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CHAP. VI.

Of the Offices of the Brain and its Parts : where first of all the Uses of

the Skull and the hard Meninx or Dura Mater is treated of.

THE Poets feigned Pallas to be formed within the Brain of Jupiter, and from thence to be born. In truth, within the Womb of the Brain all the Conceptions, ideas, Forces, and Powers whatsoever both of the Rational and Sensitive Soul are framed ; and having there gotten a species and form, are produced into act. Wherefore it will be worth our labour to inquire into these places, of the generation of these more noble faculties, and the first rise and primitive beginnings of them, as also more curiously to consider the divers parts of the Brain, or the Or- [organs]
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gans serving to their Generation : And I go about this part of my labour the more willingly, that I may by handling the thread of our dissection again, bring all the Phænomena, before given to our inspection and sense, before the Eye of Reason, and to be again weighed by a more severe Examination of Discourse ; at least those things which seem to be of the greater moment, and chiefly worth taking notice of. Neither do we think here to heap up into a great Volume the several things worn out by the handling of others, and offered to common observation.

Therefore recollecting the Anatomy of the Brain, the first things to be considered are its coverings, to wit, the Skull, and the two Meninxes or Maters. Concerning the first it is observed, that all perfect Animals have an hard and bony Skull. A double reason for which may be given : First, that the Head being destinated for the most noble use, might be protected with a more firm and not easily penetrable covering, as a natural Helmet, against the injuries of external strokes ; besides secondly, as this is in the place of Armor, so also of a Cloister ; because the same covering the dura Mater within, may restrain and keep within the Brain the Effluvia's of the animal Spirits, lest they should too thickly evaporate, or in heaps. Further, as the Skull for these ends is made bony, the efficient cause are the saline Particles of the blood watering the brain, which being unprofitable to the interior work of the animal Spirits, and so to be sent away outwardly, grow together thus in the circumference, and are congealed into a stony hardness : For indeed the blood being carried towards the Head, as it abounds very much in Spirit, so in Salt ; its Particles highly volatile, being joyned to the Spirits, are bestowed on the brain ; in the mean time, the saline little bodies, which are of a more fixed nature, being thrust out into the circumference, from the Spirit implanted in the Brain, constitute the stony Skull, as it were a bubble covering inclosed wind.

Within the hollow superficies of the Skull, there appear many furrows and in equalities imprinted by the protuberances of the Vessels ; and we perceive frequently either border or plate of it to be perforated by the passing through of the Vessels in several places : but the Arteries, arising in the exterior superficies of the dura Mater, make these kind of little ditches through the concavity of the Skull. For when the whole substance of the brain is at first soft, and easily giving place, like Wax ; the Arteries underneath it continually beating, as it hardens by degrees, easily imprint the marks of their tracts.

The figure of the Skull in four-footed beasts is narrow and prest down, but in man, the substance of whose brain is large, there is required a more capacious and almost spherical figure. For as God gave him an upright countenance to behold the Heavens, and also endued his brain with an immortal Soul, and fitted for the speculation of Heaven ; therefore his face is erect or lifted up : so the brain it self is placed in a more eminent place, to wit, above the Cerebel and all the Sensories. But in Brutes, and such whose faces are prone towards the Earth, and have a brain unfit for speculation, the Cerebel, however serving to the more noted action and office of the Præcordia, is placed in the highest seat to which the mole of the brain is subjected. Besides, some organs of the Senses, to wit, the Ears and Eyes, if they be not superior, they are placed at least equal to the brain. In an humane Head, the Basis of the Brain and Cerebel being placed nigh together, yea of the whole Skull, is made parallel to the Horizon ; whereby it comes to pass, that there is less danger for any portion of the Head to be jogged here and there, or to be moved out of its proper
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seat : But in four-footed beasts, who go with an hanging down head, the Basis of the Skull makes a right angle with the Horizon ; wherefore the brain being subjected, the Cerebel is put in the highest place ; so indeed, that this seems less stable, and that it may shake, or be moved from its seat. However against this inconvenience, lest a frequent concussion of the Cerebel might induce a sinking down or loss of the Spirits, or irregularities about the Præcordia, in some it is taken care of by a wonderful artifice of Nature ; for as in all the frame or substance of the Cerebel is most strictly bound fast together by the dura Mater, besides in some it is staid by a bony fence ; but in others, as in a Hare, Rabbet, and other lesser Brutes, a certain portion of the Cerebel is included on either side by a stony bone, and so by this double hold its whole bulk or substance is firmly typed to the Skull. Concerning the chief bones of the Skull, viz. the Cuniform or Wedge-like bone, the Cribrous or Sieve-like bone, and the auditory or hearing Organ, they shall be spoken of in their proper places, when we come to treat particularly of the Ventricles of the Brain, and of the Senses to which these bones serve. We shall pass next to the hard Meninx or dura Mater.

The dura Mater or hard Meninx, formed of a double kind of Vessels and Processes, bears also a double Aspect, and owes part of its office to the Skull, that is about it, and part to the Encephalon contained within it. The exterior processes of this Membrane are insinuated within all the bosoms and cavities of the Skull ; to some whereof they are a covering and defence, but to others they impart a sensible force ; which manifestly appears in the Sieve-like bone, through whose holes the fringes of this Membrane passing, conduce something to the sense of smelling. Also the productions of this, lying over the recesses and caverns of the Wedge-like bone, fortifie the ways for the entrance and coming out of the Vessels. The interior processes of the dura Mater, which belong to the Head, divide and distinguish between the parts of the brain and Cerebel ; and in those places the dura Mater is very thick, lest in any great concussion of the Head, these two should be smitten one against another, and should press one upon the other. Wherefore in Dogs (as we have already hinted) who are wont to run violently with their heads down, there is sent down between these bodies a bony fence. In like manner in a Cat, Horse, Fox, and many other Animals, from whose manner of living and use it is required, that they be moved with a swift motion, that bony fence, commonly called the Triangular Bone, is sent down deeply between the Brain and the Cerebel ; yea, and all the bosoms pass through that bone in the holes curiously made hollow in it.

The Vessels belonging to the dura Mater are either Arteries, that carry the blood thither ; or they are Veins, which receiving from thence the superfluous blood, and from the whole Head besides, return it towards the Heart. As to the first sort of Vessels, on either side, two Arteries arising from the Carotidick Artery on the same side, before it comes to the Basis of the Brain, are carried into the dura Mater, which notwithstanding, only possessing the exterior superficies or convex part, carry blood and juyce to this Membrane, also in some measure to the Skull and its coverings. As to the Vessels carrying the blood back, this Meninx contains four, into which, as into a great Sea, all the Rivulets of the Arteries, serving the whole Head, do exonerate themselves : to wit, there are observed in this Membrane four noted Cavities, commonly called Bosoms ; which are disposed after that manner, that, like Promptuaries or Storehouses framed in several places, they receive the
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blood returning from every region and corner of the brain : For the third bosom, or the longitudinal, looks towards the anterior brain, the fourth towards its middle ; but the first and second admit the blood flowing back from the Cerebel and hinder part of the brain. Further, out of these the third and fourth disburden themselves into the first and second ; and these at length transfer their burden into the jugular Veins. On every side, from these bosoms, the lesser Vessels, viz. the chanels of the Veins are sent forth, which going out nigh the interior or concave superficies of the dura Mater, are presently inserted into the Pia Mater, and following its protension, being distributed through the whole compass, and all the interior recesses of the brain and its Appendix within the Skull, and being complicated with the Arteries, receive the superfluous blood, and carry it into those greater cavities. That it is so, it plainly appears, because if you squirt a liquor, dyed with Ink, into the Pipe of the Artery, that passing through the arterious shoots, and then the veinous, goes through at last into the bosoms.

Whilst the blood, returning from the whole interior Head, is collected within those bosoms, as with a full belly, it seems also in another respect to be of a very notable use ; to wit, for the supplying of heat, requisite for the distilling forth of the animal Spirits, as if it were a certain Chymical operation. For as much as the blood to be distilled, is contained in the Vessels, interwoven into the Pia Mater, the superiour Rivers diffused on every side through the dura Mater, the heat being brought to it like a Balneum Mariæ, flow about the underlying blood, and so force out of it a most subtil Liquor into the substance of the Brain ; or rather, the blood raising up heat within the bosoms, is like the fire of suppression, which in the distillation by descent, is inkindled round about the Vessel containing the matter to be distilled. For indeed the interior substance of the Brain, for that it is endued with plenty of Salt and very little Sulphur, is of a more frigid temper : wherefore, that from the blood watering its superficies, the spirituous part may be stilled forth, and forced into its middle or marrow, the degree of the ambient heat ought to be made the more strong, such indeed, as the blood collected in the ample Estuaries of the bosoms, may easily afford. Further, as those bosoms being distended with heated blood, are like a certain distillatory Bath ; so the other Membrane of the dura Mater being stretched out about the whole Head, is like an impervious Alembick, which with its covering keeps within the spirituous breaths, that they may not be immoderately evaporated.

Concerning this Membrane there may yet be considered, with what motion or sense it is endued. And as to sense, 'tis not to be doubted, but that it hath it exquisitely : For since all the Membranes have feeling, and owe that faculty to the afflux of the animal Spirits from the Brain, surely this Meninx, for that it is nearer and very much of kin to the Brain and its Appendix, so that it clothes very many Nerves going out of the Skull, it obtains a very accurate virtue of feeling : which thing also may be argued from the effect ; because the pains of the Head often proceed from the breach of unity excited in this Membrane. But that it hath motion, it can hardly be thought, because it is tyed in very many places to the Skull ; and yet it is probable, that the same may sometimes, in some parts at least, be contracted and wringled or drawn together : And certainly there is no doubt, that it is contracted and remitted in sneeling. In like manner, when from an hurt of this a Vomiting or Convulsive motions follow in the Viscera or Members, this Membrane is the cause,
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which being somewhere contracted or divided, infolds with it self the substance contained within with the same Convulsion or Spasm.

Concerning the motion of this Membrane, a curious mind may yet further consider its texture, and especially how it is within the cavities of the bosoms, and the Interstitium or separation of the Brain and Cerebel. For in these places are found many Fibres, or as it were greater or nervous cords or strings, such as we have observed to be variously stretched out in the Ventricles of the Heart. Within the bosoms, from the various processes of the Membrane, a cavity full of turnings and windings, and manifoldly divided, as it were with many little Cells, is constituted. This seems to be thus made, to this end, to wit, that the blood returning back from divers little rivers into the cavities of the bosoms, may be retarded by several obstacles, as it were little floodgates ; lest perhaps rushing too impetuously and by heaps, it might flow within this Sea with a vertiginous and inordinate motion. But there is observed, besides these intrications and little cells of this Meninx in the heads of four-footed beasts, that moreover in the whole cavity of the bosoms, very many cords, as it were Ligaments, are every where produced from one side to the other. The office of these is partly, that they may contain the sides of the cavity within their due ends of aperture and dilation, lest they should be distended above measure by the vehement rushing in of the blood, and so may press upon the substance of the brain. Yea the contexture of these whitish Fibres, which are met with, both within the cavities of the bosoms, and in this Meninx, going about the Cerebel, and distinguishing between it and the Brain, seems to intimate, that they serve also to some motion. For it may be suspected, that those strong Fibres, and as it were Ligaments, do sometimes contract, sometimes dilate, and variously draw the Membrane to which they are knit. From these kind of motions of the dura Mater, the blood flowing within the bosoms, may be variously agitated, and as occasion serves, sometimes hastened in its Circle, and sometimes restrained or hindred ; for in many affections of the sensitive Soul, the blood being disturbed from its equal circulation, is sometimes precipitated by heaps and impetuously to the Heart, and sometimes detained from its nest longer, nigh the confines of the Brain. But that various whirlwinds of passions stir up such irregularities in the motion of the blood, the nervous parts implanted about the Præcordia, are in some measure the cause, which by contracting or dilating the same, variously moderate the course of the blood ; yet so, that in the mean time, some part of this office is due from the brain it self, or at least to its Appendix. Indeed the brain it self wants motion ; but the blood passing through its substance, for as much as it is poured wholly in this Meninx, and passes through its receptacles, is at the motion and beck of this Membrane, sometimes driven away from the brain, and commanded to succour the Heart, as in fear and great sadness, sometimes being hastened toward the brain, is for some time prohibited from flowing back, as in shame, indignation, and some other affections.

Truly, that these kind of interior processes of the bosoms, and as it were transverse strings or cords, do conduce to the more commodious reduction of the blood, we gather also from hence, that in working beasts, whose brain (because they feed and go with a prone and hanging down head) is in greater danger of an inundation of the blood, those processes are very big, for that they being successively contracted, may leisurely thrust out the blood, apt otherwise to stagnate by reason of the incli- [inclination]
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nation of the head. Neither is it from the purpose to observe here, that these same Animals are always furnished, for that reason, with a greater wonderful Net : by which means indeed it is provided, that the blood may not too much invade the brain by heaps ; as care is taken by the artifice but now described, lest the same should make too long stay in the brain, and so oppress its more weak frame.

Therefore in the last place, that I may recollect what I have said of the dura Mater, and rehearse its chief uses : First, It covers over the Skull within, and reaches to it somewhat of nourishment by the Vessels. Secondly, It is a covering to the whole head, and serves to distinguish its chief parts. Thirdly, It contains the Vessels designed for the reducing the blood from the whole interior head ; which, in the mean time, by reason of the plenty of the blood contained in them, and the opportunity of their situation, administer requisite heat for the distillation of the Spirits. Fourthly, It provides ways for the admission and going out of all the Vessels within the Skull, and fortifies them ; to which may be added, that it bestows on some of them their Coats, as shall be shewn anon. Fifthly and lastly, This Meninx being here and there contracted or divided by the animal Spirits variously moved, according to the passions of the Soul, or the necessities of Nature, stays the blood some times longer near the confines of the Brain, sometimes drives it forward from thence towards the Præcordia.
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