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as on the contrary, Fifhes living always in Water want
no Eye-lids, becaufe the fame Water keeps their Eyes
wvee moilt and cleans with which anfwer the Gen-
tlernan was fatisfy’d.  But 1have fince found thatI was
out n my aflertion, for Flounders, Plaife, Soles, and |
believe all flat Filhies cun cover their Eyes s and if they
had not, 1 fancy they weould lofe their Sight, becanfethe
faid fort of Fith are not {fo pimble as otlicrs in Swimming
being only able to move their Tails, the chicf Inltru-
ments of Speed, upwards and dewnwards 3 whercfore
thefe Fithes in a Storm doun't betake themfelves to the
bottom of the Sea, asTam inform'd, but dig thepfelves
holes in the Sand; which fecares them from being caft
upon theé Beach or Strand : Now if they had not Eye-
lids, the fharp points of Sand, whilit they are making
their Neft, would wound the Tunicks of their Eyes,
whereby the Tranfparency thereof would be deftroy’d,
and the Fithes become blind 5 which is a farther proof
how perfect every Creatare’is in its own Species. 1 con-
clude, e,

&

IV, A Letter from Mr Antony van Lecuwenhoek,
concerming the Tubes or Canals that conpey ihe yellow

Sap in the Herb callea Chelidonium majus, - or
Celandine, &c.

Delft in Holland, September 16, 1704.

He Heer Peter Hotton, Profeflorin Phyfick and Bota.-

ny at Leydes, and Fellow of the Royal Society,made

eme a Vifit lately, and difcourfing of feveral things, he de-
fird me, that I would examin the Chelidonium majus, to
wit, whether the Canzlsor Tubes that bring up the yel-
Jow Sap were diftinguifht or feparated from other Tubes 3
i
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I comply’d with his requeft, and imparted to him my
poor Obfervations.

Hereturn'd me an anfwer to that Letter, and at the
fame time fent me a Plant of the Indiar Fig, upon which
the Cochineel Worm, (for fo the Profeflor calls
thofe Animalcula ) are tobe found 5 and the Leaves of
two forts of Aloes, to try whether there were in them
feveral forts of Tubes that bring up the Yellow Sap, cic.

I think it not improper to communicate to your

Honourable Body my poor Remarks upon the fame fub-
ject.
‘ You muft know then, that I firft obferv'd the external
Skin or Membrane of the Leaves of Aloes, to difcover,
if poffible, of what Tubes or Pipes they were compos'd 5
but do what I could, T was not able to find out the Con-
jun&tion of the Parts, becaufe that Membrane was fo
weak and tender, that it always broke without any re-
markable Difcovery,

In this DifquifionIobferv'd that in the faid Membrane
there lay,as it were preft in roundifth Particles that look’d
like little Bladders, and in thofe kttle Bladders, green
Particles, that had a Sap in ‘em s and they lay asit
were in a right Line, and fo interwoven with each other,
that they ferv'd (as Iimagin'd ) for Tubes or Canals.:

The impreflions ofthefe round Particles was in {everal
places {oregular, that each confifted of fix fides, difpos'd
in the exalteft order that can be imagin'd ; and in each
Particle one might di{cover a Protuberance, and they
were feparated from one another by Rings or Circles,
which I fuppos’d to be the Canals.

I caufed a fimall part of the forementicn’d Hexangular
Particles to be drawn juit as it appear’d thromy Micro-
fcope 5 fee Tab.2. Fig. 1. ABCDin which fome of the
Canals, in order to diftinguith them the better, are re-
prefented outwards, as at A BC D.

LIlilitiln When
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When [ examin'd farther into the Aloes Leaf; 1 difco-
ver'd another fortof Veflels or Canals, in which the Sap
appear’d fomewhat Reddifh.

{ tock the Sap outof the faid Veflels, to try whether
there were any Sak Particles therein, and what Figure
they were of. '

1 let this Sap-ftand a little that fome part of it might
evaporate, and the Salts coagulate, and placing fome of it
before my Microfcope, I obferv'd with wonder a great
number of long, flender Particles, that lay in the Sap,
and were fharp or pointed at both ends 3 and forafmuch
as [ imagin’d that thefe long Particles could. not be co-
agulated in that fmall time that the Sap was preft out. of
the Canals, but rather that they were there before, I
endeavour’d to bring the faid long Particles out of the
Veflels, fo that there thould come very little Sap with
’em, that the Painter might {ee them more diftinétly
which having brought to pafs, I caufed a few (out of fe-
veral hundreds that in-a fhort time I had heapt together)
to be defcribed, as ypu may fee in Fig. 2. EF G H.

The faid {lender Particles appeared thro the Microf~
cope very clear and tranfparent; I laid them upon a
clean Glafs plate, and viewing them about three weeks
after, Ifaw with wonder that fome of them had aflumed
a Peach color, and efpecially fuch as lay clofe, or upon
one another.

My next Attempt.was to know how thefe tharp Parti-
cles were ranged or placed in the Veflels, and whether
they were to be found in all Canals,

At laft, after feveral Obfervations, by Breaking and
Cutting in pieces the Aloes Leaves, I brough: my mat-
ters {o far to bear, that [ placed them {o nicely before
the Painters Eye, that he could not. only {ee rhe forefaid
long pointed Particles lying in thofe Rings or Cirgles,
which Iimagin'd to ferve for Canals, as it Fig. 2. IK L M,

in the middie of five rows between I and K 5 but I caufed
hun
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him alfo to obferve how that a {mall piece of Leaf was
feparated by me after fuch a manner, that the Ends or
Points of thofe fharp Particles ftretcht themfelves beyond
the Canals, as is here reprefented in N and O.

Thefe Sharp Particles lay within a {mall compafs, like
little Bundles, as is fhown in the figure, but they don’t
all lye in fuch order, nor always {o clofe to each other,
but at a greater diftance in feveral places, and fometimes
indeed clofer too : Now you muft take notice that Fig, 3.
TKLM, as it appears to the naked Eye, did not cover
more Space than a large Grain of Sand ; from whence
we may guefs what an ‘infinite number of fuch Sharp
Particles are included in one Leaf of Aloes3 in this
Figure, or in each of thefe Particles, are a great many
parts to be feen which feem to be Canals; and I fuppofe
moreover, that each Circle; or the Membranes thereof,
in which the Sap, and othet Parts are thut up, are alfo
full Canals. _ A

Next, we proceed to the Veflels or Canals, which Iye
fomething deeper in the Leaf, and of which I have
made fome mention before 5. thefe alfo I fe¢ before the
Painter, who has delineated 'them as in the following
Figure, . _

Fig. 4. ABCDEF GHI reprefents one of the inward
lying Veflels or Canals, which is in a manner furrounded
and involv'd in a fort of Matter, which one would take
to be a Vifcous or Slimy Matter, and which, as well as I
‘was able, T endeavour'd to feparate from it 5 from thefe
Veflels or Canals in four diftint places (and allin a very
little {pace) there proceeded kind of Branches, as two
between DEFG, and two between HI, which run
crofs from the Leaf, ‘

‘Thefe Twigs or Branches unite themfelves again in
ote Vein or Camal that lies jult by ‘em, which is not
near {o great as the firft mention’d Canal, and this Union

L1111 2 or



(1734)
or Conjuncion is defcribed by KLMNOPQR, and
there are three fuch Small Canals to one Great one,

Yea, the faid Vein or Canal that runsacrofs is not on.
ly joyn’d to a Second afcending Vein, which extends it
felf the length of the Leaf, but it goes farther, and falls
into a third Canal, which alfo runs the length of the
faid Leaf, as may be feen in the fame Figure by STV
W X Y Zas and who knows but if one could inveftigate
the conjunction of the Vefiels, that this order runs
through the whole Leaf.

I fancied with my felf, that fome of thefe Veins or
Canals were compos'd of long Particles, that extended
themfelves parallel, and very near to each other, but in
a Winding and Serpentine motion, to the end that the
faid Veins (hould never fall in with one another, but al-
ways remain open .and diftin¢t; and agreeably to this
opinion, I have fometimes, but very feldom, taken thofe
parts out of the Canals, fo that the Painter could draw
them after me.

In the faid Fig. 4.by WBC D E F X is reprefented the
laft mentioned Particle which makes a Canal, but ofa ve.
ry fmall length, and feems to be of a flattifh fhape, asbe-
tween W and B but viewing it more narrowly, we
found that the feeming Flatnefs was occafion’d by the
Canals lying fo clofe to each other; for we faw clearly
that B was two diftin&t Canals when they were ftretcht
out, asin B CF 3 and that one of thofe Canals was again
fubdivided into two more, as from Cto D3 and the
Painter judged that thofe flender Particles D and E ftill
fpun themfelves into more fubdivifions.

Now one can’t come at a fight of thefe laft mention’d
Parts by cutting the Leaf through, but you muft tear it in
pieces; and even then for the moft part thefe Canals,
with the forefaid particles, will be alfo broken beforeone
can get a fight of them.

I have
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I have view'd thofe winding Particles that lye in the
Canals or Veflels of other Leaves, when they were fo » -
ceeding fmall and fine, that it was as much as one coud
do, with a fharp Eye and a good Glafs, to perceive their
Meanders, or Serpentine Motion.

After this I took that particle of the Aloes-leaf which
I had before examin'd lengthwife, and cut it acrofs,
and view’d it in that pofition, that I might difcover the
Orifices or Openings of thofe Canals that in Fig, 4. are
defcribed in their whole length by ABCD.

InFig. 5. HIKL are reprefented ( as they appear'd
thro a Microfcope that did not enlarge the obje& fo
much as that thro which I view'd Fig. 1. and 2.) fix great
Tubes, which {how themfelves in the laft mention’d Vef-
fel or Canal, in which allo there are a great many other
leffer Pipes.

Thofe fmaller Pipes or Veflels, which are to be fzen
about H, have other crofs Canals that come cut of ‘em,
from whence proceed the inward-lving great Mem-
branes, with the Sap that is in them.

Fig.6. M N O Reprefents other Canals that were alfo
cutacrofs,and inFig. 7. A.1s alflofhown by F QR, how out.
of the Canals fo divided the Membranes proceed, in which
moft of the Sapsare included, and of which Membranes
the greateft part of the Aloes-leafis compos'd 5 and thofe
Membranes, with the Saps that lye in’em, are {o clear and
tranfparent, that you can {ee nothing but their Circles
or Circumferences, as in RQSTVWXDP,

Between thefe Membranes there are Canals, but very
few, with their Branches, that run the length of the
Leaf, from whence alfo the Membranes proceed 3 and
when 1 took one of the(e Veflels ur Canals fufrcunded
with Membranes, and the Matter {hut up in them, and
{eparated a litrle of it from thofe other afore-mention’d
parts, fo tliit it was expofed naked to the Air, it affum'd
prefently i a Red Colour, whereas thole parts that

were
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were invelved in their Membranes kept, which was a
little upon the Green.

This change from Green to Red puts me in mind of
what I have cbferv'd feveral timesin the Eggs of a living
Crab, which I have taken out of her, and breaking them
in pieces, view'd them, and perceived that the Matter
which lay in the Egg thells was Green 5 but when I let it
dry a little, it prefently turn’'d from Green to Red,

I cut the great Canals of another Aloes-l2af, acrofs
which appear’d Yellow, asdid alfo the Sap which came
out of the inward lying Membranes; and whenI cuta
Slip or Slice of fuch a Leaf, which was as thick asthe back
of a Knife, and laid it upon a Clean Glafs Plate, it turn’d
prefently toa Peachcolour, from Yellow as it had before,
and fo did a fmall drop of the Sap upon the fame Glafs;
which being almoft dry'd up, there appear’d as many Salt
Particles in that little Matter, as if the fourth part of it
had been mixt with Shining Sand.

I took a little of the aforefaid Sap, and pat it upon my
Thumb-nail, and let it dry there, and obferv'd that it
left a Yellowith Colour behind it, that the Particles of
Salt had coagulated upon my Nail after the fame manner
as a Foggy moifture is congealed in Winter on Glafs-
Windows and the nextday I perceiv’d a Reddifh Colour
where the Sap had lain, and where it had been thickeft
the Red was deeper, which we calla Peach Colour.

I tryed the fame experiment upon two other Nails of
my Hand, and the fuccefs was the fame, and the Colour
Jafted feveral days.

I cut a {mall Splinter of the Wood, in which there had
been fome Sap of the Aloes, but in which at that time there
was but little Color to be feen, and placing it before a
Microfcope, I {faw that it gradually aflum’d a Peach Co-
lour, which in fome places was as bright and as fine as I

ever beheld with my Eyes.
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I thought fit to cut off a Slice of the Aloes.leaf froim
the thicke{t part of it, which appeard in Fig. 8. ABC,
which Letters reprefent the fide of the Leaf',g that, asI
imagin'd, was next the Plant 3 like as CD A the other
ﬁde,f which one would take to be the Back of the faid
Leaf.

That part of the Leaf which we may look upon to be
the Skin or Rind of it, and in which the Parts reprefent-
ed in Fig. 1, 2, 3 and 4, are for the moft part fhut up,
is the Space which i defcrib’'d in Fig. 8. between BF, or
DHs; and between EFGH lies the fore-mention’d
Matter, that I liken'd before to a Slimy or Vifcous Sub-
ftance.

As for what concerns the farther texture of the two
particular Aloes leaves, and the Sharp Particles repre.
fented by Fig. 2, and that Matter in the great Canal,
which was at firft Yellow, and foon after turn’d Red 5 I
could not difcover in the faid Vifcous Matter any Veflels
that run thro the middle of it, like thofe which pro-
ceeded out of the great Canals, and fpread themfelves to
the innermoft parts of the Leaf, and were exceeding {mall
and numerous.

I placed another Slice of the Aloes-leaf (which was al-
fo about the thicknefs of the back of a Knife) upoa 2
clean Glafs, and view'd it feveral times, for the fake of
the fine Peach Colours that were to be feen init; and §
obferved in the fame, a kind of an oval Figure, that lay
in exa& order, with its Sap thut up in it, after it had
been dry about 3 weeks.

Torderd the Painter to draw it, asyoumay {ee inFig.
7. B. DEFGH, whith thows the faid Oval Membranes
and FI1 G defcribes that part which I call the Canal, and
by which If{uppofe itis made big, and alfo receivesits in-
ward Matter.

In this Figure one fees a great many Fibres, which F

concluded it had borrow'd from other Membranes, as
well
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well from thofe that lay upon it, as from thofe that lay
under it.

Now if we confider that thefe Membranes can’t be co-
agulated by the Air, fince they are not made by every
Evaporation or Exhalation of the moifture, but that fuch
Membranes muft be compos'd (without doubt) of an infi-
nite number of Fibres, {o fmall that they efcape our fight,
we have frefh caufe to ftand amazed, and tofay with our
felves, whatunconceiveable Wonders are fhut up in fuch
a Leaf.

T thought it not amifs to reprefont a fimall Particle of
what I call'd the Rind or Bark of the Leaf, as it was cut
through acrofs, and dry’'d up irregularly.

Fig.7. A. by RPABCSQR fhows a fmall part of the
Leaf, asit was cut off at Fig. 8. between D H 5 and which
part, withSQR P A, lay inwards, as is defcribed in Fig.
8. by H s and in the fame Fig. 7. A. lay on the outfide of
the Leaf, as is (hewn by B C.

Now thefe parts which in Fig. 7. A are cut acrofs be-
tween AB and CS, are the very fame parts which in
Fig.3. IK LM are reprefented lengthwife, with this dif-
ference only, that Fig. 7. As is drawn from a lefs Mi.
crofcope.

One would judge that moft of the afore-mention'd
Parts are compofed of roundith Membranes, that include
a Sap, which Sap was mingied with exceeding {mall green
Particles, and thofe Particles are {o united to each other
in right lines, that there is no {pace between them, ex-
cepting that which appears to be Canals.

I told you above, that I had fqueez'd the Sap out of
the Aloes Leaf, in order to difcover what Salt-particles
would coagulatein the {ame.

I placed therefore the faid Sap upon my Scrutore f{eve-
ral times, and always obferved that when the Water was
moftly evaporated, there remain'd abundance of Salt

.particles behind, which were almoft all of ’em Quadran-
gular
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gular Figure, and of & Cubical thicknefs, as is reprefen:-
ed in Fig. 9 between I K. and again fome fmaller, as Fig.
10, between L M and others much fialler, as in Fig. 2.
nay, fome of them were of that degree of {mallnefs that
ihey almof¥ efcap’d the fight, even with the help of a
Microfcope, infomuch that one could not jidge whether
thofe Salts were round or {quare.

I obferved alfo fome Figures of Salt that were compos'd
of feveral coagulated after {fuch a manner that their thape
or form was not to be defcrib'd 5 and amongft others
there was one Salt Particle that was compos'd of four
others, joyn'd together fourfquare cubically, asis de-
fcribed in Fig. 13, between N and O. [ faw another
$alt likewife, that was made up of twenty quadrilateral
Salt particles coagulated together, to wit, five in length
and four in breadth 3 and another Salt, in which [ count-
ed 30 Particlesjoyn'd after the fame manner.

When I took the Sap out of an Aloes Leaf, whofe Vef-
fels had a Yellow Sap in them, I faw the Salt particlesly-
ing fo clear, as if they were little pieces of Glafs ; and
forafmuch as thefe Salt particles lay furrounded with a
fine Peach colour, the View of it was very agreeable to
the Eye.

From my Obfervations on the faid Salts, my thoughts
wander’d upon the Aloes it felf, asitis ufed in the Apo-
thecary’s Shop.

Having then taken a piece of Aloes, and beat ic fmall,
being wrapt up in a Paper, and put itinto a Clean Glafs,
pouring Rain-water upon it, in which I letit infufe 2 or
3 days, I pour'd off the top of it, and caus'd it to Eva-
porate, and then difcover’d a great number of Salt par-
ticles, of the fame fhape and proportion as is defcribed
by Fig. 10, 11,12,and 13,

There were alfo coagulated a great many Salt particles,
that were of fuch a figure as is reprefented by Fig. 2.
EFGH s only with this difference, that they were

Mmmmmmmmmm fome-
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fomething thicker and fhorter alfo in the middle, and
fome of ‘em not {o even or fmeoth as in the fid Fig, 2,

The faid Heer Hotion f{ent me alfo a little Plant of
Dragops - Bloed, in Latin, Lapathune Sanguinenm 5 in
which I view'd the Stalk of the Leaf after I had cut it
acrofs, and difcover’d at the {ame time feveral particnlar
Colours of a light and of a_deeper Red, more than one,
could imagine to fee at one view: and Idid obferve in
the faid Stalk little places in which I could perceive no
Colour 3 but when I cut the fame Stalk lengthwife I could
then fee that thofe places were Canals, through which I
concluded the Red Sap paft, and that thofe many Co-
lours which lay in thofe Cdnals were a fort of Bladders,
that contain’d the Sap in them, and that thofe feveral
Colours were wholly produced by the Sap that ouz'd
thro the fides of the Canals, and fo made the whole Stalk

Red.

V. A4 Letter from Mr Antony van Leeuwenhoek,
F.R.S. to John Chamberlain, Efg; S. R.S.
concerning Tobacco afbes.

De{ﬂ', 0&06. 30 17040

Y Take the Liberty to acquamt you, that foon after

‘T had communicated to you my Poor Obfervations
about a Tooth which was thought to have Worms in it,
&re. 1 again examin'd the Afhes of Tobacco; and fince
the Remarks upon that {ubjet are fallen into my hands
within thefe few Days, I have taken the Liberty of fend-
ing ‘em to yous hoping there may be fomething in em
which may ferve to divert you: The faid Remarks are
as follows, For
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