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XIII. Some Remarks concerning the Circula-
tion of the Blood, as feen in the Tail of a
Water-Eft, through a Solar Microflcope, £y
the Rev? Mr. Henry Miless communicated
in a Letter to Mr. John Eames, F. R.S.

§IR,

Well remember the great Satisfation you ex-

prefled in the Microfcope made by Dr. Lieber-
kuhn. ‘This induced me to communicate to you an
Experiment I have made once and again, with onc
of thefame kind, made by Mr. Cuff in Fleetftreet.

I had been eagerly withing for an Opportunity to
attempt to fee the Circulation of the Blood in this
Way; and for that Purpofe got fome Gudgeons,
which I kept Two Months in Water, this Winter,
waiting a favourable Day ; but I did not fucceed well,
though I faw it plain enough to convince me, that it
was worth while to attempt it in a better Subjeét; for I
find the Fins of Fifh to be of a cartilaginous Nature,
have few Veflels, and thofe fmall.——But the Lacertus
Aguaticus of Mr. Ray, commonly called the Water-
Eft, having a Tail that feemsto be much fofter, and of a
flethy Subftance, and abounding with large Blood-
veflels, is excellent for this Purpofe. Having procured
me one of the lighteft Colour, and moft tranfparent,
I put it into a glafs Tube, of a Bore juft big enough
to receive it; the fmaller the Tube, the better, pro-
vided you can get it in without injuring it. When I
had fixed the Tube in the Body of the Microfcope, I
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found the exa& Focus, before I placed the Microfcope
on the Tube which receives and conveys the Sun’s
Rays to the Animal ; and, having darkened the Room
as much as I poflibly could, I had a moft entertaining
Sight of it on my Paper Screen, at the Diftance of
Three and Four Feet.—The Magnifier I ufed was
the Fourth in /#7/fon’s Pocket Microfcope.—And
at the Diftance of Six or Seven Fect, but not fo
diftint——You have in the Paper which accompanies
this (fec Tas. V. Fig. 1.) the exa Dimenfions of the
Ficld of Vifion (as I call it), taken with a black Lead
Pencil, on the Sheet of Paper which was ftrained in
a Frame on purpofe, at the Diftance of about Three
Feet 1 from the Focus. You have there the true
Dimenfions of one of the larger Veflels, not the
largeft, which, being near the Middle of the Tail,
appcared but obfcure. And I have added the Di-
menfions of one, the Screen being removed to Six or
Seven Feet Diftance.

In the larger Veflels, the Motion feems to equal
that of the Stream of Water which is forced out of a
Veflel by condenfed Air; and makes an Appearance
not altogether unlike it, when the Fountain is placed
in the Sun: Here you can difcern no Shape or Form
at all of the Globulcs, but they feem all confounded :
As the Current procceds, you have beautiful luminons
Reflexions continually. But in the leffer Veflels, and
in the Parts moft free from Spots, 1 feveral times
faw the Globulcs of an oblong Form, refembling
Emmets Eggs in Shape, which 1 have endeavoured
fo reprefent in the Paper, gliding along one after
another, and often at the Diftance you fce them in
the Figure, fometimes joined together; but I have

never



[ 727 ]

never ‘yet been able to difcern any Commination of
them. I do not remember ever to have feen the
Globules to approach this Form, in viewing the Cir-
culation in the common way; but here every thing
is magnified to that Degree, that the leaft Departure
from the globular Form appears plainly. Another
thing I obferved, more than once, with Pleafure;
that the Globules would, in fome Places, gradually
flacken their Motion, at length feem to be about
to ftand ftill; in an Inftant, a Globule would be com-
prefled, in the Manner I have endeavoured to defcribe
it inthe Paper ; and then, asif it had fqueezed through
a narrow Paffage, refume its former Shape, and pafs
on with great Swiftnefs,— ‘

But the moft remarkable Phenomenon of all was,
the Shape and odd Motion of {ome of them, near the
Extremity of the Edge of the Tail—which exattly
refembled the Tadpole in Figure and Motion too,
abating that they had not quite fo much of the wrig-
gling Motion of the Tail of thofe Creatures in a Pond
of Water; but the Head (as I call it, for DiftinGtion-
fake) had exatly the fame Motion. They feemed
to be roaming about, as if in Queft of fomewhat;
would turn to the Right and Left, and fometimes
feem to be repulfed a little, or to draw back of them-
felves, as I have fcen the Awimalcula in Pepper-
water do. I have endeavoured to defcribe the Figure
of them; the Motion has all the Refemblance that
can be of that of the Animals mentioned.——I began
to fufpek at firft, they might be Animalcula, contained
in the Water out of which the Lacertus came, which
might remain in the Tube, under the Tail: But, on
Examination, I found it dry; forindeed the Creature
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had been out of Water half an Hour, ot more, and
had been handled (which I fcruple not to do), and fo
was drained well ; fo that I am certain the Appearance
was in the Veflels of the Creature, though 1 would
not be fo rafh as to fuggelt they were rcal Animal-
cttla s for I prefume the Figure and Motion may be
accounted for, without fuppofing them to be any
other than Globules of Blood, from the State in which
the Blood might be, and from fome Alteration of
the State of the Veflel itfelf: The Blood, indeed,
feemed to be about ffagnating ; but this I fubmit to
your Judgment, who are fo well acquainted with the
Laws of Hydroffatics.——1It came into my Head,
that I had feen a Drop of Water proceed fomewhat
like it, in its Defcent on a fmooth dry Surface (as a
glafs Plate held nearly perpendicular); and, on Trial,
I found the Drop to proceed in a kind of Meatus, not
altogether unlike the Motion of the faid Globules.
In the Courfe of the Blood from A4 to B (fee Fig. 2.
Tap. V.) fometimes a Current would turn off to the
Branch at &, for a good while together, then ceafe
to do fo, pafling on to B and leaving the Branch «
cmpty; and then again you might fee it fill the Branch
again : This]{aw fucceflively feveral Minutes together.
If you think this worth communicating to the RoyaL
SOCIETY, as an Experiment capable of Improvement
by Perfons of more Leifure, and better Skill, it is at
your Service. :

I would only mention to you fome of the Difhi-
caities I met with, and tire you no longer.——

At firft it was no cafy Matter to make a Creature,
coming out of fo cold an Element, bear even the
reflecfed Rays of the Sun, when converged, though

far



[ 729 ]

far enough from the Focus s for I was obliged to make
ufe of a Looking-glafs becaufe of the Sun’s Pofition :
Ionce, indeed, tried to perform:it without, but found
the diret Rays too hot; but a. Glance or twp I had
of it, convince me it might be feen to much greater
Perfetion.—Another: Difficulty is, that the Tabe is
rather too thick, and befides ‘is apt to' be f{meared
with the Tail of the Animal: However, it requires
Time and Patience to perform it 5 yet, in the Manner
I have feen it, it is to me the moft entertaining Sight
my Eyes cver faw.—I am not without Hopes,. that
I thall be able to remove fome of the Difficulties nty-
felf, if Gop give Health and Opportunity this Sum-
mer; if not, I with a fitter Perfon may attempt it,
and fucceed: It may be ufeful, perhaps, as well as

pleafing. ITam
2our moft obliged,
Tooting, March 31. 1741. and humble Servant,

H. Miles.

I forgot to mention, that the Blood appeared a
little difcoloured, but not more in Proportion than
it appears to be when you view it in the common
way ; and that the Tube, with the Lens receiving the
Sun’s Rays, was exaltly parallel with the Horizon,
-and perpendicular to the Plane of the Screen. which
received the Image.

XIV. 4
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