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CHAP. X.

A Description of the Brain, properly so called, and the Explication and Use of its Parts.

WE have thus far beheld the coverings of the Brain, both the bony and the membranous, also the Arteries and Veins growing and knit to them, like Ivy, and distributed through the whole compass of the Head. There now remains, these coverings being removed, that we next consider the Fabrick and true Hypotype or character of the Brain and its Appendix, together with the action and use of all the parts. And here at first sight we meet with three things, to wit, the Brain, the oblong Marrow, and the Cerebel : of which the oblong marrow seems to be a common Trunk, to which the Brain and Cerebel grow like branches : wherefore some contend the medullary Rope to be the principal part, and the
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Brain and Cerebel its dependences. But that it is otherwise appears by this, because these bodies, both in the generation and dispensation of the animal Spirits, are of more noble use than the oblong marrow ; so that if the out-flowings of the Spirits from the Brain or Cerebel be shut up or hindred, the nervous System presently suffers an Eclipse ; in the mean time, if this be primarily distempered, the Brain and Cerebel suffer not for its fault.

That we may begin with the Brain, it may be considered in a double respect ; to wit, both as to its convex or exterior superficies, as it is beheld in its proper site and position ; and as to its interior cavity, to wit, as the Brain appears opened, its concave superficies being expanded and turned upside down. We have already taken care to delineate its true form or Type in either manner, by what hath been before said, to wit, after what manner it is both within and without. There now remains, after its fabrick and conformation being rightly weighed, for us design its offices, and to shew the uses of it and of every one of its parts. Concerning which, we ought to unfold in general, first, what the office of the whole Brain is, then secondly, when we shall descend to particulars, there will come under consideration, 1. The division of the Brain, to wit, its double Hemisphere, also the two Lobes or partitions of either. 2. The narrow crankling turnings and windings, or the gyrations and convolutions or rolling together of the Brain. 3. Its double substance, viz. Cortical and Medullary. 4. The common Basis of all, viz. the callous body. 5. Its subtension or Fornix. 6. The appension or circuit of the Brain over or above the oblong marrow. 7. And what results from thence, the void space or Ventricles made by its infolding together. Concerning these, we shall take notice of what things occur worth noting ; concerning the smelling Nerves and their processes, we shall inquire afterwards, when we shall speak particularly of the Nerves.

1. The Brain is accounted the chief seat of the Rational Soul in a man, and of the sensitive in brute beasts, and indeed as the chief mover in the animal Machine, it is the origine and fountain of all motions and conceptions. But some Functions do chiefly and more immediately belong to the substance of this, and others depend as it were mediately and less necessarily upon it. Among these, which of the former sort are accounted the chief, are the Imagination, Memory, and Appetite. For it seems, that the Imagination is a certain undulation or wavering of the animal Spirits, begun more inwardly in the middle of the Brain, and expanded or stretched out from thence on every side towards its circumference : on the contrary, the act of the Memory consists in the regurgitation or flowing back of the Spirits from the exterior compass of the Brain towards its middle. The Appetite is stirred up, for that the animal Spirits, being somehow moved about the middle of the Brain, tend from thence outwardly towards the nervous System. The rest of the Faculties of this Soul, as Sense and Motion, also the Passions and Instincts merely natural, though they depend in some measure upon the Brain, yet they are properly performed in the oblong Marrow and Cerebel, or proceed from them.

2. In some Animals, the substance of the Brain is divided into two parts, as it were Hemispheres, distinct one from another almost through its whole thickness, even to the callous body, which is instead of a bottom ; and in like manner also in all the Sensories, and in most of the other Organs of the necessary Functions, the Brain is as it were twofold, that there might be a provision made against the defect of one side by the supplement of the other. Further, in man, who hath a brain more
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large and capacious than other Creatures, either Hemisphere is again subdivided into two Lobes, to wit, the Anterior and the Posterior ; between which a branch of the Carotidick Artery, being drawn like a bounding River to both, distinguishes them as it were into two Provinces. Certainly, this second partition of the humane Brain also seems to be designed for its greater safety ; that if perchance any evil should happen to one or both the foremost Lobes, yet the latter, for that they are separated, may avoid the contagion of the neighbouring and farther spreading evil : So the Brain, like a Castle, divided into many Towers or places of Defence, is thereby made the stronger and harder to be taken.

3. Also the universal frame of the Brain appears yet more divided and variegated within all its aforesaid partitions ; for all its whole exterior superficies is made uneven and broken, with turnings and windings and rollings about, almost like those of the Intestines. Those Gyrations or Turnings going from the forepart of the Brain towards the latter with a creeping compass, and as it were a spiral circuit, encompasses both its Hemispheres, that they might mutually furnish all the convolutions with a continued passage : in a more moist Brain, or long kept, the Pia Mater, clothing every one, and collecting them together, is easily pulled away ; and then the turnings or folds being opened and separated one from another, the substance of the brain is seen to be plowed, or laid as it were with furrows ; out of which arise banks or ridges of broken crevices, not in a direct series, but crosswise ; so that in the bottom of every furrow, a convolution arising from the right side, is carried to the left, then others following next, being sent from the left side, is drawn to the right, and so by turns the inequalities of the whole brain are variegated in this order.

If it be inquired into, what benefits its Turnings and Convolutions afford to the brain, or for what end its whole anfractuous or broken crankling frame is, we say, that the brain is so framed, both for the more plentiful reception of the spirituous aliment, and also for the more commodious dispensation of the animal Spirits for some uses. As to the aliment to be bestowed on the brain, because it is required to be subtil and extremely wrought or elaborated ; therefore it ought to be admitted, not by a more open passage, but only by very small pores and passages. Wherefore that there might be sufficient plenty of spirituous liquor supplied, it is not only drunk in every where in the plain superficies of the brain from its Cortical sub stance ; but the superficies of the brain or Cortical substance is uneven and rough with folds and turnings about ; that the spaces for the receiving the Juyce might be enlarged as much as may be : For the anfractuous or crankling brain, like a plot of ground, planted every where with nooks and corners, and dauks and mole-hills, hath a far more ample extension, than if its superficies were plain and even. Further, those cranklings of the brain do more fitly hide the sanguiferous Vessels, for that they are very small and slender, and more safely keep them, being variously interwoven into one anothers infoldings, than if they should be openly distributed ; for so being carelesly laid, they would be liable to too frequent hurt.

But a reason and necessity of the turnings about in the brain, and not of lesser moment than the other, is fetched from the dispensation of the animal Spirits. For as the animal Spirits, for the various acts of Imagination and Memory, ought to be moved within certain and distinct limited or bounded places, and those motions to be often iterated or repeated through the same tracts or paths : for that reason, these
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manifold convolutions and infoldings of the brain are required for these divers manners of ordinations of the animal Spirits, to wit, that in these Cells or Store houses severally placed, might be kept the species of sensible things, and as occasion serves, may be taken from thence. Hence these folds or rollings about are far more and greater in a man than in any other living Creature, to wit, for the various and manifold actings of the superior Faculties ; but they are garnished with an uncertain, and as it were fortuitous series, that the exercises of the animal Function might be free and changeable, and not determined to one. Those Gyrations or Turnings about in four-footed beasts are fewer, and in some, as in a Cat, they are found to be in a certain figure and order : wherefore this Brute thinks on, or remembers scarce any thing but what the instincts and needs of Nature suggest. In the lesser four, footed beasts, also in Fowls and Fishes, the superficies of the brain being plain and even, wants all cranklings and turnings about : wherefore these sort of Animals comprehend or learn by imitation fewer things, and those almost only of one kind ; for that in such, distinct Cells, and parted one from another, are wanting, in which the divers Species and Ideas of things are kept apart.

But that in more perfect Animals, all the turnings about are made of a twofold substance, viz. Cortical and Medullary ; the reason seems to be, that one part may serve for the production of the animal Spirits, and the other for their exercise and dispensation. For we may well think, that the animal Spirits are wholly or for the most part procreated in the Cortical substance of the brain ; for this severs and receives immediately from the blood the subtil liquor, and imbuing it with a volatile Salt, exalts it into very pure Spirits. It is obvious to every one, that the Arteries enter the Cortex of the brain with a more frequent insertion of shoots, and instil to it a spirituous liquor ; the leavings of which, or what is superfluous, the Veins in like manner entring it, do sup up and carry away ; in the mean time, the more subtil portion being here set free, goes into Spirits. In truth, the blood waters the medullary substance of the brain in a very small quantity ; which seems truly to be rather for the sake of exciting of heat, than that the animal Spirits should there be generated by the flowing in of that blood. For indeed, the volatile Salt, which like Ferment, spiritualizes the subtil liquor stilled forth from the blood, is had more copiously in the Cortex of the brain, rather than in its middle or marrow part ; because that part, being endued with an Ashy colour, shews by its aspect the spermatick Particles and Humor contained in them, in which Spirit and a volatile Salt very much abounds ; yea and plainly resembles an Armeniack smell, (such as either part alike breathe forth.) In the mean time, the medullary part of the brain seems very like the oblong marrow and the spinal. But it is well enough known, that these medullary parts serve. for the exercise and dispensation of the animal Spirits, and not for their generation. The sign of which is, that where-ever an obstruction happens in them, whatever is below, being destitute of the influx of the Spirits, suffers an Eclipse ; whence it follows, that the animal Spirits, irradiating the medullary Rope, are not produced in it, but flow in from elsewhere ; and why should not we think the same of the middle marrow of the brain ? Truly, that this part is rather the Mart or Exchange of the Spirits than its Shop or Work house, appears from hence, be cause the Animals which excel in Memory, Imagination, and Appetite, are furnished with a more ample marrow of the brain ; as is observed in man and the more perfect four-footed beasts : and they who seem to have little need of those Faculties,
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as the lesser four-footed beasts, also Fowls and Fishes have the Cortex of the brain greater, but the medullary part very small. It is a familiar Experiment among Boys to thrust a needle through the head of a Hen, and that she in the mean time, whose brain is so pierced through, shall live and be well a long time. The reason of which is, because the whole substance of the brain in these sort of Animals is almost merely Cortical ; wherefore from the suffering such a hurt, (as long as the marrow remains unhurt) the Spirits are generated in a lesser quantity, but their commerce to the necessaries of life, are not therefore presently interrupted. Indeed the brains of Birds consist almost wholly of a Cortical and Ashy part ; and the medullary part is exceeding small, and is only like a smaller Nerve descending on either side from the substance of the brain it self.

After the animal Spirits are begot by a constant afflux of the blood within the Cortex of the Brain, being there begotten, having obtained a watry Vehicle, they flow presently more inwardly, and soon enter into the marrows, filling the furrows and baulks of all the turning and winding Crevices ; from whence being carried farther through all the particular tracts of each marrow into the marrow substance, which lyes under all the winding Crevices, as their common basis, they are brought at last into the Callous Body, as into a spacious field ; where, as in a free and open place, these Spirits being newly produced, are expatiated or issue forth.

5. Indeed this medullary substance called the Callous Body, which chambering the more inward superficies of the brain, receives into it self the marrow of all the turning Crevices, seems to be made for that end, and disposed there for the same purpose ; to wit, that the Spirits flowing into it on every side, might be stretched out as in their proper Sphere, and begin to exercise the acts of the animal Faculties. In this place, they which come out of the several winding Crevices, do meet together, and remain as in a publick Emporium or Mart ; from whence, as occasion serves, they are raised up, and drawn forth for the uses of every Faculty. But whilst they here remain at leisure and not busied, they become purified or refined more and more by a continual circulation : because these Spirits newborn, do gently and perpetually flow on every side from the outmost bounds of this body (to wit, where this common marrow besmears the hinder productions of the brain, or the border of either of its Hemispheres) towards the forepart of this callous Body, where it is thickest ; and there, if there be need, they are employed on the act of the Imagination, or entring the shanks of the oblong Marrow, they actuate and inspire the nervous Appendix : but what Spirits are remaining there, after these offices are served, run forthwith into the Fornix, and passing through its passage, they are remanded back again to the hinder region of the brain by a certain circulation ; and lastly, after this manner, penetrating through the narrow passages of the Fornix, those Spirits are made more subtil, and also, as it seems most likely, they perform in this circulary motion those more subtil acts of the Phantasie.

6. Truly, that we may here speak something of the Fornix, it seems that this part serves for a twofold use : viz. first, lest the more inward sides of the Brain hanging slack and loosly, might fall together among themselves, or might be removed beyond the limits of a just pretension or out-streching ; for they, not only by the coming between of the Pia Mater, and by little cords drawn from it, cohere to the oblong marrow and the Cerebel ; but besides, the Fornix, like a Ligament or string brought from one end of the brain to the other, constrains and keeps its whole
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frame in its due figure and situation. For this part purely medullar, and of the same substance with the callous Body, seems to be a certain process of this, which arising more forward between the streaked bodies, and falling upon the two shanks of the oblong marrow, first of all distinguishes them ; afterwards, being separated from them, is carried through the midst of the cavity, and about the hinder part of the brain is divided as it were into two Arms, which being bent on both sides, and again cleaving to the border of the callous Body, strictly embrace the oblong marrow, and knit and firmly tye the hinder bulk of the brain to its Trunk, lest it should flow or slide forth. But the other, and that the more noted use of the Fornix seems to be what we but now mentioned ; to wit, that the animal Spirits may immediately pass through its passage from one end of the brain to the other, and so, as it were through the bill of a Pelican, they might be circulated into their own intoned belly.

That those things which were but now declared concerning the Penetralia and inward recesses of the Brain, may be the better understood, we will here add a Scheme of its Sphere turned inside out, and stretched out as it were upon a plain, so that the concave and inmost superficies of the callous Body, together with the Fornix, may be sufficiently seen.

The Seventh Figure.
Shews the Brain of a Sheep bent back and cut a little open in the places where they stick together near the streaked bodies, that its interior substance may be turned the inside out, and unfolded on a plain.

AA. The substance of the Brain cut asunder, which in its natural situation being folded together, did cohere with the rest of its substance a. a. upon the remaining streaked Bodies.

B. The Trunk of the Fornix or Pfalloides cut asunder, which in its natural site coheres with the Basis of the same Fornix E.

CC. The Arms of the Fornix which embrace the medullary Trunk on the other side of the Pineal Glandula.

DD. The brim of the callous Body which embraces the medullary Trunk near the Cerebel.

E. The Basis of the Fornix.

FF. Two straight Roots of the Fornix lying between the streaked Bodies.

GG. The transverse medullary Process knitting the two streaked Bodies one to another.

H. The Chink near the Roots of the Fornix leading to the Tunnel.

II. The streaked Bodies, whose Superficies the small Arteries and Veins cover over.

KK. The interior Superficies of the callous Body marked with transverse medullary streaks or chamferatings, or reaching from one Hemisphere of the Brain to the other.

LL. The Chambers or hollow places of the Optick Nerves.

M. The anterior hole leading to the Ventricle lying under the orbicular Protuberances, which also goes slope-wise to the Tunnel.

N. The Pineal Glandula which appears more plain, the Pia Mater and the Choroeidal infolding being separated and removed.

OO. The Natiform or Buttock-like Protuberances, which are here far greater than in a Man or a Dog.

PP. The lesser Protuberances called Testes, which are additions or things growing out of the former.

QQ. The medullary Processes stretching from the Testes into the middle or marrowy part of the Cerebel.
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[Seventh Figure]
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R. The meeting together of those Processes.

SS. The Pathetick Nerves of the Eyes arising out of the meeting together of those Processes.

T. The posterior hole leading into the Ventricle, lying under the orbicular Protuberances, and also into the same opening of the Tunnel.

V. A Furrow in the medullary Trunk, which being covered by the Cerebel, makes the fourth Ventricle.

WW. The Ramifications or Branchings of the medullary substance of the Cerebel, which appear like a Tree.

X. The end of the oblong Marrow about to go into the Spinal.
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