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1212 VISUAL SENSATIONS. [Boox 11,

holds good within certain limits only; it fails when the stimulus
is either above or below a certain range of intensity.

Hence, if we take the smallest difference which we can
appreciate In a stimulus as a measure of our sensibility to
differences in the stimulus, we may say that on the one hand in
respect to absolute differences, such as that between two lamps
and that between two rushlights, our sensibility varies inversely

-as the magnitude of the stimulus; we are more sensible of the

same absolute difference when that is a difference between two
rushlights than when it is a difference between two lamps. On
the other hand, in regard to relative differences, our sensibility is
independent of the magnitude of the stimulus; the difference of

which we are sensible in the case of the lamp bears the same
proportion to the whole luminosity of the lamp as the difference
of which we are sensible in the case of the rushlight bears to the
whole luminosity of the rushlight.

§ 748. Returning now to consider the duration of the sti-
mulus, as distinguished from its intensity, we find that a stimulus
of extremely brief duration may give rise to a distinet sensation ;
the flash of an electric spark, for instance, is readily wvisible.
There is probably a limit in respect to duration within which the
stimulus fails to produce a sensation; it is probable, for instance
that a certain number of undulations in succession must fall on
the retina in order to give rise to a visual sensation, and that a
single undulation of the ether falling on the retina, if such a
thing were possible, would produce no visual effect; but the
exact limit will depend on the intensity and nature of the light,
and we need not enter upon these details here,

It is of more importance to note that the visnal sensation
caused by a very brief stimulus lasts a considerable time; the
sensation has a duration much greater than that of the stimulus.
The sensation of a flash of light, for instance, lasts for a much
longer time than that during which luminous vibrations are
falling on the retina. In this respeet, we may roughly compare a
visual sensation to a simple muscular contraction caused by such
a stimulus as a single induction shock. We might indeed con-
struct a “visual sensation curve” very much after the fashion of
a “muscle curve.” We should find that after a very obvious
latent period the sensation began, rose to a maximum and then
decline]t?L This latent period forms an important part of the
“reaction period,” on which we dwelt in a former part of this
work (§ 691). As we have said, in all the sensations with which
we are now dealing, we have to distinguish at least two parts,
the peripheral part, the events taking place in the retina, and
the central part, the events taking place in the brain, the two
being united by means of the visual impulses passing along the
optic nerve. And within the latent period are comprised the
changes in the retina which start the visual impulses, the passage
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of these impulses along the optic fibres, and the changes in the
brain antecedent to consciousness beginning to be affected; of
these the retinal changes probably take up the most time, but
into this point we cannot enter now.

The length of the sensation, as compared with that of the sti-
mulus, is illustrated by viewing objects in motion under a ve
brief illumination, such as that of a single electrie spark. In suc
a case the light reflected from the object 1s sufficient to generate a
distinct sensation, to give rise to a distinet image of the object,
but it ceases before the object can make any appreciable change
in its position, and the imaEB accordingly is that of a motionless
object. When a moving body is illuminated by several rapid
flashes in suecession, several distinet images corresponding to the
positions of the body during the several flashes are generated ; this,
as we shall see presently, 1s because the images of the body corre-
sponding to the several flashes fall on different parts of the refina.

The duration of the stimulus remaining the same, the characters
of the sensation and the form of the sensation curve will, in accord-
ance with what was stated above, vary with the intensity of the
stimulus; a bright flash will produce a sensation greater and of
longer duration than that produced by a feeble flash, the curve will
be higher and more ext.enged, We have reason to think, too, that
the form of the curve is dependent on the intensity of the stimulu
in such a way that the decline from the maximum begins earlier
and at all events in the first part of its course, is more rapid with
the stronger than with the feebler stimulus.

When the stimulus is not a mere flash, but is of some duration
leading to a prnlonfged sensation, we can readily distinguish
between that part of the sensation which is going on while the
light is still falling into the eye, and that part which goes on
after the light has ceased to fall on the retina; this latter part is
often spoken of as the after-image. When the light is very
bright this “after-image” frequently becomes very prominent
even after a very brief exposure. Thus, if we look, even for a
moment only, at the sun, and then immediately shut the eye, an
intense visual sensation, a bright visual image of the sun, remains
for some considerable time. After-images, especially as they are
vanishing, are marked by certain features, which we shall study
later on, and which, as we shall see, are related to the fatigue or
exhaustion of the retina; for the retina, or rather the whole visual
apparatus, is, we need hardly say, subject to fatigue.

§ 749. From the prolonged duration of visual sensations it
results that when two or more stimuli, such as two or more flashes
of light, follow each other at a sufficiently short interval, the
two sensations or the several successive sensations are fused into
one more or less uniform sensation. . Thus a luminous point moving
rapidly round in a circle gives rise to the sensation of a con-
tinuous circle of light. We might, in a very general manner,




































































































































Cuar. 11.] SIGHT. 1257

retina stimulated by the light, over the white half of the field
of vision, this visual substance was wholly exhausted, while over
the half not so stimulated some remained, sufficient to give rise
to a fugitive visual sensation when that half was stimulated by
light. %3111: the result may be explained without reference to any
special visual substance ; 1t is only natural that some part or the
whole of the retinal nervous apparatus should be sooner exhausted
when stimulation is added to deprivation of nourishment than
when stimulation is absent. We may here remark that pressure
on the eye-ball gives rise to temporary colour-blindness like
that existing in the periphery of the retina; as the pressure
is continued red and green pass through yellow into white,
while yellow and blue pass directly into white.

We have then no satisfactory evidence of the existence of any
visual substance or substances, of a photochemical or other nature,
lying outside the nervous elements. There may be such, but we
have at present no proof of their existence. And it must be
remembered, with regard to the hypothetical ‘ visual substances’
of Hering’s theory, or of other theories involving the existence of
visual substances, that it is not necessary that these should lie
outside the mervous cﬂnducting elements, or indeed should lie
exclusively in the retina. The visual substance is merely supposed
to be the basis of visual sensations, it is introduced to explain
these sensations: but those sensations are developed in the brain,
and as we have already more than once insisted, i1t 1s always
difficult, and in many cases impossible to distinguish in a sensation
between central and peripheral events. All our knowledge goes
to shew that sensations, like other nervous processes, are the
outcome of the metabolism of nervous substance; and 1t i1s at
present quite nlileu to us to suppose that the visual substances,
changes in which we recognize as the basis of colour and other
visual sensations, are substances forming part of the nervous
material of the central organs of vision, each substance being
affected in its own way by nervous impulses generated in the
retina by rays of light of certain wave-lengths. The wvarious
exhaustions, mixtures and the like, supposed by the theories,
would on this view take place in the central organ. On the
other hand the visual substances may reside in the retina and
the central organ may do little more than, so to speak, record
the changes which had already taken place in the retina. Or
perhaps we ought to make no such sharp distinction between
retina and central organ. Our present knowledge is unable to
decide these matters; but the acceptance or rejection of the
theories of colour vision is quite independent of any view as to
the exact nature or position of the visual substances.

§ 7756. Whatever view we adopt, whether photochemical or
other, as to the changes which lead to stimulation of the real
endings of the retinal nervous mechanism, we cannot at present















1262 PSYCHICAL FEATURES OF SENSATIONS. [Boox L

we are studying how the various rays of light proceeding from a
tree form an image of the tree on the retina, and how these rays
thus falling on the retina give rise to visual impulses. But when
we study the change in our consciousness which is brought about
by the visual impulses thus excited through the image of the tree
falling on the retina, we are dealing with psychological problems.
The object, the tree itself, and our vision of it, the one being
commonly spoken of as the cause of the other, are connected by
a chain of events; one end of the chain we study by physiological,
the other end by psychological methods; and the %ﬂElculty of our
task arises from the fact that we have to use these two different
methods for a common purpose, namely that of explaining how
the tree gives rise to the vision of it.

When we turn to the physiological side of the problem we
cannot at present say much more than that the rays of light
proceeding from the tree give rise to the changes in the optic
fibres which we have called visual impulses. We have seen in
dealing with the brain reason to think (§ 643) that visual impulses,
like other sensory impulses, may influence the working of the
central nervous system without producing any such change of
consclousness as can be studied by psychological methods; and we
further suggested (§ 673) that in the structures of the mid-brain
which we called the primary visual centres a visual impulse
underwent a development by which it became no longer a mere
impulse but something more, and that the changes in these
primary visual centres transmitted to the occipital cortex gave
rise there to the changes with which the distinet affection of
consciousness is associated, It is undesirable to speak of the
events in the primary visual centres as “sensations,” since it
is convenient to reserve this term for the psychical events, the
changes of consciousness of which we can become aware by
examining our own minds; nor is there at present any need to
give them any name at all; but it is important when we are
using the psychological method to remember that between the
physiological visual mmpulses and the psychological sensation there
are events which must not be ignored.

Turning now to the psychological side of the problem we find
that the psychical events are also complex, and that the psychical
effects due to the same visual impulses are not all of the same
kind. This is seen even in the case of simple and isolated visual
sensations. Taking the effect of a lum‘inuus p-oilltu_ﬁhmmg for a
moment only, as a simple form of visual sensation, we must
distinguish what we may call the mere change of consciousness,
the mere sensation of light, from the further ps_ychlca] effec_tr of
which we have already spoken and through which we associate
the sensation with a luminous point occupying a particular posi-
tion in external nature. Though the latter always accompanies
the former, though whenever we experience a visual sensation we
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Other differences are either clearly or possibly of physiological
origin; the view may at least be argued that they arise either
during the retinal changes through which visual impulses are
developed or during the subsequent cerebral changes, spoken of
above, through which the visual impulses give rise to visual
sensations; and 1t 1s to some of these that we wish first to
call attention.

§ 780. Irradiation. A white patch on a dark ground appears
larger, and a dark patch on a white ground smaller, than it really
is. In Fig. 151, the white square on the right hand side looks

I'ra. 151,

larger than the black square on the left hand side though both are
exactly of the same size. So also neighbouring white surfaces
tend to melt together. The effect is increased when the object is
somewhat out of focus, and may be then partly explained by the
diffusion circles which, in each case, encroach from the white upon
the dark. But over and beyond this, any sensation coming from
a given retinal area occupies a larger share of the field of vision,
when the rest of the retina and central visual apparatus are at
rest, than when they are simultaneously excited. It is as if the
neighbouring, either retinal or cerebral, structures were sympa-
thetically thrown into action at the same time. In this way a
certain difference 1s established between the retinal image and the
perception.

§ 781. Simultaneous contrast. If a white strip be placed
between two black strips, the edges of the white strip, near to
the black, will appear whiter than its median portion; and if a
white cross be placed on a black background, the parts close to
the black will appear sometimes so white, compared with the
centre of the cross, that the latter will seem dim or even shaded.
This effect which occurs even when the object 13 well 1in focus,
is spoken of as one of ‘simultaneous contrast’; the increased
sensation of light which causes the apparent greater whiteness of
the borders of the eross is regarded as the result of the  contrast’
with the black placed immediately close to it. Still more striking
results are seen with coloured objects. If a book, or pencil, be
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placed vertically on a sheet of white paper, and illuminated on
one side by the sun, and on the other by a candle, two shadows
will be produced, one from the sun which will be illuminated by
the yellowish light of the candle, and the other from the candle
which will in turn be illuminated by the white light of the sun.
The former naturally appears yellow ; the latter, however, appears
not white but blue; 1t assumes, by contrast, a colour comple-
mentary to that of the candle-light which surrounds it. If the
candle be removed, or its light shut off by a screen, the blue tint
disappears, but returns when the candle is again allowed to

uce its shadow. If, before the candle is brought back, vision
ge directed through a narrow blackened tube at some part
falling entirely within the area of what will be the candle’s
shadow, the area, which in the absence of the candle appears
white, will continue to appear white when the candle is made to
cast its shadow, and it is not until the direction of the tube is
changed so as to cover part of the ground outside the shadow, as
well as part of the shadow, that the latter assumes its blue tint.
If a small piece of grey paper be placed on a sheet of pale green
paper, and both covered with a sheet of thin tissue paper, the
grey paper will appear of a pink colour, the complementary of the
green. This effect of contrast is far less striking, or even wholly
absent, when the small piece of paper is white instead of grey,
and generally disappears when the thin covering of tissue paper
is removed. It also vanishes if a bold broad black line be drawn
round the small piece of paper, so as to isolate it from the ground
colour. And many other instances of this kind of contrast might
be given. It is obvious that whenever in vision this effect
mtervenes, a discrepancy 1s introduced between the features of
an object and our perception of them. But before we attempt to
point out the exact manner in which the effect is produced, it will
be convenient to turn to some other effects which are also some-
times spoken of as those of “ contrast.”

§ TEE. After-images. Successive Contrast. As we have
already (§ 748) seen the visual sensation lasts much longer
than the stimulus, and under certain circumstances the sensation .
15 so prolonged that it is spoken of as an after-image. Such
after-images are best developed when an eye, which has for
sometime been removed from the influence of light, is momen-
tarily exposed to a somewhat strong stimulus. Thus if imme-
diately on waking from sleep in the morning the eye be directed
to a window for an instant and then closed, an image of the
window with its bright panes and darker sashes, the various
parts being of the same colour as the object, will remain for an
appreciable time,

When, however, the eye has been for some time subjected to
a stimnulus, the sensation which follows the withdrawal of the
stimulus is of a different kind; the result is what is called a
































































































CHAP. 111 | SIGHT. 1297

The retinal images of the spaces from 4 to B and from B to €
are equal and the corresponding primary visual sensations are
also equal, but the mental rLlnplumthm of A B 18 mterfered
with by the concurrent sensations of the several intervening dots
and intervals, and this leads to a mental exaggeration of the
interval between 4 and B, So also, if two equal sguares

i i
(Fig. 159) be marked, one with horizontal and the other with
vertical alternate dark and light bands, the former will appear
higher, and the latter broader, than it really is. Hence short
persons often affect dresses horizontally striped in order to
mcrease their apparent height, and very stout persons avold
longitudinal stripes. Again, when a short person 1s placed side
by side with a tall person, the former appears shorter and the
latter taller than each really is. By reason of somewhat similar
psychical processes two perfectly parallel lines or bands, each of

Fia, 159,

Fia. 160,

which is crossed by slanting parallel short lines (Fig. 160), will







































































































































































































































































































































































































































































































































1470 THE VOICE. | Book 1.

produce the same kind of voice by different dispositions of the
larynx. In any case the subject is one of extreme complexity, and
we have ventured to dwell on it, even so long as we have, because
it affords a striking illustration of what we have more than once
insisted upon, the complicated character so often belonging to the
muscular contractions by which the animal body gains its ends, and
the delicately adjusted coordination of efferent nervous impulses
needed to secure for the effort a complete success. We have so re-
peatedly, In previous parts of this work, insisted on the importance
of afferent impulses to the coordination of complex movements that
it is hardly necessary here to do more than to point out that the
connection of the use of the voice with auditory sensations affords
striking instances of the truth of what we have insisted upon.
Auditory sensations are at least as important for the proper
management of the voice as are visual sensations for the move-
ments of the eyes, and more important than are visual sensations
for the movements of the body and limbs. Indeed they are in a
way essential to the very utterance of the voice; the dumbness
which is g0 conspicuous a concomitant of congenital deafness is
in most cases due not to deficiency in the muscular apparatus or
even in the nervous mechanism on what we may call its motor side,
but to the lack of afferent impulses from the auditory nerve. And
‘in popular language we recognise this dependence of the manage-
ment of the laryngeal muscles on auditory sensations when we
talk of such or such one, who is deficient in this respect, as
“having no ear.”

§ 913. The ventricles of the larynx appear to be useful in
allowing the vocal cords sufficient room for their vibrations; they
also supply a secretion by which the vocal cords are kept ade-
quately moist. The purpose of the ventricular bands is not exactly
known; it has been suggested that they may at times exert a
damping action by being brought down to touch the vocal cords;
but this is very c)lrﬂubtful, The epiglottis, the position of which
as we have seen varies in different kinds of voice, has also an
influence on the character of the voice; and further influences
which we shall consider under ‘speech’ are exerted by the form of
the pharynx and the mouth.

914. At the age of puberty a rapid development of the
larynx takes place, leading to a change in the range of the voice.
The peculiar harshness of the voice when it is thus ‘breaking’
seems to be due to a temporary congested and swollen condition
of the mucous membrane of the vocal cords accompanying the
active growth of the whole larynx. The change in the mucous
membrane may come on quite suddenly, the voice ‘breaking’ for
instance in the course of a night.
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speaking, of each vowel the vowel chamber is moulded into a par-
ticular shape, Taking the most common vowels U, O, A, E, I
pronounced in the way in which most nations pronounce them and
so corresponding to our oo, o, broad a (ah), e as in bet, and ee, we
find the following.

In U the vowel chamber is large with a narrow opening at the
mouth. The larynx is depressed, or at least not raised above the
position of rest, the tongue is flattened, especially in front, and the
lips are protruded so as to reduce the mouth to a narrow round
opening. The form of the vowel chamber, with a wide pharyngeal
and a narrow buceal orifice, may be compared to that of a round
flask without a neck. In A, the mouth is opened wide, the larynx
is somewhat raised, the tongue flattened and at the same time
driven somewhat backwards towards the hind wall of the pharynx,
so that the entrance from the pharynx fo the larynx is narrowed.
The vowel chamber thus assumes a form which may be compared
to that of a funnel, the wide end being at the mouth and the
narrow end at the larynx. In O the shape is intermediate between
that of U and fhat of A, the exact shape depending on the kind of
O which is being uttered,

In I the shape is very different. The larynx is raised and the
tongue is carried forwards and upwards in such a way that it
touches the teeth and the hard palate at the sides and nearly so
in the middle leaving only a narrow canal in the middle line. At
the same time the lips instead of being protruded are drawn back
and the soft palate 1s raised high up. In this way there is deve-
loped above the larynx a relatively large pharyngeal space which
communicates with the exterior by a narrow canal; the form of the
vowel chamber may now be compared to that of a round flask with
a long narrow neck, In E, and the other vowels between A and
I, the shape of the resonance is correspondingly intermediate ; in
passing from A to'IL the tongue is brought forwards and upwards,
the buccal orifice narrowed and the larynx raised.

In each of the above cases what we have called the vowel
chamber acts as a resonance chamber; that is to say in each
case, owing to the shape of the cavity (in relation to the nature
of its walls), the air in the chamber is more readily thrown into
vibrations by certain tones than by others, and when a sound
containing those particular tones is sounded into the chamber,
those particular tones are reinforced and rendered loud and promi-
nent. The shape of the vowel chamber in uttering U is such
that the cavity acts as a resonator towards a particular tone,
namely, the bass f, or more probably the bass b, and while the
laryngeal sound with its fundamental and partial tones is passing
through it, reinforces and renders loud the tone b, oceurring as a
constituent of the whole sound. And similarly with the other
vowels. In fact vowel sounds are musical sounds in which a par-
ticular constituent tone is reinforced and rendered loud out of
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among other and irregular vibrations, the regular vibrations corre-
sponding to the several vowels. When we whisper a vowel,
we ‘set’ the vowel chamber so that it may reinforce the set of
vibrations of the particular pitch characteristic of the vowel; and
a well trained ear may recognize in the whispered vowel the
dominant tone.

A vowel then is essentially a musical sound of a special quality,
due to the dominance of a particular tone reinforced by the con-
formation of the vowel chamber, There are many subsidiary
questions connected with the formation of vowels but into these
we cannot enter here. We will merely add that in uttering a

true diphthong, the conformation of the vowel chamber proper |
to the initial vowel is changed rapidly but gradually and without |

any obvious break into that proper to the final vowel.

§ 918. Consonants. These as we have already said in some
cases so far resemble vowels in that they are modifications of
the voice, that is to say of laryngeal sounds, caused by the
disposition of the parts of the vowel chamber, the disposition
however being in all such cases different from that giving rise to
a vowel, and moreover the very assumption of the disposition
taking part in the generation of the whole sound. Such con-
sonants however are relatively few, the great majority of consonants
are caused by changes which set up vibrations in some part or other
of the vowel chamber or in the larynx itself; they are noises
which may or may not be accompanied by voice, the vibrations
producing a different consonant according as they are or are not
accompanied by voice. Such vibrations may be set up in
several ways. In the case of many consonants vibrations are set
up by the passage being closed and then suddenly opened at a
particular part; such consonants are spoken of as explosives. In
the case of these consonants the noise which is their essential
part cannot be prolonged, it is momentary in duration, though
when it is accompanied by voice the latter may continue for some
time. In the case of other consonants the noise is caused by the
rush of air through a narrow space and the consonants may be
described as ‘frictional’; or the noise may be produced by the
vibratory movements of particular parts. Both these kinds of
consonants can naturally be prolonged for an indefinite time, and
have been called continuous consonants.

On the other hand the characters of a consonant are also
dependent on the particular part of the passage at which they
are generated; and this also may be used as a means of classifi-
cation. Some consonants are produced at the lips by the move-
ment or position of the lips in reference to each other or to
the teeth; these are called labial and labio-dental consonants,
Others again are produced by the movement or position of the
tongue in reference to the teeth or to the teeth and hard palate ;
these are called dental. Yet others are produced by the movement,
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1492 THE OVARY. [Boox 1v.

adult the peritoneal cavity, the epithelium lining the cavity
undergoes a remarkable differentiation. Elsewhere a single layer
of flat cells, it here thickens into several layers, the cells bein
cubical or rounded, and some of them being distinguished from the
rest by their size and other features. This thickened area is called
“germinal epithelium,” the special cells which it contains are
“primordial ova,” and the patch of differentiated epithelium with
the underlying connective tissue becomes the ovary.

In the course of development the line of demareation between
the epithelial and the mesoblastic or connective tissue elements is
broken up by the ingrowth of the one into the other ; and this takes
place in such a way that nests of undifferentiated epithelial cells
surrounding a primordial ovum, or it may be several ova, are marked
out by investments of connective tissue. These nests become what
are called Graaffian follicles. A typiecal Graaffian follicle consists
at an early stage of a central cell, which by its relatively large
size, ample cell-body and conspicuous nucleus is marked out as an
ovum, surrounded by a layer of smaller cubical or columnar or
rounded cells, which in turn are enveloped by mesoblastic elements
on their way to be developed into vascular connective tissue. The
patch of germinal epithelium thus becomes developed into a
%ﬂ‘.‘r"?ﬂiﬂal layer, consisting of a number of Graaffian follicles em-

edded in connective tissue and covered over towards the peritoneal
cavity by a single layer of epithelium cells, which by the cubical
form and more deeply staining cell-substance of its cells is still
distinguished as germinal epithelinm from the rest of the epi-
thelium lining the peritoneal cavity, the cells of which take on
the form of tlat epithelioid plates (§ 289).

§929. In the adult the ovary is an oval swelling, which
bulges out from the back of the broad ligament on each side of
the uterus, between that organ and the mouth of the Fallopian
tube. Tt is placed with its long axis nearly horizontal, and along
the middle of its front surface i1s attached to the broad ligament
by what is called the hilus, the attachment passing at the median
end into the ligament of the ovary connecting the ovary with
the uterus, and at the opposite outer end becoming connected
with the ovarian fimbria of the mouth of the Fallopian tube.
Elsewhere the surface projects free into the peritoneal cavity, and
is covered with an epithelium which differs from the ordinary
epithelium lining the peritoneal cavity by the constituent cells
being cubical and granular; this epithelium is in fact the remains
of the germinal epithelium spoken of above. At the attachment
of the ovary these cubical cells suddenly into the epithelioid
plates of the ordinary peritoneal epithelium.

The body of the ovary consists on the one hand of Graaffian
follicles of different sizes and in different phases, and on the
other hand of a stroma, or connective tissue basig, in which the
former are embedded. The smaller, immature follicles are aggre-
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ted in a zone, lying beneath the superficial epithelium of the
ﬂe surface of the ovary, but separated from it by a layer of stroma,
the tunica albuginea ; this ‘ cortical layer,’ or ‘ germinal zone,’ corre-
sponds to the rminal layer spoken of above. The larger follicles
are distributed throughout the thickness of the ovary, but are
absent from the hilus and from a wedge-shaped strand of stroma,
which at the hilus passes from the broad ligament into the ovary.

In this strand the connective tissue is for the most part
ordinary connective tissue, made up of the usual fibrillated bundles,
and carries the blood vessels passing to the ovary from the broad
ligament. Some Elain muscular fibres are present among the con-
nective tissue bundles ; and here and there in this situation are seen
in sections of the ovary tubes eut in various planes and lined with
short cubical or flat cells; these are parts of the “parovarium”
derived from the Wolffian body. Elsewhere, between and among
the follicles and in the tunica albuginea, the connective tissue has
peculiar characters ; it consists entirely of spindle-shaped nucleated
cells interwoven together; these have a superficial resemblance to
plain muscular fibres, but are true connective tissue elements;
they are also present to a certain extent in the strand just
mentioned.

§ 930. In a Graaffian follicle which is large but not yet fully
developed and mature, one may recognize the following parts.
On the outside the follicle is defined by an envelope, theca, of
stroma, with its spindle-shaped cells and blood vessels. This is
limited internally by a delicate structureless membrane, the mem-
brana propria, and within this lies an epithelium consisting of fwo
or more layers of cells constituting the membrana granulosa; the
cells next to the membrana propria are columnar, the rest are
cubical or spheroidal. At one part the membrana granulosa
expands into a rounded mass of cells, bulging inwards towards
the centre of the follicle; and in the midst of this mass of cells,
called the cumulus or discus proligerus, lies the highly developed
cell which is the ovum. The outline of the ovum is defined by an
investing membrane, which if the follicle be old enough has a
distinct double contour and is called the zona pellucida or, because
1t is marked by radiating lines or strie, zona radiata; the cells
- of the cumulus touching this are columnar in shape, and arranged

in a radiate manner. %ithin this membrane lies the cell body of
the ovum, which in the larger follicles has become granular by the
formation of yolk or wvitellus. Placed, more or less excentrically, in
the cell substance is a large trans t spherical nucleus, the
{ermimi vesicle, in which may be istinguished a nuclear mem-
rane, a nuclear network with more fluid nuclear contents, and
either one or more than one conspicuous nucleolus or germinal
spot.

__If the follicle be one well advanced in development, a con-
siderable portion of its interior will be occupied by fluid, into
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