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VL. A Letter from Mr. Anth. Van Leeu-
wenhoek, F. ®R. S. Containing fome Mi-
crofcopical Obfervations on the Particles of Chry-
Salliz’d Sugar, &c. and bis manner of Obferv-
mg the Circulation of the Dlood in an Eel,

- Send you herewi:h my laft Remarks, concerning the

Coagulation of Sugar, which I had traced upon Pa.
per near Three Years ago, and caufed them to be En-
gravd upon a Copp°r-P ate, after that my Paiater had
Drawn timn 5 ana for as much as fo*ne of thefe fol-
low,}r,g hlervations do coutradiét my former Writings,
L meke no mrup’e to rzjelt the paflt, and to take up thefe
which 1 judge ro be better.

I have faid that the Particles of Sugar, which we call
Spgar Candy, confifted of two broad and two narrow
fides 3 and that the other, 7. e. the top and bottom ran
into a fharp point, like the Figure of a. Wedge or
Chiffel.

Since there i not one Man in a Thoufand that knows
any thing of the Fi igates which SJﬂaroCmdy aflumes in
it’s Coagu ation, alho’ they've often tatted of the fame,
¥ have thoucrht it not amils toreprefent it to the Eyc.
Fig. 1. B, C,D,EF, G, H, I, K. reprefents a {mall
bit of Suoar-Cardy, of wh;ch one fhall feldom fze fo
perfett a I'xﬂurg 5 becaufe they are almolt always faften'd
to fome other Particles of Sugar, whereby we can only
difcover the Saperficies of one fide thereof, as here in this
Figare. H. L E. F. G. bot when it is taken out of the Sy-
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rup or Liquor, without being united to any other Parti-
cles, the other fide reprefented by A. B. €.D. K. will alo
appear zfter the {ame manuner.

We alio obferve that all the Particles of the Sugar Can-
dy which we buy, even that which ccmes out ot the Eqft-
Indies, if it be not too irregularly Coagulated, and
faften’d to the fides of other Parucles, has generally
ore fide blunt, and different from the otoer three, which
have (harp Angles, jultlike a fquare picce of Weed, ons
of the Corners of which is partly cuc away,. as you may
fee in the faid Figare 1. at i. K

Fig. 2. L. M.N. Q.P. Q. does alfo reprefent a little
Particie of Sugar Candy, which had been joined to others
at the fide L. M. N. and at O. there appears-a very fmall
Parricle of the Candy that {cems to have been Coagulated
wich the faid Fig. 2. when it was much fmaller 5-and thac
Particle appear’d like Mouatain-Chryftal, and under
that there was another compofed of about ten {mall
Chryftals.

For my farther Satisfaction concerning Sugar Candy and
the Coagulation thereof in the Syrup, I took {ome Pow-
der’d Sugar, and diffolved it in Water, and then boyled it
fo long, ’till I fuppofed all the Warer to be evaporated 5
afcer which [ placed it upen feveral Glafies, to theend thar
I might obferve the Coagulation of the finail Particles
thereof.

After fome days were pa{t (‘chis was 10 the Month of
March) I obferved a great many compleat Figures, which
lay Coagulated into feveral Shapes, butall of ‘em asclear
and tranf{parent as Chryftal, infomuch tha:ic was a grear
Pleafure to view them 35 but 1 did expect to have found
them all of one and the fame fhape, and that they would
have appeared like Figure 3. buc when I view'd them
with a Microfcope, fome of them appeared like Fig, 3.
R.S.T.V.
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“This appear’d to me at firlt fomething ftrange; but
when 1 confidered that the Particies of Sugar (of which
fome of them are a great many Thoufand times {maller,
yea fo {mall, that they efcape the fight thro’ a Microf-
cope) do not appear to the Eye in the fame pofition,
nor that the Wedges thereof are reprefented as in
Fig. 1. by B. C. or G.F. but that cn the contrary,
the fide which 1s deferibed in the faid Figure, by C. D. E.
F. I. K. lies {ometims upper, or undermoft; then it is ro
wonder if the fame Particle of Sugar Candy fhall appear

‘tothe Eye as in Fig. 4. A. B. C. D. E. F.

In that Particle of Sugar beforemention’d, I obferved
feveral Streaks or Fibres that were internal, and which
by reafon of the Tranfparency of the Sugar appear’d
plainly co the Eye, as you may {ce in the faid Fig. 4. be-
tween D and C. 2nd D..and E. and fo alfo tfrom the
Center of the Sugar where tholc Streaks extended on cach
fide to B and F.

From this Obfervation I concluded, that the Sugar in-
creaed from time to time, in proportion to the {paces
between each Streak cr Fibre.

t likewifc faw a few coagulated Sugar Particles, that
appeard in as compleat quadrilateral Figures as I ever be-
held with my Eyes, one of which you have deferib'd by
Fig. 5. G. H. I. K. and withal as clear and tranfparent as
any Lliamond ; you muft alfo obferve that thefe Figures
2, 4, 5. were none of ’em bigger than a fmall Grain of
Sand.~ The reafon why there were fo many Particles of
Sugar, that had but one part of Fig. 3. was, as I fuppofe,
that they were Coagulated with others that lay near ~hem
of the like figare, infomuch that they hinder'd onc ane-
ther in their Coagulation 5 but when they lye {o far tiom
one another, that there is no aual Contat of the Parts,
and yet are Coagulated, we can attribute that effet* to
nothing elfe but a fecret Inclination which the invilile

Parts of the Sugar bear to each other. .
n
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In the middle of the Fig, 3 and 5. we obferved a very
clear Particle, which was of the fame Figure with the
whole Body 5 from whence we conclude, thar the faid
whole Body was much finaller at its Coagulation, but in-
creas’d continually by new Acceflions of Matter roand
about it 3 and that in proportion to the number of Circles
or Circumferences, the Body increas’d from time to time
in bignefs: And who knows but that every Circle was
made upon a particular Day, and in dry Weather, and
that at Night it remained in the {ame Srate,

Thefe little Figures preferved their compleat Forms and
chry(talline Appearances as long as it was dry Weather
but when it happen’d to be Moift or Rainy, we obferved
Moifture about the Particles of the Sugar, which in dry
Weather evaporated agains and then there Coagulated an
infinite number of {mall Sugar Particles upon the greater,
and thofe were {o exceeding {inall, that a thoufand of ’em
together were not fo big as one of thofe Particles before
defcribed by Fig. 3. which, asI faid above, was not fo
large as a fingle Grain of Sand, and thereby all the Beau-
tifulnefs of them difappear'd: And to the end that thofe
little Figures mighe keep their form ’till they were drawn,
1 was forced to carry both them and the Mierofcope, be-
fore which they {tood, in my Pocket.

Now fince we fee that from one and the fame Matter
two different Figures are Coagulated, 1it is eafie to con-
ceive that feveral other Figures might be produc’d in the
firft Coagulation, efpecially when any of the Parts of thofe
little Bodies lye upon one another 3 and therefore alfo
we fhow’d not wonder, to feein the Coagulation of Salts
feveral Figures produced out of one Particle of Salt.

I can’t omit acquainting you upon this occafion, that
fome body fent me lalt Summer a Piece of Minera!, which
was faid to be very rich with Gold, and was brought
from Hungary 3 and I was defired to enquire into the
fubftance of the faid Mineral; which when [ had done, 1

foundl
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found that the fine Gold Colour was nothing elf: but Sul-
phur: There was allcanother Piece, which they faid was
Copper. One of thefe Minerals was mix’d with a lirtle
frony Matter, jaft like Particlesof Sand, which feem’d by
fome heterogencous Matter, to be united to theother Parts
of the Mineral A

[ feparated fome of the Srony Matter from the reft,
and placed it before the Microfcope; and found that {fome
of the Particles, of which it is compofed, had as{fmoorh
and exalt Sides and Angles as any polifh’d Diamond can
have, that is to {ay, when they were not united, or lay
under othersy but where there was a union of the Parts,
thereappear’d {everal fuch Circles or Circumferences as
were in Figure 3 and 5. fome of ’em having particular
fides, one of which was twice as broad as another.

Thefe particular Rings or Circles 1 judged alfo were
occafion’d by the Increale or Coagulation of new Matter:
I tock a great deal of Pleafure in viewing them, for they
appear’d as clear as Chryftal. Both the Gold and the Cop-
per, that feem’d to be in thefe Minerals, were nothing
clfe but Sulphur.

My Intention was to have left off here, bat upon fe-
cond Thoughts I fhall trouble you with what follows. I
formerly fhew’d" the Circulation of the Blood in an Eel,
and my Cufton was to put the Eel into a long Glafs Tube
with the Tail uppermolt: But I have left off that way
for fom: Years, and now I prepare Copper Plates of about
a Foot long and feven Inches broad 5 ‘one end of which
of the extent of an Inch I bend, and at the other end I
make a {quare Hole of five Inches long and two broad, in
which I put little Glafs Plates as clear and asthin as I can
pollibly procure them : Upon {uch a Glafs Plate I lay one
of the fmalie(t Eels 1 can get, which are fometimes as big
as ones Finger ; then I bind the Head and the beft part
of the Body of the Eel about with a Linnen Cioth, to the

end
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end that it may not fee, and then twill [ye the filler up-
on the Copper-Plate ; and the Tail is laid upon the Glafs
and that part of the Body of the Eel, that is wound about
with the Cloth, isalfo faften’d to the Plate with a Wire,
that the Eel may not riggle it {elf off.

The Eel being thus placed upon one fide of the Glafs
in the 'Copper Plate, The Microfcope, through which
you are to view the Circulation, is faften’d by Wires and
Screws on the other fide, in fuch manner as it may be
moved upwardsand downwards, and every way. And this
I-take to be a better Method concerning the Circulation
of the Blood than my former ;3 which if People won’d
therefore ufe, I doubt not but they might obferve the
fame Things in an Eel as I have done: And then if you
wou'd view the Arm, and with great Care confider the
Pulfe in the Veins, you wou’d certainly difcover that the
Blood, which makes the Pulfe, proceeds from the Hand. I
conclude, and am,

Yours, &c,

Antony van Leeuwenhock.
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