PAR'I FIVE OF 'IHIS PLEA
CoNCERNING OPTics, IN THREE PARTs

The first part treats of matters common to the other two; the second
dt;als mainly witn direct vision; tne tnird witn reflected and
refracted vision. In Part One tnere are twelve distinctions.

FIRST DISTINCTION
T Ms distinction deals witn the properties of tnis science, witn
the parts of the mind and bram and witn tne
organ of vision, in five chapters.
CHAPTER

H

I

Concerning the properties of tnis science.

AVING explained the fundamental principles of wisdom, both sacred and human, which are found in the
tongues from which the sciences of the Latins have
been translated, and likewise in mathematics, I now wish to
discuss some principles which belong to optics. If the consideration just mentioned is noble and pleasing, the one in hand
is far nobler and more pleasing, since we take especial delight
in vision, and light and color have an especial beauty beyond
the other things that are brought to our senses, and not only
does beauty shine forth, but advantage and a greater necessity
appear. For Aristotle says in the first book of the Metaphysics
that vision alone reveals the differences of things; since by
means of it we search out experimental knowledge of all things
that are in the heavens and in the earth. For those things that
are in the heavenly bodies are studied by visual instruments, as
Ptolemy and the other astronomers teach. So also are those
things that are generated in the air, like comets, rainbows, and
the like. For their altitude above the horizon, their size, form,
number, and all things that are in them, are verified by the
methods of viewing them with instruments. Our experience of
things here in the earth we owe to vision, because a blind man
can have no experience worthy of the name concerning this
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world. Hearing causes us to believe because we believe our
teachers, but we cannot try out what we learn except through
vision. If, moreover, we should adduce taste and touch and
smell, we assume a knowledge belonging to beasts. For brutes
are busied with the things pertaining to taste and touch, and
exercise their sense of smell because of taste and touch, but the
things are of little value, few in number, and common to us
and to brutes concerning which these senses give verification,
and therefore they do not rise to the rank of human wisdom.
But because of necessity, utility, and difficulty, sciences are
formed, since art has to do with the difficult and with the good,
as Aristotle says in the second book of the Ethics. For if what
is sought is easy, there is no need for the formation of a science.
Likewise although a matter be difficult yet not useful, no science is developed concerning it, because the labor would be
foolish and vain. Also unless a subject were very useful and
possessed many excellent truths, it does not require the formation of a separate science, but it suffices that this subject be
treated in some particular book or chapter along with other
matters in general science. But concerning vision alone is a
separate science formed among philosophers, namely, optics,
and not concerning any other sense. Wherefore there must be
a special utility in our knowledge through vision which is not
found in the other senses. What I have now touched upon in
general, I wish to show in particular by disclosing the basic
principles of this very beautiful science. It is possible that some
other science may be more useful, but no other science has so
much sweetness and beauty of utility. Therefore it is the flower
of the whole of philosophy and through it, and not without it,
can the other sciences be known. We must note, moreover, that
Aristotle first treated this science, of which he says in the second book of the Physics that the subject is placed under another
head. He also mentions it in his book on Sense and the Sensible,
and has proved Democritus in error, because he did not name
refractions and reflections of vision with reference to the optic
and concave visual nerves. This book has been translated into
Latin. After him Alhazen treats the subject more fully in a
book which is extant. Alkindi also has arranged some data
more fully, likewise authors of books on vision and mirrors.
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CHAPTER

II

Concerning the internal faculties of the sensitive soul, which
are imagination and tke common sense (sensus communis).

SINCE the optic, that is, the concave nerves causing vision have
their origin in the brain, and writers on optics ascribe to a
distinct function through the medium of vision the formation
of judgments concerning twenty species of visible things,
which will be considered later, and since it is not known
whether that distinct function is among the functions of the
soul, the organs of which are distinct in the brain, and since
many other things to be treated of later suppose a definition of
the functions of the sensitive soul, therefore we must begin
with the parts of the brain and the functions of the soul, in
order that we may discover those things that are necessary
for vision. Writers on optics give us a means to this end by
showing how the visual nerves descend from the membranes
of the brain and from the lining of the cranium, but no one
explains all things necessary in this matter. I say, then, as all
writers on the subjects of nature, all physicians and authorities
on optics agree, that the brain is enfolded by a double membrane, one of which is called the pia mater, which enfolds the
brain by direct contact; and the other, the dura mater, which
adheres to the concave side of the bone of the head called the
cranium. For this latter membrane is harder, so that it may
resist the bone, and the other is softer and tenderer owing to the
softness of the brain, the substance of which is like marrow and
ointment, with phlegm as the chief constituent, and with three
distinctions, which are called chambers, cells, parts, and divisions. In the first cell there are two faculties: the one in the
anterior part is the common sense, as Avicenna states in the
first book on the Soul, which is like a fountain with respect to
the particular senses, and like the center with respect to the
lines extending from that same point to the circumference, according to Aristotle in the second book on the Soul. This common sense judges concerning each particular sensation. For
the judgment is not completed in regard to what is seen before
the form comes to the common sense, and the same is true in
regard to what is heard and to the other senses, as is clear from
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the end of the work on Sense and the Sensible, and in the
second book on the Soul. This common sense forms a judgment
concerning difference of impressions on the senses, as, for example, that in milk whiteness is different from sweetness, a distinction which sight cannot make, nor taste, because they do
not distinguish things in other categories, as Aristotle maintains in the second book on the Soul. It judges concerning the
operations of the particular senses, for vision does not perceive
that it sees, nor hearing that it hears, but another faculty does,
namely, the common sense, as Aristotle maintains in the second book on Sleep and Waking. But the final action of this
faculty is to receive the forms coming from the particular
senses and to complete a judgment concerning them. But it
does not retain these impressions, owing to the excessive slipperiness of its own organ, according to the statement of Avicenna in the first book on the Soul. Therefore there must be
another faculty of the soul in the back part of the first cell,
the function of which is to retain the forms coming from the
particular senses, owing to its tempered moistness and dryness,
which is called imagination and is the coffer and repository
of the common sense. Avicenna cites as an example a seal, the
image of which water readily receives, but does not retain
owing to its superabundant moistness; wax, however, retains
the image very well, owing to its tempered moistness with
dryness. Wherefore he says that it is one thing to receive and
another to retain, as is clear from these examples. Such is the
case in the organ of the common sense and of imagination. The
whole faculty, however, composed of these two, namely, that
which occupies the whole first cell, is called phantasia or the
virtus phantastica. For according to the second book on the
Soul and that on Sleep and Waking and the book on Sense and
the Sensible, it is evident that phantasia and the common sense
are the same according to subject but differ according to being,
as Aristotle says, and that phantasia and imagination are the
same according to subject but differ according to being. Wherefore phantasia includes both faculties and does not differ from
them except as the whole from the part. Therefore since the
common sense receives the form, and imagination retains it, a
complete judgment follows regarding the thing, a judgment
formed by phantasia.
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CHAPTER

Ill

Concerning the attributes that are apprehended by special senses, by
the common sense and by imagination.

WE must note that imagination and the common sense and any
particular sense form judgments of themselves only concerning
twenty-nine properties; as sight concerning light and color;
touch concerning heat and cold, moistness and dryness ; smell
concerning odors; taste concerning savor. These are the nine
special properties that belong to their own senses, as I have
named them, of which no other particular sense can form a
judgment. There are, moreover, twenty other properties,
namely, distance, position, figure, magnitude, continuity, discreetness or separation, number, motion, rest, roughness,
smoothness, transparency, thickness, shadow, darkness, beauty,
ugliness, also similarity and difference in all these things and
in all things composed of them. Besides these qualities there
are some that are placed under one or more of these qualities,
as order under position, and writing and painting under figure
and order. Further examples are straightness and crookedness,
and concavity and convexity, which are placed under figure;
multitude and fewness, which are placed under number;
equality, augmentation, and diminution, which are placed
under similarity and difference; eagerness, laughter, and sadness, which are apprehended from the figure and form of the
face; lamenting, which is apprehended from the form of the
face together with the shedding of tears; and moistness and
dryness, which are placed under motion and rest, since from
the sense of vision moistness is not apprehended except from
the liquidity of the moist body and from the motion of one part
of it before another, and since dryness 'is apprehended from
the retention of the parts of the dry body and from the absence
of liquidity. Here, however, we must consider that Aristotle
maintains in the second book on Generation that moist and
dry are in one way primary attributes which naturally belong
to the elements, and that through these attributes spring the
non-elemental moistness and dryness, which are reduced to
the primary attributes and are caused by them. Concerning,
then, these primary attributes it has been stated that they are
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proper objects of sense and perceptible by touch alone. We are
speaking, however, concerning the others. For primary moistness is that which passes over easily into all forms, possessing
no definite bounds of its own, but conforming readily to the
limits of something else, as in the case of air particularly and
next in order in the case of water. Dry is the opposite, particularly in the case of earth, secondarily in the case of fire.
But here moistness is used in the sense of liquid and slippery,
and dry in the sense of arid and coagulated. The same is true
concerning many other attributes, which are reduced to the
forms and principal modes enumerated above belonging to
visible things. All these matters are explained in the first book
of Ptolemy on Optics and in the second book of Alhazen on
Aspects, and in other authors on optics. There are, moreover,
common qualities, some of which Aristotle defines in the second book on the Soul and in the beginning of his work on Sense
and the Sensible, as, for example, magnitude, figure, motion,
rest, and number. These are not the only common qualities but
also all those mentioned before, although most writers on the
subjects of nature do not consider this fact, because they are
not expert in the science of optics. For common properties are
not so called because they are perceived by the common sense,
but because they are determined by all the special senses or by
several of them, and particularly by sight and touch, since
Ptolemy states in his second book on Optics that touch and
sight participate in all these twenty. These twenty-nine, with
those that are reduced to them, are apprehended by the special
senses, and by the common sense, and by imagination, and these
faculties of the soul cannot judge of themselves concerning
other qualities except by accident.

CHAPTER

IV

Concerning the investigation of the estimative,
memorative, and cogitative faculties.
BuT there are other sensibles per se, for animals use sense
alone, since they do not possess intellect. The sheep, even if
it has never seen a wolf, flees from it at once; and every animal
experiences fear at the roaring of a lion, although it has never
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heard a lion before nor seen one. The same is true in regard to
many things that are hurtful and contrary to the constitution or
complexion of animals. The same principle holds good as regards what is useful and in conformity with their natures. For
although a lamb may never have seen another lamb before, it
runs to one and willingly remains with it, and the same is true
concerning other animals. Brutes, therefore, have some perception in things advantageous and in things harmful. There
is then something sensibly in them besides the twenty-nine
properties mentioned above and besides those that are reduced
to them. For there must be something more active and productive of change in the sentient body than light and color, because
it not only causes apprehension but also a state of fear or love
or flight or delay. This is the property of the complexion belonging to each object by which it is assimilated to others in a
nature special or general. Through this quality things agree,
are strengthened and invigorated, or differ and oppose one
another and are mutually harmful. Wherefore not only do light
and color produce their forms and impressions, but to a far
greater degree do the properties of complexions, nay, the very
natures of things as regards their substance, agreeing or disagreeing with one another, produce strong impressions, which
change greatly the sensitive soul, so that it is moved to states
of fear, horror, flight, or the opposites. These forms or impressions coming from things, although they change and alter
special senses and the common sense and imagination, just as
they do the air through which they pass, yet no one of those
faculties of the soul judges concerning these impressions, but
of necessity a far nobler and more powerful faculty of the
sensitive soul does, which is called estimation or the estimative
faculty, as Avicenna states in the first book on the Soul, a faculty which he says perceives the insensible forms connected
with sensible matter. Sensible matter is spoken of here as that
which is apprehended by the special senses and by the common
sense, as are the aforesaid twenty-nine. We call insensible form
that which is not taken cognizance of by those senses of themselves, since they are commonly called senses, although other
faculties of the sensitive soul may equally well be called senses,
should we wish so to name them, because they are parts of the
sensitive soul. For every part of the sensitive soul can be called
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a sense, because it is in truth a sense, and a sensitive faculty. The
statement, therefore, that qualities belonging to complexions
are not apprehended by a sense must be understood as applying to a special sense and the common sense and imagination;
but they can readily be apprehended by estimation, which although not called a sense is, however, a part of the sensitive
soul.
But estimation does not retain a form, although it receives
it like the common sense, and it therefore requires another
faculty in the remotest part of the posterior cell to retain forms
coming to the estimative faculty and to be its storehouse and
repository, just as imagination is the storehouse of the common
sense. This is the memorative faculty, as Avicenna states in the
first book on the Soul. Cogitation or the cogitative faculty is
in the middle cell and is the mistress of the sensitive faculties.
It takes the place of reason in brutes, and is therefore called
the logical, that is, the rational faculty, not because it employs reason, but because it is the ultimate perfection of brutes,
just as reason is in man, and because the rational soul in man
is united directly with it. By this faculty the spider weaves its
geometrical web, and the bee makes its hexagonal house, choosing one of the figures that fill out space, and the swallow its
nest. The same is true of all the works of brutes that are similar to human art. Man by means of this faculty sees wonderful
things in dreams, and all the faculties both posterior and
anterior of the sensitive soul serve and obey it, because they all
exist on account of it. For the forms or species that are in the
imagination multiply themselves into the cogitative faculty,
although they exist in the imagination according to their
nature primarily because of phantasia, which uses those forms;
but the cogitative faculty holds those forms in a nobler way,
and the forms of the estimative and memorative faculties exist
in the cogitative faculty in accordance with a nature nobler
than that existing in those faculties, and therefore the cogitative faculty uses all the other faculties as its instruments. In
man there is in addition from without and from creation the
rational soul, which is united with the cogitative faculty primarily and immediately, and uses this faculty chiefly as its own
special instrument. Species are formed in the rational soul by
this faculty. Wherefore when this faculty is impaired the judg-
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ment of reason is especially perverted, and when it is in a
healthy condition the intellect functions in a sound and rational
way.
CHAPTER

V

An exposition of authorities at variance regarding
the faculties mentioned.

BuT the Latin text of Aristotle does not disclose to us this division, for there is no mention expressly made except in regard to
the common sense, imagination, and memory. But since the
text of Aristotle owing to faulty translation cannot be understood in this part of his work, and the same difficulty is found
in other passages, and since Avicenna was the perfect imitator
and expositor of Aristotle in nearly every respect, and was the
greatest philosopher subsequent to him, as the Commentator
states in the chapter on the Rainbow, we must for this reason
hold to the opinion of A vicenna, which is clear and perfect,
although the translators of the works of A vicenna, as in his
book on the Soul, and in that on Animals, and in his books on
Medicine, have translated differently and have changed words,
so that Avicenna's meaning has not been translated to the same
purport throughout, since in his book on Animals we find that
the estimative faculty takes the place of reason in brutes, and
so too we sometimes find elsewhere contradiction with respect
to the aforesaid matters; but the fact is of little moment that
different translators use different words, and sometimes in
part of a subject show some diversity. But we must hold to his
view as expressed in his book on the Soul, because he there discusses the faculties of the soul as his principal topic, but elsewhere his mention of this subject is rather incidental. Moreover, that work has been translated far better than his other
books, a fact that is evident, since it has few or no words belonging to other tongues, while his other books have them in
countless numbers. If one really considers what has been said
above, he must assume that there are three faculties wholly
different, according to the three cells. For a diversity of objects shows us a diversity of faculties. For there are two kinds
of properties, one external, as the twenty-nine mentioned
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above, the other internal hidden from external sense, as the
quality of a harmful or useful complexion, or rather the essential nature itself whether useful or harmful. There must then
for this reason be two kinds of senses, one containing the special
senses and the common sense and the imagination, which are
influenced by the first class of qualities; and the other containing the estimative faculty and memory, which are referred to
the second class of qualities. But the cogitative faculty, owing
to the excellence of its functions as compared with other faculties, is distinguished from them. In the generally accepted
translation of Aristotle the whole faculty is called memory,
which has the power of retaining forms, and therefore not only
the storehouse of the common sense, but also that of the estimative faculty, is called memory. Therefore what is here called
imagination is comprehended under memory in the translation
of Aristotle that is in common use. But without doubt memory
must be a double faculty with two quite distinct parts, so that
one shall be the storehouse of the common sense and the other
that of the estimative faculty; and these will differ in species,
subject, organ, and operation. Moreover, although these faculties have been placed in the brain, we must understand that
the marrow-like substance of the brain is not itself sensitive,
as Avicenna teaches in the tenth book on Animals, respectfully
correcting Aristotle on this point.
For the marrow in other parts of the body is not sensitive,
and therefore it is not so here. But it is the container and storehouse of the sensitive faculties, containing slender nerves in
which sense and sensible forms are located. But in order that
all doubt may be removed, we must consider that the sensitive
soul has a twofold organ or subject; one is basic and the seat
of life, namely, the heart, according to Aristotle and A vicenna
in the books on Animals; the other is that which is first changed
by the forms of qualities, and in which the operations of the
senses are more manifest and distinguished, namely, the brain.
For if the head is injured an evident injury is suffered by the
sensitive faculties, and an injury to the head is more evident
to us than one to the heart, and frequently occurs. For this
reason in accordance with the more obvious consideration we
place the sensitive faculties in the head; and this is the opinion
of physicians who do not think that the origin of the faculties
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is in the heart. But Avicenna in the first book on the Art of
Medicine says that, although the opinion of physicians is the
more obvious to the sense, yet the opinion of the Philosopher is
the truer one, since all the nerves and veins and all the faculties
of the soul have their origin first of all in the heart, as Aristotle
proves in the twelfth book on Animals, and A vicenna in the
third book on the same subject.
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SECOND DISTINCTION
Containing three chapters. The first deals with the
nerves leading to the eye.

C

CHAPTER

I

LEARLY, therefore, in order that there may be no
scruple of doubt in what follows, the structure of the
eye must be studied, because without this nothing can
be known concerning the method of vision. But some writers
say less, some more, and in certain things they are at variance.
For authors on perspective more commonly pass over these
matters, assuming a knowledge of the natural philosophers
and of the writers on medicine, as though every one who reads
the science of perspective has already consulted the writers on
medicine and on nature. Therefore their discussion is in itself
obscure, nor can we understand it unless we have recourse to
the fuller treatment of the subject by the writers on medicine
and on natural philosophy. For this reason something more
must be said here on this topic than is found in the writers on
perspective. Although it may be too difficult to attest these
matters, and to explain those that are attested, yet I hope that
these facts can be made clear by certain authors. But that I
may not draw upon sources of individual opinions to too great
an extent, I shall confine my description of the structure of the
eye mainly to three authorities-Alhazen in his first book on
Perspective, Constantinus in his book on the Eye, and Avicenna in his books; for these writers are sufficient and they
treat more definitely the matters in which we are interested.
I cannot, however, give the exact words of each, because they
are sometimes at variance owing to faulty translation, but from
them all I shall form a single statement of the truth. All, then,
are agreed that there are two parts in the anterior cavity of
the brain, which are called ventricles, or concavities, or cells.
These ventricles cannot be organs of the common sense and of
the imagination, of which mention was made previously. For
those faculties are arranged anteriorly and posteriorly, while
these ventricles are placed on the right and on the left, as Constantinus states. For the entire brain cell can be divided into an
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anterior part and a posterior part, as was stated above. There
is, however, a division according to right and left. The anterior
part of it, namely, the place of the common sense, has a right
and left, where are the two ventricles in a measure distinct.
From the pia mater, which covers both ventricles, comes a
double nerve, one from the right ventricle, and the other from
the left, and these are the optic nerves, that is, the concave ones,
according to the authors mentioned. The hollow does not begin
at the middle of the anterior part of the brain, because there
is located the organ of smell. This is a single nerve with two
small bits of flesh on the sides like the tips of the teats, as
Avicenna teaches in the tenth book on Animals. But according
to Avicenna, and the author* on Perspective, and Constantinus,
these visual nerves of which we are speaking come out at the
bottom of the ventricles of the anterior part. This is the explanation of Constantinus, who teaches us to examine the
heads of large animals, when they are killed not in the summer
or in the heat, and we shall find a small opening in the skull
through which the nerve passes, and then we should examine
the membrane of the pia mater cautiously lest it be broken,
and we shall find that a nerve comes out at the bottom of the
anterior part of the brain. But the two nerves, as we have
stated, from the two directions right and left, meet, according
to all authorities, and after meeting again are divided. It was,
moreover, better that they should meet in the opening than
before it or after it. For in either of these cases they would
make two openings in the bone of the head, but it is better that
the nerve should pass through one opening than through two.
The bone is firmer the less it is perforated. Therefore, since
nature acts in the better way possible, the junction will be in
the opening of the skull, at which place they are again divided.
The nerve that comes from the right goes to the left eye and
the one from the left to the right eye, so that there is a direct
extension of the nerves from their origin to the eyes. For if the
nerve coming from the right part of the anterior cell of the
brain passed to the right eye, there would be an angle in the
common nerve where they meet and the nerve would be bent
and would not extend directly to the eye. But this would hinder
vision, because vision always selects straight lines as far as
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possible. Moreover, since the bone of the eye is concave with
an opening toward the head, the nerve enters the opening of
the eye and spreads out in the hollow of the bone like the
utensil with which wine is put in jars. Let,
then, abc be the skull, and d be the right
part of the anterior cavity of the brain,
and e the left, enveloped by the pia mater,
from the bottom of which let two nerves
come forth on the right and left, meeting
c in the opening in the skull, and afterwards
a
dividing, so that the nerve coming from
the right goes to the left eye, which is f,
and the nerve from the left to the right
b
eye, which is g, and let them enter the
openings of the concave bones, so that they
3030
spread out in that hollow, as is shown in
the figure. But we must understand that just as the two nerves
are derived from the pia mater, so are they also derived from
the dura mater, and similarly from the lining of the skull, in
which externally it is wrapped, and these three nerves are concave and meet in the opening, and one nerve is formed with
three nerve coats, and this nerve so formed goes to each eye, and
each eye has naturally a position similar with respect to the
meeting of these nerves in the opening and at an equal distance
from it, so that vision may be completed with greater certainty.

CHAPTER

11

Concerning the coats of the eye formed from
tke tkree nerves mentioned.

eye, therefore, has three coats or membranes, and three
humors, and a web like that of a spider. Its first coat is formed
from the interior coat of the nerve, which comes from the pia
mater, according to all authorities, and spreads out from the
end of the nerve where it enters the opening in the bone, and
is ramified like a concave net in its first part. It is therefore
called rete or retina, according to A vicenna in the third book
on Medicine and according to Constantinus, and is supplied

THE
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with veins, arteries, and slender nerves. Its second part is
thicker, as Avicenna says, and spreads out spherically up to
the fore part of the eye with an opening in the middle of its
own fore part, in order that the impressions of light and color
and other visible things may be able to pass through the middle
of the eye to the nerve coming from the brain. For this opening
is placed directly opposite the extremity of the nerve at which
the retina expands, and therefore in this whole coat Alhazen
states there are two openings, one in front and the other behind, which is the extremity of the concave nerve. This second
part is called the uvea, since it is similar to a grape [uva],
owing to the fact that it has an opening in its anterior part
like that left in a grape when its stalk is removed, as A vicenna
says in the third book on Medicine. From the coat of the nerve
coming from the dura mater, the second coat of the eye is expanded, according to all authorities. This coat has two parts.
For the first part is composed of veins, nerves, and arteries, and
is called secundina, because it is similar to the after-birth
[ secundinae] ; and the second part spreads as far as the anterior of the eye, and there part of it is apparent, namely, the
portion of a sphere, which forms a circle above the extremity
of the uvea, and is like transparent horn and is therefore called
cornea. It is composed, as A vicenna says in the book mentioned,
of four thin rindlike coats, and they are like rinds, so that if
one of them should be stripped off, the others would not be
injured because of it. The result is that this coat is strong because of the injuries and attacks coming from the air, and yet
it is very transparent, so that the large number of its coats does
not hinder the passage of the impressions of visible things.
The third coat of the eye is formed from that third skin of
the nerve that comes from the membrane of the skull, and its
first part is joined to the bone of the eye, and is, in fact, hard
and solid, and for this reason is called sclerotic, but the remaining part extends to the cornea. For this coat is not a complete one but lacks a portion of the sphere, and is filled with
fat and white flesh, as we see externally in eyes, and it is called
consolidativa or conjunctiva. We must bear in mind that in one
way there are said to be only three coats, but in another way
six; and both views are true and rational. For if we consider
the coats as whole ones, there are only three. If, however, we
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consider the parts behind as distinct from the parts in the front
both in name and fact, there are six. For three parts are posterior and three are anterior. Some also have maintained that
they are fewer, and that, too, with elaborate argument; but
we should not pay attention to them, because their interpretation is forced and deviates from sound reason. Some also have
maintained that there are seven coats; but this is false, because
they reckoned as a coat the spider-web structure, although it
is not. Those who say that there are three coats call the whole
first coat the uvea, and the whole second coat the cornea, and
the whole third one the consolidativa. Hence authors on perspective call the whole first coat the uvea, and so I wish chiefly
to employ the term in describing the method of vision. Therefore Alhazen says that the uvea has two openings, one anterior,
and the other posterior, which is the opening of the nerve, at
which the expansion of the concavity of the uvea begins,
whence the extremity of the nerve with the whole cavity following as far as the anterior opening is the uvea in fact.

CHAPTER

Ill

Concerning the humors of the eye and the weblike structure.

THIS coat contains in itself three humors and one web. For
from the anterior part of that coat there begins a web small
and fine like the web of a spider, and in this is contained a
body that is called glaciale, crystallinum, or grandinosum [like
ice, crystal, or hail], and this body is formed directly above
the extremity of the nerve. But it has two parts; one is interior
at the extremity of the nerve and is similar to melted glass, and
on this account is called the vitreous humor. The other part is
anterior and is like ice and hail and crystal, is whiter than the
vitreous humor, and is called anterior glacialis, not having any
other name of its own in the author* on Perspective. But it is
called in other authors the humorlike crystal, ice, or hail, because it is similar to them, and the whole body contained beneath the web is so called from this part. Then toward the anterior part of the eye outside of the web a humor like the white
• Alhazen.
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of egg filis the anterior cavity of the uvea, and on one side
touches the anterior part of the glacialis, and on another side
enters the opening of the uvea, and reaches to the cornea, so
that the spherical convexity of this humor touches the concave
figure of the cornea, and is called humor albugineus. There will
then be the cornea, the humor albugineus, the humor glacialis,
and the humor vitreus, and the extremity of the nerve, so
that consequently impressions of things will pass through the
medium of them all to the brain. Avicenna says in the fourth
book on Animals that the retina conveys nourishment as a matter of fact to the parts of the eye, and contains the vitreous
humor, as Constantinus states, and the author on Perspective
agrees, maintaining that the lower part of the uvea contains
the vitreous humor, and at the end of it carries blood in its
veins and arteries well digested, with which the vitreous humor
is formed and nourished, in order that the vitreous may be
able to nourish the crystalline humor. For, as Avicenna says
in the third book on Medicine, the vitreous humor is the nourishment of the crystalline humor. Constantinus also makes this
statement. Hence, since the crystalline humor is quite white
and clear, blood is not suitable for it as direct nourishment, but
it needs a nourishment intermediate between blood and the
crystalline humor, and of this kind is the vitreous humor, which
is whiter than blood, and less white than the crystalline humor.
Avicenna says that the humor albugineus is the overflow of the
crystalline humor, and therefore is opposite in position as regards its nourishment, which is the vitreous humor, and for
this reason the crystalline humor is between these. The vitreous
humor fills the whole cavity of the nerve as far as the common
section, and is thicker than the glacial humor. Each, however,
is transparent, so that the impressions of objects may pass
through in them. The crystalline humor is called the pupil, and
in it is the visual power, just as in a subject that at first is
changed, although not radically, since the common nerve is the
radical organ, and there vision is completed, as far as the visual
power can, as what follows will show.
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