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XXXIIL. On the Figure and Compofition of
the Red Particles of the Blood, commonly
called the Red Globules. By Mr. William
Hewlon, F. R. §. and Teacher of
Anatomy.

Read June 17, H E red particles of the blood in
and 24, 1773- the human fubje@ have, fince
the time of Leeuwenhoeck, been fo generally allowed
to be fpherical, that in almoft all books of phyfio-
logy they are denominated red globules. A few
authors, however, have at different times doubted
whether they were {pheres, and amongft the reft
Father de la Torré, whofe curious obfervations,
together with his glafles, were prefented to the Royal
Society, Anno 1766, As I flatter myfelf that I
have made fome new obfervations on thefe parti-
cles, I fhall do myfelf the honour of communicating
them to the Society.

It is a curious and important:fad, that thefe par-
ticles are found fo generally through the animal
kingdom ; that is, they are found in the human
fpecies, in all quadrupeds, in all birds, in all am-
phibious animals, and in all fith, in which animals
they are red, and colour the blood. The blood
even of infefts contains particles fimilar in fhape to
thofe of the blood of more perfeft animals, but dif-
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fering in colour. In water infefts, as lobfters and
thrimps, thefe particles are white; in fome land in-
fe€ls, as the caterpillar and the grafs-hopper they ap-
pear of a faint green, when in the vetlels as [ am
perfuaded from experiments. I have feen them in an
infeét no bigger than a pin’s head, and fufpe& they
exift almoft univerfally through the animal kingdom.

“What is fo generally extended through the
creation muft be of great importance in animal
ceconomy, and highly deferving the attention of
every enquirer into the works of nature. This
{ubjeét becomes the more interefting from fo much
of reafoning in the theory of medicine being built
in the properties of thofe particles.

It #s by the microfcope alone that we can dif-
cover thefe particles; and as fome dexterity and
praltice is required in the ufe of that inftrument,
there have not been wanting men of charafter and
ingenuity, who, having been unfuccefsful in their
own experiments, have queftioned the validity of
thofe made more fortunately by others. Some have
gone fo far as to affert, that no credit can be given
to microfcopes, that they deceive us by reprefenting
objetts different from what they really are. ‘Thefe
aflertions, though not entirely without foundation,
when we {peak of one fort of microfcopes, are very
unjuftly applied to them all. In compound mi-
crofcopes, whcn the objet is viewed through two
or more glafles, if thefe glaffes be not well adapted
to the focus of each other, the figure of the objett
may be diftorted; but no fuch circumftance takes
place, when we view an obje@ through a fingle
lens,  All who ufe fpeCtacles agree, that the figures
of objells appear the fame through them, as they

do
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do to the naked eye. And as the fingle microfcope
has, like the {peétacle, but one lens between the eye
and ‘the objeét, there is no reafon to fuppofe the
one can deceive us more than the other. The
compound, having a larger field, is more pleafant
than the fingle microfcope for many purpofes; but
the fingle fhould be always preferred by thofe who
wifh to afcertain the figures of minute bodies. It
was this infirument fupported on a fcroll, as deline-
ated by Mr. Baker (Microfcope made eafy, plate 1I.
chap. 3.) that has been ufed in thefe experiments:
and almoft all the obfervations were made with
lenfes, as they are prepared by fome of our more
fkilful workmen in London. One obfervation only
was made by means of thofe globules made of glafs,
which the ingenious Father de la Torré prefented
to the Royal Society, and which they were fo
obliging as to lend to me. Of thefe globules but
two were fit for ufe, when they came into my
hands, viz. that which, according to Father de la
Torré, magnifies the diameter of the obje@ 640
times, and that which magnifies 1280 times. ‘The
lenfes of the greateft magnifying power made in
London are thofe of _*;th of an inch focus, which,
even allowing eight inches to be the focal diftance of
the naked eye, magnifies the diameter of the object
only 400 times; a power much inferior to what
may be obtained by globules, and particularly by
that globule, which according to Father de la ‘T'orré
magnifies the diameter 128atimes; and this globule
1 have ufed in fome of thefe experiments. But our
lenfes, though inferior in magnifying power to thefe
globules, are much fuperior in diftin&tnefs; the

globules
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globules are full of clouds, made by the fmoke of
the lamp ufed in preparing them, and the objeét can
be feen only through the tranfparent parts of the
globules, which makes it difficult to get a fatisfac-
tory view .of it; this, with the trouble of adapting
the obje&s to -the focus of the glafs, made me pre-
fer our own lenfes for all the experiments mention-
ed in thefe fheets, except one; and it is but doing
juftice to the ingenious gentleman abovementioned,
to acknowledge, that the greater power of his glafles
was found in that experiment more than to com-
penfate for their want of diftinénefs. v
Thefe particles of the blood, improperly called
globules, are in reality flat bodies. Leeuwhenhoeck
and others have allowed, that in fith and in the
amphibia they are flat and elliptical ; but in the
human fubje® and in quadrupeds almoft all mi-
crofcopical obfervers have agreed in their being
fpherical. ' When we confider how many ingenious
perfons have been employedin examining the blood
with the beft microfcopes, it will appear won-
derful, that the figure of thefe particles thould have
been miftaken; but our wonder will be leflened,
when we confider how many obvious things are
overlooked, till our attention is very particularly
dire&ed to them 3 and befides, the blood in the hu-
man {ubjeCtand ir quadrupedsis fo fullof thefe par-
ticles, that it is with great difficulty we can {ee them
feparate, unlefs we find out a methed of dilutin
the blood. It is to fuch a difcovery that I attribute
my fuccefs in this enquiry ; for, having examined
the blood as it lows from the veflels of the human
body, it appeared a confufed mafs, notwithftanding
I fpread
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I fpread it thin on a glafs, or a piece of talk. It
then occurred to me to dilute it, but not with
water, for this I knew diffolved the particles; but
with ferum, in which they remain undiflolved. By
the ferum I could dilute it to any degree, and there-
fore could view the particles diftin® from each
other ; and in thefe experiments I found that thefe
particles of the blood were as flat as a guinea. I
likewife obferved that they had a dark fpot in the
middle, which Father de la Torré took for a hole;
but, upon a careful examination, I found it was not a
perforation, and therefore that they were not annu-
lar. I next made experiments by mixing thefe
particles with a variety of other fluids, and examin-
ed them in many different animals; and the rcfult
of thefe experiments was, that their fize is differ-
ent in different animals, as is feen in plate XII,
where they are reprefented of the fize they appeared
to my eye, when viewed through a lens of % of
an inch focus, which, allowing eight inches to be
the focal diftance of the naked eye, magnifies the
diameter 184 times.

It may not be improper to obferve here, that the
accurate Leeuwenhoeck not having diluted the hu-
man blood, or that of quadrupeds, fo as to fee
thefe particles {feparate from each other, was thence
not qualified to defcribe them from his own obfer-
vation, as he has done thofe of fith and of frogs;
and, fufpeCting a round figure was more fit for
circulating in our veflels, was thence led to fup-
pofe ‘thefe particles {pherical in the human fubjeét.
But I fhall hereafter be able to fhew from his
own words, that it is not his obfervations, but

Vor. LXIII. S{ his
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his fpeculative opinions, or his theory, that dif-
fers from what 1 have difcovered by thefe expe-
riments,

In plate XII. it appears, that of all the animals
which I have examined, the particles are largeift in
the fith called a fkate; next to the fkate they are
largeft in a frog and a viper, and other animals' of
this clafs ; they are fomewhat fmaller in the ¢om-
mon fith, as the {almon, cod, and eel. In birds
‘they are fmaller than in fifh; in the human fubje&t
fmaller than in birds ; and in fome quadrupeds ftill
fmaller than in the human fubjeét. Leeuwenhoeck,
fpeaking of their fize, fays, he is confident the red
particles of the blood are no larger in a whale than
in the fmalleft fith *. And others have, fince his
time, faid they are of the fame fize in all animals ;
but it is evident, from comparing their fize, as deli-
neated in the abovementioned plate, that it differs
confiderably, and that they are not largeft in the
largeft animals ; for we find that in an ox they are
not fo large as in a2 man; and fo far are they from
being larger in the whale than in the {mall fith, it
appears probable, from comparing their fize, as de-
lineated p'ate XII. N° II. from a porpus, which
belongs to the fame genus as the whale, that they
are fmaller in thofe animals than in fith. Neither
is their fize inverfely, as the fize of the animal; for
they are as large in an ox as in a moufe. The differ-
ence in their fize therefore depends on fome other
circumftance than a difference in the fize of the
animal.

* Conf, Arcan, Nat, p. 220,

As
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As to their fhape, I have already mentioned that
they are flat in all animals, even in the human fub-
je& 5 of which any one may be convinced by repeat-
ing the following experiments.

ExperiMENT I. Take a {mall quantity of the
ferum of human blood, and fhake a piece of the
craflamentum. in it, till it is coloured a little with
the red particles; then with a foft hair pencil fpread
a little of it on a piece of thin glafs, and place
this glafs in the microfcope in fuch a manner as
not to be quite horizontal, but higher at one end
than the other, by which means the ferum will
flow from the higher extremity to the lower, and as
it flows, fome of the particles will be. found to fwim
on their flat fides, and will appear to have a datk fpot
in their middle; others will turn over from one
fide to the other as they roll down the glafs, No
perfon who fees them turn over can doubt of their
being flat ; he will fee them in turning have all the
phafes that a flat body has; firft he will fee them
on one fide, then rife graduaily upon their edge,
and turn over to the other fide. I have in this way
thewed their figure to a number of curious perfons,
and particularly to many ftudents of anatomy, who
have attended le¢tures in London within the laft
fix years.

If, inftead of ferum, the particles thould be di-
luted with water containing rather more {alt than
ferum does; or if, inftead of human blood, that of
an animal with lorger particles be ufed: then they
will fometimes te feen not only flat, but a little
bended, like a crooked piece of monzy.

S{ 2 Thefe
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Thefe experiments not only prove that the par-
ticles of the blood are flat, and not globular ; but
likewife, by proving that they are flat, they fhew
that they are not fluid, as they are commonly be-
lieved tobe; but, on the contrary, are folid; be-
caufe every fluid fwimming in another, which is
in larger quantity, if it be not foluble in that other
fluid, becomes globular; this is the cafe where a
fmall quantity of oil is mixed with a larger quan-
tity of water, or if a fmall quantity of water be
mixed with a large one of oil, then the water ap-
pears globular. And as thefe particles are not glo-
bular, but flat, they muft be {olid ; a circumftance
that will appear ftill more evident from future ex-
periments.

It is neceffary to remark, that in a few minutes
after the particles are fpread out en a glafs, they run
i clufters, and ftick to each other, and then they
appear confofed.

When one of thefe particles is attentively ex-
amined, while feparate from the reft, it appears,
as it lies on its flat fide, to have a dark fpot in the
middle, and round that dark {pot it is more tranf-
parent. This dark fpot was believed to be a per-
toration, or the particle was fuppofed to be a hol-
low ring, by the ingenious Father de la Torré,
But I find, from a great number of experiments,
that the dark fpot is a folid particle contained in a
flat veficle, whofe middle only it fills, and whofe
edges are hollow, and either empty, or filled with
a fubtile fluid. This will be evident to every one
who will carefully make the following experiments.

EXPERI-
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ExreriMENT II. Take a drop of the blood of an
animal that has large particles, as a frog, a fith, or,
what is fill better, of a toad; put this blood on a
thin piece of glafs, as ufed in the former experi-
ment, and add to it fome water, firft one drop,
then a fecond, and a third, and fo on, gradually
increafing the quantity ; and in proportion as water
is added, the Egure of the particles will be changed
from a flat to a fpherical fhape. When much
water is added, the veficle will by degrees be-
come thinner, and more tranfparent, and will at
laft be diffolved. When the veficle has thus
affumed a fpherical fhape, it will roll down the
glafs flage fmoothly, without thofe phafes which
it had when turning over whillt it was flat; and
as it now rolls in its {pherical fhape, the folid
middle particles can be diftinétly feen to fall from
fide to fide in the hollow veficle like a pea in
a bladder. Sometimes, indeed, inftead of falling
from fide to fide, the {olid middle particle is feen to
ftick to one part of the veficle; and in proportion
as the veficle, inftead of being flaty aflumes a fphe-
rical fhape, its longeft diameter is:thortened as might
be expeted, on the {uppofition of its being bollow
and flat.

After this experiment has been made on the blood
of fuch animals as have large veficles, it may be made
on human blood, where the water wili be found to
have the fame effeét; the veficles will become {phe-
rical, the diameters of thefe fpheres will be lefs than
the largeft diameter of the veficle was; in its flat
fate..

It
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Tt is remarkable that more water is in_general re-
quired to produce this change on the veficles of the
human blood than on thofe of frogs, or other amphi-
bious animals; and thofe of the amphibia require ftill
more than thofe of fith ; for the {ubftance of thefe
veficles being thicker and more coloured in man and
in quadrupeds than in the amphibia, is therefore
later in being diffolved in water; and being thinneft
in fifh, it thence moft readily diffolves. Thofe who
are defirous of repeating thefe experiments had beft
begin with the blood of toads and frogs, whofe vefi-
cles are large, and remain fome time without diffolv-
ing in the water (when that is ufed with the above-
mentioned precautions) ; by which means any one
accuftomed to microfcopical experiments may rea-
dily be fatisfied of thefe curious circumftances.

From the greater thicknefs of the veficles in the
human fubject, and from their being lefs tranfparent
when made fpherical by the addition of water, and
likewife from their being fo much finaller than thofe
of fith or frogs, it is more difficult to" get a fight of
the middle particles rolling from fide to fide in the
veficle, which has become round ; but wi.h a firong
light *, and a deep magnifier, I have diftin&ly feen
it in the human fubje&, as well as in the frog, toad,
or fkate.

~ Since water makes thefe particles round, and
makes the dark {potin their middle difappear, it is
evident the red particles of the human blood are not
perforated, but that dark fpot is owing to fome-
thing elfe than a hole: and this is likewie con-

* ‘Thefe experiments were all made with day-light, in clear

weathzr,
r mad
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firmed by obferving that although the particle does
in an obfcure glafs appear only to have a dark fpot
which might be fuppofed to be a hole,. yet, with a
very tramiparent lens, and a good light, after di-
Iuting the blood with ferum, that. middle part can
be diftinétly feen to be only of a deeper red than the
reft of the veficle, and thence appears darker.

In thefe experiments, made by adding water. to
the blood, the middle particles appear to be lefs ea~
fily foluble in water than the flat veficle which
contains them ; fo that, a little time after the. proper
quantity of water has been added, the flat veficles
difappear, leaving théir middle particles; which
feem to be globular, and very {fmall.

That thefe red veficles of the. blood, although
flat, are not perforated, is evident likewife from a
curious appearance’ which I have repeatedly ob-
ferved in blood that has been kept three days in the
fummer feafon, fo that it was beginning to. putrefy ;
the veficles of this blood being diluted with ferum,
and examined with a lens %, of an inch focus, but
more particularly when examined with M. de la
Torré’s glafs, which, by his computation, magnifies.
the diameter 1280 times, were found to. have be~
_come fpherical ; the diameter of thefe {pheres was
lefs than their largeft diameter when flat, 2nd theis
external furface was corsugated in fuch a manner
as to make them appear like finall mulbersries.

I have feem the fame appearance on mixing fe~
rum that had been kept three days in a warm place,
and fmelt putrid, with frefh-drawn human blood ;
the vefiele aflumed this globular and mulberry-like

appearance..
In
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In thefe experiments on human blood beginning
to putrefy, I have likewife obferved fome of thefe
veficles break into pieces without becoming [pheri-
cal ; and I have diftin@tly perceived the black fpot
in the center fiffured through its middle, another
proof that it is not a perforation. ,

In the blood of an eel, which was beginning to
putrefy, I have feen the veficles {plit and open, and
the particle in its center come out of the fiflure.

As the putrefattion advarices, thofe veficles which
had become rough fpheres, or like mulberries, and
thofe which had been merely fiffured, each break
down inte fmaller pieces. M. de la Torré feemsto
think they have joints, and break regularly into fe-
ven parts; -and Leeuwenhoeck fufpeted thefe glo-
bules, as he called them, were conftantly made of
fix lefler globules. But from obfervations I am
convinced there is nothing regular or conftant in the
number of pieces into which they break. I have
tecn them fall into fix, {even, eight, or more pieces,
by putrefaction 3 for putrefattion breaks.them down
in the mauner it deftroys other animal folids.

I need hardly take notice, that the fmall pieces
into which the veficles break are equally red as the
veficle itfelf. The theory of the red globules be-
ing compofed of fix ferous ones compaéted together,
and the ferous globules of fix of lymph, has not the
leaft foundation, and is intirely overthrown by the
fimple experiment of mixing the blood with fix or
with thirty-fix times its quantity of water; for the
water diffolving the globules-ought to reduce them
to yellow ferum, or colourlefs lymph *; but it does

* See Gaubii Pathologia.
2 Aot
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not s on the contrary, it is coloured red by- thefe
particles, even when ufed in much greater proportion
than thirty-fix parts of water to one of blood.

Thefe red veficles of the blaod have not only been
commonly f{uppofed globular and fluid, but they
have with equal injuftice been imagined to be oily
and more in%amma’ble than the reft of the blood.
That they are not oily is evident from their fo rea-
dily diflolving in water ; and that they are not more
inflammable than the reft of the blood is manifeft by
burning them after they are feparated them from the
reft of the blood, which feparation may be effetted
by fhaking the craffamentum in the ferum fo as to
‘diffufe the particles through it ; and then, by pouring
off the clear ferum, when they have fubfided in it. I
have feparated them in this manner, and compared
their inflammability with that of infpiffated ferum,
and of dried coagulable lymph, and have not ob-
{erved them more inflammable than the ferum or the:
lymph; nor do they melt like oils, as fome have
{ufpe&ed, but burn like a ptece of horn.

*Some authors, who have writien on the figure
of thefe veficles in quadrupeds, and in the human
{ubjet, have expatiated on the great advantages of
their (fuppofed) fpherical thape, in order for their
more ealy circulation; as it is probable that no form
is preferable to a*fpherical one for eafy motion: But
as thefe veficles are evidently not fpherical but flat
in all animals, we muft believe that nature has
fome good purpofe to anfwer by making them of
that form, .

It has been obje&ted, that, notwithftanding they
appear flat out of the body, they may poffibty be
Vo LXIL T globular
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lobular in the body, while circulating ; and it has
been faid, that it is almoft inconceivable that fo many
ingenious men fhould at different times have viewed
them through a microfcope, and have concluded
them fpherical, if they be really flat.  But, however
that may bave happened, it is a faé that they are as
flat in the body as out of it. Of this I am convinced
by having repeatedly obferved them whilft circulat-
ing in the fmall veflels between the toes of a frog, both
in the folar microfcope; and the more fimple one
abovementioned. 1 have feen them with their fides
parallel like a number of coins laid one againft ano-
ther. I have likewife in that animal, where they
are elliptical, feen them move with one end foremoft,
and fometimes with an edge turned towards the eye.
I have moreover feen them, when entering a {mall
veflel, firike upon the angle between it and the larger
trunk, and turn over with the fame variety of
phafes that they have when turning ever upon a

piece of glafs. '
Upon this occafion I may remark,. that it has been
faid by fome microfcopical obfervers, that in paffing
through very fmall veflels they feem to alter their
thapes, and to be lengthened. This conclufion, I
fufpe, has taken its rife from the obferver having
feen them with their edge turned towards his eye ;
in which cafe they would appear long and {mall, as
if lengthened by compreffion,. efpecially to one who
fets out with the notion of their being globular. [
Have feen. them in blood vefiels, which would admit
only fingle veficles, move with difficulty, as if
fireightened for room ; but never faw them altered in

their fhape by the altion of the veflels.

L If
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If then they really be not globular but flat, and
if water fo readily alter their thape, whence is it
that the ferum has the property ofp preferving them
in that form which feems {o neceffary, becaufe it is
fo general through the animal creation?

It is principally by the falts of the ferum that
this effet is produced, as is proved by adding a
fmall quantity of any neutral falt to water, when
the water is no longer capable of diffolving thofe
particles, nor does it alter their fhape when the falt
is ufed in a certain proportion.

ExperiMENT III. If a faturated folution of any
of the common neutral falts be mixed with frefh
blood, and the globules (as they have been called,
but which for the future I thall call flat veficles) be
then examined in a microfcope, the falt will be
found to have contrated or fhriveled the veficles,
fo that they appear quite folid, the veficular fub-
ftance being clofely applied all round the central
piece. In proportion as the folution of falt is di-
luted with water, it has lefs effe&t ; and, when di-
luted with fix, eight, ten, or twelve times its quan-
tity of water, it produces no change in the figure
of the veficles, whofe flat fhape can then be feen
even more diftin&ly than when mixed with ferum
itfelf.

The neutral falts, which, when diluted with wa-
ter, have been obferved to have the effeés above-
defcribed, are Glauber’s falt, Epfom falt, a falt
formed of the volatile alkali and the vitriolic acid,
common nitre, cubic nitre, a falt made with thz
volatile alkali and the nitrous acid, as well as the
falts made with the nitrous acid and maguef(ia, or

Tt 2 with
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with the nitrous acid and chalk, and alfo common
falt, digeftive falt of Sylvius, and a falt made with
vinegar and the foflil alkali. Thefe experiments
were fufficient to convince me, that this property
was very general among thofe falts which confilt of
acid and alkali; and therefore it feemed unneceflary
to profecute this enquiry farther *.

But acids and alkalies have different effeéts on
thefe veficles from what neutral falts have.

The fixed vegetable alkali, and the volatile ai-
kali, were tried in a pretty ftrong folution, and
found to corrugate the veficles ; and in proportion
as they were diluted, their effets became fimilar
to water alone, but it is not eafy to find the point
of ftrength where the veficles would remain unal-
tered in the folution. And here we may obferve,
that fince thefe veficles are found to diffolve fo
readily in water, and not to be diffolved in thefe
folutions of alkali, it is a ftrong argument againft
their being either oily or faponaceous, as they have
been fufpected.

The effeéts of acids are very different, I have
tried the vitriolic, nitrous, muriatic diftilled vine-
gar, and the acid of phefphorus ; thefe, when much
diluted, have the fame effets as water in making
the veficles fpherical; and, in proportion as they
are lefs diluted, they diffolve the veficles without
making them fpherical, as water does. I never

% Thefe experiments were made by putting one drop of the
fiturated folution of the falt into a tea cup, and then adding dif-

tilled wat:r by a few drops at atime ; and to this mixturc the

ferum of the blood, highly tinged. with the red veficles, was
added.

could
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could find any point of dilution where the acids
like the neutral falts produced no change on the
figure of the veficles. This experiment is the more
to be attended to, as thefe veficles have been fup-
pofed to be oily and faponaceous, which is impro-
bable, fince they diffolve more readily in acids than.
m alkalies.

Salts made with earth of alum, and any of the
acids, always corrugate thofe veficles, unlefs they
be very much diluted ;. when their effe&ls arc fi-
milar to thofe of the water alone, that is, thc:y
make the veficles aflume a 1ph01ic&l'1hupu I could
not difcover any point of ftrength in thele folurions
where the particles would remain in them without
being changed in their thape.

The fame was obferved of {pirit of wine: fome
of the metalline falts, as copperas, fublimate, and
Roman vitriol, were tried; and when much diluted,
their effe@s were not different from thofe of water;
but in proportion as the folutiou was ftronger,. they
corrugated the veficles more and more.

Utrine, when containing much of its falts, has
effets fimilar to the ferum; but in proportion as
it i1s weaker, its effe@s are more like thofe of
water.

The ufe therefore of thofe falts which enter into
the compofition of the blood is probably to preferve
the red veficles in their flat form ;- for we muft
fuppofe fome advantages attend that fhape, fince
nature has made ufe of it fo generally in the blood
of different.animals. And as both a very ftrong
folution of neutral falts and a very diluted one alters
the fhape of the veficles, it is probable nature has

Limited.
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limited the proportions of the water and the falts
in our blood. A degree of latitude in thefe pro-
portions however feems to be admitted ; for I ob-
ferved the veficles equally unchanged when mixed

with a folution of falts confifting of eight drops of
water to one of the faturated iolutxon, and when
added to a mixture of fifteen drops of water to one
of the {fame folution.

Not only the neutral falts in the blood are capa-
ble of preventing the ferum from diflolving the
veficles ; but the mucilage or lymph with which
the ferum is fo much impregnated, feems to con-
tribute to the fame effeét.

When the veficles have been made fpherical, by
being mixed with water, if'a fmall quantity of
pretty ftrong folution of a neutral falt be added,
they are unmedx?tely thriveled, a few of them
vecover their former flat fhape, but the greateft part
are -contratted irregularly -~ into {maller {pheres.
When thefe veficles thus recover their thape, after
having been a thort time mixed with water, they
are generally more tranfparent, and appear thinner,
a part of their fubftance having been diflolved in
the water; and thence it is more eafy to diftinguith
the little folid partxcle which 1s contained in them.
By this experiment I have had the pleafure of con-
vincing many curious perfons of the compofition of
this part of the blood, who were not quite fatisfied
trom fome of the other experiments.

I have mentioned above, and have thewn in plate
XII. that thefe vehcles are of different fizes in dif-
gerent animals. I have likewife obferved, that they
are not all of the fame fize in the fame animal,

fome
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fome being a little larger than others; and fome
diflolve in water more readily than others. Inthe
fame fpecies of animals they even differ in fize in
the different periods of life. In a chicken on the
fixth day of incubation I found them larger than
in 2 full-grown hen, as is reprefented in the plate ;
and I found them larger in the blood of a very
young viper than in that of its mother, out of whofe
belly it was taken. I have not however been con-
vinced from experiments, that there is any differs
ence in fize between thofe of a child at its bith
and thofe of an adult perfon.

In the blood of fome infeés the veficles are not
red, but white, as may eafily be obferved in a lob{ter
(which Linnzeus calls an infect); one of whofe legs
being cut off, a quantity of a clear fanies flows
from it; this, after being fome time expofed to the
air, jellies, but lefs firmly than the blood of more
perfe animals. When it is jellied, it is found
to have feveral white filaments; thefe are princi-
pally the veficles concreted, as I am perfuaded from
the following experiment.

ExperimeNT IV. If one of the legs of a lobfter
be cut off, and a littleof the blood be catched upon a
flat glafs, and inftantly applied to the microfcope, it
1s feen to contain flat veficles that are circular, like
thofe of the common fith, and have each of them
a lefler particle in their center as thofe of other ani-
mals. But there is a curious change produced in
their fhape by being expofed to the air; for foon
after they are received on the glafs, they are cor-
rugated ; or from a flat fhape are changed into re-
gular fpheres, as is reprefented in plate X1I. N° %ﬂ(}l}l

is
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This change takes place fo rapidly, that it requires
great expedition to apply them to the microfcope
foon enough to obferve it.

I have obferved the fanies or blood of a thrimp,
by cutting off its tail, and found veficles in it fimi-
lar to thole of the lobfter, which have been a fhort
time expofed to the air. But I never could apply the
blood fo as to fee them in their flat form ; but, {ince
they changed by expofition to the air, I conjeGture
that like them they were flat in the blood veflels ;
but being more fufceptible of changes from the con-
ta& of air, they were corrugated before I could get
them applied to the microfcope.

‘The ingenious Leeuwenhoeck has obferved that
in the blood of a grathopper, its veficles or glo-
bules, as he calls them, are green. 1T have feen
the fame circumftance in the white caterpillar,
whofe ferum appeared green when in its veflels;
but when let out from this animal or from a
grathopper, the colour cannot be diftinguifhed.

‘I'he tmalleft animal in which I have difcerned
thefe velicles 15 an infe& no bigger than a pin’s
head, that is feen almoft conftantly in the river
water which we have in London.  This infe&,
which i3 2 [becies of the Adinoculus, bemg put
into a concave glafs with a little water, and the

rays of the fun bcm‘ made to pafs throusrh it,
the heart may be feen to be at, and the tranf-
parent blood or fauies found to have a few veficles,
which appear to move one after the other ; being
made vilible, though tranfparent, by the light
paling in fuch a manner as to bs refralted by
them.

Since
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Since {o finall an animal as this has thefe curious
veficles equally as the larger and more perfet ani-
mals, is it not probable that they are diffufed
through the whole animal creation? And what is
found {o generally amongft animals muft be of great
ufe in their ceconomy.

P. §.

Mr. Hewfon begs leave to add, that fince thefe
experiments open a new field for enquiry ; and as he
has already fo far profecuted the fubject as to be per-
fuaded that he has thereby difcovered not only the
ufe of the lymphatic glands and of the Thymus, but
alfo of the fpleen: 1in order to have the opinions
of the ingenious concerning the fa&ts mentioned in
this paper, he ventures to folicit, that fuch gentle-
men as are curious-in natural knowledge, and parti-
cularly the Members of the Royal Society, would
honour him with their company, at his houfe in
Craven-ftreet, in the Strand, where he will repéat
the experiments before them.

Vor. LX1I. Uu XXXIV. Ac-
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