fame
acrimonious.quality that is found to be the
confequence of ftagnation; then may this
blood, in cafe of uterine obftru&ions, be
fuppofed foon to affect the mafs, and to pro-
duce the various evils which follow thefe ob-
ftructions, A fmall quantity of blood, tend-
ing to a putrid ftate, being taken up, and
circulating with the fluids, inftead of pafs-
ing off by the natural chanels, may well
be fuppofed to fpread its noxious quality
through the animal frame, or to fall upon -
fome particular member.

In this way the eflefls of thefe obftruc-
tions feem to be more naturally accounted
for, than by fuppofing a few ounces extraor-
dinary of found blood to circulate through
the body. A PLETHORA of this kind, we

may
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may reafonably believe, ought to be cor-
rected by bleeding, This evacuation, how-
ever, hath, for the moft part, butlittle efect in
removing diforders arifing from obftructions
of the menfes.

WE are told, by {everal authors, of {ound
blood being extracted from the uTgruUs,
after having been long confined there, by
membranes obftrutting the paflage, or by
fome unnatural formation of the parts.

Bu T, though this blood might {till retain
its fluidity, it doth not therefore follow
that it was found, and free from acrimony.
On the contrary, there are, generally, circum-
{tances mentioned, which prove blood thus
retained to have contracted a greater, or lefs,
degree of putridity.

ANTHONY BENEVOLI * extrated, from
the uTERUS of a young woman, feveral
pounds of blood which had been accumu-

H 2 lating

* Differtazioni et obfervazioni, p. 79, &c.



60 Of Menftruation.

lating there upwards of three years; and
obferves that it was ftill fo liquid as to pafs
through the catheter, but had contraéted
a duikifh colour, and had the appearance of
lees of wine,

RuvcH tells us, that, having extrated
four pounds of blood from the vTERUS of
a woman of twenty years of age, by pier-
cing 2 membrane which totally obftructed
the paffage, he was furprifed to find the
blood neither coagulated, nor fetid; but
obferves that it was of a blackifh hue *,

AnNoTuER cafe is told T of a great quan-
tity of blood difcharged from the uTERUS
of a young woman, by the incifion of a
{imilar membrane, where the blood is {aid
to have been of a good colour, very fluid,
and no ways fetid. Bur, being expofed to
the air, it foon began to ferment, and flow-
o | . 31 3 in

* Obfervation. anatom. chirurg. cent, obf, 32.

1 Holl, Maatfchap. te Harlem. tom, 5. p. 424. & feq,
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ed over the veflel, though its edge was three
inches above the furface of the blood, when
firft put into it. This was a certain proof
of a very high degree of acrimony, not-

withftanding the appearance of found blood
when firft difcharged *.

THus it appears, from different examples,
that blood may remain long in the UTERUS
without coagulating, though it lefe the
quality of found blood ; and in fo far thefe,
and fimilar cafes, {trengthen this theory of
menftruation, aslikewife by thewing that the
blood may be very acrimonious, and yet have
the appearance of {found blood ; and further,
that this blood, notwithftanding its putrid
and acrimonious quality, may remaiu in the
UTERUs a long time, without hurt 1o that
organ. But this lalt circamftance might

be

® Sanguis, incifa membrana hac, erumpens, boni coloris erat,
admodum fluidus, et nullum fpirabat feetorem : dum in vafe re-
ceptus repeneretur, incepit rarefcere et fermentari, ita ut tran-
{cenderet margines vafis, quamvis il tribus digitis tranfverfis,
eminerent fupra contentum in vale fanguinem. V. Commentar.
B. Van Swieten in aphor. Boerhaave 1290,
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be proved from many examples, which fhew
the blood to have been putrid upon its firft
eruption *,

IT was perhaps from fome examples of
this kind that the ancients had contracted
the opinion of the baneful quality of men-
{trual blocd. But, with women in health,
according to this theory, an high degree of
acrimony is not fuppofed: fo much as to
{timulate the veflels gently, and promote
the fluidity of the blood, can hardly fail to
bring on the difcharge with greater advan-
tage, than merely 2 plenitude of the veffels,

Nor is this ftate of the uTERUS to be
deemed morbid, notwithftanding this acri-
monious quality of the blood. For this
change in the blood, being the neceflary
confequence of a defed of motion and agi-
tation, it becomes an excrementitious fluid,

| and

* Hildan. centur. 3. obferv. 6o0. exzempl. 2, Saviard. ob-

ferv. 4. —For fome other examples fee Smellies Midw. fery, vol. 2.
colled, 2.
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and would infect the mafs; were it again to
be taken up, and to circulate with it, as the
faliva, or urine, would affeét the foundnefs
of the blood, were they to be mixed with
it, after having ceafed to flow through the
body with the general mafs.

Ir it be objeéted, that an acrimonious and
refolved ftate of the menftrual blood would
endanger too fudden, or too great an erup-
tion; it may be oblerved, that, even with
women who have the menfes fo diluted as
to appear pale, and like water tinged with
blood, the difcharge is frequently as gra-
dual, as when the blood is of a better con-
{iftence.

Turus far the theory of menftruation
feems to be anatural deduétion of caufes and
effe@s. But there are fome circumftances
relating to the menfes, the caufes of which
cannot be fo eafily traced ; and particularly,
why this evacuation doth not happen before
the age of puberty,
| Tue
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TrE reafon why the menfes do not flow
till this period, is commonly faid to be, be-
caufe the blood is expended in the increment
of the body.

It hath been obferved, that, in the earlief
periodsoflife, thefolids,being foft and pliable,
make lefs refiftance to the momentum of
the blood, and therefore admir of expan-
fion and increment; but as the folids ac-
quire a greater degree of firmnefs, they make
greater refiftance to the action of the heart;
and force of the blood. And as women
approach their full growth, more blood be-
ing (till prepared than can be expended in
any forther increment, this excefs muft
be difpofed of in fome other way; and the
UTERUS, it is faid, is a fit recepracle and

emunéory for it *,
ThE

* We may judge of the harmony of nature, i the ceconomy of
female bodies, by comparing the quantity of the menftrual Aux
with the increment of the body, ftill making allowance for the
-uncertainty of a computation of this kind. Let a woman of fif-
teen vears of age weigh 130 pounds, the mean incFément of
each month in fifteen years is 8.66 ounces,
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THE reafon why the body cealeth to in.
creafe, after a certain period of life, hath
been believed to be the firmnefs of the parts,
and the refiftance thereby made to the mo-
tion of the fluids.

Bu T the true caufe is different from this ;
nor doth it depend upon the firmnefs of the
parts, that the body ceafeth to grow, but
upon its fize and weight in proportion to the
force of the moving power. For, though
the body were actually {ofter, and the parts
more pliable at the dge of puberty, or there-
by, than when in a ftate of childhood, it
would not increafe, or but very inconfider-
ably, from that caufe. &
IT may be obferved that the univerfal
“law, with refpe to the power and magni-
tude of machines, obtains likewife in animal
bodies, Now, as the power of the firft
mover, in an animal body, increafeth in a
lower rario than the incumberance and refi-
ftance arifing from the bulk and weight of

I the
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the machine, independent of the foftnefs, or
hardnefs of its parts; therefore, {fo long as
the moving power can do more than merely
fupport the body, or keep up the motion of
the fluids, fo long will the body continue to
increafe. But when the weight or magni-
tude of the body comes to be a juft balance
on the heart, it will do no more than pre-
{ferve the machine, by keeping up the circa-
lation, without any further increment.

BuT though, about the age of puberty,
the greater firmnefs of the parts thould occa-
fion a reation from the more fuperficial
parts of the body upon the internal organs,
it doth nor appear that this would be fuffi-
cient to produce the menfes at that period.
‘The firmnefs which the folids acquire, as the
body encreafeth, is gradual ; and the effect
of the realtion of the fluids upon the uterine
vellels oughr likewife to be fo: whereas the
accumulation of blood in thefe veflels is
fudden; the uTErRUS being of a firm con-
filtence, its veflels appearing to be torally

' | void
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void of blood not many days before, and
after menftruation, as hath been obferved in
the bodies of women who have been cut
off by fudden or violent deaths. Befides,
the body frequently continueth to grow re-
markably after the firt menftrual eruption,
nor doth it appear that the menfes are in-
terrupted by this increment.

TraovucH therefore the above mention-
ed caufe may co-operate, in fome degree,
with ethers, it is probable that there muft
likewife be a natural aptrefs, or difpofition
in the uTERUS to receive the menftrual
blood, with which difpofition it had not
been endued before this time, like many
other changes which happen to the human
body at particular periods of life, of which
none are more remarkable than thofe which

both fexes undergo about the time of pu.
' berty, the caufes of which we are frequently
unable to difcover.

12 WHETHER



63 Of Menftruation.

WrETHER the lymphatic fluid in the
milky veflels of the uTERUS, by acquiring
a thicker confiftence about the time of pue
berty, and fo comprefling the uterine veins,
may thus force the blood through the ap-
PENDICES VENOSAE, according to Aftruc’s
hypothefis *, I fhall not pretend to deter-
mine. But it doth not appear that the
moft expert anatomifts have difcovered fuf-
ficient foundation for this theory.

IT remains now to enquire whether a ge-
neral PLETHORA be neceflary, or a partial
one fufficient to produce the menfes.

Hap all the arteries of the body been en-
dued with an equal degree of elaftic power,
according to their capacities, in this cafe
there could not have been any caufe for a
partial PLETHORA 3 for all the arteries act-
ing with equal force, according to their dia-
meters, muft be fuppofed to have made an
equal diftribution of the blood: nor could

there
® Maladie des femmes,
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there have been any reafon why a greater
colletion fhould be in one part of the body
than in another.

But if the arteries in any particular part
of the body be fo conftructed as to admit

of a quicker, and greater degree of dilata-
tion than the reft, in proportion to their
elaftic power, the blood muft be collected in
thefe veflels, and muft producea PLETHO-
rA in them, though there be none in any
other part of the body, the reft of the ar-
teries propelling the blood with their ufual

energy. o >
Ir we compare the aorta, and iliac arte-
ries with thofe of the uTERUS, which admit
of a fudden, and great dilatation, it will ap-
pear that the blood, being impelled by the
ftrong vibrations of the former arteries into
the latter, muft be collected there ; for the
uterine arteries, not being poffeffed of an
equal degree of elaftic power, according to
their capacities, cannot propel the blood fo
quickly
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quickly as it is conveyed to them. By this
mechani{m, joined with the difpofition to
imbibe blood from the neighbouring arteries,
with which the uTErvus is fuppofed to be
endued at particular times, there muft be
fuch a derivation of blood to thefe parts,
as, with the change in its quality, fhall at
length be fufficient to overcome the refi-
ftance of the veflels.

TuAT a partial PLETHORA may take
its rife from a natural caufe, and may fub-
{ift without a general PLETHORA, appears
fufficiently from the ftate of the uTERUS
after impregnation ; the blood veffels, during
that period, particularly in the laft months,
being diftended greatly beyond their ufual
dimenfions *. Nor do pregnant women,

if

* Quamvis autem uterus in junioribus puellis, et in adults
virginibus, ad taftum firmus et folidus deprehendatur; tamen
graviditas docet hzc vafa facile cedere pofle, et in magnam am-
plitudinem dilatari, cum ultimo graviditatis tempore uterus i;::-
ftar fpongi= fanguine plfnz appareat, cum vafa ante, vix confpi-
cua in utero non gravido, jam digiti minoris apicem quandoque
capiant. Van Swieten.
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if in health, difcover any fymptoms of a ge-
neral PLETHORA, though the womb be
then in a plethoric ftate: on the contrary,
many women, whoenjoy perfet health dar-
ing that period, look leaner, and lefs plethoric
than before impregnation,

IT is to be obferved, that, in invefliga-
tions of this kind, we ought not to take ob-
fervations from women who are in any de-
gree pained about the time of menftruation.
There are many women, particularly of the
middle rank of life, who live in the coun-
try, and who, from the benefit of frefh air,
fufficient exercife, fimple diet, and tranquil-
lity of mind, feel no inconvenience, nor
have any fymptoms of a general PLETHO-
RaA about the time of the menfes.

Burt, though we daily meet with others
who have evident {fymptoms of a general
fulnefs, and a variety of troublefome feel-
ings about that period, we ought not there~
fore to conclude that thefe fymptoms are

more
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more neceffary than the many inconvenien
ces which are frequently found to attend the
other evacuations: It is from thofe only
who enjoy perfect health that we can judge
with propriety of the ceconomy of nature
in animal bodies.

IT may be objected that the uterine vef-
fels, when they fuffer fo great an expanfion
from the impulfe of the menftrual blood,
muft, by their reattion, produce a general
PLETHORA in fome degree,

SomeTHING of this nature might be fup-
pofed to happen did the conveyance of
blood into the uterine veflels depend folely
on the a&ion of the neighbouring arteries s
but the uTERUS, according to this theory,
being, by its particular conftitution, and at
certain periods, difpofed to imbibe blood,
the impelling force of the neighbouring ar-
teries becomes lefs neceflary, nor can any de-
gree of a general pLETHORA arife from the

reaction .
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reacion of the uterine veflels, when thus dif-
pofed to attract the menitrual blood.

IT doth not appear that any fatisfactory
account of the conveyance of the menftrual
blood to thefe parts can be given, without
having recourfe to an abforbing quality in
the uterine veflels. For, if the determina-
tion of blood to the vTErUs depended
wholly upon the action of the neighbouring
arteries, then ought the menftrual flux to
increafe, or diminifh, as the aéion of thefe
arteries, and the momentum of the blood
‘become greater or lefs; which doth not
agree with common obfervation: for nei-
ther the times, nor quantities of the menfes
are affected by exercife and reft, or by the
ftronger, or weaker action of the heast, fo
much as they ought, if the periodical col-
lection of blood in thefe parts depended
wholly on its momentum being increafed by
the addition of a few ounces.

K THERE
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TuERE feems to be fome analogy be-
tween the feeds of plants and the uTgrUS
of animals. Seeds have a remarkable at-
tra&ting, and abforbing quality, fo that, when
they are expofed to warmth and moifture,
more or lefs, according to the nature of the
feeds, they foon imbibe, fwell, and germi-
nate: and, though the external preflure of
the ambient moifture may have its effect in
forwarding this change in the feed, yet doth
its internal motion arife chiefly from its at-
tracting, or abforbing virtue, depending up-
on its original organization. The efficient
caufe of this is unknown to us. On this
natural difpofition of the feed the nourith-
ment and growth of the furure plant, in a
great meafure, depends; and feeds which
have reached maturity imbibe more readily,
and more plentifully,than others which have
never come to a full ripenefs : accordingly,

the latter produce either weakly plants, or
none at all,

In
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~In like manner may the vTERUS, at 2
particular period of life, or when come to a
certain degree of maturity, acquire a power
- of abforbing the menftrual blood, allowing
ftill the adjacent arteries to have their fhare
in forwarding this accumulation of blood;
for which, however, the action of thefe ar-
teries feems to be of itfelf infufficient, with-
out the abforbing power of the uterine veflels,

BuT, though a partial or local PLETHO-
R4 be here allowed, it can only be under-
{tood to be fo on certain conditions. A pLE-
THORA is commonly fuppofed to include
fomething morbid. But, in the prefent
cafe, it can have no meaning of this kind,
fince the uterine veflels, in colletting, and
voiding the menftrual bloed, difcharge their
natural funétions, as much as the liver in fe-
creting bile, or the urinary bladder in col-
leting, and difcharging the urine.

Bur, if by a partial PLETHORA be
meant fuch a quantity of blood collected in
(S any
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any particular organ, as cannot be propelled
in the common courfe of circulation, whe-
ther this proceed from the peculiar dilata-
bility of the veflels, and their {mall elaftic
power in proportion to their fize, or from
whatever other caufe, then muft the vTE-
RUS be allowed to be in a plethoric ftate
about the time of menftruation.

By a general PLETHORA, as hath been
obferved above, is underftood a greater
quantity of blood than the moving power
is able conveniently to circulate: but the
blood cannot thus exceed the mean quanti-
ty without a morbid ftate of the body.
Now it would be prepofterous to fuppofe a
natural effet, or fuch as is indifpenfible in
the animal ceconomy, to depend neceflarily
upon a morbid, or unnatural caufe *.

TH1s

*® Tt may be proper to obferve, that, by a natural caufe, or
effe®, nothing more is meant here than what is neceffary or con-
ducive to the prefervation of the animal ceconomy, without regard
to the general or abftraét fenfe of caufe and effedt. Thus, poi-
fon, taken into the flomach, may deftroy the animal frame by re-
ducing the blood to a putrid ftate, This, with refpeét to the

animal
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TH1s is a difficulty in which thofe muft
be involved who fuppofe a general pLE-
THorA neceflary to produce the menfes.
And with refpeét to a partial, or local pLE-
THORA, that name may be afligned to i,
or not, according to the fenfe affixed to the
word,

IT hath been faid that the ereé pofture
of women is one caufe, among others, of
menftruation: and that the horizontal po-
fture of brutes contributes to prevent it in
them. -

BuT, though the internal parts of gene-
ration in women be perpendicular, or nearly
fo, the veflels belonging to thefe parts are

moftly

animal ceconemy, is an unnatural, or morbid effect, produced by
a caufe of the fame kind, But the refolution of the blood is a
natural effeét of the poifon, when confidered in an abftract fenfe,
and without regard to the animal ceconomy. This obfervation is
the more neceflary, that the words marure, and matural, being
varioufly applied, have fometimes been mifunderftood. Natural
actions are mentioned fometimes as contradiftinguifhed from vital,
and animal adtions; at other times in oppofition to unnatural
actions,
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moftly horizontal, or obliquelylateral ; which
direétion is the moft commodious for collect-
ing the blood, and for preventing its too fud-
den eruptions. And, though the perpendi-
cular column of blood betwixt the heart and
the uTERUS may have fome effet in pro-
moting the menfes, this can be but incon-
fiderable, when compared with the impelling
force of the aorta, iliacs, and hypogaflric
arteries, and with the aptnefs of the uterine
arteries to abforb the menftrnal blood at
thefe periods ; hence it is common for wo-
men, confined to beds, to menftruate as re-
gularly as others in health, who ufe an erect

poiture.

Tu g difeafes incident to the uTERUSs are
known to be numerous, nor is any other
part of the body fo immediately aflected by
the paflions of the mind. ¢ Uterns nullum
¢ {ibi preter animi pathemata hoftem novit,’
fays Van Helmont ; and it is remarkable that
the fame paflions are frequently productive

of oppofite cffets, A violent emotion of
the
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the mind, from grief, or anxiety, from a
" fudden fright, or from an immoderate fit of
anger, fometimes {tops the menfes; and, at
other times, proves the caufe of an immode-
rate flux. It muft be owned, however, that
the mutual influences of the mind and body
upon each other is fo intimately connected
that it is frequently difficult, if not impof-
fible, to diftinguith which is the caufe, and
which the effet. But it is certain that ex-
travagant emotions of the mind are often
the immediate caufe of irregularities in men-
{truation,

WomEeN, who live in indolence, and deli-
cacy, having for the moft part weak fyftems
of nerves, the common effe@® of too little
exercife, the mind thereby contraéts an im-
becillity, which difcovers itfelf by a too great
quicknefs, and fenfibility of the paffions;
a {tate of the mind rarely to be found among
women who lead a&tive lives, or who are much
accuftomed to labour. From too great an
irritability of the nerves, from a defective

perfpiration,
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perfpiration, and other effeéts of indolence,
follow irregularities in the digeftions, fecre-
tions, and, in general, in the circulation.,
Accordingly, women who are naturally in-
dolent, or whofe bufinefs reftri¢ts them to
fedentary lives, are obferved to be fubject to
palpitations of the hearr, foundings in the
ears, indiftinét vifion at times, giddinefs,
tenfion about the hypochondria, yawnings,
fighings, quick breathing upon ufing mo-
tion, laflitude, coldnefs fometimes in one
part of the body, and fometimes in another,
as in the fcalp, nap of the neck, or {pine
of the back, and particularly in the feet and
legs. Befides thefe fymptoms, flatulency
and coftivenefs are evils attending this kind
of life. Thefe fymptoms, when met with
in female conftitutions, are commonly rank-
ed among hyfterical diforders, though they
do not always proceed immediately from
any fault in the uTERUS; they are, how-
ever, for the moft part a{tendcd with irre-
gular menf{truation.

WHATEVER
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WHATEVER regimen invigorates the bo-
dy, and contributes to animation, will be
found to corre@, or remove thefe diforders,
and to forward the operation of medicines.
Hence the fuccefs of attending mineral wells.
For, though the waters may have their
fhare in re&ifying enfeebled conftitutions,
there are many other circumftances which
prove no lefs falutary.  On thefe occafions,
exercife, rarely negleted at the wells, new
and agreeable company, change of air, a va-
riety of fcenes, in travelling to and from
the Spaws, regularity in diet, and proper
food, commonly attended to during the ufe
of the waters, and abfence from bufinefs, or
from whatever may be produltive of care
and anxiety in the mind; thefe circum-
ftances, I fay, by amufing and fupporting
the mind, and invigorating the body, co-
operate to repair the conftitution. Thus,
as imimoderate menftruation, and likewife
obftruétions, are frequently effeéts of the
fame caufe, fo are thefe effelts, however

L oppofite,
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oppofite, often correted by the fame
method.

In obftrutions of a more obftinate na-
ture, the T ERUs feems entirely to lofe the
faculty of abforbing blood from the adja-
cent arteries, fo that, in thefe cafes, the
fymptoms which ufed to precede the month-
ly flux are not at all felt. But though the
uterine veflels may, in fome degree, retain or
recover this abforbing quality, it frequently
happens that they are unable to difcharge
the menftrual blood. This is known to be
the {tate of the vTERUS, when, at the ex-
pected period, but without any fubfequent
menftroal difcharge, there is 2 fenfation of
the ordinary fymptoms which ufed to indi-
cate the approach of the periodical flux,
In this cafe it is to be prefumed that me-
dicinesof awarmand {timulating quality may
be given with greater advantage, and fafety,
than in the former, in which the uterine
veflels, being in a collapfed {tate, cannot be
fnppofed to be affected by the virtues of me-

dicines,
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dicines, with the fame advantage, as when
thefe veflels admit a proportion of the men-
ftrual blood. I had lately an opportunity
of knowing the cafe of two women un-
der uterine obftru&ions, who, for feveral
months, not having felt any {fymptoms in-
dicating a derivation of blood to the uTE-
RU S, were, by the ufe of an empiric medicine,
given as a certain deobftruent, thrown into
confiderable diforders, as throbbings about
the precordia, a quick low pulfe, faintithnefs,
and the like fymptoms: others, with whom
the menfes flowed very fparingly, ufed the
fame medicine with advantage,

WauEeN the menftrual blood is received
into the uterine veflels, and is not difcharg-
ed, but retained there fome time, being
again taken up in the courfe of circulation,
and mixing with the other fluids of the bo-
dy, it creates numberlefs diforders in the

conftitution.

L 2 For
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For the diforders of the uT ErUS thereis
hitherto no medicine known, which can be
properly termed a fpecific, or whofe effects are
equally certain in thefe diforders, as the bark
in intermitting fevers, or as mercury in ex-
citing a falivation, J

AvroEs having been found effeftual, in
opening; the hemorrhoidal veflels, hath there-
fore been ufed as an emmenagopue. But
it may be doubted whether it doth not, by
this effe&, divert the aterine flux, fince, by
mc:reaﬁnn' one difcharge, we generally find
others to be diminifhed. Nor is it impro-
bable that the communication betwixt the
uterine and hemorrhoidal veffels may have
been intended to relieve the UTERUS upon
occafionss When women reach that period
of life, in which the menfes begin to ceafe,
they are often fubject to a difcharge of blood
by ftool, the hemotrrhoidal veffels, in fo far,
carrying on that flux, when the UTERUS
becomes unfit for it; and there is reafon to
believe that, in the early periods of preg=

| nancy, -
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nancy, mifcarriages have fometimes been
prevented by an hemorrhoidal flux, when
not immoderate, the uterine veflels being
thus relieved, when a lefs proportion of
blood was fufficient for the nutrition of the
embryo than was perhaps conveyed to the
vTERUS and neighbouring parts..: But, as
purgatives are frequently neceffary in uterine
obftruétions, aloes may be preferable to ma-
ny other cathartics, ‘being of a warm and
{timulating nature; and, as fuch, hath been
ufed ever fince the days of Celfus %,

MEeRrRCURY, from its weight and divifibi-
lity, proves, in many cafes, a powerful de-
obftruent, ‘and gives an imperus to the mafs
of blood: But, from the foft and loofe
texture of female bodies, it hath been found
cither to run off’ by ftool, or to affeét the
glands of the mouth, before it overcome
the uterine obftruétions.  Opium, fteel, ca-
ftor, colocynth, and many other medicines

| are
* Sed medicamenta ftomachum fere lzdunt, ideoque omnibus
catharticis aloe mifcenda eft, Lib. 2. cap. 12.
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are known to have virtues in hyfterical dif~
orders, when properly applied.

IT hath been propofed, by fome, as a pro-
blem, why phlebotomy doth not anfwer the
purpofes of a difcharge of blood by the

UTERUS,

Hap the caufe of the menfes been a ge-
neral PLETHORA, an equal quantity of
blood taken from any other part of the body
might have prevented the uterine flux ; but,
in this event, nature would have been defec-
tive with refpet to the final caufe; fince
" every accidental hemorrhage, though from
parts of the body remote from the yTERUS,
would have endangered, if not deftroyed
the feetus. There are many inftances which
tend to prove that phlebotomy hath little,
if any influence, either in promoting, or in
ftopping the menftrual flux.

Wxa EN we confider that the blood is con-

veyed to the UTERUS by large and elaftic
arteries,
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arteries, and to this when we add the parti-
cular difpofition, or abforbing quality, with
which the uterine veffels are fuppofed to be
endued, it will appear that this organ muft
be fupplied with blood, fo long as the heart
alls, and the uTERUS retains that faculty.
Accordingly, many women menftruate re-
gularly, notwithftanding profufe hemorr-
hages from other parts of the body; and it
hath often been found that tedious and waft-
ing difeafes do not prevent the monthly flux.,

AN antipathy to phlebotomy, or a natu-
ral timidity, may, with {fome women, affect
the menftrual flux. But this effet muft be
afcribed toa paffion of the mind, which, as
hath been already obferved, hath no fmall in-
fluence on the uTERUSs. Phlebotomy hath
been often found neceffary and fuccefsful in
correfting other diforders, not only during
menftruation, but during the flux of the
Jochia *,

FUuRTHER,

¥ Van Swieten. comm, in aphor. Boerh, de pleurit. Tulp. ob-

ferv. med, lib z. cap. 2. La Motte traite des accouchem. liv. 2.
cap. 21,
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FurTHER, by obferving final caufes;
which merit our attention, while we inve-
ftigate the operations of nature, there is
reafon to believe, from the ceconomy of
female bodies, that the prefervation and nu-
trition of the feetus, from its firft rudiments
to its birth, are of fo great importance as
to render it neceflary that the uTEerus
fhould be endued with a temperament pe-
“culiar to itfelf; fo as to a&t; in fome refpecls,
independent of the other parts of the body
and that, though a plentiful fource of blood
be in conftant readinefs in the neighbour-
ing veflels, yet that the action of thefe ar-
teries is infufficient to impel the menftroal
blood into the uTERUS, till it be prompted
to admit that blood by a ftimulus, or facul-
ty within itfelf, and independent of any ex-
ternal émpetus, So that all thefe neighbour-
ing arteries are {ubfervient to the uTERUS,
to fupply it with bleod ; though infuffi-
cient, by their own altion, to extend its
veflels beyond their invifible ftate, till they
be difpofed, by their natural and peculiar
faculy;
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faculty, to abforb the menftrual blood, or fo
much as fhall be fufficient for the nutrition
and increment of the feetus *.

IT may be further obfervéd in fupport of
this theory of an innate power of attracting
blood, that the yTERUS is moft plentifuily
{fupplied with blood, when the arteries are
in a dire€tion the léaft favourable for con-
veying it: for in the laft period of geftation,
when the uTgrvUS is fo raifed as to bear up
the abdominal wvifcera, many of thefe ar-
teries, inftead of their former depending
fitnation, are now bent upwards; and yet
their ramifications, fpread over the uTERUS,
are never more turgid with blood, than
when they are in this diretion. Buc, the
weight of the feetus and fecundines at birth,
compared with that of the menftruoal flux Of
hine months, is likéwife a proof of the ex-

M traordinai y

* Van He]mnﬂt had an idea of the :mzm;, as endued wu:fz A
faculty, or power of this kind, independent, in fo far, of the uther
parts of the body. ‘Y.'.‘.um fit {iterus, perigrini hofpitis inftar, a
; corpore non fifi alimentaliter dependens, prout vifcus ab arbore
€ eui innafcitur, Cazterum uterus quadra vivit propria,’ &c.
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traordinary quantity of blood conveyed to
thefe parts during geftation.

ArTER impregnation the feetus feems to
be fupplied with nourifhment preferable to
any part of the mother’s body. Women,
labouring under wafting difeafes, particular-
ly pulmonary confumptions, are frequently
delivered of children, whofe full and healthy
appearance bears no proportion to the ema-
ciated {tate of the mothers. This thews the
circulation in the body of the feetus to have
been more natural, -and regular, than that
in the mother’s, with whom the a&ion of
the heart is, fometimes in thefe cafes, fo
weak, that the circulation is, with difficulty,
kept up *. 'When we compare this with

what

* 'This more natural circulation in the body of the feetus, than
in that of the mother, may be accounted for, in fome meafure,
from the moving power in the child’s body being greaters than
that of the mother’s, in proportion to the fize of the two bodies,
according to the umiverfal law, which obtains in mechanics : for,
of fimilar machines, the fmaller do more, in proportion to their
magnitudes, than the larger. In the prefent cafe, the foetus can
have no nourishment but the tainted blood of the mother; and

yet
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what hath been obferved, with refpe& to
menftruation during thefe difeafes, we may
judge of the abforbing power of the uterine

vellels,
M 2 Essay Il

yvet we frequently fee children reach a certain age and fize be-
fore thefe difeafes difcover themfelves, though the children muft
have had the morbid fomes in their original flamina. Something
of the fame nature may be obferved in vegetables, and probably
from a fimilar caufe. Many plants decay, after having come to
a certain fize, with an healthy appearance ; and the blights and
mildews in corns are believed to be owing to a vitiation in the
the feed, which is faid to be correfted by foaking the feed in ni-
trous and other [ixivia. But, with refpe to the foetus, perhaps
the blood, which is conveyed to it, may undergo fuch a percola-
tion, in pafling from the uterine veflels to thofe of the placenta,
as to rehder it purer than that circulating in the mother’s body ;
and thus it may contribute to the more {alutary ftate of the child.
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O

MEASURING PROPORTIONAL
~ QuaNTiTIES OF HEAT.

@ philofophers began to meafure the de-
grees of heat by means of inftruments
conftructed for that purpofe, nor is it certain
to whom we owe this difcovery. Galileo,
Sanctorius, Father Paul, and Drebbel have
their refpective advocates *. It is not im-
probable that thefe inftruments might have
‘ been

IT is about a century and an half fince

~ * The Dutch authors, particularly M. Hennert, one of the
lateft writers on this {fubjedt, make Drebbel the igventor. L’hon-
‘neur de cette Decouverte, fays M. Hennert, appgitient aux Hel-
landois.~Je ferai voir que San@orius weft pas Vinventeur des
thermometres. Drebbel is faid to have invented his thermome-
ter at Prague, during the fiege of that town by the king of Bo-
hemia, or afterwards in England. ‘The fiege of Prague was in
the year 1620. It is probable, from Sanctorius’s aphorifins, that he -
bad ufed a thermometer during his experiments. The aphorifins

were
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been contrived by different inventors abour
the {fame time, fince that was a2 period in
which experimental philofophy began to be
a ferious ftudy.

- THE zllu&nnus Sir Ifaac Newton, ﬂbfcrv-
mg lint{eed oil to admit of confiderable de-
grees of expanfion by heat, conftructed a
thermometer with that liquor: and, fup-
pofing the freezing point to be the limit
betwixt heat and cnld graduated the thv::r-
mometer upwards, making 12 degrees the
heat of the human body : fo that the heat
of boiling water was fomething more thait

34 of thefe degrees *, -
Sir

were firft ptlbiiﬂled at Venice in 1614 ; that is, fix years fooner than
M. Hennert fays that Drebbel had invented his thermometer.
It may be further obferyed, fince Drebbel’s and Sanforius’s ther-
mometers were of the fame cunﬁrué‘hon, that Drebbel m:ght have
had the idea of his from that of Sanctorius.

#°To make Sir Ifzac Newton’s thermometer coincide with
Farenheit’s, boiling water ought not to be quite fo high as
24—t 3=32X1 8 —33 55 which is the degree of boiling water in Sit
Ifaac’s fcale, that of animal heat being 12, But Sir Ifaac found
that from the firft boiling to the moft violent ebullition, ‘the ther-
mometer moved from 33 to 34.5 degrees in his fcale, ‘which, in
Farénheit’s, is no lefs than 8 degrees. :
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SiR Isaac, fuppofing equal dilatations
of the fluid to indicate equal quantities of
heat, makes the heat of boiling water to be
nearly equal to thrice the heat of the hu-
man body.

WERE it certain that the freezing point
is the loweft boundary of heat, and like-
wife that equal quantities of heat produce
equal degrees of rarifaction in the fluids,
then would the menfuration of heat become .
an eafy matter.

Bur it hath not yet been determined
whether there be really fuch a thing as fri-
gorific particles effentially diftinét from heat
What we denominate cold, for all that hath
been faid on that fubje®, may ftill be no
more than a diminution, or defe& of heat,
to certain degrees, according to the feelings
of different animals, or of the fame ahimals
at different times, and the various fenfations
of heat and cold may depend upon the par-
ticular organization of animal bodies; fo

N that
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that a medium, yielding a . fenfation of
warmth to animals living in the pelar circles,
might quickly chill us to death.

WERE we to fuppofe the firlt degree of
heat to be fix divifions of Sir Ifaac’s {cale
lower than he hath made it, which is the
beginning of Farenheit’s, then would the
proportion of the heat of the human body
be to that of boiling water, only as 3 to %
nearly : and were the firft point to be moved

"l lower, which, for what we know, ought

to be the cafe, the propertions would vary
accordingly.

As we are ignorant, therefore, of the be-
ginning of heat, and probably fhall never be
able to difcover the Bﬂundary betwixt heat
and cold, or whether there be fuch a thing
in nature as an abfolute privation of heat,
it is in vain to attempt the menf{uration of
any certain quantity of abfolute heat,

BuT
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BuT as we may have dara fufficient to
difcover the proportion which different quan-
tities bear to one another, without being
able to meafure any one of thefé quantities;
fo may we be able to meafure the propor-
tional degrees of heat, though it be not in
our power to meafure any quantity of abfo-
lute heéat. Thus we may fuppofe ourfelves
able to difcover the proportional diftances
of two, or more planets, from the {on, with-
out being able to meafure the real diftance
of any of them.

Tu g great difficuley in this attempt is to
difcover the razio betwixt the dilatations of
‘the fluids and the proportional quantities
of heat upon which thefe dilatations depend.
For though it be probable that the rarifac-
‘tions of different fluids bear different pro-
portions to equal quantities of hear ; yet is
it uncertain whether there be any fluid
which admits of additional rarifaltions pre-
cifely equal to additional quantities of

heat,
N 2 Tir
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THE heat of the human bedy in a mor- -
bid ftate is found fometimes to exceed its na-
tural heat by 1o or 12 degrees * ; thart is,
from g5 or 96, to about 10 or 12 degrees
upwards. But we do not know whether
the fame additional quantity of heat ap-
plied to the thermometer, when the mercury
ftands very low, might not raife it twice
or thrice as many degrees.

It hath been demonftrated that the den-
fity of all rays, iffuing from one common
center, is in the inverfe ratio of the {quares
of the diftances from that center : and, as
heat is propagated in right lines, as is uni-
verfally believed, its ftrength, or intenfity
will be in the {ame ratio.

Frowm this well known propofition, a me-
thodis pointed out for conftructing ther-
mometers

% Mr Burten, on his thermometers, makes the natural heat

of the blood 97 degrees, and fever-heat 112, 3 which latter ig
bigher than I have ever found it.

1 Keil's phyfics, le@ure 1,
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mometers fhewing proportional quantities of
heat; an inftrument greatly wanted among
naturalifts,

Ir a thermometer, to be graduated in
this manner, be placed at a given diftance
from any equal central heat, fuppofe at fix
inches ; when it will rife no higher, if it be
removed to the diftance of twelve inches,
the heat in the former ftation will be to
thatin the latter as 4 to 1. If the thermo-
meter be removed to a third equal diftance,
the heat at the firft ftation will be to that
at the laft as g to 1. That at the fecond to
that at the third as g to 4; and fo on.
The nombers I, II, III, IV, &, *, being
marked on the fcale, to thew the height
of the mercury, correfponding to the diffe-
rent diftances of the artificial heat, mark-
ed 1, 2, 3, 4, & the intermediate fpaces
may be divided indefinitely into fractional
parts.

THE

® Plate II. fig. 1,
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Trr inftrument being graduated, if ex-
perimerits are to be made, or the heat of two
or more bodies to be compared, if the body
or medium A, raife the mercury to a height
correfponding to the diftance 1.53, and
the body B, to that correfponding to the
diftance 2.63 then would the heat of the

body A, be to the heat of B, as 5,7,'6“3: o 1"55i

SoMmE have been of opinion that the force
of heat is not propagated according to this
law ; becaufe heat in the focus of a fpecu-
lum, efpecially thofe of the larger kinds, is
very intenfe; whereas, at a moderate diftance
from the focus, we feel little or no heat.

But the reafon of this is evident; for
the rays diverging very quickly, foon be-
come as rare as before they were collected.
Thus the rays refle@ed from the fpeculum
A B *, having pafled the focus F, become
as rare as the parallel rays which fell on the
fpeculum, when thefe diverging rays are at

the fame diftance from the focus as the fo-
cus

* Plate I1. fig. 2.
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cus itfelf is from the fpeculum. So that the
diftance betwixt the focus and D, C, or E,
is too little for experiments of this kind.

IT may be further obferved, that, though
the rays iffuing from a center would affeét
a thermometer according to this law, yer,
if we were to apply the thermometer to the
ignited body, or to immerfe it in the flame
from which the rays are emitted, this law
would ceafe, the heat of the ignited body
being much beyond the highelt proportion
of heat in the rays. But the focus of a fpecu-
lum is to be confidered, with relpet to the
intenfenefs of heat, as an ignited Bndy, from
the great collifion of the particles of heat at
the decuflation of the rays; fo that the heat
of the rays, at a very fmall diftance from the
focus, are found to bear no proportion to
ﬁae heat in the focus.

-~ Ong difficulty, which attends this con-
ftruction of thermometers, is to find an
equal central heat: for, if the heat were to

vary
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vary but in a fmall degree, the proportions
would be loft. Did concave mirrours form
pencils of rays of a fufficient length for ex-
periments of this kind, they would perhaps
be lefs exceptionable than any other me-
thod: but they are open to the objeétions
juft mentioned. Ignited metals cool ac-
- cording to a certain ratio ; but to make al-
lowance for this razio, if it be really known,
“or to take it into the computation, would
render the operation difficult, if at all prac-
ticable. The flames of candles feem to
yield the moft invariable heat, provided it
were firong enough to procure a feale of
any confiderable extent. But, till a better
method fhall be difcovered, candles may
be ufed with advantage in the following
manner,

IN place of making experiments of this
kind by heat emitted from any central bo-

dy, feveral candles may be placed at equal
diftances from the thermometer, and the

proportional degrees of heat difcovered by
| moving
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moving the candles towards the inftrament,
For this purpofe let a frame be conftructed
in the following manner,

Two beams, or pieces of wood, A B, and
C D *, each two inches thick, four inches
broad; and four feet four inches long, are to
be fixed or funk into one another at the
middle, E, {o as to form four equal branches,
making {fo many right angles with one ano-
ther at the middle. In each branch muft
be a flit wide enough to receive a fquare
wooden focket, e, in which muft be a cylin-
drical hole fufficient to receive alarge candle.
Theflit in each branch muft be fo long that
the centers of the fliding fockets may be
moved from the diftance of 24 inches to
that of 2 inches frem the central point E.
On each branch are to be marked crofs
lines, or divifions, at the diftance of two
inches from each other, as in the figure, and
that next the center being two inches from

- 1t, the divifion next the exremity of each
O branch

# Plate III.
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branch will be 24 inches from the fame cen-
tral point. - Each of the fliding fockets muft
likewife be marked with a line parallel to
thofe on the branches, and pafling through
the center of the cylindrical hole; fothat, as
the {liding fockets are moved along the {lits,
this line, falling in with the lines on each
fide, will {hew exactly the diftance of the
axis of each candle from the center of the
frame.

It will be further proper that the divi-
fions on the branches be fubdivided into
tenths, twentieths, or as many fractional
partsas may be convenient ; that, in moving
the candles towards the thermometer, al-
lowance may be made for the thicknefs
of the ball. Thus, if the diameter of
the ball be fix tenths of an inch, then, in
place of moving the fliding focket fo far
forward as to make its crofs line coincide
with that of the great divifion, it muft be
three tenths of an inch fhort of that di-
vifion, |

Tae
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THE frame ought to be fupported by
four feet, one at the extremity of each
branch ; and, that the reflexion of heat from
the table or floor, on which the frame ftands,
may not affect the mercury, thefe feet ought
to be four inches high at leaft.

THE frame being thus prepared, the four
candles, fixed in the fockets, are to be
placed at the divifions next to the extremi-
ties of the branches, and a thermometer
to be hung, precifely over the central point
of the frame, fo high that its ball may
be in an horizontal plane with the flames
of the candles, Having obferved the pre-
cife height at which the mercury ftands by
the heat of the candles at the moft diftant
{tation, let the fockets and candles be moved
to the next ftation, and fo on through the
twelve ftations, But in this procefs there
are feveral precautions which ought to be

carefully attended to.

) 2 I. THE
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1. THE tube, or ftem of the thermome-
ter to be graduated, muft be fitted to a plate
having Farenheit’s divifions on one fide* ;
the other fide to be left open for the new
fcale: the ball of the thermometer muft be
open on all fides, that the heat from the

four candles may at vpon it without if-
terruption.

2. THE obferver muft not touch the
thermometer during the operation, left he
give it a vibratory motion, and muft hold
an handkerchief over his mouth, while he
obferves the height of the mercury, that
his breath may not communicate any addi-
‘tional heat to the air about the inftrument ;
nor ought more than two perfons to be in
the room doring the operation.

3. TuE interval betwixt each obferva-
tion muft be of a fufficient length, that the
obferver may be fure that the mercury will

rife

¥ Plate 11, fig. 1.
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rife no higher before he move the candles
to the next ftation.

4+ THE thermometer muft be fo hung
that it may be let lower as the flames of
the candles become lower: for the ball of
the thermometer muft be conftantly in an
horizontal plane with the flames of the
candles.

5. TrE candles muft be exactly cylindri-
cal from top to bortom; they ought like.
wife to be thicker than ordinary candles,
that their flames may yield the greater heat;
and they muft ftand precifely perpendicular,
for which purpofe the fockets muft be pretty
deep. They ought to be made of the fineft
tallow ; for though waxen candles yield a
purer- flame, "their heat is not fo great.

They muft be regularly fnuffed during the
operation.

6. THIs operation ought to be in a
large room, and the apparazus muft be in a

part
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part of the room where there 1S no current
or circulation of air.

=. THERE ought to be one or more
thermometers in the reom, at fome diftance
from the apparatus, to thew that the air of
the room without the fphere of the candles
retains the fame degree of heat from the
beginning to the end of the procefs; and
when this is the cafe, then will the rifing
of the thermometer be the effe& of the heat
of the candles only, and the various heights
of the mercury will be in the proportion
mentioned above,

From fome experiments made to this
purpofe, it appears that four candles of an
ordinary fize make a fenfible impreflion on
the mercury at the diftance of two feet ; and
thatthe fame candles,when brought tothe di-
{tanceof threeinchesfrom the ball of the ther-
mometer, raife the mercury to 86°. in Faren«
heit’s fcale, when the thermometer, by the
heat of theair, ftands about 40°. fo that, by

larger
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larger candles, and thefe brought fo near as
two inches, it is to be believed that the mer-
cury may be raifed confiderably above 100°
and if the ftate of the air be fuch that the

thermometer ftands about the freezing point,
a {cale of the extent of %0, 8o, or perhaps
go® of Farenheit’s thermometer may be
procured ; and, confequently, we may, by
this method, be enabled to compare propor-
tional degrees of heat, from the freezing point
to the heat of the human body, and upwards,

BuT, if more heat be wanted, a frame
“may be conftructed to receive fix, or eight
candles, It may be further obferved, that
the alcent of the mercury, upon moving
the candles from the moft diftant ftation to
the next, may be fo fmall, that it will be
advifeable to advance the candles four
inches in place of two, for the two or three
firlt obfervations, that is, from 24 to 20,

and from 20 to 16, &°¢. inches from the
ball of the thermometer.,

It
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It is not meant that thermometers, gra-
duated after this manner, fhould fuperfede
Farenheit’s, and other thermometers now in
ufe: thefe would {till be valuable, as well
for their eafy conftru&ion, as for the great
extent of their fcales, and would ferve all
the common purpofes of regulating heat.
Nor is it pretended thac this propofal is, in
every refpect, fecure againft objettion, or
that the execution will be unattended with
difficulies. It is, however, worthy of be-
ing brought to trial, being an artempt to
find the folution of a problem which hath
been given up as impofiible: and if the con-
firu&ion of thermometers after this manner
be found to anfwer as well in pratice as in
theory, we fhould be fatisfied in many parts
of natural hiftory hitherto unknown, fuch
as the proportion betwixt the mean heat of
fummer and that of winter, betwixt the
heat of the human body and that of the air
at different feafons, and many other curious
problems which cannot otherwife be folved.

IT
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IT may, at firft fight, appear an objec-
tion, that the fcales will be different accord-
ing to the different degrees of the heat of
the air when obfervations of this kind are
taken. Thus, in winter, or when the air
is very cold, a longer fcale would be pro-
cured, than in fommer, when the mercury
ftands high, though we ufe the fame arti-

ficial heat, and at the fame diftances.

Tr1s is indeed true. But the difficulty
evanifheth, when we confider, that, though
the one fcale be more or lefs extenfive than
the other, their divifions will, neverthelefs,
be proportional. Thus, if the heat of the
air be at one time as twenty, and at another
as thirty ; and the additional artificial heat,
or its excefs above the heat of the air, as
five in one ftation, and as ten in another,
thefe two numbers, bearing an higher pro-
portion to twenty than to thirty, will affect
the thermometer more in the former ftate
of the air, than in the latter; and, confe-
quently, will make a larger {cale, when the

i P alr
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air is cold, than when it is hot, though their
divifions will be proportional to. one ano-
ther, as the lines BC, DE, FG *, in the
triangle A B C, and the parts of thefe lines,
divided by A », and A m, are all proportional

to one another.

Acain, if BC be one {cale, and FG an-
other, then will the heat at », bear the fame
proportion to that at #, as the heat at o, to
that at p. - It C be the height of the -mer-
cury in a cold ftate of the air, and when
~ the artificial heat is at the moft diftant fta-
tion, and G its height, when the artificial
heat is at the fame diftance, but the airin a
warmer flate; then will the difference be
C r: but,when the artificial heat is brought fo
near as to raife the mercury in the one fcale
to p, and in the other to#; then will the dif-
ference be ns.  In general, the lefs the dif-
ference is betwixt the artificial heat and
that of the air, the fcale and its propor-
tional parts will be the fmaller, as HI; and
_ aif

* Plate IT, fig. 3.
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if the heat of the air be fuppofed equal to
the artificial heat, that is, the line AC, to
meet the line A B, as at'A ; then, the dif-
ference being deftroyed, no fcale could be
obtained ;: for to mix two fluids of an
equal degree of heat, makes no increafe of
heat,

THus, by taking different fcales, when
the air, with refpet to hear and cold, is in
the moft oppofite ftates, we may be en-
abled to form a general fcale, thewing the
proportional degrees of heat, in any ftate
of the air. For example, when its heat is
about twenty-five degrees, the fcale b d*
may be procured; and the fcale a¢, when
its heat is about 9%. Thefe two {cales be-
ing delineated, or engraved parallel to, and
at any proper diftance from one another, as
ac and bd; and lines being drawn from the
numbers of the one fcale to the correfpond-

P2 ing
~ * Plate TV.—It may be obferved that the example of this ge-
neral feale of proportional heats, in the plate, is not digefted from

experiments, or according to proportions founded in pature ; but
only to fhew the form and ufe of fuch a table.
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ing numbers of the other, as from I to I,
from II to II, from III to III, and {o on,
a table may be formed which will fhew the
proportional degrees of heat in any ftate of
the air betwixt thefe two fcales.

Thus the lines a 4, and ¢4, with the in-
termediate oblique lines, thew the form of
fuch a general fcale: and, having difcovered
the razio of the diftances betwixt thefe lines,
they may be produced to any length ; for, -
as nature conftantly alts by fome law, it is
to be prefumed that this law may be afcer-
tained by a fufficient number of experiments.

Tris table ought to have Farenheit’s
fcale on each fide, as AC, and B D, with
parallel horizontal lines paffing from the
numbers of ene fide to the fame numbers
of the other, at proper diftances, as from
120 to 120, from 100 to 100, from 8o to
8o, &¢. Thus the height of the mercury
in Farenheit’s thermometer may be conve-
niently compared with the table of propor-

> tional
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tional heats, ‘the parallel lines of the one
interfecting the oblique lines of the other, .

THuE ufe of this table will appear better
from an example. If the heat of the hu-
man body is to be compared with that of
any other body, or medium of feventy de-
orees in Farenheit’s thermometer, the heat
of the air being in fome intermediate ftate
betwixt the two fcales of proportional heats,
as ef; then m, being at ninety fix in Farene
heit’s fcale, is the heat of the human body;
and 7, being at feventy in the fame fcale, is
the heat of the other body. Therefore,
m, falling on the fcale e f, at IV, and four
tenths *, that is, at the number thewing the
diftance of the artificial heat from the ther-
mometer, and #z, falling on the fame fcale
at the diftance of VIII, and fix tcmhs, thc
heat at m, will be to that at », as 8.¢ 6to 44
that jis, the heat of the human body will

be

* 1t is fufficient, in this example, to fuppofe the frattional parts,
though none be marked on the {cale,
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be to that of the other body as %3.96.
. 10 '19.36.

In this manner may the heat of two
or more bodies be compared. But, if the
heats of the fame two bodies are to be
compared with the heat of the air when in
different ftates, it will be neceflary to find
the proportional numbers, fhewing the
heats of thefe bodies in the different
fcales, before comparing them with that
of the ai.

Ir, therefore, the heats of the fame two
bodies are to be compared when the air is
in a.cooler ftate, as in the {cale g A, then the
numbers, exprefling the proportional heats,
will be different, but in the {ame razio as the
preceding numbers; for the heats ninety fix
and feventy, in Farenheit’s {cale, falling now
at o, and p, will be in the following propor-
tion; #:m:: p:Mp=o; which is in num-
bers thus, 73.96#: 19.36:: 39.69: 10 30.
which laft 10,39, is the proportional heat

al
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at p, the fquare root of that number being
the diftance of the artificial heat from the
thermometer, correfponding to o, in_ this
fcale; and bears the fame proportion to
39.69, the heat at o, as 19.36, 1o 73.96.

IN comparing the heat of any body with
that of the air, it may be obferved that, of
the two numbers fhewing the proportional
heats, the one will vary as the fcale is larger
or {maller, the other will be conftantly as
the fquare of the greateft diftance of the
artificial heat from the thermometer, which
will be nearly the natural heat of the air at
the time of the experiment. Thus, when we
compare the heat of the blood with that of
theair, when the thermometer ftands at fixty
degrees, as in the fcale ¢ f; the heat at m,
will be to the heat at f, as 144 to 1¢.36.
But in the {cale g b, that is, when the ther-
mometer ftands at forty degrees, the heat
of the blood will be to that of the air as

144 t0 10 39, In the fame manner, the

heat
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heat of the other body, or medium of fe-
venty degrees, may be compared with that
of the air,

Essay IV.
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INsarvuTAarRY CoNsTITUTIONS of
the AIR, from a Defe& of Wixbps
. _of the higher Degrees.

have been kept with a view to afcerrain

the remote caufes of epidemical difeafes,
the gravity, heat, and humidity of the air,
have been regularly attended to; the quan-
tities of rain, and the diretion of winds,
have - likewife fometimes been noted; but
the degrees of winds have frequently been
negleGted. It is intended, in this fhort ef-
fay, to fhew the impropriety of this omif-
fion, in thefe regilters.

IN the regifters of the weather, which

As the caﬁﬁ: of winds hath been fré-
quently a fubjeét of enquiry among natu-
Q. 2 ralifts
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ralifts in general, {o have their effe&s upon
animal bodies more particularly attratted
the attention of medical authors ever fince
the days of Hyppocrates.

WHEN we endeavour to trace the caufes
of epidemical difeafes from journals of the
weather, if in thefe journals the degrees of
winds have been omitted, we are not only
unable to draw any fatisfattory conjeture
from them, but are frequently led to believe,
either that the ftate of the air, or that of
difeafes, ought to have been oppofite to
that which appears from the regifters.

Trus, when we find, in a journal of the
weather, that the barometer hath been very
low for a confiderable time, the humidity
and heat being at a mean degree, we are
apt to conclude this conftitution of the air
to have been unwholefome ; which is often
the cafe, when a low barometer is attended
with continued calms. But when this low
ftate of the mercury proceeds from high and

| | {ftormy
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ftormy winds, it, for the moft part, indicates
a falutary conftitution of the air, and, in fo
far, the agitation of the air feems to .com-
penfate its defet of - gmﬂty. 3 a1 Bd

As to the dire@ions of winds, indepen-
dent of their force, thefe which move aleng
the fame climates, though with oppofite di-
re@ions at different times, have been found
to acquire particular qualities, according to
the nature of the traés of land or water
over which they pafs. But, in latirudes con-
fiderably diftant from the equator, winds
coming from oppofite climates are obferv-
ed to poffefs different, and, frequently, oppo-
{ite qualities, befides thofe which they ac-
quire from caufes common to all winds,
This is the cafe with north and fouth winds
in the higher latitudes,

TuE ancients univerfally afcribe a bane-
ful quality to fouth winds ; and the learned
Hoffman, though living in a much more
northern climate than the ancient medical

authors,
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authors, agrees with them in the effects of
fouth winds.: It muft be owned, however,
that fouth winds are not fo much to be fear-
ed in thele northern latitudes, nof have north
winds always the fame falutary effets with
us, that Hyppocrates, Ariftotle, Celfus, and
Galen found them to have in the more
fouthern climates, - With us the good-or
bad effeéts of north winds feem to depend
on the-period of the year in which they
blow : for, about the end of the fpring, or
the beginning of fummer, when pinching
north winds follow a-warm ftate of the air,
thefe winds ; are productive of  rheums,
coughs, and inflammations, affeting chiefly
the pleura, and lungs, But,from the fummer
folftice to the autumnal equinox, or fome
time after it, northerly winds are obferved
to correét that ftate of the air which pro-
motes putrefaction, the caufes of which in
the air are heat, humidity, and continued
calms, or warm fouth winds. The air,
- when in this ftate, feems frequently to be

impregnated with a {ulphureous gas, which,
at
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at times, manifefts itfelf by meteors, corufca-

tions, thunders, and luminous appearances
on {wampy grounds.

NorTH winds, in general, check or re-
tard vegetation with us. But, in thofe parts
of Afia and Africa which lie next to the Me-
diterranean fea, thefe winds are favourable
to vegetation, as we are told by thofe who
have vifited thefc conntrics *,

Hicu winds are no where more neceffary
than in great cities, and chiefly after long
calms ; for the feculencies of different kinds,
being collected, contract a more noxious
quality than can be corretted. by winds of
the lower degrees.

By a computation 1 of the quantities of
winds of particular degrees, made from a re-

gifter

* For the effeéts of winds depending on their direftions, fee
Lord Bacon’s Aifforia ventorum, and Hoffman’s diflertation de phy-
Jicis meditationibus circa wentorum caufam, <rc,

T By this computation, it was intended to afcértain the propor-
tion of time whichmay be reckoned upon for the motion of the
heavier
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gifter of the weather,which had been kept for
five years, it appeared that {feven months, in
two years of that period, were remarkable for
a defet of winds of the higher degrees, and
bore a fmall proportion to winds of thefe de-
grees in the fame months of the other three
years.

TrEe months and years were from June
to December, inclufive of the years 14732
and 1735. In which periods the mean
proportion of the winds of the third degree
and upwards, was to the whole time of thefe
feven months, in each of thefe two years, as
unic to 17.1. But in the fame months of
each of the other three years, the mean
proportion of thefe winds was to the whole
time of the months in each year, as unit
to 8.2. This was a remarkable difpro-

portion.
GREAT

heavier kinds of wind machines, {uch as are ufed for draining
coal-pits by pumps., The regifter was kept by Do&tor Jurin’s
method, the winds being divided into four degrees. It was ne-
eeflary for this computation, to find a2 mean Betwixt the fecond
and third degrees.
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GREAT ftorms, as Doftor Huxham ob-
ferves, frequently give a check to epidemic
fevers. In the feven months of the two
Aickly years, there were only four hurricanes,
or winds of the fourth degree. But in the
fame months of the other three years there
were thirty three; thatis, the winds of this
degree, in each of the former periods, were
to thofe in each of the latter, as 2 to 11.

TuaAT I might know the effe@s of this
conftitution of theair on the human body, I
examined the hiftory of difeafes during the
latter part of thefe months, and the period
following them ; for, unlefs the air be noxis
ous to an uncommon degree, its effeds do
not appear on the human body till fome-
time after the caufe; and the diftance of
time, it may be prefumed, will be greater or
lefs, according as the difpofition of the body
to admit, or its power to refift the remote
morbid cauofe, are greater.

R To
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To begin with the month of Auguft
17732 ; the progrefs. of the epidemics was
according to the following fhort account.

Frou the beginning of Auguft to the end
of O&ober, a fever of the low kind prevail-
ed, chiefly among the inferior rank of peo-
‘ple, and foon became mortal. The fever
was attended with fevere headachs, ravings,
and fometimes with a diarrhcea ; in the two
latter months, the difeafe became more fa-
tal, the patients dying about the eighth or
ninth day, having been attacked early with
a ftupor, and lethargic liftlefnefs. Many
of the difeafed voided worms of different
kinds: which, in fevers, generally proceed
from bilious or acrimonious humours lodged
in the inteftines. |

From the beginning of November to the
end of December, aguifh complaints, cho-
lera, quincies, rheamarifms, diarrheesas, be-
fides flow fevers, were common,

ABouT
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- ABouT the middle of December, the in-
flenenza broke out in Edinburgh, and, in a
fhort time, became fo general that very few
efcaped the difeafe.

BesIDEs the common {ymptoms, in the
beginning of fevers, of a frequent pulfe, pain
and lightnefs of the head, aching of the
bones, fhiverings, and the like, thefe fevers
were attended, or ufhered in, wich a confi-
‘derable difcharge of mucus from the nofe
and tonfils, and a fharp lymph from the
eyes, inflammations of the throat, an incef-
fant cough, and frequently with acute pains
in the bowels, followed with loofenefs and
bloody ftools *.

BerorE this fever affe@ted the inhabi-
tants of Edinburgh, the horfes had been
univerfally attacked with the difeafe, mzni-
fefting itfelf by coughs, and a copious dif-
charge of acrid mucus from tne noftrils.

R 2 THTS

* For a further account of this difeafe, {ee Edin. Med. Effays,
vol, 3. art. 2.
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Tris is juftly obferved ro have been the
moft univerfal epidemic on record; having, in
the {pace of three months, appeared in Ger-
many, Britain, Flanders, France, Switzer-
land, Iraly, and Spain *. It attacked Ire-
land fomewhat later. It likewife broke out
in the northern parts of America, about the
fame time as in Europe, travelling fouth-
ward tili it reached the Leeward Iflands.

TuE efle@s of this conftitution of the
air feem not foon to have evanifhed ; for fe-
vers of various kinds continued through
moft part of the year 1733, particularly the
{carlet fever, attended with inflammations
in the throat, vomitings and loofenefs. Small
pox were likewife frequent ; which, towards
the decline of the year,became very mortal.

In

i

* T had not an opportunity of knowing the ftate of the wea-
ther in thefe countries: but the fame conftitution of the air is
known fometimes to prevail over a great part of Europe; this
however, pafleth unnoticed, unlefs the attention of the public be
attraéted by fomething extraordinary, as extreme colds, long and
violent frefts, floods of rain, or the like,
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In examining the epidemics from June
1735, which was the beginning of the other
period remarkable for a defect of the higher
winds, it appears that meafles, gradual--
ly increafing, became frequent in the couns
try towards the end of that period. The
meafles were followed with dangerous and
intractable coughs, peripneumonies, and diar-
rheeas: and numbers who had had the
meailes formerly were taken with a fever
fimilar to that of the mealles,

In July, a fever of the flow kind prevail-
ed, attended with a low pulfe, and diarrheea,
which appeared at one period or other of
the difeafe. Afterwards the cholera and
chincough became frequent both in town
and country.

In December, the dyfentery began to
{pread.

Frowm the end of the year 1733, till the
following February, a low fever was com-
mons,
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mon. In this difeafe, the patients, difco-
vering at firft great uneafinefs and anxiety,
foon became delirious, and were quickly
weakened by {ymptomatic {weats. - With
others this evacuation proved critical. A
third clafs, with difficuley crept out of the
difeafe without any fenfible crifis.

In the month of February 136, a fever
prevailed in fome parts of the country, faid
to be of the pleuritic kind. B'ut, notwith= |
{tanding the pungent pain in the fide, this
fever feems, from the other fymptoms, to
have been of 'that fpecies which proceeds
from a refolved ftate of the blood, and
which is frequently produced by-that con-
fticution of the air which generates putre-
faction.

Tu1s fever was fatal to many; it was at-
tended with bilious vomitings, and, though
the pain about the fhort ribs feemed to re-
quire bleeding, the patientsdid not well bear
that evacuation ; their thirft, ficknefs, and

faintithnefs
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faintifhnefs being increafed by it. The
pulfe was neither frequent nor full, and funk
immediately on bleeding. The blood was of
a brownifh, yellowifh, or greenifh colour, and
{carcely coagulated. The fick were not fen-
fible of flecping through the courfe of the
difeafe, which was from 25 to 32 days,

TH1s is a general account of the difeafes
duoring, and for fome time following, thefe
two periods. When we compare the dif-
~ eafes of the other periods of the five years .

-with thefe, they will appear to have been
neither fo univerfal, nor fo dangerous in
their kinds. For," excepting a pleurify, in
March 1732, the difeafes in the other pe-
riods were mild and tra&able, and fach as
did not indicate that conftitution of the
air which is produétive of corruption, and
which is fo dangerous to animal bodies,

TuaT the remote canfes of the difeafes
defcribed above was not owing to any thing
remarkable in the gravity, heat, or humi-

dity
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dity of the air, will appear from the follow-
ing mean ftate of thefe three qualities, in
‘each of the five years. For the differences,
being inconfiderable, render it it improbable
that they could have been produétive of
fuch effeéts.

Mean height of the Barometer, Thermo-
meter and Hyﬂ'rnfc. for five years *,

Years, each from

June to May,|Barom, [Therm.|Hygr.
inclufive.

1731, I733.°] 29:5. | 11.44 | 2.

|
I732i I733| 29-7- 11-4 Ilgi
1733« 1734+ | 29.6. | 11.7. | 1.7.
1734, 1735 | 29.5. | 1L.1. | 2.1,
1735+ 157365 4. 2946 | 11:3s .} 2.5
THE

* For the mean ftate in each month, fee the Med. Effays.
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THE mean quantities of rain, in each of
the laft feven months for four years, is as
follows.

123185043
1732, 2.096.

1723.  1.76.
1734. 1.51Q.

THE regifter of rain was not kept from
June 1735.

WE frequently hear of the plague being
tranfported from one place to another in
the cargoes of fhips, particularly in bale-
goods. That infection hath been convey-
ed in this way, hath been fufficiently af-
certained. But it may be doubted whether
fuch imported infection be very dangerous
in the higher latitudes, efpecially where the
air of thefe climates is purified by high
winds, which are frequent in mountainous
countries.. Even in the fourhern countries
of Europe, the devaftation, that is {ome-

S times
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times made by that difeafe, feems to depend
chiefly apon the conftitution of the air at
the time when the infefion is communi-
cated.

THE great plague at Meflina, in 1743,
(which was the lateft in Europe fo far weft
as that city,) is faid to have been brought
thither by a Genoefe Tartana, and the great
mortality in that place was believed to have
proceeded wholly from this imported infec-
tion. But the rapid propagation of the
difeafe feems to have been more owing 'to
the {tate of the air for fome time before the
arrival of that veflel, and to a predifpeficion
in the bodies of the inhabirants to receive
the infection, than to any ather caufe. In
the hiftory of that pefiifence, it is obferved
that fouthern winds, and cloudy weather,
had prevailed all that feafon ; and that the
halirants were thus rendered liable to ca-
tarrhs, ulcers and tumours about the glands
of the throat and fauces, tumours in the pa-
rotid and inguinal glands, acrid humours in

the
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* the lungs, aid fevers of a bad kind *. From
this we may judge how much the body was
rendered fufceptible of new infetion; and
it is not improbable that the infection from
the Genoefe thip would have had but little,
or no eftfe®, had the air been purified by
cool and dry north winds, inftead of the
long-continued warm and moift fouth winds.

It may be obferved that the account of this
ftate of the air, and of its effe&ts, coincides

entirely with thofe of Hyppocrates, and
other authors living in thefe climates *.
' S 2 Now,

* Speflo dominarono torbidi, e nuvolofi venti auftrali. Avvi-
cinoffi indi I’ equinozio della primavera dell’ infaufto anne 1743,
e poco men fredda effa moftroffi del trafcorfo inverno. Conti-
nuarono a {pirare per lo piu gli ftefli auftrali venti, e fi patirono
non pochi, quafi epidemiali catarri, che da qualche tempo in qua
fi fono refi foliti in ogn’ anno. Fu perd fatalitd imperfcrutabile,
come vedute {i foflero in tal tempo le dette innocenti malattie per
alcuni accompagnate d’ infoliti accidenti, cioé, oltre della Tofic,
Raucedine, dolor de Petto, gonfiamento della Gola, e delle glan-
dole del Collo, ed olire I’ Angine legittime, o {purie ne’ pazienti,
fi viddero pur tumefarfi ad alcuni le glandole anguinali, e quelle,
che fon dietro I’ orecchie dette Parotidi, e recavano afco Febri
di mal coftume. Memoria iftorica del Contagio della Citta’ di
Meflina, da Orazio Turriano. Cap. 3.

* Quum Aufter invaluerit, ejufinodi in morbis contingunt, ul-
cera madentia, os praefertim, pudendum aliafque partes occupant.
De
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Now, though the difeafes of the two
preceding periods might have proceeded
from fomething in the air too fubtile for our
inveftigation, yet thefe few obfervations
{eem to be attended with fo much probabi-
lity as may at leaft fuffice to (hew the im-
propriety of neglecting the degrees of winds
in journals of the weather: fince, in judging
of the conftitutions of the air, or in tracing
the caufes of difeafes from them, we cannot
avail ourfelves of thefe journals, when thus
defe@ive ; but may be mifled by them.

De Humoribus, fect. r1,—and Rhazes to the {fame purpofe; Ven-
tus autem a polo veniens meridiano, corpora diffolvit, fenfus
turbat, atque dolorem capitis et oculorum zgritudinem facit—fe-
bres itidem parit propter fuam putredinem.—E(t etiam plus om-
nibus ventis zgritudinem inferre paratus,.—De ventis et aere,
lib. 3. cap. 5.—7This is the auflrina aeris conflitutio of the an-
cients, by which is frequently underflood a2 warm and moift ftate
of the air, though without winds of any kind. This conftity-
tion of the air, with its effeés, is thus defcribed by Hoffman :
Certillime experientiz eft, fub diuturna humidaque auvftrina aeris
intemperie, prefertim ventis vacua, magnam ad putredinem mor-
borum generationem proclivitatem fieri : unde frequentius vide-
mus, precedente paulo longius talifimodi aeris {tatu, magno cum
agmine prorumpere morbillos, catarrhales, malignas et petechizany

tes febres purpuratafque, &c.
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