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A Letter from Mr. Anthony Leewenhoeck Fellow

of the Royal Society, dat. Apr.14. 1 684. contain-
ing Obfervations about the Criftallin humor of

the Eye, {oc.

N mine of September the 7¢h, 1674. I communicated

my Obfervations concerning the Crzftallin humour of
the Eye; which I find to have been inferted by Mr. 0/-
denburg,in the Phil. Tranfaétions Num. 108. p. 178. where
I fay, that the Criftallin Body (or humour) of the Eye, is
in hardnefs nauch like a preferved Nutmeg; which with
a Razor I cut in too, and {o obferved the fame in parcels,
and found it to confift of many Orbicular fcaly parts, ly-
ing one on the other, which had their beginnings from
the Center 5 all which parts confifted again of Criflallin
Globules : And having fuftered the faid Crzffallin humor
todry for 3 dayes, it became fohard, that in the cutting,
it broke in picces: as it it had been hard Rozsn.  And ob-
ferving again, thefe parts, I found therein, not only the
atorefaid Orbicular fealy fubftance s but further, thateach
{cale, was again compolfed, of other Ring-like parts, and
that thefe fecond were contrary pofited to the other:
Thus much L obferved, on the Crzftallzn part of the Eye ; to
which,Iadd, thatT compared the fcaly parts to a Globe,
made out of a number of thin papers,lay’d the oncon
the other, and that ¢cvery paper or feale, was again con-
ftituted out of fo many parts, as there may belinesdrawn
upon a Globe, reaching from one Pole to the other.

1 have fometime fince, again made feveral obfervati-
ons, concerning the Eyes of Oxen and Cows ; for that of-
ten fince my firft ob{ervations, I have thought, that I had
not yet dilcovered the make of the Crifallin humor of

the Eye, fo thoroughly asI might have done.
1
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I therefore firft examined the Film or Membrane
which enclofes it, and feparates it, from the other hz-
mors ofthe Eye; and conceived that it was conftituted
of Threds ; but at another time, tho there were great di-
ligence ufed, I could obferve none at all.

In thefe Inguiries, I have fecen (though feldom) the
impreflions of the thred-li'e {ubftance, of theoutermoft
Jeales, ot the (riftallin humor, in the forementioned
Membrane ; whence 1 concluded, that one ufe thereof
m ght be, to fill up all the unevennefles caufed by the
threds in the fuperficies of the Criftal, and fo to conftitute
aperfect Round.

Another ufe of it, may be, by comprefling the ri-
Jtallin humor to alter its figure, and make it partofa
greateror lefler Cerele : and thisbeing {o, it may notim-
properly be called a Mufcle. :

Although (asbefore isfaid) it did not plainly appear,
that the Fi/mis conftituted of ¢hreds woven together;
I notwithftanding, make but little doubt thereof; be-
caufe formerly, inthe thinneft Membranes 1 have feen
thefe thred-like appearances,and alfo for that I examin-
ed the partsthercabout and found a great many ftreakes
or Lines, fecming to be Lymphatick VefJels, defigned for
the nourifhment ot the bumours of the Eye ;thefe I traced
ull they entred into the coat of the Criftallin humour, and
then they grew fo {mall that I loft the fight of them.

I turther obferved, that the aforefaid Crifallin bady,
was compounded of thin fcales, placed upon one anc-
ther: Thefefeem'd about 2000 thick, for the Axzs, where
it was longeft, was 3 of an Inch,{o that the diftancefrom
the (enter to the Circumference is asiof an Inch: now
the length of an /ach being fix hundred hairs bredth, (as
1 have often faid) : muft be 2c0 hairs bredth, which be-
ing multiplyed by 1o. (the number of Scales equal to the
bredth of a haszr) make 2000. Scales, the thicknefs of this
triflallin body. 1 have further obferved, that each of

thefz
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thefe fcales,is conftituted of threds, which in a very neat
order, lye by one another, {fo that cach of thefe fcales, is
the thicknefsof one of the threds, the appearance here-
of toview, I have reprefcated,as well as1 could, by Lines
drawn in a Circle, fig. 1. ABC. is the Crz/fallm Body, of
the bignefs it appeareth to the naked Eye, B, is the part
lying next the Cornea Tunica; but thefe I have magni-
fied, that I might the better reprefent the threds confti-
tutmgcvcry/calc Tig. 2. KEFGHIL isrceprefented, as
if the aforementioned Fig. Nem.1.lay with the round B
next the Lye: and altho1 have here drawn many Lines,
which reprefent asmany threds, yet is their number no-
thing to thofe, in the Circamference of the Cirefializn hu-
mor of an Oxe, which are above 12000. For rothreds ly-
g clole together fide by fide, making not out onc Di-
ameter of an haires bredth, now it the whole Axis (as
before is faid) is 400 hairs bredth long, then is it long
aooo of thofe threds. And this computcd by the com-
mon Rules, amounteth to 12571% the number of the
threds lymg fide by fide, and which make out the whole
circumference of the Criftallin Body.

Hence may be perceived how thin thefe #hredsare,
and how wonderfully they run not through the Zxes, as
I heretofore conceived, but taking 3 feveral wayes out
of the point L, (the imagined #x¢s.) Thefe threds do
notapproach the 4xzs, on the other fide of the (riffallin
body, as they do on this, but turnc back, with a {mall bent
making there the fhorteft zhreds. For example, the
thorteft threds here,vez. MK. HN.and OF.reach upto
the Axzs on the other fide, and fill up the place; (asis
kere reprcfented at L,) now the threds MK, having filled
up their place, in the Ax:s of the other fide, (asthe threds
ELI doe here) they returne from thence back, and are
here the fhorteft threds HN. Thefe HN place themfelves
zgain, on the other fide near the Awzs, and returning

back again, are then OF. and OF coming from the
other
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other fide nigh the Avis, isherc-again KM. To conclude,
thofe which are here the fhortett threds, are on the other
fide the longeft ; and ‘thélongeft on the other fide, are
here the fhorteft.  To prefent thisyet clearer toview, I
have drawn with lines; the threds compofing one of the
fcales of the Criftallin body, feen on one fide, as [zg. 7.
R TPSW Q, andnotwithftanding it isa flattzfb round,
I have here made it Globular, with confideration, that in
this Reprefentation, the threds conftituting cach feale,
may be the better difcerned. P and Q_are the middle
points or Axes, of which P in the foregoing fig. 2.1 de-
noted by L, the ¢hreds iffuing out of the point P, in the
foregoing Figure 2. L extend to V, where they are the
fhorteft threds, from whence they again exteud back to P,
where again they are the longeft, and from P they again
extend to W, where they are again the fliorteft; and
thusalfo are extended the threds from 1 to Q. and from
thence again to X, and from X toQ, and. thus half the
courfe of cvery onc of the threds (fince we mult funpofe
this for an half round) isdemonftrated. In fhort the
threds 1.1, in the foregoing Iig.2.are here PS; and the
threds between Land Min the foregoing figure 2. are
here the threds between Pand X ;and the threds between
L and Ointhe foregoing Fig. 2. are here, the threds be-
tween Pand T.  Sothat the threds in the foregoing fir.
2. between FO LIKE, are here in Fig. 3. the {fame
with R T PS. Here 15further to be obferved, that the
threds conftituting the Criftallin Body, are thickeft about
Rand S, and the ncarer they approach to P or Q, they
re the thinner. Toconclude, when we view cthe fore-
faid Creftallin body with attention, as it cometh frefth out
of the Eye, we find it to excel in tranfparency the pureft
Glafs, notwithftanding it is compofcd of fo many thou-
fand threds,and that they lye very clofe compa& toge-
ther, {fo thatone might juftly wondcer, how the light can
pafs through them in right lines, which is abfolutely ne-
B ceffary ;
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ceflary s for if it were otherwife, the Crifallin body would
appear white, but not tranfparent. Topleafe fome cu-
rious perfons, and to reprefent this Créftallin body, yet
plainer to their fight, I have taken a {fmall Tennis Ball,
and wound the fame about, with a very fine Grd, having
before ftuck in many fmall pins, in the places where it
was to be kept from flipping; then I fmeer'd the Ball
over with ftrong Glew, and when it was well dryed, took
out all the Pins, and this Ba//, with the cord wound about
it, reprefenteth the Criffallin Bedy of the Eye.

I have heretofore faid, that the parts, which I now
plainly perceive as threds ; arc again conftituted of Glo-
bules ; which now in fome of the threds 1 clearly difcern.
But, for that I alwayes difcern it not, I conceived, that
asthe threds (ashere betore isfaid) arc very fmall, and
clotted one to the other, that {o in the feparating of
them, fome parts of one thred remain faftned tothe o-
ther, which may appearto my fight Globules : 1 conceiv-
ed it might better agree with their Fabrick, to fuppofe
that each thred, was again compofed of many other
{maller threds joyned together, asIhave heretotore faid,
that the Flefb threds although . times thinner then a hair
ofour head, are again conftitutcd of other threds.

1 further took out of the Lyes of Sheep, Hogs, Dogs, and
(ats, the Criftallin bodies, and ordered them, as I had
done thofe of an 0x ; but have found not the leaft vari-
ation, either in the fcaly parts, or in the courfeof the
threds, compofing each of thofe feales. _

The fame agreement 1 found alfo, in the Zyes of
Hares,and Rabbets 5 except that whereasthe threds con-
ftituting the before-mentioned Criftallin bodies, {pread
themfelves from the Center, in three diftant courfes ; here
the threds of cach feale, {pred them{elves but intwo cour-
fes. Fiz.4. ABCD reprefenteth half the round of the
Criftallin body of the Eye of a Hareora Rabbet ; E isthe

Center, which lyeth extended to the Ajpple of the ﬁyei 3
thele
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thefe threds conftituting each fcale, which run as through
the Center E, are on the other fide, the fhorteft, and ap-
pear like unto F or G. likewife Fand G, on the other
fide run through thecenter. 1 have alfo caufed the fore-
going Fzgure to be drawn fide-wife,the better to reprefent
the thred-like appearance of each frale. I {uppofe then,
thatthethreds, whichin fig. 4. are reprefented between
EandF, are the fame with thofe in f7g. 5. reprefented
by I O. fo thatthethreds, which come from the point I
(the fame with Ein the formerfigure.) end here,in N
and L ; where they are the fhorteft ; and thofe which ex-
tend to O, through, or clofe to the center M, where they
are the longeft, end there, or bend again on the other
fide, as the fame do here.  Infhortthofe which here ap-
proach the center I, are on the other fide furtheft from
the center,

In the aforementioned Obfervations, I have for the
moft part, endeavoured alfo to difcover the nature of the
Vitreous humour of the Eye ; and which furroundeth for
the moft part the faid (réfallin humor, for that Icon-
cluded, it was no watry matter, butrather a tranfparent
Mufile 5 But notwithftanding all the means I thereto ui-
ed, I could not make the leaft difcovery thereof, for that
this matter always changed into a watery fubftance.

I turther examined the (riffallin body of the Eyes of
Fifbes, which are perfe& Globes ; and found them alfo
conftituted of like thin /¢ales, lying one upon the other,
as in thofe other Animals betore noted : and each fcale
alfo compofed of threds, but thefe threds run not in the
fame manner, as thofe of other Animals ; yet, notwith-
ftanding all the induftry by me ufed, I could not difcover
the true courfe of them, for when the threds approach
the center, they appear fo thin, and fo clofe joyned toge-
ther, that the fight cannot trace them, and caufe fucha
confufion, that T cannot be certain, whether they endin
the center, or return again from thence. By Fiz. 6.

B 2 ABCD.
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ABCD. Ireprefent the Creffallinbody of the Eye of a
'1dﬁ//9,andalthm., h the circular lines reprefenting the
threds conftituting each feale, be only drawn by a pair of
,ompaﬁ'cs from the center A, to the center C, and there-
tcre lye more diftant one hom the other, then in the
foregoing figures 5 yet are the threds compoﬁng each
/cm’e not thicker, except in the middle, ashere Band D
they are fomewhat thicker; and the ncarer tncy ap-
proach to Aand C, they are the thinner. fig. 7. is the
true biguefls of the Grjffallin bedy of the Eye ot a (oa-
/.
1 have alfo examined, the Crzjmllm bodies out of tiie
Iyes of Birds, only to view how the threds of the feales,
conftituting alfo the (riftallin body, run; and after ma-
ny obfervations, I have ducemrd that the threds confti-
tuting the €/7f’allm L(m/ of a furky-cock, arc extended
like thofc in 17//], ont as the (ry/a/lzn Lody ot a Iifli's
Lye 1s pcr‘erc y Globular 5 thof: of Birds are a fiattfn
round : as [Zg. 8. pofited withits flattith fide D towarcs
tiie (erma, Tunica. And when from without the (riflal-
lin body of the I ye of a Turky-Cock, I had withavery fnam.,
kuife, taken ofi many oft 1e/m/j parts, tobring ittoa
{maller Globe, it changed its Figure, and became .m(/ il
as [17. 9. where E, is the fame pomt with D, in fiz. 8. the
threds b :ing, wherc they meet, fo thin and {mall, that at
laft they are not dzf‘mguxmable. From whence we may
conclude, that the ¢hreds of the feales, which. lye neareft
the ccnter axc 11 the midtt thin; as in Iig 6. atBan
D is thewed, and make thus an Qval ﬁfmre and that
when the Cr?ﬂa/lzn body increafeth in maomtudc the
hreds become then in the midft chicker ; aﬂd thus con-
figute a dat roand 5 as Lhave perceived.-it, for the threds.
in the Or me//n 6ﬁd] ofa Turky coc.(,mtlrn t‘ncl(dtpau,
were thicker than thofe in an Oxe, Hog, Sheep, Ce.

Belt ore Ileave this d//conr/e, 1 cannot but mention, that

1 have by feveralwayes and means, feen with 1y naked
Eye,
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Eye, a threddy fubftance, like that whereof the (ritallin

humor confitts: Tihall only mention two of them, vrz.
Itakea clean wine Glafs,and hold the Rim thereof clole
againft the Fupilotone of my Fyes, while my other Eye is
clofed ; and lockingthus, firmly through the Rim of the
Glals, againft the lame ot a Candle, or other ljgilt, I per-
ccive the thred-like appearance above named; as if
through a Mecrofcope, 1had beheld a piece of a fraie of
the Craftallin Body ofthe Eye. Or clofing one Lye, T hold
the fingerscot my hand, before the other Iy, {0 clofe to-
gether, that they leave but a fimal opening between
them : this {fmall fpace between the fingers, through
which the Eye receiveth the light of the Candle, will re-
prefent a like thred-like appearance, as in the former
inftance.

1 have often been.awate, of 2 moifture Iying on the

()
out fide of the Pupil of the Iye, containing {ome tew very
{mall Glabules ; which as oit as we clofe our Zye Lids,
change place: Y'romi hence may belearnt, the neceffity
of the Lye Lids in us; and why Fzfbes which continunaliy
live under water, need them neot, but fhould Aen and
other 4nimals, thatlive out ot the water, not have them,
they would foon be blind : Yor if the Eye Lids by their
clofing, did not conftantly mouften the Eye, the juperfi-
czes thereof, would dry upand Rumple: and that chiefly
in the Sun,or before a hot fire.  Alfoit is not improba«
ble, that from the inner part of the Lye amoifture con-
tinnually iffucth through the Cornea Tunica, which by
Fye lids 1s cleanfed oft 5 for when 1had examined feveral
Hozs Zyes,which had been fcalded with hot water, to
getof the hair, I for the moft part obferved, that a thin
Yilm, which was on the Cornea Tunica of the Eye, was
fomewhatfinged ; whereby it wascafily {cparated, from
that film, that was immediatly undes it; and when I
then prefled the Zye, a little, between my fingers, 1 per+
ceived in feveral places, a thin watry matter to foak

through
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through the Horny film, and lye like a watry damp on
aGlafs; and when I continnued this prefling for {fome
time, this watry damp encreafed into {mall Drops, and at
length run like water in aftream. ‘This oughtnotto
feem ftrange, confidering the parts of the Horny Coat
to be made of hollow veflcls, like wveins; very thin, and
fpread aboutin Branches.

I have lately taken the Horny coat of an Oxe's Eye,and
have feparated from it, feven films, extremely thin, in
each of which, were a number of interwoven, very clear,
and tranfparent fireakes ; which 1 judge to be, many of
them, 6lovd Veffels ; but {o {mall, that they contain none
of the Globules , which caufe the rednefs in the blood. By
the rubbing of our Eyes, with our hand, we may {o prefs
thefe blood veflels, until they become fo ftretched out,
that{ome of thefe bloody Glebules, may getin, and re-
main there, for fome time, which may caufe that rednefs
in our Eyes ; which comesby our rubbing of them.

But to return again, to the Eye [itds. Asour Mufcles
and other parts of our bodies reft not, unlefs pofited as
they lay, when we were yetin the Womb; (as 7 formerly
faid) inlike manner, the Eye lzds, are not at reft, till the
Eyesareclofed, and therefore we cannot long continue
the Eye lids open, but with force; and, that the fame
might not be wearied, we often clofe them, although
we mind it not. Thave feen People, that liftning with
attention, toa Dtfcourfe, have clofed their Eyelids ac-
cording to my Calculation 60oo. timesin an hour ; where-
as others, ftanding by them, clofed them not, above 2000.
times in the {ame time.

Since 1 wrote unto Mr. Oldenburg, in the year 1673,
that the matter, caufing the rednefs of our Blood, was
conftituted of Globules ; T examined the blood of Oxen,
Sheep, and Rabbets ; and obferved no difference in mag-
nitude, between the Globules of thofe Animals, and thofe

of Men : {o that Iconceived, that that matter which in
general
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general made all blood red, was Globules. But, after I
had tryed the bloodof a Salmon, a Cod, of Fregs,&ec. and
found that the matter, which caufed the redrefs therein,
was made of parts oval, and flattifh, (as I have before
faid) 1 examined the blood of {everal Birds; and have
alfoobferved, that the matter caufing the rednefs of their
blood, wasalfo compofed of like 0valflattith parts, with
thofe of Fifbes : {o that I now concluded, that all Anz-
mals, whether Bérds, Fifb, or other Creatures that live in
the water; have the parts caufing the rednefs of their
blood, confifting of the faid 0va/ flattifh parts, and if here-

after I chance to find the contrary, I will advife you
thereof. '

A dif-






