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IL Part of & Letter from Mr. Anthony Van
Leeuwenhock, F.R.S. concerning the Eyes
of Beetles, &c,

Y Have formerly {poke of the Multiplicity of Eyes,

wherewith the fmalier fort of Infeéts are endued, as
Flies are: which Eyes, I have feveral times fhewn to
Perfons of Quality, that came to {ee me, to their great
Satisfation ; and that i fuch a manner, thatthey could
clearly difcern the thewing of fome Hundreds of Eyes at
once clearly: Amongft the reft, I have, laft Summer,
fhewn to feveral Englifh Gentlemen, the Multiplicity of
Eyes that are to be {een in the Zumica Corneaof a Beetle,
that is called the Eye.

This Sight was very ftrange to the faid Englith Gen-
tlemen; becaufe, that if one will reproach a Man with
Blindnefs, or Dimnefs of Sight, they uf¢ to-fay in Eng-
lith, Yon are as Blind as a Beetle, becauf¢ they reckona
Beetle to be Blind. :

[ have cut that Part of a Beetle, which is reckoned to
be hisEye, from the Head, and, after I had made it clean,
fixed it before the Maguifying Glafs, and obferved, that
it could not make up half the Bulk of a Globe, itbeing
broader than it was long.

Further, I have told, to the beft of. my Power, the
Eyes that were in One Row, in the greateft Semi-circle,
and found that there was, atlealt, Three Score of
them.

Now let us fuppofe, that in the {mall Semi-circle
of the Tuwica Cornea, there is but Forty Eyes in One
Row, and then add thefe Sixty to the Forty, and it
makes an Hundred, the half whereof is Fifty, which I
do imagine, that if we take the Zunica Gormea for half a
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Globe, they ftand in the greater Haif-Circuit of the
fame.

Sol have faid, with Metius, to put before me all the
Eyes, wherewith a Beetle is endued, that as Two and
Twenty is to Seven, fo is the Quadrat Number of the
Circle, to the Superficies.

This being fo, comes out Three Thoufand One Hua-
dred Eighty One Eyes, that are on both the Tunice Cor-
#ee of aBeetle; if, as I have faid heretofore, they both
make up a whole Globe. |

T have thought gocdtolet a Defigaer draw a Part of the
Tunica Cornea of a Beetle, fo far as he could follow it by
the Help of the Magnifying Glafs, partly, to {hew the
Muliitude of Eyes that ftand upon it; and chiefly, to
thew that every one of them hasa Convexity.

But we muft not conceive, that every convex Sight of
the Beetle, has a Globical Roundnef$; for if it was {o,
he could not fee the Objeés that were fomewhat diftant
from him (F {peak here againft thefe that have difcovered
fome Knowledge in the Art of Opticks) but they each
of them, a flat kind of Convexity or Roundnefs.

When I told this to the Defigner, hedid compare thefe
flat Convexities, tothe Buttons we wear in thefé Days,
that are faid to be made of Prince Rofers’s Mettal,

Fig. 1. ABCDEF. doth fhew a part of the Zunica
Cornea of a Beetle.

A BC. doth fhew that part of it that is united to the
Head of -the Beetle.

DEFA. is very mnear to that part of the great Circle
of the Superficies of the Cornea, whereon I numbered
Sixty Faces or Eyes from DEF to A; and between thefe
Letters we come to fee, how each Face or Eye is Ele-
vated into a Roundnefs.
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I know that when we fix any Subftance before the
Magnifying Glafs, thatfome parts thereof muft be near-
er to, and others farther diftant from the burning Point
of the Glafs,and thefe parts that are {o,do not thew tharp,
but bluat; and therefore when we will {ce or fthew the
Heights of the Eyes that are intheCornea,we mufl put the
lower parts of the Cornea fomewhat farther off from the
burningPoint of the MagnifyingGlafs;fo that the burning
Point,or Sight of the Magnifying Glafs, may reach thele
that are in the Cornea, as we muft do with Two or more
grounded Glafles, fixed in a Box ; and this being fo, we
fhould have an Haandred Objeés of the Eyes that are in
the Corsea, ften at once, but yet very {fmall; for the
Steeple of our new Church, whofé Diftance is great, as
I have related in my former Letters, feem, through the
Eyes of the Beetle, no bigger to me than the Point of a
fmall Needle. ,

Here we fee now, how thefe are miftaken, that take
the Beetle to be blind, and how fufficiently this fmall
Animal is provided with Sight, not to fpeak of the other
Parts of his Body ; which Infeét, when we mest it, we
tread under our Feet, as having no efteem for fo Blacka
Creature. -

In thé Month of Axguf, in the Year laft paft, Ifawa
Fly creeping on the Windows of the back Part of my
Houfe, which was of the Bignefs of a Bee; which fort
of Flies (yet very few of them) I have obferved there
to come every Year. o .

The Paws of theft Tlies, chiefly that Side they run
withal, are plentifully provided with Hair-like Parts,
wherewith they know to run upon Pollifhed Glafs,more
than any other fort of Flies. I have cut off Paws, and
fixed them before the Magnifying Glafs, for to fhew the
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Tools wherewith they are able to fix themfelves to the
Polithed Glafs, and fo to run up.

I have alfo cut off the Cornea of the Head of thefe

Flies, and have obferved that it was befet with very ma-
ny {mall Hairs, which were placed not upon the Eyes,
but between them. | )
~ Further, I have taken the Matter that fills up the Cor-
nea out of it, to judge of it by the Help of the Magni-
fying Glafs, and that the rather, becaufe I could never
before fatisfy my felf about it, wiz. to what Purpofe
this Stuff was made; and I did cotrelude, that this Mat-
ter was confifting of a Subftance like unto a Thread:
- When I had fpread a little afunder,the mentioned Mat-
ter, that I might obferve it with- more Atterition, than
T had yet done before ; I faw, that all this Stuff, which
I had judged to be a Thread, was very near altogether
of the fame Length, and that one End was fomewhat
thicker than the other, and roundith on the thicker
End. .

By thefe accurate Obfervations, and near Confidera-
tions, which I often repeated one after the other,! did af-
fure my felf, that this great Number of {mall Parts,
which I faw there, was each of thema Nerve of an Eye,
and that the thick and round End of it had been placed
in the Hollownefs of theCornea : In fhort,as many Sights.
as are in the Cornea, {o many there is of Nerves.

The Reafon why One End of the Nerves of the Eyes
that goeth inwards towards the Head, is thinner, as I
have faid before, muft neceffarily be, becaufe the Cornea
has a roundifh Bulkinefs, and therefore the Sinews muft
be the thinner, the farther they go in; for the room
grows lefs than it is, by the Hollownefs of the Cornea,
and who doth know whether, that Part where the Op-
tick Nerves do end, be notthe Brain : which muft be in-

quired after.
I
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I have, to give the more Satisfaction, laid fome Nerves:
of the Eyes, which I had taken out of the beforemen-
tioned Fly, uponGlafs, laft Year, and fixed it before the
Magnifying Glafs, to bave it delineated, as well as the
Defigaer could follow it.

Fig. 2. G H, are Two Optick Nerves, H being pla-
ced very near,’ or quite ih the Hollownefs of the Sight,
;?d G was placed inwards, toward the Head of the

ly.

Fig. 3. 1K L, are Seven Optick Nerves, the thickeft
Ead whereof was allo placed towards the Cormes.

Fig. 4 MNOPQ, fheweda great Number of the
Optick Nerves, that lye one upon the other, whereof
the upermoft Eads, as N O P, were alfo placed to the
Cornea ; and-becanfe there lie fo many one upon another,
one cannot difcern the true Length of them, and where
they.lay fomewhat thick, the Light can conveniently be
difcerned, for they are fomewhat tranfparent, asis thew-.
ed in the laft named Figure. )

T have formerly fhewed, how every thin part of Flefh,
or Fifh, when it doth lic inReft, is full of Wrinkles, or
elfe full of Rings like Joints, but when they are brought
out of Reft, and are employed, the Wrinkles and Rings
are gone, and the Parts grow longer. S

Thefe Ring-like Wrinkles I have alfo obferved or dif-
covered in the Optick Nerves of the faid Fly, from
whence we may well conclude, that each of thefe {mall
Optick Nerves, areas well provided with Extenfion, as
the Nerves of our Eyes; for we cannet move our Eyes
from one fide to the other, but the Nerves of our Eyes
muft be more extended than if we fee-out Straight..

When.
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When 1 had difcerned thefe, T asked the Defigner,
Whether he could fee thefe Ring-like Stripes, in the Op-
tick Nerves? and when he faid he could fee them clear-
ly, I charged him to follow them as much as was Pof-
flible, as you may fee in Fig: 2. and 3.

Yet if the Fly had been Dead for fome while, when
I bad taken out the Nerve of the Sight, I could have
obferved none of this Wrinkling; as we daily fee, that
the Mulcles of a Fifh that has beea dead for a good while,
do not contract themfelves when they are cut in Pieces,.
which we call Krimping; and in this Cafe, the Parts of
the Fith are not fo hard, nor fo well tafted, as they
would have been, if they had been cut before they were
quite dead. _

Haviog difcovered thefe wonderful Things and Perfe-
¢tions of the Eye of a Fly, we muft fay again, how lit-
tle it is we know, and if this is{oina great Fly, it muft
be the fame in a lefs one.

- Further, T have fince, a few Days ago, taken out of
common Flies Eyes, the Optick Nerves, and have lookt
upon them feveral times, becaufe I had great Pleafure
to fee them in {o neat an Order,and finding them, where
they do not lie too clofe together, of the Colour of*Red
Lead.

Idid, when the Defigner was bufy to make the fcre-
mentioned Draught, catch a fmall Gnat, of that fort
that do not afflit Men, becaufe they are no Blood-Suc-
kers, nor have no Sting.

I cut off the Head of this, to draw out of the Eyes or
Sights, the Optick Nerves ; but I could not fhew them
clear enough Lefore my Eyes, although I did attempt it
three 1 tour times ; in which Undertaking, 1 took feve-
ral times the Nerves of the Eye, furrounded with a vaft

Number of Veflels, which I was {ure to be Veins ; and I
could
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could not accomplifh to pull thefe Nerves out of the
Head, without breaking them and the Veins, until at
length it did happen, that I did pull them out of the
Head of the Gnat, without breaking oft eithet of them,
whick, put before the Magnifying Glals, I gave to the
Defigner to draw, and that the rather, becaufe a Geatle-
man of Quality did tell me, that a certain Perfon, when
they came to fpeak of my Difletting, did often object,
That it was impoffible to do what I did affirm, becaufe
the Inftruments [ was to ufe for that purpofe, how {mall
foever I could make them, could not be fit to make thefe
Difle@ions I did relate: But T do not matter thefe Ob~
je€tors, perhaps it is one of them, that doth with he could
do the fame.

Fig. 5. R.S. T. fheweth the Nerves of -the before-
mentioned Gnat, as well as the Defigner could delineate
them, he oftentimes rﬁpeating, That it was impoffible
to delineate all the Veflels he did fee.

1 have alfo, not only taken out of the Paws of the be-
forefaid Gnat, the Flefhy Mufcles, to my full Satisfaci-
on, but alfo the Two Pullers that are between each Joint
of the Paw, whereof one doth extend, and the other
contra& the Joints; and this is no Labour for me. But I
conclude and remain,

Delft;, May 9.
1698 00 Rs, &e.

L. Pare



