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OSSEOUS SYSTEM.

Tae Osseons System (sysiéme ossenx, ossa, soma) is pecubarly fitted, by its solidity and hardness, not only to give support
to the solt parts, but also 1o furnish points of attachment to the muscles, by which the different movements are executed. This
salid frame-work of the body is made up of a number of separate pieces, the aggregate of which has been termed « the skelefon.”
It i a favourite opinion with some persons, that bones determine the form of parts, as well as the direction of the body. But we
find, that in their developement they just keep pace with that of the soft parts, particularly of the central nervous masses.  If these
proceed regularly to their completion, so will the arches of the vertebra, and the bones of the head; but, if their growth be
retarded or deranged, the bones will not arch inwards, and so the spinal and cranial cavities will remain open.  Again, il we
descend through the series of animals, the skeleton becomes gradually more simple and radimentary, until it is redoced to its
fundamental part—the spine; and even this may be composed of cartilage, with scarcely a trace of calcareous matter. A few
grades lower down in the scale, we find multitudes of animals altogether destitute of a skeleton, either internal or external, so that
the muscnlar structure alone remains as the means of locomotion.  Bone is, then, the passive instrument—muscle the aclive agent ;
musele is, moreover, prior in its appearance and importance in the animal series, bone being secondary in both respects. It may be
asked, are we still to persist in drawing such a broad line of distinction as has been hitherto done, between the hard calcareous parts
of crustacea and insects, and the osseous system of higher animals, as that the latter alone should be considered to merit the name of
skeleton, whilst the former is treated as a mere shell, or outward tegument? To put the question in a different way, is it more
conformable with what we know of the economy of nature—is it more philosophie, to admit, at once and without examination,
that these so-called shells or crusts are altogether new organs given to the animals they invest, (and as such destitute of any
analogy with the structures observed in higher grades of beings, and with which we are in general more familiar,) or to scrutinize
these different parts attentively, and carefully note the points of similitude, if any, which may exist between them, with a view to
determine whether they are not really modifications, or repetitions, of what occurs in other tribes, and so trace out (what analogy goes
a great way to establish) a unity of plan throughout the animal series ? The researches of Geoffroy Saint-Hilaire and others have
thrown mueh light on this important question. The mere position of parts, whether internal or external, is a matter of little moment
a consideration of their structure, and adaptation to purpose and use, can alone determine whether any correspondence exists
between them. The internal skeleton of a vertebrate animal, and the external one of the articulata, appear to be really analogous
parts in the economy of these classes of animals, notwithstanding the vast distance which separates them in the scale of being;
and the difference, though confessedly a considerable one, which exists between the rachis of a crostaceous animal and that of a
fish, reptile, bird, or quadruped, seems to arise from the circnmstance that a spinal marrow exists in the one, but not in the other,
a special conformation of the osseons system being required in each case.

Sifuation.—The osseous structure is situated deeply, being covered by the soft parls and common integuments ; at least, this
is the case in the vertebrate animals,

The number of bones is differently stated by writers, the difference arising {rom the period of life at which the enumeration
is made : in early age the number is greatest, and subsequently diminishes, when, by the process of ossification, two or more

PLATE I

Skeleton of an adult male, anterior aspect. This figure is copied from Cheselden’s beautiful plate. 1In his deseription of the figure,
Cheselden observes that it is “in the same proportions and attitude with the Belvidere Apollo.”
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previously distinet pieces become united into one. Their Sorm and size present a considerable degree of variety. They are
usually divided into long, short, flat, and mixed.

The long or cylindrical bones belong in general to the parts intended for locomotion, and represent so many levers, to be
moved by the muscles in various directions. When examined from the superior part to the inferior, viz. from the humerus or
femur, to the phalanges of the fingers or toes, they are found to increase successively in number as they diminish in size—a dis-
position which gives to the superior division of each limb the great extent of motion it enjoys, whilst it allows to the inferior and
terminal ones a variety of rapid movements within restricted limits.

Each long bone presents a body, or middle part, and two extremities. The shaft or body is round and cylindrical in some,
prismatic in others, but somewhat bent or twisted on its axis, so that the direction of its superior extremity does not exaetly corres-
pond with that of the inferior. Whatever difference of outward form may obtain, there is little or none in that of the internal canal ;
it is circular in the tibia as well as in the femur.  This canal is not intended merely to lodge and protect the medulla ; it contributes
very much 1o increase the strength of the bone, as has been satisfactorily shown by direct experiment. I two cylinders contain
the same quantity of matter, one being solid, the other hollow, the power of resistance of the latter is greater than that of the
former, owing to its greater diameter. By this conformation, also, bones, without being increased in weight, require an adequate
degree of lightness, together with sufficient superficial extent to afford a more expanded surface for the attachment of muscles, which
are important requisites in what may be considered as the passive organs of locomotion,

The short bones are usually situated in parts in which solidity and firmness are required to be combined with freedom of
motion ; for instance, in the carpus, tarsus, and vertebral column. Their external conformation is necessarily influenced and
determined by that of the parts into whose composition they enter; and as they are intended to co-operate in certain cornmon
funections, they present a number of articulating surfaces, prominences, and depressions, suited to their mode of adaptation and
mutnal connexion.

The et or broad bones for the most part serve to form the walls of cavities, or to enclose spaces.  They present two surfaces,
one convex, and the other concave ; which conformation, by giving them an arched form, increases their power of resistance, and
affords additional security to the organs they enclose. The bones of the skull and pelvis come under this denomination.

Some are so irregular in their form as not to be referrible to either of these heads. These are situated along the median line,
as the oceipital, the sphenoid, and ethmoid bones, and the vertebrz.

In addition to these divisions into classes, adopted by all writers, those who treat expressly of descriptive anatomy are
obliged to have recourse to others. Thus, in order to facilitate the description of irregular bones, such as the ethmoid, or the
sphenoid, they are considered as being divisible into a eentral part or body, and processes ; the apatomical situation of the parts
forming the ground of division. In other instances it is supplied by the mode of developement, as of the os innominatum into
ilium, ischinm, and os pubis. Finally, in some, the division is founded on the sitnation and relations of their parts, as when the
frontal bone is resolved into a frontal, nasal, and orbital portions.

The surfaces of bones are marked by eminences and depressions adapted to various purposes. The eminences may he
ranged under four heads.  1st, those of articulation ; 2nd, insertion : 3rd, impression ; 4th, reflection. Those for articulation vary
according as they are movable or immovable, and shall be described in the next chapter. Those for insertion are variously
adapted for the aitachment of muscles, or for tendons and ligaments. They present numerous differences in their degree of
projection, according to the sex, age, and muscular developement of each individual. Their form is equally various; some con-
sisting of diffused asperities, others extending along the surface like rough lines, whilst others project more or less from the bone,
and are intended not only to give insertion to muscles, but also to serve the purpose of increasing their power of action, by removing
their line of direction farther from the axis of the bone,

The eminences of impression are certain prominent lines interposed between depressions on the surfaces of bones. Thus,
the shallow pits on the cranial bones corresponding with the convolutions of the brain, and the depressions on the external surface,
marking the insertion of muscles, are separated by prominent lines, termed eminences of impression. The expression appears’
not to have been well chosen; it was originally founded on the supposition that the action of contiguous organs, by depressing
certain parts of the surface of the bone, served to elevate others; but it is far more conformable to what oceurs in other structures,
to refer to the laws of nutrition and growth (by which different parts are mutually adapted to ene another) the inequalities here
alluded to, as well as those more prominent points to which muscles are attached. The latter are usually attributed to the action
of the muscles drawing them out, and as it were moulding them; but, as Bichit observes, such an opinion, founded on what
ocenrs in soft and inorganic substances, ill accords with the known phennme:na of vitality. We observe eminences for the inser-
tion of ligaments, which project more than those which give attachment to muscles; for instance, the spinous process of the
ischium ; there is, moreover, no proportion between the clongation of different apophyses, and the power of the museles attached
to them, viz. between the styloid process of the temporal bone and its muscles,

The term or phrase #eminence of reflection,” is not often used. It expresses a fact which we occasionally observe, viz. that
tendons slide upon elevations at the ends of bones, by which their direction is changed. As an instance, we may cite the case of
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the peronei museles, and the flexors, which run behind the malleolar projections of the tibia and fibula, by which these tendons
take a new direction, and modify the line of traction of their respective muscles.

The prominences on the surface of bones are variously named, according to their [orm, degree of elevation, and the uses
which they serve. When of considerable size, they are called apophyses, {processus, apophysis, ame from, gwe: to grow.) These,
in most instances, are appendices 1o the body or shaft of long bones, in infancy and in early life, when they are called epipfiyses ;
but as the process of ossification proceeds to its completion, they become, as it were, soldered to the rest of the bones. The term
tuberosify (tuber) denotes an eminence, rather broad and rough, but not much projecting ; fuberele (tuberculum) expresses some-
thing still smaller. A process which is thin and tapering, is called séyfoid, from its resernblance to the Roman writing instrument,
{stylus.) A sharp thin projection is called spine, (spina.) But one which runs along like a ridge, is called a crest, (crista.) An
apophysis, when rounded, is usually called a kead, (eaput,) and the constricted part supporting it represents its neck, (cervix, col-
lum.) Condyle is a compressed apophysis, which forins part of an articulation,

The depressions and cavities on the external surface of bones are divisible into the articular and non-articular, The former
shall be treated of in the section on articulations; the latter, being very numerous, may be ranged under the following heads.
1st, those for insertion ; 2d, for reception; 3d, gliding ; 4th, transmission ; 5th, nutrition. Those for “ insertion” are well adapted
for the attachment of muscle, ligament, &e., by increasing the extent of space allotted for that purpose, inasmuch as a concave
surface presents a greater extent than a plane one bounded by the same line. Some of these, as the digastric and pterygoid fossae,
by the greater depth at which they allow the muscles to be inserted, increase their power, by permilting an elongation of their fibres.

The bones of the skull and face present several instances of “eavities of reception.” Some correspond with the whole
extent of a bone, as in the case of the parietal bone. Some oceur in a particular part only, as the fossa in the nasal process of the
superior maxillary bone, and os unguis for the lachrymal sac.

The depressions for # gliding’ are situated about the heads of long bones, being grooves, in which tendons slide, as they pass
to their destinations. The formation of these has been attributed to the influence of the mechanieal pressure and friction of ten-
dons. But such a rationale is inadmissible ; for they are found in subjects paralytic from infancy, and are by no means propor-
tioned in depth to the force of the muscular exertion which bears upon them. The different configuration of bones should rather
be eonsidered as the result of the laws of ossification which preside over the growth and developement of the osseous system, and
by which its different parts are adapted to their appropriate purposes,

The cavities for # transmission’ give passage to vessels and nerves; their form is various, some being mere fissures, others
tubular, &ec.; to this head are referable most of the apertures at the base of the skull.

The foramina of “nutrition®* transmit the vessels intended for the support of the substanee of the bones and of the medulla ;
they are divisible into three orders. 'The first usually receive the name of foramina of nutrition, though in strictness it does not
belong to them more than to the others, the only difference between them being, that they transmit vessels to supply the medullary
membrane, whilst the others give passage to those which are distributed to the substance of the bone. The first set, considerably the
largest, are situated towards the middle of the long bones, and penetrate their substance in an oblique direction. The second
order of foramina are much smaller, but very numerous; they are most perceptible towards the extremities of long bones, and
generally all over the surface of the short and thick ones.  But the third are so minute as to be perceptible only by the aid of a
glass, by which we can diseern them all over the surface.

The depressions and cavities in bones differ so much in form, size, and use, that it has been deemed necessary to devise cer-
tain terms to marlk these differences. A deep pit which receives the globular head of a bone, is called a cofyloid, or cup-shaped cavity,
[xarwny & cup,) or an acefubulum, (an ancient cup or measure,) ex gv. the socket which receives the head of the thigh-bone. If
shallow and superficial, it is said to be glenoid, (yrpy a shallow pit;) the articular surface of the scapula upon which the head
of the humerns plays, is an instance, A large hollow or cavity in the interior of a bone, is termed a cawve, (antrum,) such as that
seen in the upper maxillary bone ; when of a size smaller, it is known as a hollow, (sinus,) as in the body of the sphenoid bone ;
and if still smaller, as a celf, (cellula,) as in the orbital process of the palate bone. A small depression is a fovea or fossa. The
meaning of the terms canal, (canalis,) fissare, (fissura,) noteh, (incisura,) and groove, (sulcus,) is sufficiently obvious.

Structure—The proper structare of bone is fibrous in its character; the fibres, in some parts, by being closely aggregated
together, constitute a firm and ecompact substance ; but in others they lie so far apart as to enclose spaces or cells, on which
depends the porous and spongy appearance of some bones.

The compact substance is so close in its texture, that the naked eye can discover no interstices in it; yet by the aid of a
microseope a great number of minute vascular canals become perceptible.  In the long bones, these canals are all longitudinal, and
maintain a communieation laterally with the great medullary canal, and externally with the vessels on the surface of the bone.

The spongy or cellular part presents a multitude of spaces, of various forms and size, all of which communicate with one
another, as may be proved by the following experiment ; if the end of a long bone, or the surfuce of a flat one, be perforated,
and some mercury poured in, it will be found not enly to descend through the cells, but also to flow out through the vascular
foramina on the surface. The interior of flat and short bones, then, does not differ so decidedly from that of eylindrical ones, as
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would at first sight appear. Each presents a cavity, which, at least in the one towards its centre, is a hollow tube, but in the
other is divided by a number of intersecting lamine, into minute spaces communicating freely with one another.

Some peculiarities are observable in the arrangement of the compact and cellular structure in the different classes of bones.
The hody of long hones consists chiefly of compact substance, but the inner side of the tube is rendered rough by projecting
filaments and lamell®; towards their extremities, the compact substance is gradually reduced to a thin lamella, or layer, encasing
the bone, the interior of which consists altogether of cells communicating freely with the eentral cavity.

The two surfaces of the broad and flat bones are ecompact in their texture, the interval between them being made up of
areolar or spongy substance, This is usually called diploé. In its original acceptation the term diplog (#smaoe; double) was
applied to the two plates or tables of the cranial bones, together with the intervening cellular structure ; subsequently it was
restricted to the latter part alone ; but it is now commonly extended to the loose tissue of all broad and flat bones. The internal
table of the cranial bones is more dense than the external, and, from being alse more thin and brittle, it is called vitreous, (tabula
vitrea.) The short hones are made up for the most part of spongy substance, encased by a thin lamella of compact tissue. These
dilferences arise altogether from the mode of aggregation and arrangement of the osseous particles; for, on examination, the
composition of both is found to be the same, being made up of the same elements, viz. a cellular base, in the areolw of which is
deposited a peeuliar earthy salt.

These constituents may be separated, so that each may be examined by itself. If a bone be macerated for some days .in a
dilute acid, the saline or inorganic part is removed, whilst the organic remains; the bone is thus rendered soft and flexible, but
relains its form, its weight being diminished in proportion to the quantity of saline matter taken up by the acid : when reduced to
this state, it presents no appearance of any particular arrangement of fibres, but by a continued maceration in water it may be
resolved into layers, each of which will be found to consist of a series of fibres aggregated together, If the process be still con-
tinued, the fibres become swollen and sofiened, and present an areolar texture, analogous to that of cellular tissue in other parts
of the body. This then may be considered as forming the nidus for the deposition of that inorganic substance on which the
solidity and firmness of bone depend. If a eylindrical bone be examined in this way, its central portion is found to consist of
several lamine, super-imposed one on the other: the external one is continuous throughout its whele extent, forming its general
envelope ; but those subjacent to it, as they pass from the centre, become gradually thinner, and turn inwards towards the axis
of the bone, becoming continnous with the lamellee which divide it into areol or cells, (cancelli, lattice-work.) In the flat and
irregular bones, the ecompact structure which encloses them externally sends off filaments and plates to divide their interior
into cells,

Examined beneath the microscope, bone is seen to be composed of lamellz, which are concentric in long, and parallel in flat
bones.  Between the lamella are situated numerous small longitudinal canals, and minute oval corpuscules. The longitudinal
canals, named, after their discoverer, © the canals of Havers,” contain medullary substance and vessels, and communicate with
each other. They also communicate with the medullary canal in the shaft, and with the cells of the cancellous structure in the
extremities of long bones and in the interior of flat bones.  The canals of Havers are surrounded by minute concentric laminse,
and the latter appear to be crossed by delicate lines which radiate from the area of the eanal, to the circumference of the concen-
tric laminz of each canal. These lines were first observed by Deutsch, who imagines them to be tubes of a prismoid form, and
filled with the calearcous substance of bone. In the extremities of long bones, in short, and in flat bones, the cells are the repre-
sentatives of the Haversian canals, and are analogous in structure, being each surrounded by concentric lamellz. In like manner,
the medullary canal of long bones may be regarded as analogous to one of these Haversian canals, and as representing one of
these tubes exceedingly dilated. The oval corpuscles discovered by Purkinje are minute cells, measuring in their long diameter
about gth of a line. From the surface of these cells are given off a number of radiating and branching tubuli, which anastomose
with the corresponding tubuli of neighbouring cells. The tubuli were first accurately described by Miiller : their larger trunks are
about y555th of a line in diameter ; they are, nevertheless, very distinctly seen by means of the microscope. The cells of Purkinje
and these tubuli are filled with caleareous substance ; hence they have been most appropriately named caleigerous cells and tubuli.

By long-continued boiling, as is well known, a large part of the animal matter of bone is extracted, and a solution obtained,
which concretes on cooling into a gelatinous mass.  Again, if a bone be exposed to heat so as to expel all the animal matter, it is

PLATE II.

Skeleton of an adult male, posterior aspect; after Cheselden. In describing this figure, Cheselden remarks that it was delineated from
“the skeleton of a man five feet and a half high; the left hand resting on the hip of another skeleton, which was near eight feet
high.” The latter represents a posterior view * of some of the bonos of the lower limb of a man near eight feet high." The
skull lying upen the ground he states 1o have belonged to the same man.

In introducing the bones of the lower extremity in the position represented in the plate, Cheselden seems to have ovinced a desire of
directing the attention of the student to the obliquity of the femur in relation to the tibia ; in order to explain in this way the reason
for the greater length of the inner than of the outer condyle.

1
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rendered brittle and light, but still retains its form; but if the heat be raised until the bone becomes red, it undergoes a semi-
fusion, as occurs in other earthy substances under the same circumstances. The analysis of bone affords the following results:

Meeording fo Fourcroy and Fauguelin. Hecording te Berzelius.

Animal matter = - - - - 51 Cartilage - - - = = F2-17

Phosphate of lime - - - - - §77F Blood-vessels - - - - = -3

Carbonate of lime - - - - - 10 Fioate of lime - - - - -]

Phosphate of magmesin - - - = 13 Phosphate of lime - - - - 51-04
m— Carbonate of lime - - - - 11-30
100 Phosphate of magnesia - - - 1-16
— Soda, muriate of soda, and water - 1-20

101

The general rules of these analyses serve to show that the fibrille into which bone may be divided by maceration, consist of a
cellular tissue, containing in its areol® a guantity of earthy salts,

Respecting its ultimate fibre, several fanciful notions have been entertained by different persons. Thus it was considered
by some to consist of absorbent vessels, filled with phosphate of lime. Others thought it to be made up of lamelle and fibres,
between which was interposed an osseous juice, &c.  Such gratnitons assumptions serve no other end than to lead inguiry out of
the true path, and to retard, instead of promoting, the progress of useful knowledge.

Process of Ossification.—0f all the systems of organs, the osseous is that which arrives latest at its full period of develope-
ment, the progress of ossification not being fully completed in the different parts of the skeleton until about the sixteenth or
eighteenth year; sometimes even still later. From its first commencement toits final completion, the ossific process runs throngh
three distinet states or conditions, viz, the mucous, cartilaginous, and, finally, that of solid bone. But though these succeed one
another regularly, it would be a mistake to suppose that the mucous becomes hardened into cartilage, or the latter solidified into
bone, by any process similar to transformation; the facts observed by no means warrant such an inference. The change
coincides with an alteration in the mode of nutrition in the part, in consequence of which bone is deposited in place of cartilage.®

The embryo, at the earliest periods in which it has been examined, presents no distinction of parts, all being equally seft and
homogeneous. So, at least, it has appeared to the greater number of those who have investigated the subject. Sir E. Home,
howewer, states that certain parts are distingnishable, even so early as the eighth day after conception. Towards the fourth week,
the consistence of the paris corresponding to the future skeleton is sufficiently increased to admit of their being distinguishable
from all others, and their outline defined. The vessels, at this period, convey and deposit gelatine, the basis of the cartilaginous
state, which appears to be completed about the eighth weelk, for it is about this period that the deposition of bone begins in some
places. The cartilages being temporary substitutes for bone, differ from it in many respects. They present no appearance of

* With regard to the manner in which the cartilaginous moald of a bone undengoes that modification of strueture by which hone is formed, we have not
yet, notwithstanding the labour of the microscopists, a perfectly clear or satisfactory explanation. The following account of cartilage and its changes will
briefly display all that is as yet known upon the subject. The cartilage of bone, {temporary or ossific cartilage,) though much resembling, is not perfeetly the
same as the cartilages, or fibro-cartilages, which are to remain in general flexible during life. The cartilage of bone, previous to the commencement of ossification,
yields only, after long boiling in water, a substance callod chondrin, which differs from geleffn in not being precipitated by tannie acid, and in giving precipi-
tates with salts which de not disturb a solution of gelatine, such as acelic acid, alum, acetate of lead, and protosulphate of iron; whilst the perfeetly formed
elastic and fibro-cartilages yield only gelatine when subjected to the same process, or gelatine with but a minote portion of chendrin.  The original chemical
eanstitution of all the eartilages is thought to be the same. Their primitive physical formation is cellular, like that of other tissues of the hody : between thesa
eells there ia interposed a Ayaline, or transparent fnfercelfular subslance, and the eells themselves are filled with a softish, granolar matter.  As the ecartilagn
increases in growth, new cells are developed in the hyaline substance, by which the older cnes are pushed farther and farther from each other.  The original
eolls produce two er more young or secondary cells from their granular nuclei ; between these secondary cells is also formed a secondary hyaline substance,
and thus the original cells form each one a little group of cells enclosed within it, and each group is known under the name of cartilage corpuscle.

The fixed character of the cartilage depends upon the ulterior developement in it. 17 fibro-cartilage be formed, the intercellular or hyaline substanes is
developed in the form of fibre, and the cells disappear altogether.  If elastic canilage, the fibres are developed aroand the cells, forming a kind of net-work.
If ossific cartilage, a new set of corpuseles ane developed in the secondary liyaline substance, called bone corpuscles, which are the nuclei of the bone cells,
of which the microscope has shown all bony structure in reality to consist.  As this process ie going on, the eluster of cartilage eells called cantilape corpuscles
tecome compressed together: the secondary hyaline substance beeomes dissolved and transudes throngh the walls of the primary or parent cell. It coagulates,
and, in this state of eyfoblasfeme, constitutes the proper ossific eartilage.  In it arise the bone corpuseles eyfolifasts, from which are formed the bone cells. These
follow the same mode of developement as the embryonie cartilage cells ; that is, new cells are forming in the eytoblastema, while those recently produced are
growing ; the cartilage corpuseles, ever more closely compressed together, disappear; radiated points, nutrient vessels, &c., make their appearanee; the
nuclei of the bone cells acquire all the while calearecus salts, and become opaque; the bone eells themselves appropriate salis of the same kind, and the
formatien of bone is achieved. [t is, according to this, from a peculiar substance, not ordinary cartilage, that bone is produeed; and we well krow that the
effused fluid of which the callus in fractures is formed, is in many respects different from the original cartilaginous mould of the bore, nnd thae in faet true
beone i developed, in many parts of the bedy, without the existence of any previous cartilaginous basiz.  Vide Micseher. Diss. de Os, Genes. Strue. et Yit.
Berol. 1836; Gerber’s General and Minute Anatomy, Lond. 1842 ; and Carpenter's Human Physiology, 1842.—1. P.
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fibres or vessels, have no internal cavity or medullary tissue ; they are solid and homogeneous in their whole extent, but possess
the outward form of bone, and are invested by a fibrous envelope analogous to that of bone, (perichondrium.) There is another
[TllE!i!llii.!!.I‘itf,.lI which deserves notice : all those parts of the ¢:1T!“EI-'="E which are j_nmu.r]ed to be ['EPIMGd b}r flat hﬂlll'.'&, viz. of the Sk‘ll].l,
face, and pelvis, represent a continuous layer, without any perceptible boundary or distinetion, and the fibrous envelope passes
uninterruptedly over the entire surface ; but the femur, tibia, clavicle, and humerns are quite distinet and accurately defined : the
latter, it will be recollected, are ultimately to be connected by ligaments, and contribute to form the movable articulations; the
former still continne to be united by cartilage.  About the eighth weelk, the cartilage, which for a certain time, more or less in
different instances, occupies the place and performs the functions of bone, becomes hollowed into irregular cavities, and shortly
afterwards into canals lined by vasenlar membranes, and filled by a mueilaginouns or viseid fluid ; at this period a red dot appears
at some particular point, and ossification immediately commences. The spot first ossified (punctum ossificationis) is always
situated within the substance of the cartilage, never at its surface. Bichdt was of opinion that the vessels were not developed at
this period ; that they existed before, but cireulated only white fluids, and then, for the first time, began to admit red globules;
but, be that as it may, the change is marked by the admission of blood into the interior of the cartilage, and the deposition of
calcareous matter, both appearing to be coincident. The cartilage appears red and injected, where it is in close contact with the
ossified points; more externally it is somewhat opaque, and marked by grooves or canals; in the next remove it retains its
original character, presenting, however, in a few points, some vaseular canals directed towards the centre of ossification. As the
process proceeds, the osscous point increases, as well by additions externally, as by interstitial depositions ; whilst the cartilage, as
it becomes excavated by canals and cavities lined by vascular lamellz, diminishes gradually as the bone increases, and finally
disappears, being as it were supplanted.

This is to be considered as the general outline of the process of ossification. The time of its commencement and completion
varies considerably in different parts of the skeleton. The bones first formed are those which enclose the central organs of circula-
tion, and of the nervous system, the vertebrz and ribs being developed very early. The long bones, viz. clavicle, femur, and
tibia,* present along the centre of their shaft a broad ring of bone at the earliest moment at which their outline can be traced,
constituting an exception to the general principle, that bone is deposited in the first instance in a bed of cartilage. The jaw-bones
aud clavicle are also ossified at a very early period ; the sternum, pelvis, and extremities being later, which corresponds with the
order of their appearance and the date of their growth in the animal series. From the class of fishes, upwards, maxille are
developed so rapidly as to be completed very early ; so are the clavicles when they exist; whilst the sternum, pelvis, and limbs
grow lardily, and in many instances remain in a comparatively rudimentary state through life.

In reasoning on the phenomena of ossification, too much has been attributed to the periostenm: its importance and utility
cannot be questioned, when we eonsider how frequently partial exfoliations, or even total necrosis of bones, follow as a conse-
quence of injuries of their fibrous investment. Some persons have, however, gone farther than this, and have even contended
that it is the periosteum which produces bone, as if the fibrons membrane acted as its secreting ergan ; but it may be said that it
is its vessels which secrete, and not the membrane. The vessels, however, belong to the bone, not to the periosteum ; and more-
over, in many parts, the first ossific depesits take place in the centre of cartilage, and therefore at a distance from that membrane.

THE SKELETON.

Tae osseous structure is peculiarly fitted, by its solidity and hardness, not only to give support to the soft parts, but also to
furnish points of attachment to the muscles, by which the different movements are excited. This solid frame-work of the body
is made up of a number of separate pieces, the aggregate of which has been termed “ the skelefon™ (sceletum, sxons, fo dry.)
The vertebral column may be considered as the central or fundamental part of the whole, both because it exists in all animals
which possess an internal osseous skeleton, and also because the different parts of the osseous system are either immediately or
mediately connected with it as a common centre. Thus, on its superior extremity or apex it supports the skull ; laterally it gives
attachment to the ribs, which arch forwards, to form, with the sternum, a bony case for the lodgment of the organs of respiration
and circulation, at the same time that they furnish externally points of support for the superior extremities: inferiorly the column
is immovably connected with the pelyic bones, which are articulated with those of the lower extremity.

When proceeding with the description of the human body, it is usual to consider it as divisible into head, trunk, and extre-
mities, which is sufficient for the purposes of a regional division; but the skeleton must be viewed in a different way, particularly

PLATE III.

Skeleton of an adult female, after Cheselden. This author, in his description of the plate, observes that it presents * the same propor-
tions as the Venus de Medicis.”

* Howship, Med. Chir. Transacticns.
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if reference is made to its conformation in the various orders of animals—to its developement—and to the subordination of its
component parts. The spine being its essential constituent, all the others (viz. the ribs and sternum, clavicle, scapula, and upper
extremities, the pelvie bones and lower extremities) rank as accessories. The sacrum and coceyx are obviously parts of the spine,
so likewise are the eranial bones; for, though in outward appearance they differ so much in wan and the higher animals from
the bones of the spine which are placed beneath them, and with which they are articulated, they still are but modifications of
similar organic elements—repetitions, in fact, of like parts differently developed to suit the peculiar relations into which they enter,
and the purposes which they are designed to serve.

The number of pieces which compose the osseous system varies in the different ages of life; for some, which in the first
instance are divided into two or more portions, become soldered together as the process of ossification goes on.  But authors are
far from being unanimous as to the number of bones which they recognise even in the adult. Do the sesamoid bones form part
of the skeleton, or are they mere accessory structures developed in tendons? Are the teeth, os hyoides, and ossicula auditis, to
be enumerated as components or accessories ?  Monro and Semmering reckon 260 bones; and Meckel, who takes the number
at 253, includes the teeth, patelle, ossa sesamoidea, os hyoides as five pieces, sternum as three, coccyx as four, and the small
bones of the ear. If, however, we omit those just named, as being either accessories or connected with special organs, the whole
number of pieces found in the ordinary skeleton will be 187, as follow :—

The spinal eolumn, properly so called, consists of 24 vertebre, the sacrum and the coccyx, (26.)

The skull is made up of eight cranial bones, viz. the oceipital, two parietal, two temporal, the frontal, the ethmoid and sphenoid :

PLATE 1V.

The bones of the veriebral enlumn artienlated,

Fia. 1. The vertebral colomn seen from the front,

No. 1. The atlas; the number is placed on the anterior arch of this bome. @, 2. Tts superior articular processes. 3, 3. Tis inferior arti-
cular processes. 4, 4. Its transverse processes. 5. The axis. 6. The base of the odontoid process. 7, 7. The transverse pro-
ceases, remarkable for their small size as compared with those of the atlas. 8. The body of the third cervical vertebra. 9, The body
of the fourth, 10, The body of the fifth cervical vertebra. 11. The sixth cervieal vertebra. 12, The seventh cervical vertsbra.,
13. The anterior tubereles of the transverse processes of the cervical vertebro, 14, Their posterior tubereles. 15, The body of
the first dorsal vertebra. 16. The body of the sixth, 17, 18. The bodics of the eleventh and twelfih dorsal vertebree. 19, 19,
‘The transverse procosses of the dorsal venebre. 20, 20. Articular surfaces upon the extremity of the tanverse processes.  Thesa
surfaces are formed on all the transverse processes with the exeeption of the two last. 21, 21. The transverse processes of the
two last dorsal wertebrm, which are remarkable for their small size. 22, The body of the first lumbar vertebra. 23, The Jast
lumbar vertebra. 24, 24. The transverse processes of the lumbar vertebrae, which ame long and sharp. 25, The intervertebral
substances of the lombar vertebre ; the same substance is scen botween the other vertebre composing the column. 26, 26. The
gacrom. 27, 27, The transverse lines on the sacrum, marking its original conformation of separate pieces. 28, 28, The amterior
gacral foramina of one side; the same foramina are séen on the opposite side. 29, The promontory of the sacrum, 30. The first
piece of the coccyx, anchylosed to the exiremity of the sacrom, and forming a fifth pair of sacral foramina, 31. 32, The lower
portion of the coceyx, consisting of three pieces and a radiment of a foorth.

Fio. 2. A side view of the vertebral eolumn, showing its curves.

No. 1. The atlas. 2. The posterior arch of the atlaz. 3. The groove upon which the vertebral artery rests. 4. The axis. 5 The
spinous process of the axis, remarkable for its great size. 6. The seventh and last cervical vertebra. 7. The long spinous procsss of
the seventh cervical vertebra. B, 8. The laminx of the cervical vertebre. 9, 9. Their transverse processes. 10, The foramen
for the vertebral artery in the transverse process of the axis. 11, The body of the first dorsal vertebra. 12, The body of the sixth
dorsal vertebra. 13. The bedy of the twelfth, 14, 14, The transverse processes of the dorsal vertebre, upon which the articular
depression for the tabercles of the ribs is seen. 15, 15. The spincus processes of the dorsal vertebre. 16. The interver-
tebral foramina in the dorsal region of the spine. 17, 17, The intervertebral substances in the dorsal region. 18, Depression
upen the side of the body of the first dorsal veriebra, for the first ribe 19, 19, Depressions upan the sides of the bodies of the
vertebree for other ribe. 20, The first lombar vertebra. 21 ‘The fifth or last lumbar vertebra. 22, 28, The intervencbral sub-
stanees eonpecting the bodies of the lambar vertebre. 23, 23, Intervertebral foramina in the lumbar region. 24, 24. The trans-
verse processes of the lumbar vertebrae. 25, 25. Anieular processes of the lumbar vertebre. 96, 26, Spinous processes of the lum-
bar vertebree. 27, The redimentary spinous processes of the sacrum. 928, The surface of the saerum, which articolates with the
ilium. 29. The rough porticn of the sacro-ilize articulation which gives attachment to the posterior saero-iline ligaments.  30. The
four pieces of the coceyx.

Fig, 3. Posterior view of the vertebral column.

No. 1. The atlas. 2. The odontoid process of the axis seen articulating with the anterior arch of the atlas. 3, 3. T'ransverse processes
of the atlas. 4. The axis. 5. The seventh cervical vertebra. 6, 6. The bifid spinons processes of the cervical vertebre. 7. The
first dorsal verebra. 8. The last dorsal vertebra. 8, 9. The articulating processes of the dorsal vertebree. 10, 10. The short
transverse processes of the eleventh and twelfih dorsal vertebrae, 11, The first lambar vertebra. 12, The fifth lambar vertehra.
13, 13, The articular processes of the lumbar vertebrm, 14, 14. The sacrum. 15, 15. Iis rodimentary spinous processes. 16, 16,
‘The posterior sacral foramina. 17, The commencement of the sacrml canal, 18, The termination of the szcral canal, 19, 19,
The articular borders of the sacrum. 20, The coceyx.
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and of fourteen facial, viz. two nasal, two lachrymal, two superior maxillary, two malar, two palatal, two turbinated, one vomer,
and the inferior maxillary bone, (22.)

The ribs are 24 in number, (twelve on each side,) with the sternum, (25.)

The twa superlur extremities consist each of a clavicle and scapulaj humerus, radius, and ulna, eight ¢E-1'pll| bones, five meta-
carpal, and fourteen in the digital rows, (64.)

The two inferior extremities comprise, each, one pelvie bone, (innominatum,) one femur, tibia, and fibula, seven tarsal bones,
five metatarsal, and fourteen digital, (60.)

In the skeleton we recognise two great cavities, (which are again variously subdivided ;) one anterior and inferior, compris-
ing the thorax and abdomen; the other posterior and superior, formed by the union of the vertebral canal with the eranial cavity

Fertebral column.—The vertebral column (columna vertebralis, rachis, spina) is simuated along the median line, at the pos-
terior part of the trunk, the length of which it determines. Anteriorly it presents the form of an irregular pyramid—posteriorly,
a series of elongated processes, (spin,) disposed regularly one beneath the other, from which circumstance the term “spine™ is
derived. Viewed as a whole, it resembles at first sight the shape of a long bone, but it is very differently constructed.  As it
receives the weight of the head and trunk, and transmits it to the base on which its rests, it requires to be firm and resisting, its
power of resistance increasing gradually from above downwards. Being the centre of all the movements of the body, it must
be as pliant and flexible as a bow, but yet firm, in order to give adequate protection to the spinal cord which it encloses.  All
these conditions are attained by its being made up of several small pieces united by an elastic substance, the motion permitted
between each pair being slight, while the aggregate of all is considerable.

The veriebre, or separate pieces of which the column is made up, are so named from their mobility, (vertere, to turn.) They
are divided into frwe and fulse ; the former term being applied to those which remain separate in the adult, and retain their mo-
bility—the latter to snch as become united into one mass, (viz., the sacrum,) or degenerate, as it were, and lose all the ordinary
characters of vertebrae, (viz., the coceyx.) The size of the vertebre increases from above downwards as far as the first pieces
of the sacrum, from which it diminishes towards the end of the coceyx, where it terminates by a point; so that the column may
be said to consist of two pyramids applied to one another at their bases. The superior, or moveable one, however, does not
taper regularly from above downwards in its entire length; it becomes somewhat narrowed and constricted as it were at the
third dorsal vertebra, after which it gradually enlarges towards its base,

PLATE V.

The vertebra of the theee regions of the spine, with separate vertebra from the cervical region; after Cheselden.

Fig. 1. A front view of the seven cervieal vertebre articolated.

No. 1. The atlas. 2. The axis. 3. The seventh and last cervical vertebra.

Fio. 2. An atlas seen upon its upper surface.

No. 1. The anterior arch of the atlas. 2. Its anterior tuberele. 3 The pesterior arch. 4. The posterior tubercle, or rudimentary
spinous process. 5, 5. The intervertebral notch, which supports the vertebral artery at each side. 6, 6. The transverse processes.
7y 7. The foramen for the transmission of the vertebral artery, 8, 8. The superior anicular surfuces of the atlas. 9, 9, The
tubereles Lo which the extremities of the transverse ligament are attached.

Fie. 3. The atlas scen from below.

The references ta the preceding figure are equally applicable to this: the additional points exhibited in the present view are, 10, The
articular surface for the odontoid process of the axis, on the posterior part of the anterior arch. 11, 11. The inferior articular sur-
facos, which are flat and nearly horizontal.

Fie. 4. A lateral view of the axis.

No. 1. The body of the axis. 2. The odontoid process of the axia. 3. The smooth articalar sorfice correspond ing: with the posteriar
aspect of the anterior arch of the atlag, 4, 4. The lamine. 5. The spinons process. 6. The transverse process. 7. The foramen
for the vertehral artery. 8. One of the superior articular processes. 9. One of the inferior articalar procesaEs.

Fig. 5. One of the middle cervical vertebra, seen upon its upper surface.

No. 1. The body. 2, 2. The transverse processes. 3, 3. The anterior tubercles of the transverse processes. 4, 4. The posterior
tubercles. 5, 5. Foramina for the vertebral arteries. 6, 6. The pedicles, rendered concave by the intervertebral notches. 7, 7.
Superior articular processes. 8. The cuter surface of ome of the inferior articular processes. 9, 9. Lamine of the vertobra, 10,
The spinous process. 11. The bifid termination of the spinous process, 12, The ring of the vertebra for the location of the spinal
cord with its membranes.

Fro. 6. A cervical vertebra seen upon its under surface.

No. 1. The anterior surface of the body. 2. Its under surface, 3, 3. Transverse processes. 4, 4. The inferior articular processes,
5. The spincus process. 6. Iis bifid extremity. 7, 7. The pedicles of the lamina.

Fio. 7. The seventh corvical vertebra, or vertebra prominens, seen upon its upper surface.

Ne. 1. The upper and concave surface of the body of the vertebra. 2. Its posterior surface, upon which foramina are seen for the veins
of the vertcbra. 3, 3. Traneverse processes. 4, 4. The pedieles of the lamine. 5, 5. The lamin®. 6, 6. The superior anicalar

7. The long spinous proeess.
Fic. 8. A lateral view of the twelve dorsal vertebra.
Fig. 9. The five lumbar vertebre. The vertebre in the three figures, 1, 8, and 9, constitute together the same vertebral column.
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Fertebre, division af.—The true vertebree are divided into three sets, named from the regions which they occupy, cervical,
dorsal, lumbar. The sacrom and coceyx, which form the remaining part of the column, shall be described with the bones of the
pelvis, as they enter into the composition of that cavity, and maintain important relations with the organs which it contains.

The true vertebre present, 1, certain general characters by which they may at once be distinguished from bones of any other
class; 2, those of each region, (cervical, dorsal, lumbar,) exhibit peculiar characters by which they are severally distinguished.

General characters of ¢ verfebra—It is usual to say that a vertebra consists of body and processes—the body being the
primary or fundamental part. The objects presented by each of these bones are, a body, a ring, articulating processes, transverse
and spinous processes, and notches : of these, the ring, or foramen, merely to suit the purposes of methodical description, may be
considered the central part. As the whole series of vertebree is intended to form a pillar of support, each, with the exception of
the first, presents in [ront a convex mass, {the body,) which is a section of a eylinder, and which, by being piled one over the
other, form the pillar. As each bone must be securely joined with the one above it, and that below it, there exist certain promi-
nences for articulation with them. The column being flexible, and partaking in the several movements of the body, it is required
that there be levers for the attachment of the muscles or moving powers. Finally, it is necessary that a free communication
should be allowed for the nerves with the nervous centre contained in the canal.

The ring (foramen vertebrale, rachidium) is formed in front by the body, and posteriorly by what is named the arch of the
vertebra, from which latter the several processes project. As the vertebre are piled one over the other, the rings are arranged
so as to form, with the aid of the mlerposed ligamentous structures, a flexible canal for the lodgment and protection of the spinal
cord,

The body forms the anterior and most considerable part of the bone. Rounded before, and marked in the middle by a
transverse groove, which gives it a constricted appearance, it is slightly hollowed posteriorly, where it contributes to the formation
of the vertebral canal, and in most instances is flat on the superior and inferior surfaces, by which, through the medium of a layer
of fibro-cartilage, it is connected with the contiguous bones.  Its outer surface all round presents numerouns foramina for the pas-
sage of nutritious vessels. From the body, at its lateral margins, two processes pass backwards called « pedicles.” The pedicles
join with the lamelle, or plates; and these, by inclining inward, meet at the median line posteriorly, so as to complete the “arch®
of the vertebra, From the point of junction of the pm:lu:les with the lamelle at each side, the a.rtmulatmg and transverse processes
project, and from the union of the two lamelle the spinous processes take their origin.

JArtienlating processes.—For maintaining the connexion between the contiguous vertebra, there are four processes,—two
superior, and two inferior,—which project, one on each side, from the junction of the lamella with the pedicle. Two of these
processes project upwards, and two downwards; the smooth surfaces of the upper pair look backwards, those of the lower,
forwards ; they are coated with cartilage, and articulate with corresponding processes of the next vertebrae. Their margins are
rough for the attachment of ligaments.

The fransperse and spinous processes form a series of levers for the attachment of museles. The transverse processes, two
in number, (one on each side,) and named from their direction, project laterally from the arch near the articuliting processes,
between which their bases are interposed. The spénous process is a single projection, situated posteriorly in the median line ; this
process, or rather the appearance presented by the aggregation of those of the several vertebree, has given to the entire column one
of its designations, (spine.) The parts of the arch which intervene between the bases of the' spinous and the transverse processes
are named lemine or plates. Lastly, the processes which extend from the lamella: to the body of the bone, are called  pedicles,”
as above stated. In each pedicle are seen two excavations, or nofches, (incisure,) one on the upper, the other on the lower
border, the latter being deeper than the former. When the vertebri are placed in their natural position, the notches in the con-
tignous margins of each pair of them form rounded apertures, which communicate with the vertebral canal, and give transmission
to the spinal nerves and to the entering and emerging vessels. From their position and mode of formation they are called the
inter-verlebral foraming, (lrous de conjugaison.)

These remarks apply generally to all the vertebra ; but as each class presents peculiar characters which distinguish those
included within it from others, and as there are peculiarities which mark certain individuals of each class, it becomes necessary to
examine them more in detail.

The eervical vertebra are seven in number; they are smaller than those in the other regions, which results from the size of
the body and processes being less than that of the corresponding parts in the dorsal and lumbar class. The vertebral foramen is
of a trinngular form, and larger proportionally than in the other classes. The body, elongated transversely, is thicker anteriorly
than posteriorly; for the under and fore part of each dips down a little. The upper surface is broader than the under one, and is
rendered coneave from side to side, by two little plates, which project upwards from its margins. The lower surface is slightly
convex, and rounded off at the sides. The superior articular processes are flat and oblique in their direction, so as to look back-
wards and upwards, whilst the inferior incline downwards and forwards. The transverse processes, short, and bifid at their
exiremities, present a groove superiorly for the transmission of lha nerves, and at their base a foramen, through which in most of
them the vertebral artery passes. It will be observed, that these Processes have two roots or points of connexion with the ver-
tebra. The posterior one springs from the junction of the pedicle with the arch, and therein corresponds with the transverse
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processes in the back and loins. The anterior one is attached to the side of the body of the vertebra, and ranges with the ribs,
of which itisa rodiment.  The formation of the foramen can, {from these famg, he ]mﬂjlr indicated. The osseous PDle.S, which
here represent the ribs, not being required for any special purpose, remain in their rudimentary eondition,and merely incline back-
wards, so as to' become anchylosed with the true transverse processes which lie behind them. They thus enclose a space, viz.,
the foramen, which, however, cannot be said to be intended to lodge the vertebral vessels, as it exists in the seventh cervical ver-
tebra, through which they do pot pass, and in the sixth and fifth in those cases in which the artery enters at the fourth. The
spinous process is short, projects horizontally backwards, and is bifid at its extremity. The plates are narrower and longer than
in the other regions. The notches are decper and larger in the upper than in the lower border of the pedicles, in all except the
second. ‘They lie behind the articular processes in the first, but before them in the rest.

The dorsal vertebra, twelve in number, are intermediate in size, as well as in situation, between the cervical and the lumbar.
The foramen is smaller than in the cervieal or lumbar region, and is nearly cirenlar in its form. The lateral notches, and conse-
quently the inter-vertebral foramina which they form, are larger than those in the neck; and those at the lower margin of the
pedicles are much larger and deeper than those on the upper.  The depth of the body, taken from before backwards, is greater
than its breadth from side to side; it is convex and prominent on the anterior surface, flat and plain at the upper and lower; at
cach side of the body may be observed a slight notch, in the superior as well as in the inferior border,—these, when the vertebra
is placed in apposition with the adjacent ones, form oval depressions for the reception of the heads of the corresponding ribs. The
articulating processes are nearly vertical in their direction; the superior looking back wards, the inferior forwards. The transverse
processes are long and inclined backwards, and on the anterior surface of each of their tubercular terminations is situated a slight
exeavation, which, in the fresh state, is tipped with cartilage, and articulates with the tubercle of the rib. The spinous processes,
elongated and triangular, are directed downwards, and terminate in a tubercle. The plates are broad and thick, but shorter than

those in the neck.
The lumbar vertebre, five in number, are larger than either of the other sets. The foramen of each vertebra in this region

PLATE VI.

Seetion of the vertebral eolumn, showing the texture of the divided surfuces, and the direction of the vertebral canal ; with views of the
dorsal and lumbar vertebrae : after Cheselden.

Fuo. 1. The sixteen superior vertebra,

Moo 1. The atlas. 2, The axis. 3. The seventh cervical vertebra, or vertebra prominens. 4. The first dorsal vertebra. 5. The ninth
dorsal vertebra. 6. The mest projecting of the spinous processes of the eervical vertebre, hu-!mging to the vertebra prominens.
7y 7. The cblique direction and imbricated position of the spinous processes of the dorsal vertebre is here shown. 8, 8. The inter-
vertehral foramina, formed by the approximation of the intervertebral notehes. 9, 9. The vertebral canal,

Fig. 2. 'The eight inferior vertebre of the spinal column, with the sacrum.

No. 1. The tenth dorsal vertebra. 2. The last dorsal vertebra. 3. The first lombar vertebra. 4, The last lumbar vertebra, 5, 5, The
short and nearly horizontal spincus processes of the last dorsal veriebrm. 6, 6. The broad spinous processes of the lombar vertehre,
7y 7. The intervertebral foramina. 8, 8. The vertebral eanal. 9, 9. The sacrum. 10. A part of its anterior surface, upon which
twa of the anterior sacral foramina, 11, 11, are seen. 12, 12, Fissures in the body of the sacrum, marking its original construetion
of four pieces. 13. Seetion of the rudimentary spinous processes of the sacrum. 14, 14. "I'se sacral canal, in which soveral
of the posterior sacral foramina, 15, 15, are seen.  16. The termination of the sseral canal. 17, The coeeyx, consisting of four

pu.am.

Fio. 3. A dorsal vertebra seen upon its under surface.

No. 1. The anterior surface of its body. 2. The under surface. 3, 3. Transverse processes. 4, 4. The inferior articular process
5. One of the superior articular processes. 6, 6. Lamine of the vertebra. 7. The vertebral ring. &, i m.
9, Tis tubercle. : s :

Fig. 4. A dorsal vertebra seen from above.

No. 1. The superior surfoce of the body., 2. Its lateral surface. 3. Part of its posterior surface. 4, 4. The h'au:'ama processes.
5§, b, Supericr articular processes. 6, 6. Posterior surfoce of the lamine. 7. The spinous process, directed d termi-
nated inferiorly by the tubercle. B o e

Fug. 5. The last dorsal vertebra, approaching in appearance to the characters of the lombar vertehras,

Neo. 1. Iis bady. 2. The depression on the side of the body for the articulation of the last rib. 2, 3. The super i FOCEES0S

S : e i . perior articular
4. One of the inferior articular processes. 5. The pedicle. 6. The superior intervertebral n;ﬂ, 7. The infeaios in’o:'mﬂuhn].
notch. & 8. The transverse process of the vertebra, 9. Its spinous process,

Fig. 6. One of the lumbar vertchre tumed upwards so as to show its under sarface,

No. L. Its body. 2. One of its pedieles. 3, 3. The transverse processes. 4. One of the su rior articular proces aiprs
articular processes. 6. The spinous process. 7. The verichral ring. 8. "The under m:]:m of the body. it

Fis. 7. One of the lumbar vertelre seen from above and hehind.

No. 1. The upper surface of the body of the vertebra. 2. Tts posterior surface, on which openings for the transmission of several large
veing areseen. 3. The pedicle of one of the lamine, immediately above which the superior intervertebral notch js A
verse processes. 5, 5. The superior articular processes. 6. One of the inforior articalar processes. 7, 7. Lamiom ,,,f“‘; 1-' rtahlm
8. The spinous process. ' o
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is large and triangular. The notches for the formation of the intervertebral foramina are very decp, especially the inferior pair.
The body, broader from side to side than from before backwards, is flat on its superior and inferior surfaces. It is not so convex
anteriorly as that of the dorsal vertebrie. The articulating processes are thick, strong, and disposed vertically ; the superior pair,
concave, look inwards and backwards; the inferior, convex, outwarnds and forwards the former are farther apart than the latter,
hence they receive and in a manner embrace the lower artieulating processes of the vertebra above them. The transverse pro-
cesses, long, thin, and horizontal, de not project backwards like those of the dorsal vertebrae,  The spinous process is broad, flat,
and nearly of a square form, so that it terminates not by a pointed extremity, like those in the dorsal region, but presents rather a
compressed and rough border. The plates, though shorter, are deeper and thicker than those of the dorsal vertebre.

The general characters of the vertebrm, and the differences which characterize those of different regions, being considered, it
remains to point out certain peculiarities presented by some individual bones in each set. It may be here stated generally, that
the vertebre situated at the extremities of each region assimilate in some degree to the characters of those in whose vicinity they
are placed. Thus, for instance, the lower pieces of the cervieal region begin to resemble the dorsal vertebrae, and the latter
become, by a similar transition, assimilated to the lumbar,—the r:h:tm-:ters peculiar to each region being best durplaj.retl by the bones
situated towards its middle point.

Peculiarities af cerfain verfebre—The first, second and seventh cervieal vertebrz present some characters which distinguish
them from the others,

The first, or atfas, (so called from supporting the head,) is an irregular ring of bone, which presents nothing analogous either
to the bodies or spines of the other vertebre. The ring, in the fresh state, is divided into two parts, by a transverse lizament,—
the anterior one being oceupied by the odontoid process of the axis, the posterior by the spinal cord,—it presents in front a small
arch of bone, the anterior surface of which is marked by a tubercle ; the posterior by a smooth depression, adapted to the odontoid
process of the axis. The posterior segment of the ring is considerably larger than the anterior; at its middle point it presents a
tubercle, which is the analogue of the spinous processes; it is thick and round in the greater part of its extent; but at its junction
with the rest of the vertebra there exists on the upper border at each side a smooth groove, which lies behind the superior articular
process, and marks the tortuous course pursued by the vertebral artery previously to entering the cranium. This groove is ana-
logous to the notches in the other vertebrm, for it transmits the first spinal nerve as well as the vertebral artery ; it is sometimes
converted into a foramen by a spicula of bone.—The articulating surfaces are horizontal and large ; the superior pair receive the
condyles of the oceipital bone; they converge in some sort towards the forepart of the bone ; and as their form is oval, and their
surface concave from before backwards, they look towards one another; at the inner margin of each is a rough surface, which
gives attachment to the transverse lisament. The inferior pair, on the contrary, are flat, and nearly circular in their form. The
parts of the vertebra (laferal masses) on which these processes are situated are of very considerable thickness, because the weight
of the head, which in others is received by the bodies, rests here on the articular surfaces. The transverse processes project
considerably on each side, and terminate in a rounded point; at the root of each is situated the fnmrnen which transmits the
vertebral artery.

The second vertebra, or axis, (so called from forming the pivot on which the head rotates,) is some whnt. triangular in its form.
The body presents anteriorly a vertical ridge, bounded on each side by a depression for the attachment of the longus eolli musele ;
superiorly it is surmounted by a process, (edontoid, p. dentalus; whence is derived the name verfebra dentata,) presenting two
smooth surfaces, one for its articulation with the atlas, the other with the transverse ligament which retains it in its situation ;
being constricted inferiorly, and somewhat enlarged towards the summit, these parts of the process are called respeclively its neck
and Aead. The superior articulating processes are of considerable size, and nearly horizontal ; they are elose to the body, so as to
communicate to it the weight of the head, transmitted to them by the articular processes of the atlas; the inferior pair are oblique,
and of the same size as in the vertebrse beneath them. The transverse processes are neither grooved nor bifureated, and the
foramen at their root is inclined obliquely outwards. The spinous process is very large, and gives attachment to several muscles ;
it is deeply grooved on its inferior surface ; the plates which support it are of proportionate size.

The seventh, or prominent vertebra, approaches in its characters to those of the dorsal region ; its spinous process terminates
in a tubercle, and is so long as to be, in the natural condition, felt underneath the skin, whilst the other cervieal spines lis more
deeply, and are covered by muscles; hence the term “ prominent,” so commonly applied to this vertebra. The transverse pro-
cess, though pierced by a foramen, presents but a slight appearance of a groove on its upper surface, and seldom more than a
trace of a bifurcation at its extremity.

The jfirst dorsal vertebra is marked at each side by a complete articular surface for the first rib, and on its inferior border
by a slight exeavation, which receives half the head of the second: the upper articular processes are oblique, and the spinous
more nearly horizontal than those below it.

The fenth dorsal vertebra is usnally marked by an articular surface, which receives the entire of the head of the corresponding rib.

The eleventh is distinguished by its transverse processes not presenting an articulating surface for the tubercle of the rib,
whilst the form of its spinous process, of its lamell and body, approaches that of the lumbar vertebra.

The fwelfth dorsal vertebra resembles the eleventh in most of its characters ; but ils transverse processes are shorter, and the
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lower articular pair convex and directed outwards, so that its conformation resembles that of the lumbar vertebre in these

Pparticulars,

Amongst the fumbar vertebr, the fifth only is distinguishable by any peculiarity deserving of notice, its body being thicker
anteriorly than posteriorly, and its transverse process short, thick, and rounded.

The bones just described, when ranged in their natural position, form a pyramid, the length of which is equal to about two
feet two or three inches; taken as a whole it presents an anterior and posterior surface, two lateral surfaces, a base, and a summit,

each deserving a particular notice.

The anterior surface is broad in the cervical, narrow in the dorsal, and again expanded in the lumbar region; it is marked
by a series of transverse grooves corresponding with the centre of the bodies of the vertebree, and in the fresh state is covered by
the anterior common ligament.  When viewed in profile, it presents three curves depending on the different degrees of thickness of
the anterior and posterior part of the bodies of the vertebre in the different regions, but still more on that of the inlervertebral sub-
stance. In the neck and loins the convexity of the curve is forwards; in the back it is in the opposite direction. A slight degree
of lateral curvature is also observable in most cases in the dorsal region, the convexity of which is direeted towards the right side.
The older anatomists imagined this to be produced by the action of the aorta beating against the left side of the column; but
Bichit attributed it to the effect of muscular action, and explained it in the following way :—As most persons are disposed to use
the right arm in preferenee to the left; the muscles of that side become stronger, and act with more power on the points to which
they are attached ; when making efforts, as in pulling, the body is eurved to the left, which gives an additional advantage to the
muscles; and the habitual nse of this position gives rise to some degree of permanent curvature. In support of this explanation
of the fact, Béclard has stated that he found in one or two individuals, who were known to have been left-handed, the con-

vexity of the lateral eurve directed to the lefl side.
The posterior surface presents along the median ling the spinous processes, varying in form and direction, as has been

PLATE VIIL

The ligaments of the vertebral column, and of the costo-vertebral and costo-sternal articulations.

Fie. 1. The ligaments sitoated upon the anterior aspect of the vertebral colomn, in the dorsal region.

Nos. 1, 1, The anterior common ligament. 2, 2. The intervertebral substances. 3, 3, The anterior costo-vertebral or stellate liga-
ments. 4, 4. The anterior costo-transverse ligamonts,

Fio. 2. The ligaments of the posterior sspeet of the vértebral column,

Mos, 1, 1. The supra-spinovs lignments. 2, 2, The ligamenta subflava. 3, 3. The posterior costo-lransverse ligaments. 4, 4. The
anterior eosto-transverse ligaments.

Fig. 3. A posterior view of the bodies of three of the dorsal vertebre,

Nos, 1, 1. The eot sorfaces of the pedicles of the vertebre. 2,2, The posterior common ligament. 3, 3. The intervertebral sub-
stances. 4, 4. Foramina for the trangmission of the venme basis vertebrs,

Fig. 4. Arches of three of the dorsal vertebire.

Nos. 1; 1. The cut surfeces of the pedicles. 2. Superior articular processes of the uppermost of the three. 3, 3. Transverse pro-
cessos. 4, 4. Lignmenta subflava.

Fio. &, The intervertebral substance between two vertehra, showing its composition of oblique fascieuli of filires.

Fia. 6. The surface of a section of the intervertebral substance. :

Mos. 1, 1. Concentric circles of fibrons strocture. 2. The pulpy fibro-cartilaginous tissue of the centre of the intervertebral substance.

Fro. 7. A lateral view of the ligaments of the vertebral column, with those of the costo-vertabral aniculation.

Mos. 1, 1. The anterior common ligament. 2, 2. The intervertebral substances. 3, 3. The anterior costo-vertebral or stellate liga-
ments; the numbers are placed on the middle fasciculf, 4. The superior faseiculas of the stellate ligament. 5. Tis inferior fasci-
colus. &, 6. The anterior costo-transverse ligaments. 7. The articular facets of two adjoining vertebra, serving for the articulstion
of a single rib.  The numeral is placed upon the intervertebral substance, which serves for the attachment of the interarticular
ligament. 8. The articular sarface at the extremity of the transverse process, for the atlachment of the same rib, 8. The supra-
gpinous ligaments.  10. One of the inter-spinous ligaments.

: Fic. B. A vertebra, with its articulated ribs, seen from above, in order to ghow the middle costo-transverse ligament.

No. 1. The surface of the body of the vertebra, coated with intervertebral sobstance. 2, 2. The ribs divided through their middle.
4, 8. The middle costo-transverse ligaments. 4, 4. The posterior costo-transverse ligaments,  On the left side, at 5, the articulation
of the tuberele of the rib with the transverse process is partly laid open.

Fio. 8. Section of a vertohra with the head of a rib, throogh the costo-vertebral articulation.

No. 1. Pari of the anterior common ligament. 2. The intervertebral substance. 3, 3. The two synovial cavities of the costo-vertebral
artieulation, separated by 4, the interarticalar ligament.

Fie. 10, The costo-sternal articulation seen from the front.

Nos. 1, 1. Canilages of the ribs. 2,2, Anterior coste-sternal ligaments. 3, 3. Articular surfaces of the sternum, for the costal
cartilages of the opposite side.

Fic. 11. The costo-sternal articulation, seen from behind.

Nos. 1, 1. Costal eartilages. 2, 2. Posterior eosto-sternal ligaments. 3, 3. Longitudinal tendinous fibres on the posterior surface of
the sternum, 4, 4. Articolar surfaces of the opposite border of the siernum.
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already stated ; being horizontal in the eervical and lumbar regions, and nearly vertical in the dorsal. Those in the cervical and
dorsal regions correspond pretty exactly with the middle line, but in the back the spines will be observed in many instances to
incline, some to one side, some to the other. On each side of these are the vertebral grooves, extending from the base of the
slull to the saerum ; their breadth eorresponds with that of the laminz ; they are broad but shallow in the neck, and become
deep and narrow lower down. Along the grooves are scen the spaces between the laming, which in the natural condition are
filled up by the yellow ligaments. The breadth of these intervals is very irifling in the neck and in the greater part of the back ;
it inereases in the lower third of the dorsal, and still more in the lombar region. The interval between the oceipital bone and the
atlas is eonsiderable, and so is that between the last lumbar vertebra and the sacrum.

The lateral surfaces of the column present the transverse processes, varying in form and character in the different regions :
before these are situated the intervertebral foramina, and more anteriorly still, in the dorsal region, the articulating surfaces
which receive the heads of the ribs.

_ The summit is articulated with the oecipital bone, and supports the head ; whilst the base, or broader extremity, rests on the
sacrum. Along the entire extent of the column runs the wertebral canal, which is broad and triangular in the cervical and lum-
bar regions, circnlar and contracted in the dorsal. The canal may be said to expand at its upper extremity into the eranial cavity,
and at its lower end to be prolonged into that of the sacrum.

Developement.—In the description here given of the vertebrae, each of them is considered as a single bone ; and so it is
when fully formed. But in the feetal state and in early infancy each consists of at least three pieces, representing s6 many cen-
tres of ossification, one corresponding with the body and one for each lateral mass. The spinous process has even been observed
to commence by a separate point, and analogy would lead to the inference that the anterior and posterior segments of the body
are produced from distinct centres.  Are we to go farther still, and admit that the body in the first instance consists of two lateral
halves? If so, instead of three, we should have eight incipient osseous points in each of these bones. The atlas has three osseous
nodules from which its ring is completed, one at each side for the lateral masses, and one in front for the anterior arch. Bichit
found in some cases two additional points in the posterior arch. The second vertebra commences by five points at least, two of
them being in its odontoid process.

Of the Skull—The skull is of a spheroidal figure, compressed on the sides, broader behind than before, and supported by
its base on the vertebral column. It is divided by anatomists into two parts, the cranium and the face ; the former being composed
of cight bones, viz.,, the occipifal, two pariefal, the fronilal, two lemporal, the spheneid, and the elfimoid ; the latier is made
up of fourteen bones, viz. two superior maxillary, two malar, tWo ossa nasi, two osse palali, two essa unguis, two inferior
furbinafed bones, the vomer, and énferior maxilia; the frontal bone is so situated as to be common to the cranium and face.
The bones of the ear are not included in this enumeration, as they belong rather to a special organ than to the skeleton considered
as the frame-work of the body.

The Occipital Bone.—The occipital bone (os occipitis) is situated at the posterior part of the base of the skull, broad behind,
narrowed to a point before, of a trapezoid figure, presenting two surfaces, four borders, and four angles. To place the bone in its
natural position, hold it so that the great foramen and the articulating processes beside it shall look directly downwards; the thick
process in front of the foramen will then project forwards into the base of the skull, whilst the broad expanded part behind it
arches upwards and a little forwards, forming the posterior wall of the eavity. Eazfernal surfuce : this is convex in its general
outline, and presents a little above its centre a rough prominence, the sccipifal protuberance, the part between which and the
superior angle is smooth. Extending obliquely outwards at each side from the protuberance is a rough line, called the superior
cuirved line, to distinguish it from another which is lower down between it and the great foramen, called the inferior curved line;
both are prominent, and give attachment to muscles, as also do the rough depressions between them. These are crossed by a
vertical line, extending forwards from the pratuberance to the foramen.

The accipital foramen, (foramen magnum,) which is of an oval figure, (its long diameter extending from before backwards,)
gives transmission to the spinal cord, the vertebral arteries, and spinal accessory nerves.

At each side of the foramen, but nearer its anterior part, are situated the articulating processes, (condyles,) two oblong emi-
nences, which articulate with the first vertebra. These converge {rom behind forwards; their inferior surface, which in the fresh
state is smooth, covered with cartilage, and convex in its general outline, looks downwards and ontwards, and is adapted for
moving on the concave surface presented by the articulating processes of the atlas.  The inner border of each condyle is rough,
and receives the insertion of the check ligaments, which extend up from the odontoid process of the axis; the outer border,
depressed and not so well marked, gives attachment to the ligament connecting it with the atlas.

External to the fore part of the condyles are two fosse, in the bottom of which are two foramina, (anferior condyloid,)
which look outwards and forwards, and transmit the hypoglossal nerves; behind them are also two larger pits, in which are
generally, but not always, found foramina, ( posterior condyloid,) which give passage to a vein and small artery ; sometimes a
foramen exists at one side, and not at the other. External to each condyle is a rough surface, which overhangs the transverse
processes of the vertebr, and of which it may be regarded as the “analogue ;" it gives insertion to the rectus lateralis muscle.

The infernal surfuce of the bone is marked by two lines—one vertical, extending from the upper angle of the bone to the
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great foramen, and the other transverse from one lateral angle to the other. These intersect towards the ceniral ?oint, (internal
occipital protuberance,) and mark off four pits, of which the apper pair (superior occipital fossa) m:ei-l:rn the posterior lobes of the
brain, and the lower (inferior occipital fosse) lodge the lateral lobes of the cerebellum : the superior Iilte_nndl the lwc: transverse
ones are generally grooved, and correspond with the course of the longitudinal and lateral sinuses. The inferior one gives I}“ﬂﬂh«
ment to the falx cerebelli. The anterior border of the foramen magnum is slightly excavated, and becomes continuous with the
basilar groove, a shallow excavation on the surface of the basilar process, which supports the medulla oblongata ; climiw the
margin of the foramen are the anterior condyloid foramina, and a little external to it are two foss®, marking the terminations of
the lateral sinuses.

The thick triangular process, which projects forward into the base of the skull from the foramen, is called the basilar process;
its margins are rough, and contiguous to the pars petrosa of the temporal bone; its under surface presents slight depressions for
the insertion of museles, and the upper one the shallow groove just noticed.

PLATE VIIL

Ligaments of the articolations between the oceipital bone, the atlas and the axis, and of the lower jaw.

Fia. 1. The ligaments connecting the occipital bone, the atlas and the axis, seen from the anterior aspest.

No. 1. Section of the basilar process of the occipital bone. 2, 2. Sections of the extremity of the petrous portion of the temporal bones.
3, 1. The transverse processes of the atlas. 4, 4. The axis. 5, 5. The third cervical vertebra. 6. The round, or accessory anterior
oeeipito-atloidean ligament. 7, 7. The broad anterior occipito-atloidean ligament. &, 8. Capsular ligaments of the occipito-atloi-
dean articulation. 9, 9. The anterior atlo-axoid ligament. 10, 10, Capsular ligaments of the atlo-axoid articulation: on the'right
side the articulation is laid open, in order to show the articulating surfaces. 11, 11. Capsular ligaments of the articulation between
the sccond and third vertebrar. 12, The commencement of the anterior common ligament.

Fio. 2. The ligaments of the occipital bone, the atlas, and the axis, seen from behind.

No. 1. A part of the occipitzl bone. 2. 'The posterior arch of the atlas. 3, 3. Iis transverse processes. 4, The spinous protess of the
axis. 5, 5. Its lamine. &, 6. Its rudimentary transverse processes. 7,7. The third cervical veriebra. 8. The posterior oeti-
pito-atloidean ligament. 5, 9. The vertebral arteries, passing beneath an arch at each side, formed by this ligament. 10. The
posterior atlo-axoidean ligament. 11, 11. The atlo-axoidean eapsolar ligaments. 12, One of the capsular ligaments of the articu-
lation between the second and thind vertebrae; the other, 13, is laid open.

Fis. 3. The upper part of the vertebral canal, opened from behind by removing a part of the arches of the vertebray, in order to show the
oecipite-axoidean ligament.

No. 1. The basilar portion of the sphencid bone. 2, 2. ‘The foramen lacerum postering. 3, 3. The anterior condyloid foramina, 4, 4.
The oecipite-axoidean ligament. 5. A slight projection of this ligament, formed by the odontoid process. 6, 6. The cut surfaces
of the posterior arch of the atlas. 7, 7. The transverse processes of the atlas. 8, 8. The capsular ligaments of the oecipito-atloi-
dean articulation. 9, 9. The cut extremities of the lamine of the axis. 10, 10, The capsular ligaments of the articalation between
theatlas and the second cervieal vertebra.

Fig. 4. The ligaments brought into view on the removal of the oceipito-axoidean ligament. The section is the same as in the preceding
figure.

No. L. A small portion of the oeeipito-axoidean ligament. 2. The transverse ligament of the atlas. 2, 3. The vertical fibres of the
transverse ligament, which have gained for it the designation of the cruciform ligament. 4, 4. The odontoid ligaments, connecting
the apex of the odontoid process with the inner surface of the condyles of the occipital bone. 5, 5. Oecipito-atloidean capsular liga-
ments. 6. 6. Capsular ligaments of the articalation between the atlas and the second cervical vertehra,

Fio. 5. The ligaments of the oceipital bone, atlas, and axis, examined by means of a vertical section.

No. 1. The internal surface of a part of the base of the skull lined by dura mater. 2. One of the anterior condyloid foramina. 3. Seetion
of the. basilar process of the cceipital bone, 4. Section of the posterior part of the occipital bone. 5. The cot surface of the anterior
arch of the atlas. 6. The cut surface of the posterior arch. 7. Vertical section of the body of the axis and of the odontoid process.
8. Cut surface of its arch. 9, 9. Section of the third cervical vertebra. 10. Section of the anterior oceipito-atloid ligament. 11,
Section of the transverse ligament, 12, The superior vertical fasciculus of the transverse ligament. 13, The inferior vertical fasci-
calus of the transverse ligament. 14, 14. The oceipito-axcidean ligament. 15, The fan-shaped insertion of the right odontoid
ligsment. 16. The posterior oecipito-atloidean ligament. 17, The right vertebral artery, passing beneath a tendinous arch formed
by the posterior occipito-atloidean ligament. 18. Seetion of the anterior atlo-axoidean ligament. 19, The posterior atlo-axcidean
ligament. 20. The commencement of the anterior eommon ligament. 21, Intérvertebral subsiance between the bodies of the
second and thind cervical vertebre. 22, The first ligamentom subflavum.

Fig. 6. The atlas, seen from above, showing the situation of the transverse ligament, and the opening for the reception of the odontoid
process of the axis.

No. 1. The anterior arch ul'l.hlu ?lll!. 2. Its posterior arch. 3, 3. The lateral masses upon which the artienlar surfaces for the reception
of the condyles of the oceipital bone are seen. 4, 4. The transverse processes pierced by the foramina for the passage of the verte-

bral arteries. 5. The transverse ligament. 6. The opening for the reception of the odontoid process. 7. The posterior opening
of the ring of the atlas for the transmission of the apinal cord and its membranes.
Fio. 7. The articulation of the lower jaw seen from the external surfuce.

No. 1. A portion of the malar bone. 2. The zygoma. 3. The whercle of the zygoma, which gives attachment to the external lateral
ligament. 4. The external lateral ligament. 5. The neck of the lower jaw. 6. Its ramus. 7. Its coronoid process. 8. A part
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The superior borders of the occipital bone are dentated and converge to a point, but are frequently interrupted by bony islets,
(ossa. triquetra—Wormiana ;) the inferior border at cach side is divided into two paris by a prominent piece of bone, the jugal
eminence, which surmounts an excavation contributing with the temporal bone to form the jugular fossa. The superior angle is
acute, and received into the retiring angle formed by the posterior border of the parietal bones; the anterior is represented by the
extremity of the basilar process; the lateral angles, not very prominent, correspond with the line at which the postero-inferior
angle of the parietal bone joins with the mastoid part of the temporal.

«Irticulations.—The occipital artieulates with six bones, viz., with the two parietal by its superior borders—the two temporal
by the inferior—with the sphenoid by its basilar process—and with the atlas by the condyles,

«dttachinents of muscles—The posterior third of the superior curved line gives attachment to the trapezius; its anterior
two-thirds to the occipito-frontalis above, and to the sterno-mastoid below : the inner part of the space between the curved lines
to the complexus: the external part to the splenius capitis: the space between the lower ridge and the great foramen to the recti
majores and minores, and more outwardly to the obliquus superior: the under surface of the jugal eminences to the recti laterales:
the fossmw at the inferior surface of the basilar process to the recti antici, (majores and minores,) and still more anteriorly to the
superior constrictor of the pharynx.

Developement.—In the fietus at birth this bone consists of four distinet pieces, of which one represents the basilar process,
two the lateral or condyloid portions, and one the posterior or expanded part. Hence it is usually said to commence by four
points of ossification. Meckel, however, is of opinion that it has no fewer than eleven separate centres, cight of them being in the
broad (squamous) part. ‘This doubtless has existed in some specimens which he examined ; but ordinarily in the early stages of
the developement there are found two ossific points in the lateral parts as above stated, one in the anterior or basilar, and four in
the posterior broad part.

_ The Parietal Bones.—The parietal bones (ossa parietalia) form a principal part of the roof of the skull; they are of a
square form, convex externally, coneave internally, and present each two surfaces and four borders. The external surface rises
towards its middle, where it presents a slight elevation, called the pariefal eminence, below which is a curved line, forming part
of the temporal ridge, and bounding a flat surface, which forms a part of the temporal fossa. At the upper and back part of the
bone, usually about two lines from the sagiital suture, is a small hole, (foramen parietale,) which transmits a communicating
vein; ils position is exceedingly variable; even its exislence is not constant.

The internal surface of the bone is marked by branching lines, corresponding with the course of the middle meningeal
artery, and by depressions for the convolutions of the brain. Towards its middle is a depression, % parietal fossa,” corresponding
with the eminence (parietal) on the outside. Along the superior border is a slight depression, which, with a similar one in the
corresponding bone, forms a groove adapted to the course of the longitudinal sinus; and in the same situation (in most skulls,
particularly those of old persons) are some small pits corresponding with the so-named glandule Pacchioni.

The superior border is straight, and articulated with its fellow by a series of dentations; the inferior border, coneave and
bevelled off at its outer margin, is overlapped by the squamous portion of the temporal bone ; the anterior unites with the frontal
bone, and posterior with the occipital,

The anterior inferior angle dips down to the great wing of the sphenoid bone, and presents a groove internally for the middle
meningeal artery : the posterior inferior angle articulates with the mastoid part of the temporal bone, and presents internally
a small part of the groove which lodges the lateral sinus.

Each parietal bone gives attachment to the temporal muscle by that part of its surface which lies beneath the temporal ridge:
the remainder of its outer surface is covered by the aponeurosis of the occipito-frontalis.

Articulations—It articulates with its fellow of the opposite side, and with the frontal, the sphenoid, the temporal, and the
occipital bones,

Developement.—Its growth proceeds from one ossific centre which corresponds with the parietal eminence. At birth the

of the superior maxillary bone, 9. The mastoid process of the temporal bone, 10, The meatus auditorics externus, 11, The
siyloid process, 12, The stylo-maxillary ligament.

Fie. 8. The articulation of the lower jaw seen from within.

Nos. 1, 1. The ent surface of a section, ineluding a part of the ceeipital, the petrous portion of the temporal, and the spinous process of
the sphenold bone. 2. The intemal surface of the mastoid process. 3. The styloid process. 4. The stylo-maxillary ligament,
5, The ramus of the lower jaw. 6. The internal lateral Iigamenl.ud‘ the articulation of the lower jaw. 7. The small arched
opening which trangmits the mylo-hyoidean merve. 8. The neck of the lower jaw. 9. Its coroncid process.

Fig. 9. A vertical section earried through the middle of the articulation of the lower jaw.

Nos. 1; 1. Section of the temporal bone. 2. The interarticular fibro-cariilage dividing the joint into iwo synovial eavities. 3. Tha
superior synovial cavity. 4. The inferior synovial cavity. 5. Cot surface of the head of the lower jaw. 6. Ramus of the lower
jaw. 7. Iis coronoid process. 8. Its amgle. 9. The styloid process of the temporal bone. 10, The stylo-maxillary ligament.
11. The internal sarface of the mastoid process.

Fio. 10. An interarticalar fikro-cartilage removed from the arieulation.

Fig. 11. An interarticular fibro-canilage pierced through its middle by a foramen, 45 is sometimes observed.

Boxgs.—3
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antero-superior angles of these bones are not developed ; hence there exists an interstice between them and the still divided os

frontis, which is ealled the “ fontanelle,” (fons, bregma,)

The Frontal Bone—~The frontal bone, (o0s frontis, coronale,) situated at ihe anterior part of the skull, and upper part of the
face, is divisible into two parts, (frontal and orbital,) differing in size and position; of these, one extends upwards towards the:
vertex, forming three fourths of the extent of the bone; the other, inferior and horizontal in its direetion, forms the roof of the
orbits. To place the bone in its natural position, hold it so that the orbital plates shall look downwards, and the smooth convex

surface forwards.

PLATE IX,

In this plate several views of the eraniom are exhibited.

Fio. 1. An anterior view of the craniom and face.

No. 1. The frontal bone. 2, 2. The parietal bone. 3, 3. The corconal suture uniting the frontal with the parietal bones. 4, 4. The
upper part of the great ala of the sphenoid bone. 5, 5. The squamous portion of the temporal bone. 6, 6. The frontal eminence.
T, 7. The superciliary ridge. 8. The nasal wherosity. 9, 9. The supra-orbital ridge. 10. The supra-orbital notch of the right orbit,
11. The internal angular process. 12, The external angular process. 13, The commencement of the temporal ridge.—The numbers
2, 4, and 5, are situated in the wemporal fossa.—14. The crbital plate of the frontal bone.  15. The nasal bones.  16. The superior
maxillary beme. 17, Its nasal process. 18, The infra-orbital foramen. 13 Tts malar process. 20, The canine fossa. 21. The
incisive fossa. 22, The nosal spine. 23, The harmonia sutore uniting the two superior maxillary bones. 24, The alveolar process,
25. Median incisor tooth. 26. Lateral incisor. 27. Canine tooth. 28, The two bicuspides or small molars. 29. The great molars.
30. The lachrymal bone. 31, The malar bone. 32, Iis frontal process.  33. Iis maxillary process. 3. Its zygomatic process.
35. Its orbital process. 26, The orbital surface of the great ala of the sphenoid.  37. The sphencidal fissure of the orbit. 38, The
depression on the orbital plate of the frontal bone beneath its external angular process for the lnchrymal gland. 39, The depression
beneath the internal angular process, for the pulley of the trochlearis muscle. 40, The middle turbinated bone.  41. The infegior
tufhinated bone. 42, The vomer. 43. The body of the lower jaw. 44, Its symphysis. 45. The depression by the side of the
symphysis for the origin of the depressor labii inferioris muscle, 46, The incisive fossa, for the levater labil inferioris. 47. The
mental foramen. 48, The alveolar process; the teeth are the same as in the upper jaw. 49. The ramus of ihe lower jaw.
50, The angle of the lower jaw.

Fio. 2. A side view of the cranium and faee.

‘The numbers of reference, from 1 to 50, are the same as in the preceding figure. No. 51. The sagittal sutore, connecting the two
parigtal bones. 52, The temporal ridge upon the parietal bone.  53. The anterior inferior angle of the parietal bene, &1, The
posterior inferior angle.  55. The squamous suture. 56, The zygoma. 57. Its tobercle. 58, Its superior root, continuous with
the temporal ridge. 59, The meatus auditorius externus, 60, The mastoid process.  61. The styloid process. 62, The oecipital
bone, &3, The lambdeidal suture. G4, The additamentnm soture lambdoidalis. 65. The additamentum sutore squamose,
66, Comdyle of the lower jow. 67, Coronoid process of the lower jaw. 68, Semilunar noteh of the lower jaw.

Fie. 3. Base of the shkall,

Nos. 1, 1. The body of the lower jaw. 2, 2. The deprossions mear the symphysis, for the attachment of the digastric muscles.
3. Tubercles for the attachment of the genio-hycid and genio-hyo-glossi muscles. 4, 4. The molar ridge of the lower jaw, seon
upon one side. 5. The angle. 6. The condyle. 7. Partof the malar bone. 8. The zygomatic arch. 9, 9. The palatal pro-
coases of the superior maxillary bones. 10. The maso-palatine foramen. 11, 11. The palatal processes of the palate bones,
12, 12. The postericr palatine foraminn. 13. The palate spine. 14. The vomer. 15, 15 The posterior nares. 16, 16. The
internal prerygoid plates of the sphenoid bone. 17, 17. The hamular processes. 18, 18, The exiernal pterygoid plates; the
figures are placed in the pterygoid fosse. 19. The zygomatic fossa of one side. 20. The foramen ovale. 91. The foramen
lacerum basis eranii. 22. The petrous portion of the temporal bone, 23, The earotid foramen. 24, 24. The foramen laceram
posterius. 25 The vaginal process. 26. The stylo-mastoid foramen. 27. The meats auditorivs externus, 28, The mastoid
process. 20, The digastric fossa.  30. Part of the additamentum sutore lambdoidaliz. 31, The transverse process of the occipital
bone. 32, The amen'mmdylni:i t‘nramr:n. 33, 33. The condyles of the occipital bone. 34, The posterior condyloid foramen.
35. The foramen magnum. 36. The basilar process of the occipital bone. 3%, 37, The inferior curved line of ths occipital bone.
28, 38, The soperior curved line. 39, The occipital wberosity. 40, 40. The occipital spine.  41. The cecipital hone. 42, 42.
Part of the Iml}dn'u:l.al suture. -_Hl. The parietal bene, 44, Mastoid portion of the temporal hone.

Fie. 4. Vertical and longitudinal section of the cranium.

No. 1. The frontal bone. 2. The frontal sinus. 3. Nasal bone. 4. Crista galli. 5. Central lamella of the ethmoid bene. 6.

7. 'The inferior tarbinated bone. 8. The p?hw. 9. The nuo-p;dmin_a canal. 10, Puorygoid process. 11. Setli:nl' fbeT:::Il:;
process of the occipital bone. 12, Sphenoidal cells. 13, Anterior clinoid process, 14, Roof of the right orbit. 15, 15. Grooves
ﬁ:_ﬂ.u_a lodgment of the branches of the arteria meningea media. 16, Parietal bone, divided throagh the sagittal soture. 17, The
ceeipital ":;‘-Fm- B"’f’" of the foramen mﬂ:“m- 19. Petrous portion of the temporal bone. 20. The meatus avditorius
Internos. - Foramen lacerum posteries of jogular foramen. 22 The grooyve i mastoi

Fie. 5. A section showing the right nasal fossa. <& g el s o i process:

No. 1. Part ﬂf. the frontal buu-:,w, 2. Frontal sinus, 3. Nasal h:m_o, 4. 'E_rim galli. 5, 5. The upper part of the central Jamella of
the ethmoid. 6. Sphencid cells. 7. Opening of the sphenoid cells inte the superior meatus of the nose. B. Anterior clinoid
process. 9. Basilar process of the oceipital bone.  10. Superior meatus of the nares. 11. The spheno-palatine f 0. 12.Th
middle turbinated bone. 13, 13. The middle meatus of the masal fossa. 14. The inferior turbinated bone. 15, The inferioe
E?;:T;u,m The perygoid process. 17. The cut edge of the palate, 18. The naso-palatine canal. 19. The under surface of
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The external surface of the frontal part is smooth, and presents on each side a slight elevation, named fronfal eminence,
which corresponds with the most prominent part of the forehead : beneath this is an arched depression, bounded below by a pro-
minent curved line, called the superciliary ridee, or arch, which is more or less prominent in different individuals. Immediately
beneath this is the margin of the orbit (erbited arch,) which is better defined towards its outer part, where it enrves down to the
malar bone, and forms the external angular process, than at its inner portion, where it gradually subsides towards the root of the
nose. Towards the inner third of the orbital arch is a small foramen, (supra-ordital,) or sometimes a notch crossed by a liga
ment, which transmits the supra-orbital nerve and artery.

Between the superciliary ridges is the nesal eminence, or glabella, which is prominent in proportion to the size of the frontal
sinuses; it is bounded inferiorly by a rough surface which articulates with the nasal bones and the ascending processes of the
superior maxilla. From this surface projects downwards in the median line a flat thin process, called the nasaf spine ; it articu-
lates in front with the nasal bones, and behind with the perpendicular lamella of the ethmoid.

The internal surface of this part of the bone is concave, and presents along the median line a groove corresponding with the
longitudinal sinus. The margins of the groove gradually approach towards the fore part of the bone, and in some cases unite so
as to form a ridge; but in others the groove, narrowed almost to a line, continues apparent down to the foramen cecum. In
either ease it gives attachment to the falx ; this ridge terminates in a minute foramen, called foramen coermn, from its having been
supposed to be merely a cul-de-sae, but it is in reality perviows, and lodges a small spurlike process of the dura mater, and trans-
mits a vein which enters the sinus from the nasal fosse,

The orbital plates or processes are smooth and coneave at their inferior surface ; the superior or cerebral is convex, and marked
more or less in dilferent instances by elevations and depressions corresponding with the sulei and convolutions of the anterior lobes
of the brain which rest upon them. They are separated by a deep excavation, (incisura ethmoidalis,) which receives within it
the cribriform plate of the ethmoid bone,and round its margins are several cells which complete the cavities lodged within the
lateral parts of the last-named bone. In this margin may also be observed two foramina, (enterior and posierior orbital,) which
are common to the frontal and ethmoid bones, as their contiguous margins contribute to their formation. The anterior one trans-
mits the nasal twig of the ophthalmic nerve, and the anterior ethmoidal artery ; the other, the posterior ethmoidal artery and vein.
Each orbital plate is bounded externally by a thick well-marked prominence, called the external angulor process; and internally
by a depressed and smooth one, (inlernal angular process.) Near the inner one is a slight depression, to which is attached the
cartilaginous pulley of the trochlearis muscle ; near the outer and within the orbit, is a depression for the lodgment of the lachrymal
gland ; the external side of this process is slightly hollowed, and forms part of the temporal fossa.

The thickness of the frontal bone varies eonsiderably in different parts of it.  The orbital plates are thin and translucent ; the
nasal and external angular processes are thick and prominent. The upper or broad part is thinner at the frontal eminences than
elsewhere, if these are well-marked, so as to indicate a full developement of the corresponding cerebral parts. In childhood the
two tables are separated only by the diplo#, as in other bones; but, in adult age, an interval exists between them at the middle
line over the nasal process, and extending outwards for some way under the superciliary ridges. This interval, the extent of which
varies in different individuals, is divided by a ridge of bone into two parts or cavities called the frondal sinuses; they are lined
by mucous membrane, and communieate with the anterior ethmoidal cells.

Articulations—The frontal articulates with twelve bones; superiorly with the two parietal, laterally and behind with the
sphenoid, inferiorly with the ethmoid ; with the nasal bones by the nasal spine ; with the ossa unguis; with the ascending process
of the superior maxillary bones; and with the malar bones. The mode of artieulation differs in different parts of its eircumference,
Thus, the superior border is found to overlap and rest on the parietal bones, whilst towards the lateral and inferior parts the
exterior table of the bone is bevelled off, and is covered in by the parietal. The posterior border of the orbital plates, straight and
squamous, is in a manner inserted between the margins of the two ale of the sphenocid bone, with each of which it articulates.

PLATE X.

This plate exhibits the cceipital and parietal bones, with the interior of the base of the skull,

Fig. 1. The external surface of the oceipital bone.

No. 1. 'The protuberance of the occipital bone. 2, 2. Tts spine. 3, 3. The superior carved line. 4, 4. The surface above the superior
curved line to which the cecipito-frontalis muscles are attached, 5, 5. The inferior curved line. 6, 6. The rough surface o which
the complexi muscles are attached. 7, 7. The rough surfuce to which the splenii capitis are attached, 8, 8. The rough surface for
the reeti postici and obliqui superiores, 9. The foramen magnum. 10, 18, The condyles of the cecipital bore, 11, 11, The rough
surface within the condyles, to which the odonioid ligaments are attached. 12, 12, The inner openings of the anterior condyloid
foramina. 13. The basilar process, its under surface. 14, Its upper and coneave surface, upon which the medulla oblongata rests.
15, 15. The posterior condyloid foramina. 16, 16. The transverse process of the oceipital bone. 17, 17. The superior borders of
the bone. 18, 18. Iis inferior borders. 19, 19, The notehes corresponding with the jugalar foramina.

Fig. 2. The internal gurfaee of the occipital bone ; after Cheselden.

Mos. 1, 1. The cerebral fossa, for lodging the posterior lobes of the cercbrum. 2, 2. The cercbellar foss, for the lateral lobes of the
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Attachment af muscles.—It gives attachment to the corrugator supercilii—to a small part of the temporal and of the orbi-

cularis palpebrarum.

Developement.—This bone begins by two osseous points corresponding with the frontal eminences. T.he lateral pieces
formed by the spreading of the ossification ultimately become united along the middle by a straight suture, which runs from the
vertex, where it is continuous with the sagittal suture, down to the nose. It is generally obliterated at an early period.

The Temporal Bone.~The temporal bones, two in number, are so named because they occupy that part of the head on
which the hair first becomes white, and thus indieates the ravages of time, (ossa femporis.) e

The femporal bone (os temporis) is placed at the side and basis of the skull. When viewed in its natural position, it presents
two portions, one at the side of the skull, towards its middle and lower part, which is flat and vertical in its direction ; whilst the

Fio.
No.

cerebellom, 3. The superior arm of the crucial ridge: this ridge is grooved for the superior longitadinal sinus, and to the bo'rdm
of the proove the falx cerebri is attached. 4. The inferior arm of the erucial ridge, for the falx cerehelli and cerebellar sinuses.
&, 5. The transverse ridge, for the temtorium corcbelli and lateral sinuses. 6. The internal oceipital protuberance. 7, 7. The
superior borders of the bone. 8, 8. Its inferior borders. 9, 9. The jugular eminences. 10, The jugular fossa of the right side.
11. The border of the bone which articulates with the petrous portion of the temporal bone. 12, The anterior condyleid foramen of
the right side. 13, 13. The condyles, 14. The anterior margin of the foramen magnum. 15, The ander surface of the basilar
process. 16, lis lateral surface. 17, The sorface whith articulates with the spheneid bone.

3. The external surface of the nght parietal bone.

1. The parictal eminence. 2, 2. The temporal ridge. 3, 3. The rough surface above the ridge, upon which the aponeurosis of the
oecipito-frontalis musele rests. 4, 4. The smooth surface below the ridge, that gives attachment to the temporal muscle. 5. The
saperior or sagittal border of the bone. 6. The parietal foramen, 7. The anterior and coneave border of the parictal bone. 8. The
posterior and semewhat convex border. 9. The infurior or squamous border. 10, 10, The grooves upon this part of the bone
correspond with ridges wpon the sguamens berder of the temporal. 11, The anterior and inferior angle of the bone. 12, The
poaterior and inferior angle.

Fia. 4. The left parietal bone seen upon its internal surface; after Chesalden.
Nos. 1, 1. ‘The grooves for lodging the ramifications of the arteria meningea media, 2. At the anterior and infericr angle of the bane,

the groove for the main trunk of this artery is converted intoa canal, 3. A groove upon the posterior and inferior angle for the
lodgment of the Jateral sinus. 4, 4. A partial groove, completed by the articulation of the two parictal bones, and serving for the
lodgment of the superior longitudinal sinus, 5. The superior or sagittal border of the bone. 6. The anterior or coronal border;
the formation of the serrations at the expense of the outer table is well exhibited, 7. The posterior or lambdoidal border. 8. The
inferior or squamous bonder.

Fig. 5. A view of ihe interior of the base of the skuall; the calvariom having been removed.
Nos. 1, 1. The cut surface of the frontal bone ; in this section, the stroctors of the cranial bones, consisting of two tables and an inter-

vening cellular part, the diplo is well seen. 2, 2. The parietal bone. 3, 3. The squamous part of the temporal bone; in this bone
the diploé is not present. 4, 4. The cccipital bone. 5. A part of the ridge on the internal surface of the frontal bone, which gives
attachment o the falx eerebri, and supports the commencement of the longitodinal sinus. 6. The foramen ewcum. 7. The cnsta
galli process of the ethmoid bone, 8, 8. The eribriform plates with their foramina. 9, 9. The orbital plates of the frontal bone;
the depressions on these plates are the digital fosss, 10, The ethmoidal spine of the sphenoid bone. 11, 11. The lesser wings
of the sphencid. 12, 12, The optic foramina. 13, 13, The anterior clincid processes. 14. The processus olivaris.—The whole
of the preceding figures, from No. 4, ane situated in the anterior fossa of the base of the cranium.  Noes. 156, 15, with 13, 13, and 14,
form the posterior boundary of this fossa, and the anterior boundary of the middle fossa of the base of the cranium. The border,
15, 15; is received into the fissure of Sylvios on each side of the base of the brain.—16. The eclla Turcica. 17, 17. The depres-
gion upon each side of the cella Tareica, which lodgea the last turn of the intermal earotid artery. 18, 18, The depression apon each
side of the cella Turciea, which supports the internal carotid artery and the cavernous sinuses. 19, 19, The foramen rotundom of
the ephencid bone. 20, 20, The foramen ovale. 21, 21. The foramen spinosum. 22, 22, The foramen lacerum basis eranii.
23, 23. The cercbral surface of the greater ala of the sphenoid bone. 24, 24, The internal surface of the squamous portion of the
temporal bone, 25, 25. ‘The anterior surface of the petrous portion of the temporal bone. 26, 26, The eminence upon the anterior
surface of the petrous portion of the temporal bone, which marks the sitnation of the superior or perpendicular semicircular canal.
27, 27. The groove which leads to the hiatus Fallopii.—The whole of the preceding figures, from No. 16, are situated in the middle
fossn of the basa of the cranium.—28, 28, The supériar barder of the petrons portion of the temporal bone, for the attachment of the
tentorium cercbelli, 20, 20, The noteh near the extremity of the petrous poriion of the temporal bone, which supports the fifih nerve.
a0, 30. The posterior clineid processes.—The figures 28, 29, and 30, at sach side, mark the posterior boundary of the middle fossa
of the base of the cranium aml the anterior boundary of the posterior fossa.—31. The basilar pertion of the sphenoid and oecipital
bones, rendered eoncave for the support of the pons Varolii and medulla chlongata. 32, 32, The posterior surface of the petrous
periion of the temporal bone. 33, 33. The meatus auditorivs internus. 34, The agueduetus vestibuli on the right petrous bane.
35, 35. The groove for the inferior petrosal sinus. 36, 36. The jogular fossa.  37. A part of the jugular foramen of the right side.
38, 38. The groove for the lateral sinus, on the occipital bone. 39, 39, The same groove on the nastoid portion of the temporal
bone, 40, 40. The same groove upon the posterior and inferior angle of the parietal bone. 41, 41. The groove upon the ceeipital
portion of the oeeipital bone. 42, The intemnal cecipital protuberanee. 43, The inferior arm of the crucial ridge of the oecipital
bome. 44, 44. Cerebellar fossw.  45. The forsmen magnom. 46, 46, The anterior condyloid foramen.—The whole of the preced-
ing figures, from No. 31,are situated in the posterior fossa of the base of the eranium; the numbers 40, 41, and 42, forming its
posterior boundary.—47. The superior arm of the crucial ridge of the occipital bone.  48. The cerebral fossa of the right side of
the occipital bone.  49. The arch of the z¥goma.
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other is horizontal and projects inwards o as to be wedged between the occipital and sphenoid bones.  But to facilitate its descrip-
tion, it may be divided into three parts, adopting the division which obtains in infancy before the ossification is complete. One
is superior, flat, scale-like, and named the squamous portion, (squama, a scale;) another posterior, thick at its base, but tapering
downward like a nipple, the mastoid part; the third, called petrous from its hardness, is internal and intermediate, projecting into
the basis of the skull. . .

The squamous portion, (pars squamosa,) by its external surface which is smooth, forms part of the temporal fossa, and is
bounded above by an arched border, below by a horizontal process called “ zygoma.” The inner surface of the squamous part
of the bone, slightly concave in its general outline, is marked by cerebral impressions like the other bones of the head, and by

PLATE XI.

The frontal and temporal bones in the wdult and in the fetos,

Fig. 1. The frontal bone seen upon its anterior aspect: after  ourgery-

Nos. 1, 1. The frontal eminences. 2, 2. The superciliary ridges. 3. The nasal eminence or tuberosity. 4, 4. The supra-orbital
ridges. &, 5. The sopra-orbital notehes. 6. The intemal angular process of one side. 7. The rough surfiace for articulation with
the nasal bones, 8. The nasal spine. 9. The extemal angular process. 10, The temporal ridge. 11. A part of the temporal
fossa, 1%, 12, The border which articulates with the parietal bones.

Fig. 2. The frontal bone seen upon its internal aspeet: alter Cheselden.

Ne. 1. The longitedinal ridge which gives attachment to the falx cerebri.  The dark line in the course of this ridge indieates the exist-
ence of & median sutors in this bone. 2. Depressions for glandule Pacchioni. 3. The nasal spine. 4, 4. The borders of the
ethmoidal fissore. 5, 5. The openings into the frontal sinuses. 6, 6. The orbital plates. 7, 7. The supra-orbital ridges. 8. Tha
internal angular process of one side. 9. The external angular process. 10, A part of the tomporal fossa, 11, 11, The border
which articalates with the lesser wing of the sphencid. 12, 12. The border which articalates with the greater wing of the sphe-
noid. 13, 13. The border which articulates with the parietal bones.

Fic. 3. The frontal bones seen upon its inferior or orbite-nasal aspeet: after Cheselden,

Neos. 1, 1. The frontal portion of the bone. 2. A line indicating the existence of o frontal suture, 3. The nasal eminence or taberosity.
4. The rough surface which articulates with the nasal bones, and the nasal spine. 5. The ethmoidal fissare. 6, 6. The borders
of the ethmoidal fissure. 7, 7. The orbital plaes. 8, 8. The supra-orbital ridges. 9. The internal angular process of one side.
10, The depression for lodging the cartilaginous pulley of the trochlearis musele. 11. Two supra-orbital foramina. 12, The
external angular process. 13. The lachrymal fossa. 14. The temporal ridge. 15. Part of the temporal fossa. 16, 16. The
border which artieulates with the sphenoid bone,

Fra. 4. An anterior view of the fetal skoll, showing the moede of developement of the frontal bone by two lateral portions.

Nes. 1, 1. The lateral portions of the frontal bone. 2. The line of approximation of the two lateral portions; when anion is inoom-
plete in tha adult, a frontal soture is met with in this situation. 3, 3. The parietal bones. 4. The anterior fontanelle. 5. Tha
extremity of the great ala of the sphenoid of one side. 6. The temporal bone of the same side. 7. The masal bones. 8, & The
superior maxillary bones, -9, 9. The malar bones. 10, 10, The inferior maxillary bone consisting of two lateral portions,

Fig. 5. "The temporal bone of the right side, viewed upon its extermal surface: afier Bourgery.

No. 1. The squamous portion. 2. The zygoma. 3. The tubercle of the zygoma. 4. The superior root of the zygoma, which serves
to mark the separation of the squamous from the mastoid portion of the temporal bone, 5, The middle root of the sygoma. & The
eminentia articularis, with which the anterior root is continuons. 7. The mastoid portion of the temporal bone. 8. The mastoid
process. 9. The mastold foramen., 10, The meatus auditorins externus. 11, The processus auditorius. 12, The styloid process.
13, The vaginal process. 14. The glenoid fossa.

Fio. 6. The temporal bone of the right side, scen upon its internal aspect: afier Cheselden.

No. 1. The squamous portion. 2. A groove for the posterior branch of the arteria meningea media. 3, 3. The squamous border, which
erticulates with the lower border of the parietal bone. 4. The extremity of the gygoma seen projecting beyond the anterior border
of the temporal bone. 5. The mastoid portion of the bone. 6, 6. The groove for the lateral sinus. 7. The internal termination
of the mastoid foramen. 8. The petrous portion of the temporal bone. 9. The meatus anditorius interous, 10 A small notch
for the insestion of a process of dura mater. 11. The opening of the aqumdoctus vestibuli. 12, Groove for the superior petrosal
sinus. 13, The elevation corresponding with the superior semicircalar canal. 14, Groove for the inferior petrosal sinus, 15, The
irregular noteh which forms the anterior boundary of the jugular foramen. 16, The extremity of the styloid process.

Fia. 7. The inferior or basial surface of the right temporal hone.

No. 1. The squamous portion, 2, The zygoma. 3. Iis tobercle. 4, The eminentin artieularis. 5. The glencid fossa; its condy-
Yoid portion. 6. Tts parotid portion. 7. The glencid fissure. 8. The opening for the Enstachian tube. 9. The vagioal process.
10. The styloid process. 11, The lower horder of the processus anditorins, 12, The mmstoid process. 13, The digastric fossa.
14. The oecipital groove. 15, The stylo-mastoid foramen. 16, The jugular fossa. 17, The carotid foramen. 18, The petrous
portion of the temporal bone.

Fig. B. The left temporal bone of the fwtus, showing three of the pieces of which it consists at an early period.

No. 1. The squamouns portion. 2. The mastoid portion. 3. The auditery portion.

Fia. 9. The petrous portion of the temporal bone of a fetas: after Cheselden.

Fia. 10. The parietal bone of a fietus, showing the radiated disposition of the osseous fibres of which 1t is composed at this early period :
afier Cheselden

Fis. 11. The occipital bone of a fetus, showing the four pieces of which it consists at an early period : after Cheselden.

No. 1. The cceipital portion. 2, 2. The condyloid pertions. 3. The basilar portion.
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slight linear grooves for the branches of the middle meningeal artery. Its upper edge is bevelled off so as to form a thin scale
which overlies the parietal bone.

The zygoma, or zygomatic process, (feywupe, to connect or yoke together,) forms a yoke connecting the temporal with the
malar bone, and under which the temporal muscle passes; it is broad posteriorly at its base, where it projects outward from the
squamous part of the bone, but soon narrows, and turns forward ; its outer surface is convex and subcutaneous, the inner surface
is concave and bounds the temporal fossa ; the superior margin, very thin, gives attachment to the temporal fascia; the inferior
one is thicker and shorter, owing to the end of the process being bevelled off so as to rest on the malar bone, with which it articu-
lates. At its base the upper surface is concave, and supports the posterior border of the temporal muscle. The under surface

PLATE XII.

Hones of the head and face.

Fis. 1. An anterior view of the sphenoid bone: afier Cheselden.

No. L. The ethmoidal spine. 2. The lesser wing of one side. 3. The sphensidal spongy bone of one side closing the sphenoidal cells.
4. The sphenoidal cells exposed upon the opposite side. 5. The rostram. 6. The sphensidal fissure. 7. The orbital surface of
the great ala of the sphenoid bone. 8. The temporal surface. 9. The pterygoid erest.  10. The zygomatic portion of the external
surface of the great ala of the sphencid. 11, The foramen rotundum. 12, The Vidian foramen.  13. The smooth surface upen
the anterior surface of the root of the pterygoid process against which Meekel's ganglion rests.  14. The pterygo-palatine eanal.
15, The intermal pterygoid plate of the pterygoid process. 16, Its hamular process.  17. The external plerygoid plate. 18, Tha
wriangular notch between the perygoid plates for the reception of the tuberosity of the palate bone.  19. The foramen ovale. 20. A
noteh, which in this bone would seem to represent the spinous foramen.

Fia. 2. The sphenoid bone seen opon its posterior aspect : afier Cheselden.

No. 1. The basilar portion of the sphencid bone. 2. The sarfece which aniculates with the basilar process of the oecipital bone.
3, 3. The posterior clinoid processes. 4, 4. The anterior clinoid processes. 5, 5. The lesser wings of the sphencid. 6. The
aptic foramen on the right side. 7, 7. The sphenoidal fissure., &, The great ala of the sphenoid of one side ; its cerebral surface.
8, The spinous process, 10, The posterior opening of the Vidian canal. 11, The pterygo-palatine canal, 12, The pterygoid
fossa. 13 The internal pterypoid plate of the pterypoid process, 14, The hamular process. 15, The external pterygoid plate.

Fig. 3. The superior or cerebral surface of the sphenoid bone: after Cheselden,

No. 1. The cthmoidal spine. 2. The olivary process. 3, 3. The lesser wings. 4, 4. The anterior clinoid processes. 5, 5. The
optic foramina. @, 6. The depression for the last turn of the internal carctid artery. 7. The sella Turciea. 8, 8. The posterior
clinoid processes, %, The basilar portion of the bone. 10, The surface which articulates with the basilar process of the occipital
bone. 11, 11. The groove upon the side of the body of the sphencid bone for the horizontal portion of the internal carotid artery.
12, The sphenoidal fissure of one side. 13, The foramen rotundum. 14. The foramen ovale. 15, The foramen spinosum.
16. The spinous process of the sphenoid. 17, The spine at the extremity of the spinous process. 18, The great ala of the
sphenoid ; its cerebral surface.  19. The internal pterygeid plate of the pterygoid process. 20, The hamular process. 21, The
external pterygoid plate. .

Fio. 4. Cerebral surfaes of the sphenoid bone of a fetos.

Wo. 1. The anterior portion of the body. 2, 2. The redimentary lesser wings. 3. The posterior portion of the bady. 4, 4. Rudimen-

. tary plerygoid processes. 5, 5. Ruodimentary greater wings. 6, 6. Rudimentary spinous processes.

Fig. 5. The ethmoid bone, seen npon its upper and lateral surface: after Chesalden.

No. 1. The erista galli process. 2, 2. The eribriform plate. 3, 3. The saperior bordera of the bone. 4. The os planum. 5. The
anterior cells, completed by the lachrymal bone. 6, 6. Posterior ethmoidal cells. 7. The anterior extremity of the central
lamella.

Fig. 6. The ethmoid bone, seen upon its inferior and lateral surface : after Cheselden.

Nos. 1, 1. The central perpendieular lamella, 2, The os planum, 3. The superior turbinated bone. 4. The middle turbinated bone,
f. The superior meatus of the nose,

Fig. 7. The ethmoid bone, seen upon its posterior surface.

No. 1. The crista galli. 2, 2. The cribriform plates. 3, & The upper borders of the bome. 4, 4. The os planum. 5, 5. The lateral
masses. G, The central lamella. 7, 7. The superior turbinated bones. 8,8, The middle turbinated hones, 9, 9. The sUperior
mextuses.

Fig. 8. The two nasal bones, articulated and seen upon their under surface: afier Cheselden.

MNo. 1. The upper thick extremity of the bones. 2, 2. The irregular free margin, &, 3. The lateral borders which articulate with the
superior maxillary bones. 4, 4. The groove upon the under surface of each nagal bone, for the external branch of the nasal nerve.

Fia. 8. The lachrymal bone; its external surface : after Cheselden.

Mo. 1. The crest which divides the bone into two portions. 2. The orbital portien. 3. The lachrymal portion, grooved for the reception
af the lachrymal sac.

Fig. 10. The lachrymal bone; its internal surface : after Cheselden.

No. 1. A part of the vertical erest of the external surface.

Fig. 11. The inferior turbinated bone, seen upen iis convex sorface.

Fig. 12. The malar bone of the right side, seen upeon its external surface.

No. 1. The frontal process. 2. The soperior maxillary process. 3. The zygomatic process. 4. One of the foramina for the transmis-
sion of the filaments of nerves and small arteries.

Fig. 13. The malar bone of the right side, seen upon its internal surface : afier Cheselden.
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forms the border of the glenoid cavity ; here it presents two roots, of which one runs horizontally backwards, forming the outer
margin of the glenoid cavity, whilst the other turns inwards and forms the anterior border of that cavity. At the point of division
is a slight tuberele, which gives attachment to the external lateral ligament of the lower jaw. Now the anterior root widens and
subsides, becoming coneave from without inwards and convex from before backwards, as it forms part of the articular surface
upon which the lower jaw-bone moves; in its natural condition it is covered with cartilage. The other root, which is continued
horizontally backwards, bifurcates, one part turning inwards to the fissura Glasseri, whilst the other gradually subsides as it passes
backwards over the auditory tube, yet marks the separation between the sguamons and mastoid portions of the bone. The glenoid
Sossa, (ywrn a shallow pit,) marked off as here indicated, is elongated from without inwards, and divided into two parts by a
fissure, ( fissura Glasseri,) which transmits the chorda tympani nerve, laxator tympani muscle, and gives attachment to the pro-
cessus gracilis of the malleus. The part before the fissure is smooth, and articulates with the lower jaw ; the remainder lodges a
process of the parotid gland.

The mastoid part of the bone externally is rough, for the attachment of muscles, and prolonged downwards, forming the
mastoid or nipple-shaped process, (uasres, a nipple: sdos,) from which this division of the bone is named. This process overhangs
a groove, (digastric fossa,) for the attachment of the digastricus musele; close to this is a slight groove, the oceipital groove.
When viewed at its inner surface, the mastoid part presents a broad and generally a deep groove, which curves forwards and
downwards; it here supports part of the lateral sinus. It is usually pierced by a foramen, (mastoidenm,) which opens into the
sinus from the outer surface, commencing near the posterior border of the bone. The size and position of this hole vary in
different instances ; it sometimes exists at one side and not at the other.

The pefrous part, pars petrosa, {=ezps;, a stone,) forms a triangular pyramid (pyramis trigona) which projects into the base
of the skull forwards and inwards; it presents a base, an apex, (truncated,) three surfaces, and three borders. In the base is
situated the orifice of the auditory canal, which is bounded above by the posterior root of the zgygoma; inferiorly, and in the
greatest part of its circumference, by a enrved uneven lamella, (audifory process,) to which the eartilage of the ear is attached :
this process is in the fietus a separate piece. The canal itsell, (meafus auditorius externus,) narrower in the middle than at its
extremities, is directed obliquely forwards and inwards, and leads into the tympanum. The apex or inner end of the pars
petrosa, rongh, irregular, and, as it were, truncated, forms part of the foramen lacerum medium, and is pierced by the termina-
tinn of the earotid canal, (canalis caroticus :}—this canal commences in the inferior surface of the bone anterior and internal to
the jugular fossa, ascends at first perpendicularly, but soon turns horizontally forwards and inwards to the apex, where it ends.

The anterior surface of the petrous portion forms part of the middle fossa in the base of the skull, where it looks obliquely
. upwards and forwards, Towards the apex it is slightly grooved, where it corresponds with the ganglion of the fifth pair of
nerves, (Casserian.) A narrow groove is seen to run obliquely backwards and outwards; it lodges a small nerve, (the Vidian;)
it is named the Aiatus Fallopii, and leads to the aqueduct of Fallopius. Farther back is a rounded eminence indieating the situa-
tion of the superior semicircular canal.  The agueduct of Fallopius just alluded to commences at the internal aunditory meatus;
it is a small osseous tube lodged in the interior of the bone, and passing at first in an arched direction, outwards and upwards,
then backwards and downwards towards the basis of the skull, where it ends in the stylo-masteid foramen ; it transmits the portio
dura, and receives, through the hiatus Fallopii, the Vidian nerve., The posterior surface looks obliquely backwards, and forms
part of the third or posterior fossa at the base of the skull. In it will be observed a large orifice, leading to a short canal, (meatus
auditorius internus.) The canal is oblique in its direction, having an inclination outwards and forwards. It conveys the
auditory and facial nerves. [Its fundus is formed by a lamella of bone, (lamina eribrosa,) divided into two parts by a crest or

No. 1, The frontal process. 2. The orbital process. 3. The superior maxillary process. 4. The zygomatic process. 5. One of the
foramina for the transmission of filaments of nerves and small arteries to the integument of the face.

Fro. 14, An anterior view of the palate bone.

No. 1. The horizontal portion of the palate bone. 2. Tts perpendicular portion. 3. Tis tuberosity. 4. The spheno-palatine foramen
&. The orbital portion. & "The sphencidal portion. 7. The ridge that gives attachment to the inferior tarbinated bone.

Fio. 15. A pesterior view of the palate bone.

Ne. 1. The horizental pertion. 2. The perpendicular portion. 3. The tuberosity. 4. The surface which articulates with the external
prerygoid plate. 5. The surface which articolates with the internal pteryeoid plate. 6. The ridge that gives attachment to the
inferior turbinated bone. 7. The spheno-palatine foramen. 8. The orbital portion, 9. The sphenoidal portion.

Fig. 16. An éxternal view of the palate bone,

No. 1. The perpendicular portion. 2. The posterior palatine groove. 3. The posterior palatine foramen. 4. The tuberosity. 5. The
spheno-palatine foramen. 6. The orbital portion. 7. The sphenoidal portion.

Fig. 17. The under surface of the palate portion of the palate bone.

No. 1. The palate spine. 2. The transverse ridge which gives attachment to the aponeurosis of the tensor palati musale. 3. The pas-
terior palatine foramen. 4. The toberosity.

Fie. 18. The voemer,

No. 1. The bread and eoncave extremity, which articulates with the rostrum of the sphencid bone. 2. The anterc-sopericor baorder,
which articulates with the central lamella of the ethmoid bone and with the cartilage of the septam. 3. The inferior border for
articulation with the palate processes of the superior maxillary and palate benes. 4. The posterior and free border of the vomer.
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ridge ; the upper or smaller part is pierced by a foramen which transmits the facial nerve, whilst the lower presents several
very small apertures through which the fibrille of the auditory nerve pass. About three lines further back than the orifice
of the meatus is a narrow fissure, oblique in its direction. It is the termination of the agumductus vestibuli. Between the

PLATE XIII

The bones of the upper and lower jaw; the testh, the os hyoides, and the anatomical characteristies of a rib, are shown in this plate.

Fi. 1. The two superior maxillary bones articolated : after Cheselden.

No. 1. The body of the bone. 2. The canine fossa, 3. The infra-orbital foramen. 4. The incisive fossa, 5., The harmonial satore
of the two bones, 6. The nasal spine. 7. The semi-lunar notch, forming the lateral boundary of the anterior narcs. 8. The nasal
process. 9. The concavity for the articalation of the lachrymal bone. 10, The malar process.  11. The tuberosity of the superior
maxillary bone. 12, The median incisor of the right bene. 13. The latoral incisor. 14. The eanine tooth. 15. The two bicos-
pidati, or small molars. 16, The three large molars, 17, 17. The alveclar process.  18. The left superior maxillary bone. 19,
The epening of termination of the nasal duct. 20. The opening of the antrum of Highmore. 21. The noteh for the reception of the

nagal benes, 22, The palate process of the superior maxillary bone.

Fig. 2. The superior maxillary bone of the left side; a part of the bone has been removed in order to show the cavity of the antrom:
after Chesalden.

The references from 1 to 16 are the same 28 in the preceding figure. 17, 17. The alveolar proecss. 1B, The cavity of the antrum
Highmori, laid open by the removal of a part of the anterior wall of the bone. 19. The orbilal process. 20. The lachrymal
taberele.

Fig. 3. The left superior maxillary bone, with the pale and inforior turbinated bone ; seen upon their nasal aspect: after Cheselden.

No. 1. The nasal surface of the superior maxillary bone. 2. The opening of the antmm. 3. The inferior turbinated bone, remaining
attached to this surface, 4, The infirior meatus of the nose, into which the nasal duct opens. 5. The nasal process of the bone,
€. The semi-lunar noteh for the anticulation of the lachrymal bone. 7. The border of the orbital plate which articulates with
the ethmoid bone. 8. The nasal surface of the perpendicular lamella of the palate bome. 9. The nasal spine. 10, 10. The
palate process of the superior maxillary bone. 11, 11. The alveolar process. 12, 12. The palate process of the palate bone. 13,
The palate spine. 14, The tuberosity of the palate bone. 15, Its hamular process. 16. The groove forming part of the nase-
palatine eanal.

Fua. 4. The inferior maxillary bone: after Cheselden.
No. 1. The body of the bone. 2. The symphysis. 3. The mental foramen. 4, 4. The alveolar process. 5, 5. The ramus of the

lower jaw. 6, 6. Its angle. 7, 7. The coronoid process. 8, 8. The sigmoid noteh. 9. Its condyle. 10. The neck of the eon-
dyle. 11. The inferior dental foramen. 12, The mylo-hyoidean ridge. 13, The median incisors. 14, The lateral incisor. 15,
The canine. 16 The bicuspidati or small molars. 17, Two of the large molars, the third molar or dens sapientie has not yet
appearcd.

Fi6. 5. The inferior maxzillary bone; seen from within.

Nos. 1, 1. The body of the bone. 2. The symphysis. 3, 3. The roegh surfaces for the attachment of the digastric moscles. 4. To-
bercles for the attachment of the genio-hycidei and genio-hyo-glossi muscles. 5, 6. The mylo-hyoidean ridge, at each side. 6, 6.
The smoath surface against which the sublingual gland rests. 7, 7. The surface against which the submaxillary gland rests. 8, 8
The ramus of the inferior maxillary bone. 8, 9. Its angle. 10, 10. The inferior dental foramen. 11, 11, The mylo-hyoidean
groove. 12, 12. The coroncid process. 13, 13. The sigmoid noteh. 14, 14. The condyle. 15, 15. The neck of the condyle.

Fio. 6. The teeth of the upper and lower jaw : after Cheselden,

Nos. 1, 1. Median ineigors. 2, 2. Lateral incisors. 3, 3. Canines. 4, 4. First bicuspidati. 5, 5. Second bicuspidati. 6, 6. First
molars. 7, 7. Second molars. 8, 8. Third molars, or dentes sapientiz. A, The seeond and third molars of the lower jaw elosely
locked together, and showing the recurved form of the fang which cccasionally occurs. B, Seetion of a molar tooth, showing its
anatomical structure. 1. The crown. 2. The neck. 3, 3. The roots or fangs. 4. The cavitas pulpa.

Fio. 7. The os hyoides, viewed from the front,

No. 1. The body. 2, 2. The greater cornua. 3, 3. The lesser comua.

Fig. 8. The os hyoides, viewed upon its inner aspect.

No. 1. The body, 2, 2. The greater cornua. 3, 3. The lesser comua.

Fia. 9. The sixth rib: after Cheselden.

No. 1. Its shafi. 2, Is head. 3. Itz meck. 4. Its tubercle. 5. The artienlar sorface upon the twhercle. 6. 'Th&a'ng]oof the rib.
7. The groove along its lower border for the lodgment of the intercostal vessels and nerve. 8, The extremity which aniculates with
the costal eartilage.

Fia. 10. The first rib : after Cheselden.

No. 1. Tts head. 2. The neek. 3. The tuberele. 4. The articolar surface upon the tubercle. 5. The projection for the attachment
of the tendon of the scalenus anticus musele. 6. The groove for the subelavian artery. 7. The groove for the subclavian vein.
8. The extremity for articulation with the eostal eartilages. ‘

Fig. 11. Two of the dorsal vertebrm, with which a rib is articalated ; the figure is intended to show the mode of articulation of these
bones: after Cheselden.

Nos. 1, 1. The bodies of the verigbree, 2. The intervertebral substance. 3, 3. Tha transverse G i ;
5. A half facet for the head of a rib. 6. The anticular surface upon the extremity of the Iml"wmp mtg *;;': m:, IEL'T:r
the tubercle of a rib. 7. A rib articalated with the vertebra. 8. Another half facet for the articulation of the head of a b, 9. 9.
Infericr articular processes. 10, A spinous process, :
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aperture of the aqueduct and that of the meatus is an irregular depression, into which a small process of the dura mater
is fixed.

On the inferior surface of the pars petrosa, which is exceedingly irregular, we observe, proceeding from within outwards and
backwards, a rough surface, giving attachment to the levator palati and tensor tympani muscles, the carotid foramen, the jugular
fossa, the vaginal and styloid processes; lastly, the stylo-mastoid foramen. The carotid foramen leads into the enrved canal
(canalis caroticus) already noticed. The jugular fosse (fossa bulbi vene jugularis interna) is named by some the “ thimble-like”
cavity, also the “foramen lacerum posterius.” It is of large size, and formed in the contiguous margins of the temporal and
occipital bones. Tt is in some cases divided into two parts, but unequally, by a spicula of bone; the anterior and inner portion
gives passage to the glosso-pharyngeal, vagus, and spinal accessory nerves, whilst the posterior and larger one transmits the
jugular vein. External to the margin of the fossa is the styloid or penecil-like process, long and tapering, with an inclination
downwards and forwards. Its length varies from an inch to an inch and a half; it gives attachments to three muscles and two
ligaments. Close before the base of the styloid process is a compressed bony plate, the free surface of which looks obliquely
forwards and forms the back part of the glencid or articnlar cavity. This is named the vesinal process, (vagina processis
styloidei.) Between the root of the styloid process and the mastoid is the stylo-masfoid foramen, (f. stylo-mastoideum,) so
called from its position with regard to the processes just named. It forms the outlet or termination of the aqueduct of Fallopius,
and gives exit to the facial nerve.

The superior border of the pars petrosa is grooved for the petrosal sinus; the anterior, which is very short, forms, with the
squamous part, an angle at their point of junction, in which is sitnated the orifice of the Eustachian tube, a canal which leads
from the pharynx to the tympanum: above this, and separated from it by a thin horizontal lamella, (processus cochleariformis,)
is another osseous tube, that gives passage to the tensor tympani muscle. The posterior border articulates with the basilar
proeess of the oceipital bone and forms with it the jugular fossa. About the middle of this edge or border is a minute foramen,
the opening of a small canal leading from the cochlea, (agueductus cochlex.)

oIriiculations.—The temporal bone articulates with the parietal, malar, inferior maxillary, sphenoid, and cecipital bones.

vittachments of muscles,—To the zygoma is attached the masseter; to the squamous portion, the temporal ; to the mastoid
process, the retrahens aurem, the sterno-mastoid, splenius capitis, and trachello-mastoideus ; to the digastric fossa, the digastricus;
to the styloid process, the stylo-glossus, stylo-hyoideus, and stylo-pharyngeus; to the apex of the petrous portion, the levator palati
and tensor tympani.

Developement.—The squamous, mastoid, and petrous parts of the bone have each a separate ossific centre. So have the
processes, viz., the zygomatic, styloid, and auditory.

The Sphenoid Bone—The sphenoid is a single bone placed transversely at the base of the skull, and articulated with all the
bones of the cranium and several of those of the face, between which it is inserted somewhat like a wedge, whence its name
(7¢%, & wedge ; sy, like ;) its form has been likened to that of a bat with its wings extended; and the comparison is not very
far-fetched, particularly if the ethmoid bone remains attached, as often happens. Like other irregular bones, it ma.r,.r be divided
into body and processes.

To place this bone in its proper position so as to perceive clearly the relations of its different parts, observe that it has two
thick processes somewhat like legs. Hold it so that these shall projeet downwards. as if from beneath the body and wings, and
let those edges of the processes which are channelled into vertical grooves look backwards.

£)f the body, or central part of the bone.—To give precision to its description, we say that it presents six aspects or surfaces,
each of which looks in a different direction and has distinet relations :—The superior surface, which forms part of the basis of the
skull, is of limited extent, yet is hollowed into a deep pit, which lodges the pituitary gland : hence this excavation is called pifu-
itary fossi, and sometimes “sella Turcica,” from some resemblance to a Turkish saddle, (ephippium.) On either side of the fossa
the surface is depressed, and corresponds with the cavernous sinus; farther back are two superficial grooves, directed from behind
forwards, which correspond with the internal carotid arteries. Before the fossa, is a slightly depressed portion of the bone, on a
level with the optic foramina, on which rests the commissure of the optic nerves ;—behind it is a prominent ascending lamella, of
a square form, and sloping backwards, so as to be continuous with the basilar groove of the occipital bone: the corners of this
lamella project over the fossa, and are called the posterior elynoid processes, (xiws, a bed.)

The inner surface is the narrow interval between the pterygoid processes; it is intersected by a prominent spine, called the
rosfrim OF azygos process, which dips downwards and forwards to join the vomer. At each side are two small and slightly
everted lamell, (projecting from the base of the pterygoid processes,) which articulate with the margins of the vomer. Farther
out is a small groove, which contributes with the head of the palate bone to form the plferyro-palatine canal.

The anterior surface is very irregular, and presents the openings of two deep sinuses, into which the bone is hollowed :
these sinuses (sphencidal) do not exist in young children; in the adult, in whom they are of considerable size, they are separated
by a thin partition, (septum sphenoidale,) which is continuwous inferiorly with the rostrum, and in the front articulates with the
central lamella of the ethmoid bone. The sinuses are covered in- anteriorly by two thin osseous plates, the sphencidal spongy
bones, (cornua sphenoidalia, cornets sphenoidaux ;) these do not, however, altogether scal up the sphenaidal sinuses, but leave a
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circular aperture, by which they communicate with the posterior ethmoidal cells. In early life they are distinct, and easily
separable ; but in the adult they become united either with the margins of the sinuses or with the ethmoid or the palate bone,

The posterior surface is flat, and united with the basilar process of the occipital bone,—in early life by cartilage, but in adult
age by osseous matter.

The lateral surfaces are continuous with the great wings, which branch out from them on either side.

Gf the Processes—The principal processes are, the great wings, the small wings, and the pterygoid processes; the minor
ones are the ethmoid spine, processus olivaris, elinoid processes, the rostrum, the hamular and spinous processes.

The greal wings (ale majores) projeet outwards, forwards, and upwards, from the sides of the hud:,r of the bone, and are so
formed as to present each three surfaces, looking in different directions; one, anterior, (orbifal,) is square, smooth, inclined
obliquely forwards, and forms part of the outer wall of the orbit; the second, (superior or cerebral,) of much greater extent, is
elongated from behind forwards, and coneave, so as to form part of the middle fossa of the basis of the skull, which supports the
middle lobe of the brain; the third (external or Zemporal) looks outwards into the temporal fossa, where it forms part of the side
of the eranium. It is elongated from above downwards, and slightly hollowed. But it will be observed that this surface, taken
as a whole from the top of the wing down to the root of the pterygoid process, presents two parts divided by a slight ridge; of
these the upper and longer one just noticed forms part of the temporal fossa, and the inferior or smaller division, of the zygo-
matic fossa.

The small wings, (alm minores,) called also wings of Ingrassias, are triangular in form, horizontal in direction, and extended
forwards and outwards, on a level with the upper surface of the body—its fore part. ‘Their upper surface, plain and flat, sup-
ports part of the anterior cerebral lobes, the inferior one overhangs the back part of the orbit and the sphenoidal fissure. The
anterior border, sharp, thin, and rough, articulates in the greater part of iis extent with the orbital plate of the frontal bone, and
internally, at the middle line, where the bases of the two processes are united, there is a slight angular process, (ethmoidal spine,)
which articulates with the cribriform lamella of the ethmoid bone. The posterior border, rounded and smooth, is free and unat-
tached, and corresponds with the fissure (fissura Sylvii) which separates the anterior from the middle lobe of the brain. The
external and anterior ends of these processes are sharp and pointed, whilst posteriorly they terminate in two blunt tapering pro
ductions, which incline obliquely backwards, towards the pituitary fossa, and overlie the cavernous sinuses. These are called
anlerior clinoid processes.

The plerygoid processes are seen at the inferior surface of the bone, from which they project down like legs rather than
wings, though the name given to them would indicate the reverse, (wrend, & wing.) Each of these consists of two narrow plates,
{ plerygoid lamellw,) united at an angle in front, and diverging behind, so as to form an angular groove, ( plerygoid fossa.) The
internal plate, longer and narrower than the external, is prolonged into a slight round process, named, from its crooked form, the
hook-like or hamular process, round which plays the tendon of the tensor palati muscle. The external lamella looks outwards,
and somewhat forwards, bounds the zygomatic fossa, and gives attachment to the external pterygoid muscle. At the root of the
internal lamella is situated a slight depression, ( fossa navieulgris,) which gives attachment to the tensor palati muscle; in the
groove or fossa, between the two plates, arises the internal pterygoid musele. The groove is incomplete at its lower part when
the sphenoid bone is examined by itself; for an angular interstice exists between the pterygoid lamelle. ‘This, however, is filled
up by a part of the pyramidal process of the palate bone, which is inserted between the margins of the lamelle.

The ethmoid spine, already noticed, is a very small angular plate, which projeets forward on a level with the upper surface
of the lesser wings in the middle line, and articulates with the eribriform lamella of the ethmoid bone.

The processus olivaris is a minute eclevation seen on that depressed piece of bone on a level with the optic foramina, and
which supports the commissure of the optic nerves.

The elinoid processes are two pair, one before, the other behind the pitnitary fossa ; therefore ealled anterior and posterior.
A spicula of bone often passes from the anterior to the posterior clinoid process at one or both sides; and occasionally one dips
down from this to the body of the bone.

The rostrum is the prominent angular ridge, which projects downwards from the under or guttural surface of the bone,
dividing it into two parts,

The kamular processes projects from the termination of the internal pterygoid plate, is thin, constricted, and curved in the
greater part of its extent, but ends in a small blunted tubercle.

The spinous process are placed al the posterior and inner terminations of the great wings, from which thny project down-
wards about two lines.

Each lateral half of the bone presents a fissure, four foramina, and a canal. The fissure, ( fissura sphenoidalis,) triangular
and elongated, is placed between the lesser and greater wings, opens into the orbit, (hence sometimes named foramen lacerum
orbitale,) and transmits the third, the fourth, and the sixth nerves, the ophthalmic branch of the fifth and the ophthalmic vein.
This fissure is separated at its base {rom the foramen opticum by a narrow plate of bone which passes from the under surface of
the anterior elinoid process (at its root) obliquely down to the body of the sphenoid bone; to this is attached a small tendon,
commen to the inferior, internal, and external recti muscles of the eye. 0Of the foramina,—the optic foramen inclines outwards
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and forwards on a level with the fore-part of the body of the bone; it transmits the optic nerve and the ophthalmic artery.
Farther back and on a lower plane, inasmuch as it is situated in the great wing, is a round aperture, leading forwards; it is the
Joramen rotundum, which transmits the superior maxillary branch of the fifth pair of nerves: a little farther back and more
external is a larger foramen, of an oval form, hence called foramen ovale; it gives passage to the inferior maxillary branch :
near the posterior angle of the ala is the foramen spinosum ; it is very small, and transmits the middle meningeal artery. The
root, or base, of each internal pterygoid process is pierced by a eircular foramen, ( plerygoidenm,) more properly a canal, extend-
ing horizontally from before backwards, slightly expanded before, narrowed behind, and giving passage to the posterior branch
from Meckel's ganglion, ( Fidian, pterygoid.)

wrticulations—The body of the sphenoid bone articulates posteriorly with the basilar process of the oecipital, anteriorly with
the ethmoid ; with the orbital processes of the frontal by the lesser and greater ala; with the anterior inferior angles of both
parietal, and the squamous portion of the two temporal, by the great ale, and by the spinous processes with the angles between
the petrous and squamous portions of that bone : with the vomer it articnlates by the rostrum; with the malar bones by means
of the external border of the orbital plates, and with the palate bones by the pterygoid processes ;—in all, twelve bones.

JAttachmenis of muscles—Round the optic foramen in each orbit are attached the four reeti, the obliquus superior, and
levator palpebrie muscles; to the external surface of the great ala at each side, the temporal muscle ; to the external pterygoid
process, the external pterygoid muscle ; to the pterygoid fossa, the internal pterygoid ; to the inferior half of the internal pteryzoid
plate, the superior constrictor of the pharynx; and to the fossa navicularis, the circumflexus palati; and to the spinous process,
the laxator tympani.

Developement.—There are two osseous cenires in the great wings, two in the pterygoid processes, and two in the small
wings. The anterior and posterior segments of the body of the bone commence by distinct points; and as these in some instances
unite, one with the great wings and the other with the small ones, before they become joined to one another, this condition of the
bene presents an analogy with its permanent state in fishes, reptiles, and most mammalia, in which we find an anterior and pos-
terior sphenoid bone, There appear also two osseous points at the inner borders of the optic foramina.

Ethmoid Bone.—The elhmoid, or sieve-shaped bone, (gfuo, 4 sieve; ndep, like ; os ethmoides,) is common to the eranium,
the orbits, and the nasal fosse ; it is placed at the fore part of the base of the skull, from which it projects downwards, and is
inserted between the orbital plates of the frontal bone, lying behind the nasal and superior maxillary bones, before the sphenoid
and above the vomer. It is exceedingly light and thin, considering its size ; and seems, at first, but a collection of irregular cells,
enclosed between plates of bone as thin as paper. It is of a euboid figure, symmetrical, and composed of two lateral masses,
between which is interposed a central vertical plate. This points out a mode of dividing the bone for the purpose of description,
but it is more convenient to consider it as a whole, and examine separately each of its six surfaces.

To place the bone in its proper position, observe that its upper surface is the one from which arises a smooth angular process
like a cock’s comb. The short border of this looks forward, and the long sloping one backwards.

The superior, or cerefral surface of the bone, is at once recognised by its presenting a triangular process, which projects
upwards from it, in the middle line; this process, from some resemblance to a cock’s comb, is called eriste galli. The surface
of the crista is smooth and compact, its form triangular, the base being horizontal, and on a level with the cribriform plate, below
which it is continuous with the perpendicular lamella forming the septum narium ; the posterior border of this process is long,
and slopes backwards, but the anterior is short, and nearly perpendicular; at its junction with the base two small bony masses
sometimes project forwards, leaving between them a fissure which forms part of the “ foramen cmenm,” placed in the middle line
at the junction of this bone with the frontal. The crista galli is usually perpendicular, but occasionally inclines to one side ; it is

PLATE XIV.

An anterior view of the trunk of the skelefon : after Cheselden.

No. 1. The axis. 2. Iis odontoid process. 3, 3. The foramen in its transverse process for the passage of the vertebral arery. 4, 4.
The bodies of the cervical vertebrse, 5, 5. Their intervertebral substance. 6, 6. The transverse processes, with their anterior and
posterior tubercles. 7. The body of the first dorsal vertebra, 8, 8. The first rib. 9, 9. The head of the first rib, which in this
subject would seem io artieulate with the last cervical vertebra. 10, 10. The clavicle. 11, 11. Tts rounded or sternal extremity.
12, 12, Tis fattened or seapular end. 13, 13. The anterior surface of the scapula. 14, 14. Its superior or short border. 15, 15,
Its posterior berder or base. 16, 16. Its anterior border. 17, 17. Glenoid eavity. 18, 18. The neck of the scapula. 19, 19, The
coracoid process. 20, 20. The acromion process. 21, 21. The seven true ribs. 22,22, The falss rbs. 23, 23, The two feating
ribs. 24, 24. The costal cartilages. 25. The first piece‘of the stermum. 26. The middle piece. 27, The ensiform eanilage.
28. The last dorsal wertebra. 29, 29, The bodies of the five lombar vertebrs. 30, 30. Their transverse processes. 31, The
gacrum. 32, The coceyx. 33, 33. The os iliom. 34, 34, Tts erest. 35, 35. The anterior and superior apinons process. 36, 36.
‘I anterior inferior spincus process. 37, The acetabulum of the right side. 38, 38, The body of the os pabis. 39, 39, Its crest.
40, 40. The ilio-pectineal eminence. 41. The symphysis pubis. 42, 42. The ramus of the pubis at each side. 43, 43, The
ramus of the ischium. 44. The toberosity of the ischium. 45. The spine of the ischium. 46. The great sacro-ischiatic notch.
47, 47. The cburator foramen.
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sometimes bulged a little at the sides, and is then found to enclose a small sinus; it gives attachment to the falx cerebri, the two
layers of which in & manner embrace it.

Beside and behind the crista is the sieve-like or cribriform lamella, (lamella cribrosa.) It eonsists of a narrow plate of bone,
pierced by a number of holes, from which it derives its name ; posteriorly this plate of bone is, for a very litele way, even and
honzowtal ; it then becomes dcpmssed into two grooves, beside the cl'ista, which lﬂdg& the g;nugi.ia of the Dlﬁ.ﬂ-tﬂl’jl' nerves.  This
part of the surface is narrow, elongated from behind forwards, and pierced by numerous foramina, for the transmission of the
filaments of the olfactory nerves. The foramina in it are of three sorts: those which lie along the middle of the groove are mere
hwles or perforations which permit the filaments of the nerves, with their membranous investments, to pass down to the roof of
the nares; the external and internal rows are larger, and form the orifices of small canals, which are grooved in the bone, and
subdivide as they descend into the septum and spongy bones. In the anterior border of the cribriform lamella, and close to the
erista galli, is a fissure at each side of its base, which transmits the nasal filament of the ophthalmic nerve. Along the outer
margin of the cribriform plate we observe several small cellules, which are open, and, as it were, incomplete when the bone is
detached from its natural situation, but are closed in by the orbital plates of the frontal bone, and completed by a junction with
the cells observed in their border. At the posterior margin of this surface, and in the middle line, is a slight notch, which receives
the ethinoid spine of the sphenoid bone.

The anterior surface of the bone presents in the middle the edge of the perpendicular or nasal lamella; at the sides of this
are narrow grooves which separate it from the lateral masses, and form the upper part of the nasal fossee; still farther out are
some open eellules, which when the bone is in its place are closed by the ascending process of the superior maxillary bone.

The posterior surface presents also in the middle the edge of the perpendicular lamella, then the grooved posterior margins
of the ethmoidal turbinate bones, and still more externally large open cellules which are closed by the sphenoid bone and its tar-
Linate bones, and lower down by the head of the palate bones.

The lateral or orbital surfaces are smooth and plain; each is formed of a thin plate of bone, (famelia plana, os planum,)
which lies in the inner wall of the orbits. .

Thus far we can proteed with our description of the bone as if it were a single piece, which presented several aspects, each
requiring to be noticed ; but when we look at it from below we find it expedient to consider it as divisible inte a central or median
plate, and two lateral parts or masscs.

The inferior, or nasal surface of the bone, is of considerable extent, and presents in the middle line a flat plate of bone, and
twa lateral masses separated from it by a narrow interval : these lateral parts are formed of thin plates, enclosing cellules, which
appear so complex as to be likened by some persons to a labyrinth, The descending or nasal plate, (lamella nasalis,) called also
the perpendicular plate, though it frequently inclines to one side, forms a considerable part of the septum nasi; it is continuous
above with the base of the erista galli, as already stated ; below, it articulates with the vomer and the triangular cartilage of the
tiose 3 its anterior margin joins by its upper part with the nasal process of the frontal bone, and lower down supporis the ossa
uasi; the posterior margin articulates with the septum sphenoidale. This plate presents a number of grooves and minute canals,
leading from the foramina of the cribriform lamella, for the transmission of the olfactory nerves: in the natural condition it is
covered by the pituitary membrane.

Lateral masses—The external surface of each of these consists of a thin, smooth, and nearly vertical plate of bone, (lamella
plana, os planum,) which closes in the ethmoidal cells, and forms a considerable part of the inner wall of the orbit: it articulates
nhave with the orbital plate of the frontal bone ; below, with the superior maxilla and palate bone; in front, with the os unguis;
and behind, with the sphenoid. At its anterior and posterior margins, the ethmoidal cells are open when the bone is detached

PLATE XV.

A posterior view of the trunk of the skeleton : after Cheselden.

Na. 1. The last cervical vertebra. 2. The first dorsal vertebra, 3, 3. The spinous processes of the dorsal vertebra, showing their
imbricated position. 4, 4. The two last dorsal verichrm, showing their approximation in form to the lombar vertebre and their
exceedingly short transverse processes. 5. The first lombar vertebra. 6. The last lumbar vertebra. 7,7, The bodies of the
lumbar vericbrae. 8 B. The sacrum. 9. The first piece of the coceyx. 10, 10. The posterior sacral foramina. 11. The termina-
ton of the sacral capal. 12, 12, The spaces between the arches of the vertebra, which are elosed in the fresh subject by the
ligamenta subflava, 13,13, The first rib. 14, 14. The seventh and last trae rib. 15, 15. The three upper False ribs. 16, 16. The
two last false ribs,—the Soating ribs. 17, 17. The costal cartilages. 18, The first piece of the steroum. 16, 19. The sternum.
20. The ensiform cartilage. 21, 21. The whercles of the ribs articnlating with the extremities of the transverse processes of the
ten upper dorsal vertebree. 22, 22, The angles of the ribs; the surface between the tubercles and the angles is rough for the
attachment of museles, 23, 23 The inter-vertebral substance, situated between the vertelrs, 24, The ilinm. 25, 25. Iis crest.
26. The postesior superior Spincus process. 27, The postericr inferior spinous process. 28, The anterior inferior spinous process.
20, The border of the acetabalum. 30, The great sacro-ischiatic notch, 31, 31. The isehium. 32, The gpine of the ischiom.
33, The lesser sacro-ischiatic notch. 34, The tuberosity of the ischium. 35. The ramus of the ischium. 38, The es pubis.
37. s amus. 38, The symphysis pubis. 39, 39, The ilic-pectineal line, 40; The oblurator foramen.
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from its connexions ; in the former situation they are closed by the os unguis; in the latter by the sphenoid spongy bones. In its
upper margin are two grooves, which are formed into foramina by similar indentations in the frontal bones, and so form the
internal orbital foramina, ( foramen orbilarium inlernum, anferius of posterius.)

The inner surface of each lateral mass forms part of the external wall of the corresponding nasal fossa, and consists of a thin
osseous plate, connected above with the eribriform lamella, from which it hangs down, and below ends in a free margin, which is
convaluted a little, and represents the middle spongy bone. At its upper and fore part is a square, flat, but rough surface, which
is pierced by a number of grooves, leading from the foramina of the cribriform lamella; posteriorly are placed two thin and also
rough osseous plates, curved a little, so as to represent small bivalve shells, from which circumstance they are called ethmoidal
furbinate bones; but from their texture, being eellular and porous on the surface, they are named spongy bones. Of these, the
first or upper one, (concha superior,) which is also placed farther back, is very small ; by the curve or coil which it makes it arches
over, and forms a groove or channel, (meafus naris superior:) this is of small extent from before backwards, not being more than
half that of the ethmoid bone ; it communicates with the posterior ethmoidal cells, and the sphenoidal sinuses. Still lower down
is another osseous lamella, thin, rough, and convoluted, which is the second ethmoidal spongy or turbinate bone. Its lower
margin is more rough and prominent than that of the upper one, and its extent from before backwards nearly double. Beneath
this is & groove or channel which it overhangs so as to form the second meafus naris, which communicates with the anterior
ethmoidal cells and the frontal sinuses.

The osseous rough plate here described gives attachment by its outer surface to a number of osseous lamell®, thin and
delicate, which pass across the space between it and the lamella plana, dividing it into a number of cells, (ethmoidal) These do
not all communicate: they are separated into two sets by a sort of transverse partition, the posterior being small and few in
number—irom four to five,—whilst the anterior, larger and more numerous, communicate with the frontal sinus.  The cellule,
which directly communicates with the middle meatus, is prolonged, in a curved direction, upwards and forwards, opening by a
small aperture into the anterior ethmoidal cells, and by another, farther on, into the frontal sinus; and, as it is broad below and
tapering above, it assumes somewhat the form of a funnel, and hence is named fnfundibiwlem.

The superior border of each lateral mass presents some incomplete cells, before notieed, when describing the eribriform
plate ; the inferior gives off some irregular lamelle, which articulate with the side of the maxillary sinus and the inferior turbinate
bome; the anterior also exhibils some incomplete cells, which are closed in by the os unguis and the nasal process of the superior
maxillary bone,

JArtienlations.—The ethmoid articulates with thirteen bones—the frontal, the sphenoid, and vomer, two nasal, two ossa
unguis, two superior maxillary, two palatal, and two inferior spongy bones. :

Ldevelopement.—There is an ossific eentre in each lateral mass, and one in the perpendicular lamella.

Chssae friguelra—Accidental, or supernumerary bones, are not unfrequently found in skulls. From their form, which is
very variable, they are sometimes called triquetra, at others, triangularia, or ossa Wormii, from Wormius the anatomist, who is
said to have given the first detailed description of them. They are osseous plates, with serrated margins, inserted, as it were,
between two cranial bones, and appearing like islets placed in the sutures. Their most ordinary position is in the lambdoid suture,
next in the sagittal, seldom if ever in the coronal, never in the squamous. The superior angle of the oceipital bone sometimes
OCCurs as an accessory piece ; so does the anterior inferior angle of the parietal. They are not found before the sixth or eighth
month after birth; and, whatever varieties of size and appearance they may present, the principle of their formation is the same
in all eases.  As the broad bones grow by successive deposits, extending from their central points towards the margins, whenever
the natural process is retarded or interrupted, the mode of osseous deposition takes a new direction, a new centre is established
in the layer of cartilage between the margins of the bones, and therefore in the situation of the suture, from which it extends

._nutwnnls until it comes into contact with the margins of the contiguous bones, with which it becomes united in the usual way by
suture,

Bones af the foce—The bones of the face are fourteen in number.

The superior mazillary bone—This bone (maxilla superior) is very irregular; it presents an external convex surface, cor-
responding with the anterior and lateral parts of the face; another, internal, of considerable extent, corresponding with the nasal
cavity ; one, superior, smooth, and inclined inwards, forming the floor of the orbit, and surmounted internally by a triangular
process, forming the side of the nose; lastly, a surface which projects horizontally inwards, to form the arch of the palate. The
external surface is bounded inferiorly by a thick dependent border, (alveola,) for the lodgment of the teeth ; to this, as to a common
point of union, all the other parts of the bone may be referred.

The alveolar border, thick, semicircular, convex externally, concave internally, is pierced along its margin by a number of
deep pits, (elveoli,) into which the tecth are inserted. The pits or sockets vary in form and depth, conforming in these particulars
to the roots of the teeth which they receive. From this border the external side ascends upwards to the margin of the orbit,
presenting some depressions and elevations; but at its fore part it is interrupted and excavated so as to present a deeply concave
margin, which, with a similar one in the corresponding bone, forms the anterior mares. This excavation is surmounted by a
process, (ascending or nasal,) prolonged as far as the frontal bone, with which it articulates. The external surface of this process,



30

slightly grooved, gives attachment to the orbicularis palpebrarum muscle and the levator labii superioris alufque lmsi-t The
internal, or nasal surface, somewhat concave, presents a rough line, running from before back wards, which articulates WthL!he
inferior spongy bone ; above this is a depression corresponding with the middle meatus of the nose, and, to wards the summit, a
rough surface, which closes in the anterior ethmoidal cells. The anterior border is rough, for its all,aﬂhmzzut 10 I_he nasal bone
the posterior presents a well-marked groove, running from above downwards, and a little backwards with a slight curve, and
which is completed into a canal by a similar one in the os unguis, for the lachrymal sac. T \
The part of the external surface a little above the molar teeth is elevated into a rough projection, {m-:z_si'ur eminence,) for ils
articulation with the malar bone. Anterior and inferior to this is observed a fossa, { fossa canina,) which gives attachment to the
levator anguli oris. Between this fossa and the margin of the orbit is the infra-orbital foramen, which lrlanmllits the superior
maxillary nerve. A little above the sockets of the incisor teeth is a slight depression, (myrtiform fossa,) which gives attachment

PLATE XVI.

The clavicle and seapala, with the ligaments of the sterno-clavicular articalation and shoulder joint.

Fig. 1. The clavicle of the left side of the skeleton.

No. 1. The sternal extremity. 2. Its aniculating surface, 3. Its scapular end, 4. The surface which articulates with the acromion
process.

Fio. 2. The under surface of the same clavicle,

No. 1. The surface which articulates with the stermum. 2. The rough surface for the attachment of the thomboid ligament. 3, 2. The
grooved surface for lodging the subclavius muscle. 4. The rough surface for the attachment of the eoraco-clavicular ligament.
5. The scapular end of the clavicle,

Fig. 3. The scapula of the left side; its dorsal aspeat.

Ne. 1. The superior border of the seapula. 2. The superior angle of the scapula. 3, 3. Tis posterior border. 4, 4. The spine. 5. The
triangular smooth surface at the commencement of the spine, over which the trapezius glides upon a bursa. 6. The acromion
process. 7. The supra-spinatus fossa. 8, The infra-spinates fossa. 9. The neck of the seapula. 10, The glencid fossa. 11. The
apex of the glemoid fossa, to which the long tendon of the biceps is attached. 12. The coracoid process. 13, The anterior or
inferior border of the scapula. 14, The rough sarface from which the middle head of the tricops muscle arises. 15, The surface
fior the attachment of the teres minor muscle. 16, The surface for the atachment of the teres major muscle. 17, The inferior angle
of the seapula.

Fio. 4. The anterior surface of the seapula of the left side.

Mo, 1. The soperior border of the seapola. 2. The supra-scapular notch. 3. The soperior angle of the bone. 4, 4. Ttz posterior
border. 5. The inferior angle. 6, 6. The anterior or inferior border, 7, 7. The concave surface of the venter of the scapula.
8. The neck of the scapula. 9. Iis glemoid eavity. 10. The rough ridge which gives attachment to the long head of the triceps
musele, 11. The coracoid process. 12, The acromion process.  13. The smooth surface which articulates with the seapular end
af the elavicle, 14, The spine of the seapala.

Fig. 5. An anterior view of the sterno-clavienlar amd costa-stornal artizulations.

Nos. 1, 1. The sternal extremities of the clavicles. 2, 2. The anterior sterno-clavicular lignments. 3. The interclaviealar ligamest,
4, 4. The costo-clavieular or thomboid ligaments. 5, 5. The first rib at each side. 6, 6. The costal cantilages of the second and
third ribs. 7, 7. Anterior costo-sternal ligaments.

Fio. 6. A posterior view of the sterne-clavicular and costo-sternal articulations. .

Nos. 1, 1. The posterior sternc-clavicular ligaments. 2. The inter-clavicular ligament. 3, 3. The costo-clavicolar or rhomboid
ligaments. 4, 4. The posterior coste-sternal ligaments. 5, 5. The superior costo-sternal ligaments. 6, 6. The inferior costo-
sternal ligaments.

Fig. 7. An anterior viow of the ligaments of the shoulder joint

No. 1. A part of the scapula. 2, The upper part of the hamems. 3. A part of the scapular end of the clavicle. 4. The seapulo=
clavicular articulation. 5. Tts inferior ligament. 6. The coracoid process. 7. The coraco-clavicular or trapezoid ligament. 8. The F
under surface of the acromion process. 9. The coraco-acromial ligament. 10, The transverse or coracoid ligament, converting the
supra-seapular notch into a foramen. 11. The capsalar ligament of the shoulder jeint. 12, The coracoe-humeral ligament. 13. The
tenden of the sub-scapularis muscle. 14, The tendon of the long head of the biceps, escaping from the shoulder joint.

Fie. 8. A posterior view of the shoulder joint.

Neo. 1. The spine of the seapula. 2. Its aeromion process. 3. The seapular extremity of the clavicle. 4. The superior seapulo-clavi-
cular ligament. 5. The coracold process. 6. The coraco-clavicular ligament, or conoid ligament. 7. The transverss or coracoid
ligament erossing the supm-scapular notel. 8. The supra-seapular foramen. 9. The superior border of the scapula, 10, The
eoraco-actomial ligament. 11. The capsular ligament of the shoulder joint. 12. The tendon of the supra-spinatus muscle, 13, The
tendon of the infra-spinatus. 14. The tendon of the teres minar. 15, The neek of the humerus.

Fic. 9. A portion of the scapala, showing the glenoid cavity and ligament.

No. 1. The scromion process. 2. The coracoid process. 3. The glenoid cavity. 4, 4. The glencid ligament. 5. The tendon of the
long head of the hiceps.

Fig. 10. A section of the shoulder joint, showing the interior of its cavity.

No. 1. The anterior surface of the scapula. 2. The head of the humeras. 3. Part of the glenoid cavity. 4, 4. The cut border of the
capsular ligament. 5. The tendon of the long head of the biceps, passing through the cavity of the joint. 6. Part of the
glenoid lignment.
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to the depressor muscle of the ala of the nose. Behind the malar tuberosity the surface is slightly excavated, and forms part ol
the zygomatic fossa; towards the posterior border it is plain, and forms one side of the spheno-maxillary fissure; and, at iis
junction with the orbital plate, it is rounded off and leads to the entrance of the infra-orbital canal. This surface is pierced by a
number of foramina, which transmit the superior dental nerves; it terminates by a slight tuberosity, which projects behind the
last molar tooth, The inuer surface of its posterior border is rough, for its attachment to the tuberosity of the palate bone, and
presents also a slight groove, contributing to the formation of the pesterior palatine canal, which transmits the descending palatine
branches from Meeckel’s ganglion.

From the upper border of the external surface, the erbifal plate projects inwards, forming the floor of the orbit; its surface
is smooth, being merely interrupted by the groove which leads to the infra-orbital canal; and at its inner and fore part near the
lachrymal groove is a minute depression, which gives origin to the inferior oblique muscle of the eye.

The horizontal or palate plate of the bone projects inwards, forming the roof of the mouth, and the floor of the nares. Its
nasal surface is concave from side to side, and smooth ; externally it is continuous with the body of the bone, internally it presents
a rough surface, which is articalated with the corresponding bone, and surmounted by a ridge, which completes the septum
narium by articulating with the vomer and nasal eartilage ; in front it is prolonged a little, so as to form a small process, (anterior
nasal spine;) beside it is the foramen, leading into the anterior palatine canal, which lodges the naso-palatine ganglion. The
inferior surface of the palate plate is rough, arched, and overhangs the mouth.

The body of the bone is hollowed into a large cavity, enfrum Highmori, or marillare, which in the fresh state is lined by
mucous membrane and communicates with the middle meatus of the nose. Its orifice appears of great size in the dried bone
when detached from its connexions, but it is considerably diminished when the contignous bones are in their natural position, viz.
the ethmoid, the inferior turbinate, and the palatal.

vrticulations.—With the corresponding bone ; with the frontal, by its nasal process; also with the ethmoid and os nasi;
with the palate bone; with the malar, by the malar eminence ; with the os unguis, the vomer, the inferior spongy bone, and the
nasal cartilage.

JAitachments of muselos.—Proceeding from below upwards ;—above the border of the alveolar arch, the buceinator, and the
depressor labii superioris aleeque nasi; to the canine fossa, the levator anguli orig, and the compressor nasi; to the margin of the
orbit, part of the levator labii superioris; to the nasal process, the orbicularis palpebrarum, and the eommon elevator of the lip
and ala of the nose; and just within the orbit, the inferior oblique muscle of the eye.

Developement.—In this case there are several ossific centres,—one in the nasal process, one in the orbital, one in the body,
and one or two in the palate process. If the growth be interrupted, the fore part of the alveolar border with a portion of the
palatal arch may remain separate from the rest of the bone, and represent an inter-maxillary bone,

The Malar Bone~The malar bone, {0z male,) common to the face and orbit, forms the most prominent point of the side
of the former,and the greater part of the outer border of the latter. Its form is quadrangular, The facial or antenor surface,
pierced by some foramina for small vessels, is convex, and gives attachment to the zygomatic muscles;—the posterior overlays
the zygomatic fossa, and is rough at its fore part for its articulation with the superior maxillary bone. The superior surface,
smooth, narrow, and lunated, extends into the orbit, and articulates with the frontal, spheneid, and superior maxillary bones.

The superior border forms the outer margin of the orbit; the inferior is on a line with the zygomatic arch, which it con-
tributes to form; the anterior articulates with the maxillary bone; the posterior, curved, gives attachment to the temporal
Aponeurosis,

Articulations.—It articulates with the frontal, superior maxillary, temporal, and sphenoid bones.

Attachments of muscles—The zygomatici, to its anterior surface ; the masseter, to its inferior border; to its anterior angle,
part of the levator labii superioris.

Developement.—It grows from a single ossific point.

The Nasal Bones.—The nasal bones, (ossa nasi,) situated beneath the frontal bone, and between the ascending processes of
the superior maxillary, are small, and irregularly quadrilateral, and form what is called the “bridge’ of the nose. They are
thick and narrow in their upper part, but gradually become wider and thinner lower down. The anterior surface of each, con-
cave from above downwards, convex from side to side, presents a minute vascular foramen ; the posterior, or nasal, is marked by
the passage of a branch of the nasal nerve; the superior border articulates with the frontal bone ; the inferior with the nasal
cartilage; the external with the ascending process of the maxillary bone; the internal with its fellow of the opposite side, and is
supported by the nasal spine of the frontal bone, and the perpendicular plate of the ethmoid.

They give attachment to the pyramidales and compressores nasi; and are developed each from a single osseous centre.

fis Unguis—0Os Lackrymale.—This small bone is named “ungual” from a resemblance, if not in form, at least in thinness
and size, to a finger-nail, (unguis;) it is also called the “lachrymal® bone, from its presenting a groove which, with a similar exea-
vation in the nasal process of the superior maxilla, forms the lachrymal groove. Placed at the inner and anterior part of the
orbit, it presents two surfaces and four borders; its external or orbital surface, plain in the greater part of its extent, is hollowed
anteriorly by a groove which runs from above downwards, and contributes, as above stated, to lodge the lachrymal sac.  Part of the
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internal surface, which is rough, corresponds with the anterior ethmoidal cells, the rest with the middle meatus narinm. The
superior border is articnlated with the orbital process of the frontal bone; the inferior with the superior maxillary bone ; and
where it dips down, to form a part of the lachrymal canal, it joins the inferior spongy bone ; anteriorly, it rests on the nasal pro-
cesses of the superior maxillary bone, and posteriorly on the os planum of the ethmoeid.

It is developed from one osseous centre.

The Palate Bone—The palate bone, (os palati,) wedged in between the superior maxillary and sphenoid bones, is common
to the cavity of the mouth, nares, and orbit. In its form this bone somewhat resembles that of the letter L, one part being
horizontal, the other vertical,

The horizontal or palafe plate of the bone, which is nearly square, and forms the back part of the roof of the mouth and
of the floor of the nares, articulates anteriorly with the palate plate of the maxillary bone ; internally, it presents a rough thick
border which rises up inlo a ridge, which joins with its fellow of the opposite side, and with it forms a groove which receives
the lower border of the vomer; externally it unites at right angles with the vertical portion of the bone ; posteriorly it presents
a thin free border, forming the limit of the hard palate, and giving attachment to the velum or soft palate which projects down.
wirds from it; it is slightly concave, and has at the inner angle a pointed process, (the palafe spine.) The superior surface of
this plate or process is smooth, and forms the back part of the floor of the nasal cavity : the inferior, which forms part of the roof

; PLATE XVIL

The bones of the upper extremity.

Fio, 1. The bones of the left apper extremity, in their natural relations: after Chesclden.

No. 1. The anterior surface or venter of the scapula. 2. Its superior angle. 3. Iis inferior angle. 4. The posterior border of the
game bone. 5. Iis anterior or inferior border. 6. The superior border. 7. The sopra-scapular notch. 8. The neck of the scapula,
9. The coracoid process. 10, A part of the spine of the seapula. 11, The clavicle articolated with the acromion process of the
seapula. 12. Iis sternal end. 13, The shaft of the humeras. 14, The head of the humerus. 15, Its neck. 16, Its surgical
neck. 17. The lesser tuberosity of the humerns. 18, The intermal eondyle. 19, The shaft of the ulna. 20. The olecranon
process, 21, The eorencid proeess. 22, The interosseous ridge of the alna. 23, Tis styloid process. 24, The radivs. 25, Tts
head. 26. Its wherosity. 27, Its interossecus ridge. 28. The siploid process of the radivs. 29. The scaphoid bone of the
carpus.  30. The semi-lanar bone. 31, The cuneiform bone.  32. The pisiform bone. 33, The trapezium.  34. Tha trapezoides,
35, The os magnum, 36. The unciform bone, 37, 37. The metacarpal bones, 38, 38, The firet row of phalanges. 39, 30, The
second row of phalanges. 40, 40. The third or last phalanges. 41. The neck of the radius.

Fic. 2. A posterior view of the bones of the left upper extremity, in their natural relations.

Nou 1. The dorsum of the scapula; its infra-spinous fosse. 2. The supra-spinous fossa. 3. The spine of the scapula. 4. The rmooth
surface at the commencement of the spine, over which the tendon of the trapesius moscle plays. 5. The acromion process; artis
culating, by its extremity, with the clavicle. 8. The clavicle. 7. Its stornal end. 8. The base of the coracoid process. 9. The
apex of the coraceid process. 10, The superior border of the scapula. 11, The supra-scapular noteh, 12, The superior angle of
the bone. 13, Its inferior angle. 14, 14. Its posterior border. 15, Its anterior border. 16, ‘The shaft of the humerns.  17. The
rough eminence for the attachment of the tendon of the deltoid muscle. 18, The bicipital groove, upon the head of the bone,
19. The greater taberosity of the humerus. 20, The lesser tuberosity. 21, The trochlea of the humerus, 92, The internal con-
dyle. 23. The rounded articular surface for articulation with the head of the radius. 24. The external condyle. 25, The depres-
siom for the reception of the coronoid proeess of the ulna, during flexion of the foramen. 26. The radius. 27. The gToaves on
the posterior surface of the lower extremity of the radius, for the pazsage of the extensor tendons to the back of the hand, 28, The
ulna. 29, Iis coroncid process.  30. The lower extremity of the vloa, 31. Tis styloid process. 32, The scaphoid bone of the
carpus, 33, The semi-lonar bone. 34. The trapeziom. 35, The trapezoides.  36. The os magnue. 37, The unciform bone,

Fig. 3. A posterior view of the bones of the left upper extremity of a fetus: after Chesalden.

No. 1. The scapula. 2, 2. The rim of cartilage which completes the posterior border of the seapula. 3. The spine of the seapula.
4. The acromion process, which is as yet cartilage. 5. The canilaginous coracoid process, 6. The cartilaginons head of the
humerus. 7. The cartilaginous lower extremity of the humerns, 8, The radios and ulna, which are cartilaginous at both extre-
mities. 9. The bomes of the earpus, chiefly cartilaginous.

Fis. 4. A fwtal clavicle, cartilaginous at both extremities.

Fia. 5. Section of an adult elaricle, showing its cancellous stracture: after Cheselden,

Fioe. 6. A scapula, seen upon its anterior and external aspect.

No. 1. The glenoid cavity. 2. The rough surface for the attachment of the long tendon of the biceps. 3. The coracoid process. 4.
The spine of the seapula. 5. The acromion process. 6. The dorsal aspect of the bone. 7. Iis ventral aspeet. 8. The rongh
gurface on the anterior border of the bone, for the attachment of the long head of the triceps. 9. The surface of attachment of the
teres minor muscle. 10. The sarface of attachment of the teres major. 11. The inferior angle of the bone.

Fie. 7. The scapola, seén upon its superior dspect. ;

No. 1. The sopra-spinous fossa, 2. The spine of the seapula. 3, The smooth surface at the commencement of the spine for the
tendon of the trapezius muscle. 4. The scromion process. 5. The glenoid cavity. 6. The coracoid process. 7. The supra-
seapular noteh. 8. The euperior border of the scapula. 9. The superior angle of the bone. 10, A part of the posterior border.

Fia. 8. A fietal seapula, showing the process of ossifieation : after Cheselden.

No. 1. The venter of the scapula. 2, 2. The rim of cartilage forming its posterior border and inferior angle. 3. The acromion pro-
cess, 4. The coraeoid process, osseous in the centre, cantilaginous at both extremities. 5. The cartilaginous head of the scapula.
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of the mouth, is unequal, and marked by a transverse ridge, into which the tendinous fibres of the circumflexus palati muscle ard
inserted ; it presents also an oval foramen, being the inferior termination of the posterior palatine canal, which transmits the large
descending palating nerve and accompanying vessels; and farther back, another of smaller size, which transmits the middla
palatine nerve.

At the junction of the horizontal and vertical portions, is situated a thick, rough tubercle, (fuberosily, pyramidal process,)
projecting downwards and backwards. This is marked by three vertical grooves; the two lateral ones are rough, and receive
the inferior borders of the pterygoid plates of the sphenoid bone; the middle one, smooth, corresponds with and completes the
fossa between the pteryzoid plates.

The vertical portion of the bone is flat and thin; it presents two surfaces; the internal one (nasaf) is divided into two parts
by a transverse ridge, which articulates with the inferior spongy bone ; the space below the ridge forms part of the inferior meatus,
that above it of the middle meatus. ‘The external surface, rough and unequal, is divided by a vertical groove, which is completed
into a canal (pasterior palatine canal) by the maxillary bone. The posterior part of this surface articulates with the rough bor-
der and nasal surface of the maxillary bone; and the anterior, thin and sealy, with the side of the antrom.

The superior border of the vertical portion of the palate bone presents a notch, forming the greater part of a foramen, which
is completed by the sphenoid bone when the parts are in their natural position. This is called the spheno-palatine foramen ; and
outside it is placed the nervous ganglion of the same name, (Meckel’s ganglion.) This noteh divides the border of the bone into
two processes or heads, the sphenoidal and the orbital.

The sphenoidal process, smaller and not so prominent, presents three surfaces, of which one, internal, looks to the nasal fossa ;
another, external, forms a small part of the zygomatic fossa ; and the third, superior, grooved on its upper surface, artienlates with
the under surface of the sphenoid bone, and with it forms part of the pferyzo-palatine canal,

The orbital process inclines outwards and forwards, and bas five surfaces, two of which are free, and three articulated ; of
the latter, the internal one rests against the ethmoid bone, and covers some of its cellules ; the anterior articulates with the snperior
maxillary bone ; and the posterior (which is hollow) with the sphenoid. Of the non-articular surfaces, one superior, smooth, and
oblique, forms a small part of the floor of the orbit; the other, external, looks into the zygomatic fossa,

virticulations—With the corresponding palate bone; with the maxillary, ethmoid, sphencid, vomer, and inferior spongy
bone.

Muscular attachments—To its spine, the azygos uvule ; to the centre groove on its tuberosity, a small part of the internal
pterygoid ; and to the transverse ridge on the palate plate, the aponeurosis of the circumflexus palati,

Develapement.—From the position and complex relations of this bone, its mode of growth is difficult to be determined. It
appears at first like a single osseous plate slightly eurved, and produced from one centre of ossification.

The Fomer.—The vomer, so called from its resemblance to a ploughshare, is flat, irregularly quadrilateral, and placed verti-
cally between the nasal foss®, presenting two surfaces and four borders. The lateral surfaces form part of the inner wall of the
nasal fossm ; the superior border, thick and deeply grooved, receives the rostrum of the sphenoid bone ; the margins of the groove
expand and are articulated with two small lamellz at the roots of the pterygoid processes of the sphenoid bone. The anterior
border, also grooved, presents two portions, into one of which is implanted the descending plate of the ethmoid, and into the other
the nasal cartilage. The posterior border, dividing the posterior nares, is thin and unattached : the inferior is received into the
fissure formed by the palate plates of the superior maxillary and palate bones. It is developed from a single osseous centre,

The Inferior Turbinate Bone—The inferior turbinate, or spongy bone, (so called from its texture in the latter case, in the
former from some resemblance to the lateral half of an elongated bivalve shell,) extends from before backwards, along the side of
the nasal fossa :—it appears as if appended to the side of the superior maxillary and palate bones. It is slightly eonvoluted, and
presents an internal convex surface, projecting into the nasal fossa; and an external concave one, which arches over the inferior
meatus, Its superior border articulates with the ascending process of the maxillary bone before, with the palate bone behind,
and in the centre with the os unguis; it presents also a hooked process, which curves downwards and articulates with the side of
the antrum the inferior border is {ree, slightly twisted, and dependent. It has one point of ossification.

The Inferior Mazillary Bone—The inferior maxilla (os maxille inferior) is of considerable size, and forms a large portion
of the sides and fore part of the face. It is convex in its general outline, and shaped somewhat like a horse-shoe. It is usunally
considered as divisible into a middle larger portion—its body, and two branches or rami. The Jody is placed horizontally ; its
external surface is convex, and marked at the middle by a vertical line, indicating the original division of the bone into two lateral
parts, and thence named its symphysis. On each side of the symphysis, and just below the incisor teeth, is a superficial depres-
sion, (the ineisor fossa,) which gives origin to the levator menti muscle; and, more externally, a foramen, (foramen mentale,)
which transmits the terminal branches of the dental nerve and artery. A raised line may be observed to extend obliquely up-
wards and outwards from near the symphysis to the anterior border of the ramus; it is named the exfernal oblique line, and is
intended to give altachment to muscles. The internal surface of the body of the bone is concave in its general outline, and
marked at its centre by a depression corresponding with the symphysis ; at each side of which are two prominent tubercles placed
In pairs, one above the other, and affording attachment,—the upper pair to the genio-hyo-glossi, and the lower to the genio-hyoidei
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muscles; beneath these are two slight depressions for the digastric muscles.  An oblique prominent line (the mylo-Ayoidean
ridge) will be observed leading from the lower margin upwards and outwards to the ramus; above the line is a smooth depres-
sion for the sublingual gland, and beneath it, but situated more externally, is another for the submaxillary gland. The superior
border of the body is horizontal, and marked by notches, corresponding with the alveoli, or sockets of the teeth. The inferior
border, thicker at its anterior than at its posterior part, is slightly everted, so as to project somewhat forwards.

The branches (ramié) project upwards from the posterior extremity of the body of the bone, with which they form nearly a
right angle in the adult, an obtuse one in infancy,—the “angle”” of the jaw. They are thinner somewhat,and appear as if com-
pressed,  The external surface of each ramus is flat, and marked by slight inequalities; the internal surface presents at its middle
a foramen, (inferior dental,) leading into a canal (dental) contained within the bone, and lodging the dental nerve and vessels,
Beneath the foramen, a slight groove marks the passage of some vessels and a nerve, the rest of the surface being rough, for the
insertion of the pterygoideus internus. The anterior border of each ramus is nearly vertical in its direction, and terminates in a
pointed extremity, named the coronoid process ; it is grooved at its commencement, for the atlachment of the buccinator muscle,
The posterior border is also almost vertical in adults ; but in children and edentulous subjects it departs considerably from this diree-
tion, and approaches that of the base of the bone. This border is surmounted by a constricted part, which appears as if compressed
from before backward, and is called the neek of the bone. It is slichtly depressed at its fore part, and gives insertion to the ex-
ternal pterygoid muscle. Now the neck supports the articular head of the bene, (the eondyle,) which is convex and oblong, its
greatest diameter being from without, inwards ; the direction of its axis is oblique, so that, if prolonged, it would meet with that
of its fellow of the opposite side at the anterior margin of the foramen magnum. The interval between the condyle and the
coronoid process, deeply excavated, is called the sigmeid noteh, and if viewed when the bones are in sifu, it will be found 1o
form a complete circle with the arch of the zygoma. :

Attachments of museles.—To the incisor fossa, the levator menti; to the external oblique line, the depressor labii inferioris,
depressor anguli oris, and a small part of the platysma myoides. ‘To the upper tubereles on the inner surface of the symphysis,
the genio-hyo-glossi; to the inferior ones, the genio-hyoidei; to the depression beneath these, the digastricus; to the internal
obligue line, the mylo-hyoideus, and posteriorly a small part of the superior constrictor of the pharynx. To the external surface
of the ramus, the masseter ; to the lower part of the inner surface, the pterygoideus internus; to the neck of the condyle, the
plerygoidens externus ; to the coroneid process, the temporal.

PLATE XVIIL

Anatomy of the humerus. -

Fig. 1. An anterior view of the humeros of the right arm : after Cheselden.

No. 1. The shaft of the humerus. 2. The rough surface upon its outer side, which gives attachment to the tendon of the deltold muscle.
3. The head of the bone. 4, 4. Tts neck. 5. The greater tuberosity. 6. The lesser tubercsity. 7, 7. The bicipital groove. &
The surgical neek of the bone. 9. The anterior bieipital ridge. 10, The posterior bicipital ridge.  11. The lower extremity of the
bone. 12, The pulley-like surface which articulates with the alne,  13. The rounded articular surface for the artieulation of the
head of the radivs. 14. The external condyle. 15. The external eondyloid ridge. 16. The internal eondyle. 17, The internal
condyloid ridge. 18. The fossa which receives the coronoid process of the nlna during flexion of the arm.

Fia. 2. A posterior view of the humerus of the right arm : after Cheselden.

No. 1. The shaft of the bone. 2. The prominence which comesponds with the insertion of the deltoid mosele. 3, 3. The musculo-
gpiral groove. 4. The head of the bone. 5, 5. Its neck. 6. The greater tuberosity ; the number rests upon the surface for the
attachment of the infra-spinatus muscle. 7. The surface for the attachment of the teres minor. 8. The surgical neck of the bona,
9. The lower extremity of the humerus. 10. The pulley-like surface for the articulation of the uwina. 11. The external eondyle.
12. The external condyloid ridge. 13, The internal condyle. 14. The internal condyloid ridge. 15, The fossa for the receplion
of the olecranon process of the ulna.

Fie. 3. Section of the humerus, showing its internal struetere: after Cheselden.

No. 1. The head of the bone. 2, 2. The line of junction of the epiphysis of the head with the shaft of the bone. 3. The greater
tuberosity. 4, 4. The medallary eanal of the bone. 5, 5. The solid walls of the bone. 6. The bottom of the fossa for the TeEp-
tion of the clecranon. 7. The external eondyle. 8. The internal condyle. 9. The articular surface of the lower extremity of
the bone,

Fio. 4. The head of the humemns, seen npon the superior aspect of the bone.

No. I. The head. 2, 2. A part of the neek. 3. The greater tuberosity ; the number rests upon that surface which gives attachment 1o
the tenden of the infra-spinatus musele, 4. The surface for the attachment of the supra-spinatus. 5. The sorface for the atiach-
ment of the teres minor musele. 6. The lesser tuberosity of the hameruz, 7. The bicipital groove.

Fig. 5. The lower extremity of the humerus.

No. 1. The trochlear surface for the articulation of the greater sigmeid notch of the ulna. 2. The round articular surface for the head
of the radive. 3. The ridge dividing these articular surfaces. 4, The external condyle. 5. The internal condyle. 6. The fossa
for the reception of the olecranon process of the nlna.

Fro. 6. An anterior view of the humerus of the right arm of a fietus,

No. 1. Itsshaft. 2. Its cartilaginous head and opper extremity, 3. The cartilaginous lower extremity.
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Developement.—The growth is here effected from two osseous points, one in each lateral half,

Os Hyoides.—This is the v-shaped bone, so named from some resemblance to the Greek letter v. It is occasionally called
the lingual bone, from its important relations with the tongue; it is situated at the base of the tongue, and may be felt between
the ehin and the thyroid cartilage. It consists of a body, two comua, and two cormenla. The body or central piece is small,
quadrilateral in its form, and appearing as if compressed from before backwards; hence the direction of its plane is nearly ver-
tical ; but the great cornua seem as if compressed from above downwards, so that their plane appears horizontal. The anterior
surface of the body is convex, and marked at the middle by a vertical line, on each side of which are depressions for the atach-
ment of muscles; its posterior surface is concave, and corresponds with the epiglottis. The cornua project backwards, and ina
rounded point. The comicula, short, irregularly conical in their form, and oblique in their direction, are placed at the junction of
the bady with the cornua, and give attachment to the stylo-hyoid ligament ; they continue for a long time movable, as the cartilage
which connects them remains unossified to an advanced period of life.

Attachments of muscles and ligaments.—The stylo-hyoid lizaments, to the cornicula; the thyro-hyoid, to the cornna.  The
anterior surface gives attachment to the stylo-hyoid, sterno-hyoid, and digastric muscles ; the superior border, to the mylo-hyoid,
genio-hyoid, genio-hyo-glossi, lingualis, hyo-glossus, and the middle constrictor of the pharynx; its lower border, to the omo-hyoid
and thyro-hyoid muscles, and more internally to the thyro-hyoid membrane.

The sulures—The bones of the skull, and those of the face, are joined together by seams or sutures. The cranial sutures
are commonly said to be five in number, of which three are termed true, as the margins of the bones are, in a manner, dove-
tailed one into another; and two are called false, or squamous, as they merely overlap one another, like the scales of fishes. The
true sutures are, the coronal, the lambdoidal, and the sagittal. These names are obviously ill-chosen; they convey no notion of
the position which the sutures occupy in the skull or of the bones which they connect.

The coronal suture (sutura coronalis) has been so named from being siteated where the ancients ware their garlands, (eorone. )
It conmects the frontal with the two parietal bones, and hence it may with more propriety called  fronto-parietal.” It commences
at each side about an inch behind the external orbital process of the frontal bone, where the anterior inferior angle of the parietal
articulates with the great wing of the sphenoid bone. From this point it mounts"rather obliquely up towards the vertex, having
an inclination backwards. The dentations are better marked at the sides than at the summit of the head, for in the latter
situation the suture approaches somewhat the squamous character, to allow the frontal bone to overlap the parietal. A similar

change takes place at its lower part or commencement, with this difference, that there the parietal bones are made to overlie
the frontal.

The lambdeid suture (sutura lambdoidalis) is situated between the occipital and the parietal bones, its form resembling some-
what that of the Greek letter A, whence its name has been taken. It begins at each side on a line with the posterior inferior

PLATE XIX.

The bones of the fore-arm.

Fig. 1. An anterior view of the bones of the right fore-arm: after Cheselden.

No. 1. The shaft of the ulna. 2. The head of the bome. 3. The olecranon process. 4. The coronoid process. 5. The greater
sigmoid noteh. 6, 6. The rough border to which the broad extremity of the internal lateral ligament is amtached. 7. The medul-
lary foramen; upon the shafl of the bene. 8, 8. The interosseous ridge of the nlna. 9. The lower extremity of the bone,  10. Its
styloid process. 11, The shaft of the radivs. 12. The medollary foramen. 13. The interossecus ridge. 14, The head of the
bome. 15, Its meck. 16. The weberosity into which the tendon of the biceps muscle is inserted. 17, The lower extremity of the
bone. 18, Its styloid process.  19. The surface which articulates with the scaphoid bone of the carpus. 20, The surface which
articulates with the semilunar bone,

Fre. 2, An ulna of the left arm, viewed upon its external or radial side: after Cheselden,

Mo, 1. The shaft of the ulna. 2. The olecranon process of the head of the bone, 3, 3. The greater sigmoid notch, for articulation with
the trochlea of the humeruz, 4. The lesser sigmoid noteh, for articulation with the head of the radius. 5. The coronoid process.
6. The surface for the attachment of the anconeus musele. 7, 7. The interosseous ridge. 8. The inferior extremity of the ulna.
9. Its styloid process.

Fic. 3. A front view of the head of the left ulna.

Neo. 1. The upper part of the alecranon. 2. The coronold process. 3, 3. The greater sigmoid noteh, for articulation with the humerus,
4. The lesser sigmoid noteh, for artisulation with the head of the radius. 5. The upper part of the shaft of the bone,

Fig. 4. The bead of the ulna, viewed upon its antero-exiernal aspect.

‘The refercaces are the same as for the preceding figure, with the addition of 6. The surface for the attachment of the anconeus,

Fio. 5. The lower extremity of the ulna, viewed from below.

No. 1. The surface which articulates with the inter-articular fibre-cartilage. 2, 2. The surface which articulates with the lower ex-
tremity of the radius. 3. The styloid process of the ulna.

Fio, 6. The head of the mdius, viewed from above; and showing the cup-like form of the head of the bone.

* Fie. 7. The lower extremity of the radins,
No. 1, Its styloid process,
Fig. 8. The radivs and ulna of a fews, showing the cantilaginous epiphyses of the bones,
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angle of the parielal bone, and thence inclines upwards and forwards to the point at which the two parietal bones are joined by
the sagittal suture. It thus represents two sides of a triangle. It is often interrupted by accessory osseous deposils, (ossa
Wormiana.) From its position and relation this suture may be named * occipito-parietal.”

The sagittal suure (s sagittalis—sagitta, an arrow) extends directly backwards, from the middle of the coronal to that of
the lambdoid suture, and connects the two parietal bones, from which cireumstance it may be called the “inter-parietal” sature
in children, and occasionally in adulis, it is prolonged through the frontal bone, even to the root of the nose. The serrated
appearance of the sutures is perceptible only on the external surface of the bones; the internal surface, or table of each, as it is
called, being merely in apposition with the contiguous bone,

The line of union between the occipital and the temporal bone at each side used to be considered as a continuation of the
lambdoid suture, or as an appendix to it, and was accordingly named additamenfum suluwre lambdoidalis. 1t may, however,
be named fempora-oceipital, as it connects the mastoid and petrous parts of the temporal bone with the oeeipital—principally its
basilar and condyloid portions. In this suture there are no regular dentations; in a great part of its extent the margins of the
bones are merely in apposition.

The squamous sutures (suture squamoste) are arched, and mark the junction of the lower borders of the parietal bones with

the squamous parts of the temporal, their edges being so bevelled off as to allow the latter to overlie the former. At the point -

of junction between the squamous and mastoid parts of the temporal bone, the true sqnamous suture ceases; but from
thenee a short suture runs backwards to the lambdoid, connecting the mastoid part of the temporal with the postero-inferior angle
of the parietal. ‘This is termed additamentim sulurew squamose :—both together form the # temporo-parietal” suture,

The line of direction of the sutures (particularly the lambdoid and sagittal) is not unfrequently interrupted by additional
bones, inserted between those hitherto enumerated. These, from being sometimes of a triangular form, are called ossa triguetra,

and also ossa FWormiane.
The cranial bones are joined to those of the face by sutures, which are commeon fo both sets of bones, The fransverse
suture, observable at the root of the nose, extends across the orbits, and connects the frontal with the nasal, superior maxillary,

PLATE XX.

The hones of the wrist and hand.

Fua. 1. A front view of the right wrist and hand : after Cheselden.

Mo, 1, The scaphoid bome. 2, The semilunar bone. 3. The coneiform bone, 4. The pisiform bone, 5. The os trapezivm. 6. The
o8 trapezoides, 7. The o8 magnum. 8. The unciform bone. 8. Its hook-like” process. 10, The metacarpal bone of the thumb.
11. The metacarpal bone of the index finger. 12, Tis broad base, aniculating with three bomes of the carpus; the rough surface
immediately below the figure is for the insertion of the tendon of the Sexor carpi radialis.  13. The metacarpal bone of the middla
finger. 14, "The metacarpal bone of the ring finger with its small base. 15. The metacarpal bone of the linle finger. 16, The
first phalanx of the thumb. 1%, 17. "The first phalanges of the four fingers. 18, 18. The seeond phalanges of the fingers. 19, 19. The
last phalanges of the fingers. 20, The last phalanx of the thumb.

Fie. 2. A posterior view of the right wrist and hand : after Cheselden.

No. 1. The seaphoid bone. 2. The semilunar bone. 3. The cuneiform bone. 4. The s trapeziom. 5. The o8 trapezoides. faThe
os magnum, 7. Its ronnded head. B, The unciform bone. 9. The metacarpal bone of the thumb, articulating with the os
trapeziom, 10, The metacarpal bone of the index finger, antizalating with the os trapezium, o6 trapezcides, and os magnum.
11. “I'he depression for the insertion of the tendon of the extensor earpi radialis longior. 12, The metacarpal hone of the middlo
fimger, articnlating with the o8 magnum only. 13, The depression for the insertion of the tendon of the extensor carpi radialis
brevior. 14. The metacarpal bone of the ring finger. 15. The metacarpal bone of the little finger, articalating with the o unciforme.
16. The depression of insertion for the tendon of the extensor carpi ulnaris. The other numbers of reference are the same as in the
preceding figure.

Fig. 3. The bones of the carpus; showing the surfaces of the second row, which articulate with the metacarpal bones: afler
Cheselden.

No. 1. ‘The surface of the os trapezium, which articulates with the metacarpal bone of the thumb. 2. The process on the palmar surface
of the os trapeziom, which overhangs the groove for the tendon of the flexor earpi radialis. 3. The os trapezoides. 4. The os
magnum, 5. Iis rounded head. 6. The unciform beme. 7, Ins hook-like process. 8. The scaphold bone. 9. The semilunar
bone. 10, The coneiform bone. 11, The pisiform bone.

Fio. 4. Separate bones of the carpus.

No. 1. The scaphoid bone. 2. Tis concave surface. 3. Its broad extremity. 4. Its pointed extremity or tuberosity. 5. The semilanar
bone, 6, The coneave artieular surface of the bone. 7. Its convex articular surface, 8, Its palmar extremity. 9. The euneiform
bone. 10, lis broad exiremity. 11 Its apex. 12, The pisiform bone. 13, Tis articolar facet. 14. The os trapezium, viewed
upon its dorsal aspect. 15 The surface which articulates with the metacarpal bone of the thumb. 16. The os trapezoides, 17. The
os magnum. 18, s rounded head. 19. Its dorsal surface. 20. The surface which articalates with the middle metacarpal bone
21. The unciform bone. 22, Its hook-like process.

Fiz. 5. The band and wrist of the fetas: after Cheselden.

The earpus is wholly eartilaginous, as are the extremities of the metacarpal bones and phalanges.

Fig. 6. A sesamoid bone, viewed upen its convex and upon ils articalar surface,
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ossa unguis, ethmoid, sphenoid, and malar bones. The sygomatic sutures are very short; they are directed obliquely down-
wards and backwards, and join the zygomatic processes of the temporal with the malar bones. The efhimeid suture surronnds
the boue of the same name ; so does the sphenoid ; they are necessarily eomplex in consequence of the many relations of these
bones. The lines of connexion between the nasal and maxillary bones, though sufficiently marked, have not received particular
names; but those observable between the horizontal lamell® of the latter, and those of the palate bones, may be termed the
palato-maxillary sutures.

Remarks on the general conformation of the Skulli—After having deseribed, in detail, the separate bones of the head and
face, it becomes necessary to review them collectively. The deseription of these bones forms the most difficult part of human,
as well as of comparative osteology, as they are the most complex in the whole skeleton; but a correct knowledge of them is
indispensable, in consequence of the many important parts which they serve to sustain and enclose ; viz. the cerebral mass, with
its nerves and vessels; the organs of sight, hearing, smell, and taste; part of those of mastication and deglutition, as well as of
voice. To facilitate the description of the numerous eminences, depressions, cavities, and foramina of the skull, anatomists
examine successively its external and internal surface: the former may be considered as divisible into five regions, three being
somewhat of an oval figure, and situated, one superiorly, another at the base, the third in front, including the face; the others
comprise the lateral parts, and are somewhat flat and triangular.

The superior region extends from the frontal eminences to the occipital protuberance, and, transversely, from one temporal
ridge to the other; it thus includes the upper broad part of the frontal, almost all the parietal, and the superior third of the occipital
bone, which together form the vaulted arch of the skull. It is divided into two symmetrical parts by the sagittal suture and its
continuation when it exists; it presents no aperture or other inequality deserving of particular notice; it is covered by the
common integument and oceipito-frontalis musele, on which ramify branches of the temporal, occipital, and auricular arteries, as
well as filuments of nerves {rom the frontal branches of the fifth and portio dura, and also from the occipital nerve,

The inferior region, also oval in its outline, is the most complex of all, as it includes the entire base of the skull, extending
from the incisor teeth to the occipital protuberance, and, transversely, from the mastoid process and dental arch on one side, to
the corresponding points on the other. It may be considered as divisible into three parts. OF these, one corresponds with the
extent of the arch of the palate ; it is divided into two parts, by a line extending from before backwards, and marking the junction
of the palate processes of the superior maxillary and palate bones; this is intersected by another, running transversely between
each palate bone and the corresponding maxillary bone, Anteriorly, and in the middle line, is a foramen, (the anferior palatine,)
which in the floor of the nares is donble, but becomes single inferiorly, and transmits the naso-palatine nerve ; posteriorly, on each
side, and at the base of the alveolar border, is another foramen, (posferior palatine,) for the posterior palatine nerves and artery.
The middle, or guttural region, is bounded at each side by a line extended from the pterygoid process as far as the mastoid
process, thus including the posterior aperture of the nares, and the central part of the base of the skull. In the centre is sitnated
the basilar process of the occipital bone, marked by slight inequalities for the attachment of muscles, and towards its posterior
exiremity the anterior eondyloid foramina, which transmit the ninth pair of nerves. On each side is the pars petrosa of the tem-
poral bone, in which may be observed the styloid and vaginal processes ; more posteriorly is the jugular fossa, which is completed
into a foramen ( foramen lacerum posterius basis cranii) by the border of the occipital bone. This is divided into two parts by
a spicula of bone, or a fibrous band, the internal and anterior one serving to transmit the glosso-pharyngeal, par vagum, and spinal
accessory nerves; the other the jugular vein. Between the apex of the pars petrosa, and the side of the basilar process, and the
bady of the sphenoid bone, is the foramen lacerum anterius basis cranii, which is closed inferiorly by a thin plate of cartilage :
across ils area, as viewed at its upper or cerebral aspeet, runs the internal carotid artery in its pagsage from the carotid canal in
the temporal bone to the side of the sphenoid, and also the Vidian nerve, after it has passed backwards through the pterygoid
foramen, and is proceeding to reach the groove in the upper surface of the pars petrosa. Between the contignous margins of the
pars petrosa and the great ala of the sphenoid bone is a groove, which leads backwards and outwards, and lodges the eartilaginons
part of the Eustachian tube; and above the osseous part of that tube, and separated from it by a thin lamella of bone, is the orifice
of the eanal which transmits the tensor tympani muscle. The foramina of this region, taken in their order, from within outwards
and backwards, are, the foramen ovale, foramen spinosum, foramen earoticum, and stylo-mastoidenm.

The anterior part of this region is continuous with the posterior aperture of the nares, which is divided into two paris by the
vomer. It is bounded above by the body of the sphenoid bone, below by the palate plates of the ossa palati, and on the sides by
the preryzoid processes. The pterygoid groove, in each of these processes, is completed inferiorly by the pyramidal process of the
palate bone ; near its junction with the body of the bone is the seaphoid fossa, for the origin of the cirenmflexus palati; and at its
inferior termination is the hamular process, round which the tendon of that musele is reflected. Between the base of this process
and the posterior palatine foramen is situated a smaller foramen, leading down from the posterior palatine canal, and which
transmits the middle palatine nerve.

The posterior part of the inferior region includes all ﬂml,_ is sitnated between the oceipital protuberance and a line connecting
the mastoid processes. It is divided into two lateral parts by a ridge, extending to the foramen magnum from the occipital protu-
berance, from which two rough curved lives branch outwards, giving attachment to muscles ; so does the space between the lines,
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and that between the inferior one and the foramen magnum. At the margin of the foramen, but nearer to its anterior termination,
are the condyles of the occipital bone which articulate with the first vertebra ; behind each is a depression, (condylvid fossa,) and
usually a foramen, ( pasterior condyloid foramen,) which transmits a small vein and artery. Before and a little to the outer side
of each, in a spot also retiring and depressed, is the opening of the anterior condyleid foramen, which looks obliquely outwards
and forwards, and transmits the lingual nerve.

PLATE XXIL

The ligaments of the elbow-joint, fore-arm, and wrist-joint.

Fig. 1. The ligaments of the elbow-joint and fore-arm, seen from the front. 4

No. 1. The lower part of the humerus. 2. The internal condyle. 3. The external eondyle. 4. The projection formed by the head of
the radius. 5. The coroncid process of the ulna. 6. The border of the greater sigmoid notch. 7, 7. The anterior ligament of the
elbow-joint. 8. The intemal lateral ligament. 9. The orbicalar ligament of the head of the radius. 10, Some few of the anterior
fibres of the external lateral ligament passing down to be inserted into the orbicular lignment. 11, The radivs. 12, The ulna.
13. The oblique ligament. 14, 14. The interossecus ligament. 15, The opening which transmits the anterior interosseons artery.
16. The anterior ligament of the inferior radic-ulnar articulation. 17. The iriangular fibro-cartilage of the inferior radic-ulnar
articulation.

Fig. 2. The ligaments of the elbow-joint and fore-arm, seen from behind.

No. 1. The lower extremity of the humerus. 2. The internal condyle. 3. The external condyle. 4. The clecranon process of the
ulna. 5. A projection made by the head of the radins. 6. The posterior ligament thrown into folds by the exiension of the joint.
7. A part of the posterior ligament. 8. The external lateral ligament of the elbow. 9. Its posterior fibres, which are inserted into
the ulna.  10. The orbicular ligament of the superior radig-ulnar articulation, 11, The radios. 12, The ulma. 13, 13, The inter-
osseous ligament. 14. The opening in the interosseous ligament for the passage of the anterior intercsseous artery. 15, The
posterior lignment of the inferior radic-ulnar anticolation,

Fis. 3. Ligaments of the elbow-joint, viewed from the inner side.

No. 1. The lower extremity of the homerus. 2. Its internal condyle. 3. The clecranon. 4. The ulna, 5. The radius. 6. The
internal lateral ligament of the elbow. 7. Its anterior fibres continoed downwards on the coronoid process of the ulna. 8. lis
posterior fibres going to be attached to the side of the olecranon. 9. The anterior ligament of the articulation. 10, The orbicular
ligament surrounding the head of the radius. 11. The tendon of the biceps curving around the radius to its insertion. 12, The
upper part of the interosseous ligament,

Fio. 4. Ligamenis of the elbow-joint, viewed from the outer side.

No. 1. The lower extremity of the humerus. 2. The outer condyle. 3. The clecranon process of the ulna. 4. The ulna. 5. The
radius. 6. Iis taberosity, seen from behind. 7. The neck of the radins. 8. The external lateral ligament. 9. Iis posterior fibres
paasing backwards to be inseérted into the border of the olecranon. 10, The erbicular ligament. 11. The anterior ligament of the
joint. 12, The posterior ligament.  13. The interosseous ligament.

Fio. 5. The elbow-joint, flexed, and seen from behind.

No. 1. The lower extremity of the humerus. 2. The internal condyle. 3. The external condyle. 4. The upper part of ihe olecranon,
5. The posterior ligament of the articulation. 6. The posterior part of the internal latéral ligament. 7. The external lateral ligament.

Fie. 6. The elbow-joint-laid open from the front, in order to show the reflections of the synovial membrane,

Ne. 1. The lower extremity of the humerus. 2. Tts internal condyle. 3. Iis external condyle. 4. Its articalar surface coversd with
cartilage. 5. The ulma. 6. The radius. 7. The external Jateral ligament. 8. The internal lateral ligament. 9, 9. The anterior
ligament drawn vp. 10, The pouch of synovial membrane which intervenes between the head of the rdius and the orbicular
ligament. 11. The ponch of synovial membrane which is reflected between the bead of the radius and the lesser sigmoid notch of
the ulna.  12. The chiique lizament. i

Fie. 7. The lizaments of the wrist-joint, viewed from the radial aspect.

No. 1. The lower part of the radivs. 2. Grooves for the tendons of the extensor museles of the thumb and of the wrist. 3. The styloid
process of the radius. 4. "The external lateral ligament of the wrist-joint. 5. The posterior ligament of the wrist. 6. The anterior
Iipmeqft. A Thadurml ligaments m_umctinglha carpal bones. 8. The small end of the seaphoid bone. 9. The ligament
connecting the seaphoid with the trapezium bome. 10, The external border of the trapeziom. 11, 11. The palmar ligaments of
the carpal bomes. 12, The pisiform hone. 13, The unciform bone, 14, The dorsal carpo-metacarpal ligaments, 15, The transverse
hands connecting the metacarpal bones with cach other.  16. The tendon of the extensor carpi radialis longior cut off close o its
insertion.  17. The tenden of the extensor carpi radialis brevior, 18, 18, The eapsular carpe-metacarpal ligament of the thumb.

18, “The tendon of the extensor oasis metacarpi pollicis divided close 1o its insertion. 20, Part of the meta 1
21, Part of the metacarpal bone of the fore-finger. e o T T

Fio. 8. The ligaments of the wrist-joint, viewed from the ulnar aspeet,

No. 1. The ].'Dl"ﬂ‘!’ part of the n]u?. 2, Its flylni:d process. 3. The internal lateral ligament of the wristjeint. 4. The pisiform bone.
5. The cuneiform bone. 6. The hook-like process of the unciform bone. 7. The anterior ligament of the wrist. 8. The posierior
ligament. 9, 9. The dorsal ligaments of the carpal bones. 10, The palmar ligaments of the carpal bones. 11, 11. The dorsal - *
carpo-metacarpal ligaments. 12, 12. Transverse bands conneeting the bases of the metacarpal bonos. 13. The tendon of the
extensor carpi ulnaris, divided close to its insertion. 14, 14. The internal lateral Ti g

. gaments connecting the two ranges of the 1

bones and the lutter with the fifth metacarpal bone.  15. Part of the metacarpal bone of the little ﬁng:rg. 16. Part u?lhe melm:pﬂlw
bone of the thumb. 17, The capsular carpo-metacarpal ligament of the thumb,
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The anterior region of the shull is of an oval form, and extends from the frontal eminences to the chin, and from the external
border of the orbit and ramus of the jaw, on one side, to. the corresponding points on the other, s0 as to include the whole of the
face. The eminences, depressions, fosse, and foramina, observable in this region, are as follow, viz. the frontal eminences, more
or less prominent in different individuals, bounded inferiorly by two slight depressions, which separate them from the superciliary
ridges ; these curve outwards, from the nasal process of the frontal bone. Beneath the superciliary ridge, on each side, is the
margin of the orbit, marked at its inner third by a groove, or a foramen, which transmits the frontal nerve and supra-orbital
artery ; and also by a slight depression, which gives attachment to the cartilaginous pulley of the trochlearis musele. At an
interval corresponding with the breadth of the orbit is another ridge, forming its inferior margin; under which is situated the
infra-orbital foramen, for the passage of the superior maxillary nerve ; and still lower down, the fossa canina, which gives attach-
ment to the levator anguli oris musele ; it is bounded below by the alveolar bgrder of the upper jaw, and surmounted by the
malar tuberosity. Towards the middle line, and corresponding with the interval between the orbits, is the nasal eminence of the
frontal bone, which is prominent in proportion to the developement of the frontal sinuses over which it is situated. This is
bounded by the transverse suture, marking the root of the nose. Deneath the nasal, and between the contiguous borders of the
superior maxillary bones, is a triangular opening which leads into the nasal fosse ; it is broad below, and there its edge is sur-
mounted by a prominent process, the nasal spine. Latterly it presents two sharp curved borders, which gradually incline inwards
as they ascend to the nasal bones, so as to narrow it somewhat. Below the nasal aperture is a slight depression (myrtiform fossa)
at each side of the middle line over the alveolus of the second inecisor tooth. Farther down is the transverse rima of the mouth,
hetween the alveolar borders of the jaws. In the inferior maxillary bone, besides some muscnlar impressions, is the mental
foramen, which transmits the terminal branches of the dental nerve and artery.

The two Jaferal regions of the skull are somewhat of a triangular figure, the apex of the trniangle being at the angle of the
lower jaw, the base at the temporal ridge, and the sides formed by two lines drawn, one npwards and forwards, over the external
orbital process, the other upwards and backwards over the mastoid process, In consequence of the great irregularity of the surface,
it is necessary to subdivide cach of these regions into three ; the part above the zygoma being called the temporal region or fossa,
that beneath it the zygomatie, the remainder being named the mastoid.

The temporal region, or fossa, being bounded by the temporal ridge above, and by the zygomatic arch below, is of 2 semi-
circular form, and extends from the external angular process of the frontal bone to the base of the mastoid process. It is filled
up by the temporal muscle, lodges the deep temporal vessels and nerves, and is formed by the temporal, parietal, frontal, sphenoid,
and malar bones.

The mastoid region is bounded before by the transverse root of the zygoma, above by the horizontal one and the addita-
mentum sutare squamosa, behind and inferiorly by the additamentum suturs lambdoidalis.  Proceeding from behind forwards,
we observe the mastoid foramen, the proeess of the same name, anterior to which is the aperture of the meatus anditorius externus,
which is cirenlar in young subjects and somewhat oval in adults, the greatest diameter being from above downwards. The osseous
tube continuous, externally, with the fibro-cartilage of the ear, and bounded, internally, by the membrana tympani, is directed,

_obliquely, forwards and inwards, and is somewhat broader at its extremilies than in the middle. Anterior to the meatus
is the glenoid fossa, which is bounded before by the transverse root of the zygoma, behind by the meatus, and internally by
the spinous process of the sphenoid bone. It is divided into two parts by a transverse fissure, { fissure Glasserd,) the
anterior portion being smooth, for its articulation with the eondyle of the lower jaw ; the posterior, rough, lodges part of the parotid
gland. This fissure gives entrance to the laxator tympani musele and a small artery, and transmits outwards the chorda tympani
nerve,

The zygomatic region, situated deeply behind and beneath the orbit, is bounded before by the convex part of the superior
maxillary bone, and is enclosed between the zygoma and the pterygoid process. The posterior surface of the maxillary bone is
pierced by some small foramina, opening into canals, for the transmission of the superior dental nerves. Between the superior
border of this bone, and the great ala of the sphenoid, is a fissure, (spheno-maxillary,) which is directed forwards and outwards,
and communicates with the orbit; and between its posterior border and the pterygoid process is another, ( plerygo-maxillary,)
whose direction is vertical. The angle formed by the union of these fissures constitutes the spheno-mazillary fossa, which is
sitnated before the base of the pterygoid process, behind the summiit, or posterior termination, of the orbit, and immediately external
to the nasal fossm, from which it is separated by the perpendicular plate of the palate bone. Into this narrow spot five foramina
open, viz. the foramen rotundum, which gives passage to the second branch of the fifth pair; the foramen pterygoideum, to the
Vidian or pterygoid nerve and artery ; the pterygo-palatine, to a small artery of the same name, (sometimes called also the superior
pharyngeal;) the posterior palatine foramen, leading to the canal of the same name; and the spheno-palatine, which transmits
the spheno-palatine nerve and artery.

The internal surfuce of the skuli may be divided into its arch and its hase. The arch extends from the base of the perpen-
dieular part of the frontal bone, as far as the transverse ridge on the inner surface of the occipital bone. Along the middle line,
and corresponding with the direction of the sagittal suture, is a shallow groove, marking the course of the superior longitudinal
sinus. Several slight irregular depressions may also be observed, for the cerebral convolutions, and some tortuous lines for the
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branches of the meningeal artery ; and in many cases irregular depressions over the points occupied by glandule Pacchioni. The
surface is more or less depressed so as to form foss@® at the points corresponding with the frontal and parietal eminences, and also
above the internal oceipital ridge, where the posterior lobes of the brain are lodged.

The base of the skull presents the several eminences, depressions, and foramina, which have been already enumerated in the
deseription of the separate bones. Three fosse may be observed at each side, differing in size and depth.

The anterior fossa, formed by the orbital plate of the frontal bone and the smaller wing of the sphenoid, serves to support
the anterior lobe of the brain: it is marked by eminences and depressions corresponding with the cerebral convolutions and sulei;
and, posteriorly, by a transverse line, indicating the junction of the bones just mentioned,

The middle fossa, formed by the great ala of the sphenoid, the squamous part of the temporal, and the anterior surface of
the pars petrosa, lodges the middle lobe of the brain. It is marked by linear impressions for the meningeal artery, and by shallow
pits for the cerebral convolutions; anteriorly it opens into the orbit by the sphenoidal fissure, sometimes called foramen lacerum
anterins to distinguish it from those placed farther back, and already noticed ; it transmits the third, the fourth, and the sixih

PLATE XXII.

The ligaments of the wrist and hand.

Fia. 1. The ligaments of the anterior aspect of the wrist and fingers.

Ne. 1. The lower past of the radius. 2. The lower part of the ulna, 3. The inferior part of the interosseous ligament. 4. The
anterior ligament of the inferior radio-ulnar articolation. 5. The anterior ligament of the wrist-joint. 6. The external lateral liga-
ment. 7. The internal lateral ligament. 8, The pointed extremity of the scaphoid bome. 9 The ridge of the trapeziam.
18, The pisiform bone. 11, The hook-like process of the unciform bone. 12, The anterior prominence of the os magnum. 13, 13
Anterior ligaments of the carpal bones. 14, 14. Lateral ligaments of the earpus. 15, 15. Anterior ligament of the carpo-meta-
earpal articulation. 16, The capsular ligament of the carpo-metacarpal articulation of the thumb, 17, A strong ligament passing
between the pisiform bone and the hook-like process of the uneiform bone.  18. The tendon of the exiensor ossis metacarpi pollicis,
divided close 1o its insertion. 19, One of the lateral ligaments of the metacarpo-phalangeal joint of the thumb, 20, 20, Sesa-
moid bones of this articulation. 21. One of the lateral ligaments of the phalangeal articulation of the thumb, 23, Anterior
ligament of the metacarpo-phalangeal articulation of the index finger. 23, 23. Lateral ligaments of the metacarpe-phalangeal arii-
culation of the index finger. 24,24, Transverso ligaments. 25, 25. Anterior ligaments of the phalangeal articulations of the index
finger. 26, 26. Lateral ligaments of the phalangeal articalations of the index finger. 27, 27, The theea of the fexor tendons laid
open through its entire extent in the middle finger. 28, The theen of the flexor tendona unopened : farther onwards, the thees is
laid open, and the tendons are exhibited. 29, 29, The tendon of the deep flexor, bifureating ints two slips, between which the
tendon of the superficial flexor passes on to the last phalanx. 30. The tendon of the superficial fexor. 31. The tendon of the
deep flexor muscle, dividing into two slips.

Fic. 2. The ligaments of the posterior aspect of the wrist and fingers.

Mo. 1. The lower part of the radius. 2. Its styloid process. 3. The lower part of the ulna, 4. Part of the intercsseous ligament,
5. The posterior ligament of the inferior radio-ulnar articulation. 6. The posterior ligament of the wrist-joint. 7. The internal lateral
ligement. 8 The extornal lateral ligament. 9, 9. The posterior ligaments of the earpus. 10, 10. The dorsal carpo-metacarpal
liggments. 11, 11. Transverse bands conneeting the bases of the metacarpal boves of the fingers. 12, The capsular ligament of
the carpo-metacarpal articulation of the thumb. 13. The tendon of the extensor ossis metacarpi pollicis, divided elose to its
inserlion. 14. One lateral ligament of the metacarpo-phalangeal adticolation of the thumb. 15. Ooe of the sesamoid bones
of the metacarpo-phalangeal articulation of the thumb. 16, One of the lateral ligaments of the phalangeal articulation of the
thumb. 17. The tendon of the extensor secandi intemodii pollicls muscle, divided elose 1o its insertion, 18, 18, The lateral liga-
ments of the metacarpo-phalangeal artieulation of the index and middle fingers. 1%, The cavity of the articulation of the index
finger. 20, 'The synovial membrane drawn aside in order to show the cavity of ihe articulation in the middle finger. 21, 21. The
lateral ligaments of the phalangeal articulations of the index and middle fingers. 22, 22, The cavity of the aniculation exposed
in tha middle finger by drawing aside the synovial membrane. 93, 23, The transverse ligament cornecting the heads of the meta-
carpal bones. 24, 24. The tendon of the exténsor communis digiterom musels eovering the dorsal surface of the ring and 'Iiuh
fingars, and concealing the articnlations.

Fie. 3. ‘-’eﬂimr;]maecﬁnn of the carpus, showing the interosseous ligaments connecting the different bones, with the synovial cavity
between them.

No. 1. The scaphoid bone. 2. The os semilonare. 3. The os cuneiforme. 4. The oz trapezium. 5. The os trapezoides. 6. The os
magnuel. 7. The o uneiforme. 8. The base of the metacarpal bone of the index finger. 9, 9. The bases of the metacarpal
bones of the three other fingers, 10, 10. The synovial cavity between the first and second range of carpal bomes. 11, 11, The
synovial cavity between the second range and the metacarpal bones. 12, 12, The earpal portion of the #ynovial mnmhn‘nu ;II' the
wrist-joint. 13, The intercsseous ligament connecting the seaphoid with the semilunar bone. 14, The inlevosseoos ligsmanl cot-
necting the s semilunare with the os cuneiforme. 15. The ligament connecting the os magnum with the seaphoid If,:,a and- o4
irapezoides. 16. The ligament connecting the os um with the os wnciforme. 17, 17, interosseous ligamen :
the bases of the metzcarpal bones. 5 il B R

Fig. 4. The inferior articular surface of the bones of the fore-arm, showing the triangular fibro-cartilage.

Neo. 1. The articolar surface of the mdius. 2. The triangular fibro-cartilage. 3. The styloid process of the ulna.

Fig. 5. Vertical section of a finger, showing the lateral ligaments and the cavities of its anticulutions.

Nos. 1, 1. Lateral ligaments. 2, 2. Cavities of the anicolations,
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nerves, together with the ophthalmic branch of the fifth and the ophthalmic vein. Behind this is sitnated the foramen rotundum
for the second branch of the fifth, the foramen ovale for the third, and, lastly, the foramen spinosum for the middle meningeal
artery. Where the summit of the pars petrosa approaches the body of the sphenoid bone, there the internal orifice of the carotid
canal opens. On the anterior surface of the pars petrosa, and directed obliquely backwards, there is a slight groove, leading to
the hiatus Fallopii, and transmitting the Vidian nerve.

 The posterior fossa, deeper and broader than the others, gives lodgment to the lateral lobes of the cerebellum. In the pos-
terior surface of the pars petrosa, which forms the boundary of this fossa, may be observed the internal auditory foramen, and,
within a few lines of it,a triangular fissure, which opens into the aquaductus vestibuli, and towards its inferior margin part of the
groove for the lateral sinus, which leads down to the foramen lacerum posterius.  Along the middle line, and taking the parts
situated in the base of the skull from before backwards, we observe the crista galli of the ethmoid bone, and on each side the
cribriform lamella of that bone; farther back, a slightly depressed surface, which supports the commissure of the optic nerves;
and on each side the optic foramina. Behind this is the pituitary fossa, situated on the body of the sphenoid bone, bounded
before and behind by the clinoid processes.  Leading downwards and backwards from these is the basilar groove, which supports
the pons Varolii and medulla oblongata, and terminates at the foramen magnum : at each side of this foramen are the condyloid
foramina, and behind it a crista, leading upwards to the occipital ridge, and giving attachment to the falx cerebelli.

The Orbits.—The form of the orbits is that of a quadrilateral pyramid, whose base is directed forwards and outwards, and
apex backwards and inwards, so that if their axes were prolonged backwards they would decussate on the body of the sphe-
noid bone.

The roof of each orbit forms part of the floor for the brain; it is concave, and composed of the orbital process of the frontal,
and the smaller wing of the sphenoid bone : at its anterior and inner border may be observed a depression for the attachment of
the pulley of the trochlearis muscle; externally, and immediately within the margin of the orbit, a shallow depression for the
lachrymal gland; at the anterior border, a groove, sometimes a foramen, which transmits the supra-orbital or frontal nerve and
artery ; and posteriorly, at the apex of the cavity, the optic foramen, transmitting the optic nerve and ophthalmic artery. The
Jloor forms the roof of the maxillary sinus: it consists of the orbital processes of the malar and maxillary bones, and of the
small portion of the palate bone which rests on the latter; towards the inner and anterior border, near the lachrymal eanal, may
be observed a slight roughness, for the attachment of the obliquus inferior muscle; posteriorly, a groove, terminating in the infra-
orbital canal, which runs nearly horizontally forwards, The inner side or wall of the orbit runs directly backwards, being
parallel with the corresponding side of the other orbit, and is composed of the ascending process of the maxillary bone, the os
unguis, the os planum of the ethmoid, and part of the body of the sphenoid bone. Near the anterior border is situated the lachrymal
canal, which is formed, for the most part, between the ascending process and body of the maxillary bone, the remainder being made
up by the groove in the os unguis, and a small process of the inferior spongy bone; this eanal, a little expanded at its extremities, is
directed downwards, backwards, and a little ontwards, The eufer side of the orbit, composed of the orbital plates of the malar
and sphenoid bones, presents some minute foramina, which transmit small nerves from the orbit to the temporal fossa.

The superior internal engle, formed by the junction of the orbital process of the frontal bone with the os unguis and os
planum, presents two foramina, ( foramen orbifale internwm, anlevius, ef posterius,) which give transmission, the anterior to the
nasal twig of the ophthalmic nerve, the posterior to the ethmoidal artery. The infernal inferior angle is rounded off =0 as to be
searcely recognised ; it is formed by the union of the os unguis and os planum with the orbital plates of the superior maxillary
and palate bones, In the exfernal superior angle, formed by the malar, frontal, and sphenoid bones, is observed the sphenoidal
fissure, of a triangular form, situated obliquely, its base being internal and inferior, the apex external and superior. In the
inferior external angle, formed by the malar, the great ala of the sphenoid, the maxillary and palate bones, is situated the spheno-
macxillary fissure, inclined at an angle with the former, and communicating with it, but of a different form, being broad at its
extremities, and narrow at the centre.

The anterior extremity, or base, of the orbit, is directed outwards and forwards; and, as if to provide for a free range of
lateral vision, the external wall retreats in some degree, and does not extend as far forward as the internal. The inner termina-
tion of the cavity, representing the summit of a pyramid, to which it has been likened, corresponds with the optic foramen. In
each orbit, parts of seven bones are observed, viz. the frontal, ethmoid, sphenoid, os unguis, malar, maxillary, and palate bones;
but as three of these, viz. the ethmoid, sphenoid, and frontal, are common to both, there are only eleven bones for the two orbits.

The Nusal Fosse.—These fosse are two cavities, placed one at each side of the median line, separated by a flat vertical
septum. They communicate, by foramina, with the various sinuses lodged in the frontal, the ethmoid, and superior maxillary
bones, and open anteriorly, on the surface, by the nares, and posteriorly into the pharynx. The roof, the floor, the inner and the
outer walls of these cavities, require a separate consideration.

The roqf is flat at its middle part, and sloped before and behind ; it is formed in front by the inner surface of the nasal bones,
behind by the body of the sphenoid, and in the middle by the horizontal or cribriform lamella of the ethmoid bone. The Aoor,
smooth, concave from side to side, and formed by the palate plates of the masxillary and palate bones, extends backwards, and a
little downwards, from the nares to the pharynx. Towards the anterior opening may be observed the superior orifice of the
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anterior palatine eanal. The infernal wall, or septum narium, which extends from the roof to the floor of the cavity, is flat,
nearly vertical, (the deviation, if any, being usually to the left side,) and composed of the perpendieular plate of the ethmoid
bone, the vomer, and the nasal cartilage. The exfernal wall is formed by the ethmoid, superior maxillary, os unguis, inferior
spongy, and palate bones. The posterior and inferior parts of this surface are marked by a number of inequalities, whilst the
superior and anterior are comparatively even. In the latter situation may be observed, first, the smooth surface just mentioned ;
and, secondly, passing downwards and backwards, three, and frequently four, arched and convoluted bones, (spongy bones,)
beneath which are grooves (mewtus) leading from before backwards, The superior spongy bone is much shorter than the others,
beneath it is the superior meatus, into which will be found opening, anteriorly, a foramen from the posterior ethmoidal cells, and,
posteriorly, the spheno-palatine foramen. The middle spongy bone overhangs the middle meafus, which communicates with the
anterior ethmoidal cells ; one of these curves forwards and upwards, and is continuous with the frontal sinus; more posteriorly
is situated the opening of the maxillary sinns. The inferior meatus situated below the inferior spongy bone, between it and the
Aloor of the nasal cavity, is necessarily longer than the others; it presents anteriorly the orifice of the nasal canal.

The Frontal, Sphenoidal, and Mazillary Sinuses.—~The fronfal sinuses correspond with the saperciliary eminences of the
frontal bone. Of considerable size in the adult, bat varying in different individuals, they are not at all developed in the foetos.
They are divided into two, sometimes three compartments. '

The sphenoidal sinuses, two in number, are placed within the bedy of the sphenoid bone; these also cannot be said to exist
in infaney, They are separated by a partition. Above, behind, and on each side, they are bounded by the body of the sphenoid
bone, and in front by two small spongy bones, (eornua sphenoidalia.)

The mazillary sinus (antrum Highmori) is a large excavation in the body of the superior maxillary bone. It appears at an
earlier period than any of the other sinuses, the developement commencing about the fourth month of foetal life.  Iis form is irre-
gularly pyramidal, the base being towards the nasal cavity, the apex corresponding with the malar tuberosity. Superiorly, it is

PLATE XXIII.

Anatomy of the os innominatom.

Fia. 1. The os innominatom of the left side : afier Cheselden.

No. 1. The ilinm ; its external or convex surface. 2,2, The superior corved line of the iliom. 3, 3. The inferior corved line. 4, 4.
That part of the surface of the bone from which the gluteus medios arises. 5, 5. The rongh surface from which the gluteus maxi-
mus arises, 6, 6. The surface for the origin of the gluteus minimus. 7. The rough surface which gives origin to one head of tha
recius muscle. 8, 8. The superior part of the lip of the acetabulum, which forms the inferior boundary of the iliom. 9, 9. The
erest of the ilium. 10. Its anterior superior spinous process. 11. Its posterior superior spinous process. 12, The notch from
the upper part of which the sartorius muscle arises. 13, The anterior inferior spinous process.  14. The posterior inferior spinos
process. 15, 15. The great saero-ischiatic notch.  16. The spine of the ischium. 17. The lessor sacro-ischiatic noteh. 18, The
body of the ischium. 19, 1. The posterior part of the lip of the acetsbulum, which is formed by the ischiuvm, 20, The tberosity
of the ischiom. 21. The facet upon this tuberosity which gives origin to the semi-tendinosus muscle and the long head of the
bicepa. 22. The facet which gives origin to the semi-membranosus muscle. 23, The ramus of the ischiom, 24, The body of
the os pobis. 25. The crest of this bone. 26. The spine, or tuberosity of the os pubis, 27, The angle of the bone. 28, The
edige of the ariicalar surface of the os pubis. 29. The rongh surface immediately beneath the angle from which the tendon of the
adductor longus muscle arises.  30. The ilis-pectineal line. 31. The ilio pectineal eminence. 32, The anterior portion of the lip
of the acetabulum formed by the os pubiz. 33. The notch in the acetabolum, 34, 34. The arlicalar surface of the acetabulom.
35. The depressicn at the bottom of the acetabulum which lodges the cushion of fat of the ilioc-femoral articulation. 36. The
obturator foramen.  37. The groove upon the under surface of the o pubis which gives passage to the obturator vessels,

Fio. 2. The os innominatum of the right side, seen upon its internal aspect: after Cheselden.

Now 1. The concavity of the ilium, which lodges the iliacus mosele. 2, 2. The erista ilii. 3. The antericr superior spinous process.
4. The posterior superior spinous process. 5. The anterior inferior spinous process. 6. The noteh between the anterior spincus
processes. 7. The posterior inferior spinous process, 8. The ilic-pectineal eminence. 9. The upper margin of the acetabolum.
10, 10. The ilio-pectineal line. 11, 11. The auricular portion of the ilinm, which articulates with the saerum. 12, 12. The rough
portion of the bone, which is connected with the sacrum by means of interosseous ligaments. 13. The ischiom. 14, 14. Tha
great sscro-ischiatic motch. 15. The spine of the ischiom. 16. The lesser sacro-isehiatic notch. 17. The tuberosity of the
ischium. 18. The border of the tuberosity of the ischium to which the great sscro-ischiatic ligament is attached. 19, The ramus
of the ischiom. 20. The body of the os pubis. 21. Itserest, 23, The spine or tuberosity. 23, Theangle. 24, 24, The artico-
lar sarface of the bone. 25, The ramis of the os pubis. 26 The obturater foramen,

Fic. 3. A portion of the os innominatum, from which the external table of the bone has been removed, in order to show its eellular or
cancellous structore: afler Cheselden.

Fio. 4. The o8 innominatum of the young subject, showing the mode of developement of the bone b portions, correspond i
the ilium, ischium, and o8 pubis, and their cantilaginous union at the mhp:]un; after Chese e Ihmu ing

No. 1. Theilium. 2, 2. The crest of the bone, which is as yet canilaginous. 3. The ischium. 4. The os pubis. 5, 5. The carti-
lage connecting these three pieces of the zcetsbulum. 6, 6. The cartilaginoas 1 taba Tk 2
the ischium and pubis. 7. The cartilaginous union between the two “mf"“ SR Pl of fha Seehiun, St el

Fio. 5. The os invominatum of a fintus, showing the bone at a still earlier stage of developement: after Cheselden.
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enclosed by the orbital plate of the maxillary bone; and inferiorly by its palate plate : internally, it opens into the middle meatus
of the nasal cavity by a foramen, which, though it appears very large in the dry bone when separated from its connexions, is in
the natural state small, being little more than sufficient for the admission of a probe ; this diminution of size is caused by the
lower edge of the ethmoid, the inferior spongy and the palate bones, and also by a fold of the mucous membrane.

vnalogy between Cranial Bones and Fertebrae.—Anatomists have at all times perceived and recognised the analogy between
the movable and motionless pieces of the spine—between those of the lumbar and dorsal regions, aud those of the sacrum and
enceyx: in the one, as well as in the other, similar organic elements are observed to exist, variously modified, in order to suit
special purposes; but it is only of late years that any adequate attention has been directed to the points of similitude which exist
between vertebree, properly so called, and the cranial bones. Many persons who adopt, withont hesitation, the terms false or
pelvie vertebra, as applied to the sacrum and coceyx, feel a repugnance to use the word false or eranial, as applied to the pieces
of the skull; and deny, perhaps without examination, the analogy upon which it is founded, as being unnatural, or far-fetched.
We have numerous instances of the harmony that subsists between containing and contained parts throughout the economy ; in
no case is it more striking than in the relation that obtains between the fundamental part of the osseous structure and the central
mass of the nervous system. The spinal canal is accarately adapted in its different parts to the nervous cord which it encloses,
In the pelvic region, the canal, at least in the human subject, becomes narrow, s it merely encloses nerves, whilst the body and
processes take on a particolar developement to meet a special purpose, that of forming a basis of support for the rest of the
column. This seems to result from the working of what may be termed a principle of compensation in the growth, as well asin
the action of parts; for when one part of a given whole iz developed to excess or to a maximum, others will remain at a mini-
mum or atrophied : thus the spinal canal and the arches are at their minimum in the sacrum and coceyx, for the contained parts
are there at a low point of developement ; but at the opposite end of the column the reverse obtains; the contained paris, viz.
the central parts of the nervous system, are evolved in the human subject to the greatest extent, and so must the containing parts
also be. The portion of the osseous system which corresponds with the bodies of the vertebree ean, therefore, hardly be recog-
nised ; whilst that which is analogous to the arches is expanded so much as to retain but a slight similitude to them,

If we take the occipital bone, and examine it attentively, we shall readily perceive in it all the elements of a vertebra. The
foramen magnum is the counterpart of the ring of a vertebra, and has a similar relation to the spinal cord; the basilar process
represents the body ; the condyles are true articulating processes; the rough surfaces external to them, and which give attachment
to the recti laterales, correspond to the transverse processes; the vertical ridge extended backwards along the median line, from
the foramen to the occipital protuberance is, in the human subject, merely a rodiment of a spinal process; but in the dog, bear,
and badger, it forms a sharp prominence well deserving the name of spine, and the likeness is still more striking in osseous fishes ;
finally, the broad plates on each side of the spine represent the arches. In this view of the matter, the occipital bone forms the
first false vertebra of the cranial region.

In the second cranial piece or vertebra, it must be admitted that the analogies are not so striking ; but when we recollect
that the eavity of the skull, if examined in the different orders of animals, enlarges in proportion as the brain acquires an inerease
of developement, and that this enlargement attains its maximum in the human subject, we shall at once find sufficient reason to
expect that the parts corresponding with the vertebral arches shonld, in this region, be greatly evolved, while the rest are in a
manner atrophied. The parietal bones, with the squamous part of the temporal and the great wings of the sphenoid, taken to-
gether, represent the arches, whilst the posterior part of the sphenoid bone (such as it exists in the human fietus before its ossifi-
cation is complete, and such as it continues permanently in several lower animals) is the counterpart of the body; the mastoid
processes of the temporal bones with the glenoid fossm serve as transverse and articulating processes. These, together, form the
middle cranial piece, which may be termed the spheno-temporo-parietal cranial false vertebra,

The frontal bone, the ethmoid, and the anterior division of the sphenoid, (which is that part of the body that sustains the
smaller wings,) form the third vertebra ; the part of the sphenoid just named, together with the crista galli and the perpendicular
plate of the ethmoid bone, form the body, which is here reduced to a rudimentary state, just as the coceygeal bones are at the
opposite end of the column, of which it may be considered a repetition. The lateral and expanded parts of the frontal bone are
the arches, and the external orbital processes may be likened fo transverse processes,

We have here used the term false vertebra as applied to the cranial pieces; perhaps it would be better to use the word zone,
as sanctioned by the authority of Cuvier. The passage in which he recognises the principle of developement here indicated, as
well as the application of it, (which appears to have been first inculeated by Dumeril, and traced in all its details by Geofiroy
Saint-Hilaize, is as follows :—# Le crine se subdivise comme en trois ceintures, formées—le antérieure par les deux frontanx et
'éthmoide, Uintermédiaire par les pariétaux et le sphénoide, la postérieure par 'occipital.”*

Man adapled to the erect posture—Every part of the conformation of the human subject indicates its adaptation to the
erect position. The feet are broader than those of any other animal proportionally to its size; the tarsal and metatarsal bones
admit of very little motion ; and the great toe is on the same plane with the others, and cannot be brought into oppesition with them.
The foot is thus fitted to sustain the weight of the body, but not to grasp or seize objects presented to it. The hands, on the con-

* Régne Animal, tom. 1. p. 63.



++

trary, thongh so well adapted for these purposes, are ill calculated for affording support; so that man is truly “bimanous’ and
“biped.”™ The tibia rests perpendicularly on the astragalus, and the os calcis projects backwards for the purpose of increasing
the base, and also of lengthening the lever to which the strong muscles of the calf of the leg are attached. The whole extent of
the tarsus, metatarsus, and phalanges, in man, rests on the ground, which does not obtain even in apes, the end of whose os calcis

is somewhat raised, so as to form an acute angle with the bones of the leg. In dogs and digitated quadrupeds, the earpus and
tarsus are considerably elevated from the ground, so that the body rests on the toes; and in the horse, and other solid-hoofed ani-
mals, the third phalanges only rest on the ground, the os calcis being raised nearly to the perpendicular direction.

The femur, placed securely beneath the pelvis, affords a firm support during progression. The great breadth of the pelvis
serves to enlarge the base on which the trunk resis; and this is farther increased by the length of the cervix femoris. This
peculiarity in the neck of the femnr renders it necessary that the bedy of the bone should ineline inwards, in order that its axis
should approach the eentral line, and so support the centre of gravity. If its articular head be viewed in profile, it will be observed
that the cartilaginous coating is distributed for the most part on its upper and inner aspeet, showing its adaptation as a pillar of
support in the erect position.

The bones of the pelvis in the human subject are distinguished from those of other animals by some marked peculiarities,
The sacrum is remarkably broad and expanded, so as to form a firm support for the spinal eolumn which rests upon it ; its lower
part is curved and articulated with the coccyx, so that both incline forwards and enclose the pelvie cavity, constituting a support

PLATE XXIV.

Bones of the lower extremity.

Fig, 1. Femur of the right thigh, seen upon its anterior aspect: after Cheselden.

Na. 1. The shaft of the bone, 2. Tis head. 3. The indentation on the head of the femur for the insertion of the ligamentum teres, 4.
The neck of the bone, somewhat fore-shoriened. 5. The trochanter major. 6. The rough surface for the attachment of the tendon
of the gluteus minimus muscle. 7, 7. The anterior inter-trochanteric line. 8. The trochenter minor, 9, 9. Foramina upon the
neek of the bone for the passage of nutrient vessels. 10, The internal and longer condyle of the fomur. 11, The whercle which
gives attachment to the tendon of the adductor magnus rausele.  12. The tubercle for the attachment of the internal lateral ligament
of the knee-joint. 13, The external condyle: 14, The tubercle for the attachment of the external lateral ligament of the knee-joint.
I5. The groove for the tendon of origin of the popliteus muscle. 16, Foramina for the passage of nutritious vessels into the cane
eellons stracture of the lower extremity of the femur. :

Fig. 2. The left femur, seen upon its posterior surface: after Cheselden,

Me. 1. The shaft of the bone. 2. Its head. 3. The depression for the insertion of the ligamentum teres. 4. The neek of the femur,
&. The trochanter major. 6. A part of the surface for the attachment of the tendon of the glutens medivs. 7. The linea quadrati,
for the attachment of the quadratus femoris muscle. 8. The posterior inter-trochanteric line. 9. The trochanter minor. 10, 10,
The trochantoric or digital fossa. 11, 11, The line leading from the base of the greater trochanter to the linea aspera, for the attach=
ment of the gluteus maximus, 12, The ridge for the attachment of the upper part of the adduntor magnus muscle. 13, 13. The
line passing down from the anterior inter-trochanteric line to the linea aspera, for the attachment of the pectinens muscle. 14, 14,
The lirea aspera.  15. The notritious foramen of the femor. 16, The outer lip of the linea aspera, continued downwards to the
oxternal condyle. 17, 17. The continuation of the internal lip of the linea aspera down to the internal condyle. 18. A slight groove
on the bone, at which the intemal lip of the linea aspera is deficient. This groove supports the femaral artery at the point of its
passage through the temdon of the adductor magnus. 19, The surface of the femur which forms part of the floor of the popliteal
space. 20, The external condyle. 21, The tubercle for the attachment of the external latsral ligament of the knee-joint. 22, The
internal condyle. 23, The tubercle for the attachment of the internal lateral ligament. 24. The tubercle for the insertion of the
tendon of the adductor magnus muscle.  25. Foramina for the transmission of nutritious vessel
inferior extregity of the bone.  26. The inter-condyloid fossa, * the-mumellne ooy

Fia. 3. Vertical section of the shaft of the femur of a young subject: afier Cheselden.

No. 1. The head of the bane. 2, The osseons centre by which the cariilage of the head of the bone is being eonverted into bone. 3.
The trochanter major, eonsisting of cantilage without any cssific centre. 4, 4. The line of sopiniion betwoen (ks aplgh ,5,‘ =
diaphysis of the bone. 5, 5. The cancellus structure of the upper extremity of the diaphysis. &, 6. The dense 'mfm:e of 1ha
shaft of the diaphysis of the bone. 7, 7. The medullary canal. 8, 8. The cancellus struciure of the lower extremity of the dins
physis. 9. The epiphysis of the lower extremity of the bone. 10, 10. Itz eartilaginous portion. 11, 11, Tis csslfybaie conin,

Fig. 4. The banes of the left lower extremity of a fetus; showing their epiphysis and diaphysis, - 4

Ko 1. The superior epiphysis of the femur, as yet in the state of cartilage. 2. The dinphysis. 2. Fa i
patella, in the state of eartilage. 5. The superior epiphysis of the l.ibi:..wﬁ. The diuph;:i{ of that I::: m:':ln‘lr:];:;i?ﬁ& ‘hjﬁ
8. The superior epiphysis of the fibola, 9. The diaphysis of the fibula. 10, Its inferior epiphysis. - "

Fig. 5. A front view of the patella of the left leg: after Cheselden. .

No. L. The upper border of the bone. 2. Its inferior part or apex.

Fig. 6. The patella, seen upon its asticular surface: after Cheselden,

No. 1. The upper border. 2. The apex. 3. The rough surface, to which the I i
artisulation with the external eondyle of the rr-:mn.g 5. The surface for minul;g:;mmlfll:‘llf:mn: ::IT: (i s

Fio. 7. Section of the patella, showing its cancellous stractare. 4

* Régne Animal, tom. i. p. 82.
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for the viscera when presaed down by musenlar action. If a different arrangement of these bones obtained—if they were
continued downwards in a straight line, they would project beyond the ischia and render the sitting posture irksome or
impaossible.

The spinal eolumn, which is supported on the pelvis, is peculiarly adapted to the erect attitude. Its pyramidal form and
enlarged base fit it to sustain the superincumbent weight; and by means of the different curvatures which it presents, a consider-
able range of motion is allowed to the trunk, the centre of gravity being still supported Within the base. The form of the thorax
is also peculiar. Shallow and compressed from before backwards, it is broad and expanded from side to side; by which means
the preponderance of the trunk forwards is considerably lessened. The sternum, though broad, is very short, so that a consider-
able space intervenes between it and the pubes, which is occupied solely by muscular parts.  But in quadrapeds, the thorax is
compressed and flatiened laterally, becoming gradually narrower towards the sternum, which is prominent and keel-shaped, so
that the breadth from this laiter bone to the spine is much greater than that from side to side. This conformation, together with
the absence of clavicles in true quadrupeds, enables the anterior extrewnities to approach elosely together, and fall perpendicularly
downwards beneath the trunk, so as to give it a steady support. The sternum is elongated in these animals, and the ribs pass
from the spine to that bone so directly, without making any angle, that they approach near to the crista of the ilia, and thereby
increase the extent of firm support necessary to sustain the weight of the viscera. Even with these advantages, the muscles of
the abdomen would be inadequate to the support of its contents, were they not assisted by a layer of elastic substance, which is
placed over their entire extent, and which of itsell marks their destination for the prone position.

Though the upper and lower extremities present several points of similitude, they yet may be contrasted so as to show that
they are adapted to totally different purposes. It is quite obvious that the scapula and os innominaium, the humerus and the
femur, the bones of the fore-arm and those of the leg, the hand and the foot, are respectively constructed on the same plan; but
the differences which they present indicate a difference of function.

The scapule, placed on the supero-posterior part of the trunk, are borne off by the clavicles; their glenoid cavities are
directed forwards and outwards, so that the arms, which are, as it were, appended to them, are fitted to enjoy a considerable
degree of motion in the anterior and lateral directions, But in true quadrupeds the glenoid cavities look downwards, and are
approximated closely together, so that the thoracic limbs, which are articulated with them, descend beneath the fore part of the
trunk ; and, as they are thus caleulated to support its weight, they possess little lateral motion. The glenoid cavity in man is
quite shallow, so that the globular head of the humerns is merely applied to its surface ; but the acetabulum is a deep cup-like
cavity, indicating a quite difierent destination in the two joints. The breadth of the articular surfaces of the knee-joint, and the
peculiar conformation of the ankle-joint, as contrasted with the elbow and wrist, are abundantly sufficient to show that fixity and
strength have been designed in the one, mobility in the other. This difference is, if possible, more strongly marked in the con-
formation in the hand and foot: the latter, as has been already observed, being intended to support the body, is placed at right
angles beneath the leg; the former is continuous with the line of direction of the fore-arm, otherwise it could not be guided with
sulficient precision to the ditferent objects which it is intended to seize. The tarsal bones are large, firm and strong ; those of the
metatarsus are also thick and large, and placed all in a line. That which supports the great toe being the stoutest of all, and
almost immovable, ranges with the others. But the metacarpal bones are quite differently disposed ; that which supports the
thumb admits of considerable motion in every direction, so as to perform a complete cireumduction, and is placed so much out of
line with the others that it can be opposed to them, as in grasping different objects. The hand and foot may be considered as
divisible each into two parts, differing in their degrees of mobility, viz. the digital phalanges, and the row of bones which sustains
them. The movable phalanges of the hand are as long as the carpal and metacarpal bones taken together; but in the foot, they
are not a third of the length of the tarsal and metatarsal bones.

PLATE XXV.

The ligaments of the pelvis and hip-joint.

Fio. 1. The left side of the pelvis, showing its ligaments and the capsular ligament of the hip-joint, seen frem the front.

No. 1. The last lombar vertebra. 2, 2. ‘The transverse processes of this veriebra, 3, 3. The front surface of the sacrum. 4. The
anterior common ligament of the vertebral colomn. 5, 5. The interveriebral substance hetween the body of the last lambar vertebra
and the base of the sacram. & The anterior sacre-coceygean ligament. 7. The internal and eoncave surface of the ilium, or iliae
fossa. B, 8. The ilic-pectineal line. 9. The internal surface of the ischium. 10. The ilic-lumbar ligament. 11. The sacro-
vertebral ligament. 12, 12. The anterior sacro-iliac ligaments. 13, 13. The anterior surface of the ossa pubis. 14. The anterier
pubic ligament. 15, The superior pubie ligament. 16, The inferior or sub-pubie ligament. 17. The ramos of the pubis and
ischium, 18. The tuberosity of the ischium. 19, The obturator ligament or membrane.  20. The aperiure left between the upper
border of this ligament and the os pubis for the passage of the chturater vegsels and nerve, 21, 21. The capsular ligament of the
hip-jeint. 22. A ligamentous band which strenpthens this capsale,—the ilio-femoral ligament. 23, The border of the transverss
ligament of the acetabulum. 24. The noteh in the acetabulom for the transmissien of vessels and merves. 23. The head of the
femur. 26, The great trochanter.  27. The lesser trochanter.
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No part of the osseous system of man affords more striking evidence of his adaptation for the ereet posture than the cranium,
Resting on the summit of the vertebral eolumn, the line of its base forms a right angle with that of the column itself, which thus
affords it a firm support. The eondyles, or points of articulation, are situated very near the centre of its base, being, however, a
little nearer to the occipital protuberance than to the anterior surface of the jaws; by this arrangement, very little active power is
required to maintain it én equilibric.* In other animals the condyles are placed much further back ; so that, instead of resting on
the column, the skull is, as it were, appended to its extremity, and is sustained by an elastic substance, (ligamentum nuche,) which
is attached by one extremity to the spinous processes of the vertcbrae, and by the other to the occipital protuberance. The head,
as has been already observed, is composed of two parts, the cranium and face ; the one being intended to contain the brain—the
material instroment of the mind ; the other to enclose the organs of sight, smell, and taste. The more the organs of smell and
taste are developed, the greater is the size of the face, and the greater its relative proportion to the eranium. On the contrary, the
larger the brain, the greater must be the capacity of the skull, and the greater its proportion to the face. On this prineiple, a large

Fio. 2. The ligaments of the pelvis and the capsular ligament of the hip-joint, scen from behind.

No. 1. The last lombar vericbra. 2, 2. The posterior surface of the sacrum. 3, 3. The continuation of the supra-spincus ligament
of the verebre, 4. The pesterior sacro-coceypean ligament. 5. The tip of the coceyx, 6. The ilivm, seen upon its external and
convex surface. 7, 7. The erest of the iliem. 8, The posterior and superior spinous process of the ilium. 9. The ilio-lumbar
lignment. 10. The saero-vertebral ligament. 11, 11. Posterior sacro-iliac ligaments. 12. The posterior part of the body of the ischium.
13, The great sacro-ischiatic foramen. 14, The lesser saero-ischiatic foramen.  15. The tuberosity of the ischium. 16, 16. Tha
gréat sacro-ischiatic ligament. 17, The spine of the ischiom, to which the lesser saero-ischiatic ligament is attached. 18, The
upper extremity of the femur. 19, The capsular ligament of the hip-jeint. 20, The greater trochanter of the femur. 21, The
lessor trochanter.

Fio. 3. A sido view of the pelvis, seen from its external aspeet, and showing its ligaments,

No. 1. The external surface of the ilium. 2, 2. The posterior surface of the sserum. 3. The coceyx. 4. The ischiom. 5. Iis spine,
6. Its tuherosity. 7, 7. The great sacro-ischiotic ligament. 8, 8. The lesser saero-ischiatic lignment. 9. The great sacro-
fschintic foramen. 10. The lesser sacro-ischintic foramen.  11. The acetabulum, 12, 12. The cotyleid ligament of the ariicula-
tion of the hip-joint. 13. The transverse ligament. 14. The os pubis. 15. The ramus of the pubis and ischinm. 16, The
chturator membrane.

Fro. 4. A side view of the pelvis, seen from within. 'This view has been made by means of a section carried through the middle line
of the cavity, and dividing the sacrum and coceyx behind, and the symphysis pubis in front.

No. 1. The inner surface of the ilivm, or iliac fossa. 2, 2, A section of the last lumbar vertebra. 3. Tta transverse process. 4, 4. See-
tion of the sscrum. 5. Seotion of the coceyx. 6. The lower part of the spinal canal. 7, 7. The sacral canal. 8. The intervers
oral ligament connecting the body of the Jast lumbar vertebra with the superior anticular surface of the sacrum. 9. The interspinoag
Agament belween the spinons process of the lust lumbar vertebr and the superior spinous process of the sacrum. 10, The ilic-
lumbar ligament. 11, 11. The ilis-pectineal line. 12, 12, The anterior surface of the sacrum, 13, The anterior sacro-iliac liga=
ments. 14. The internal surface of the ischivm. 15. The spine of the ischivm, 16, The tuberosity of the ischium. 17. The
great sacro-ischintie foramen. 18, The lesser sacro-ischiatic foramen. 19, The lesser sacro-ischiatic ligament. 20, 20, The great
sacro-ischiatie lignment,  21. That portion of the great sacro-ischiatic lignment which is attached 1o the inner border of the tuberosity
of the ischivm. 22. The ramus of the pubis and ischivm. 23. The internal surface of the os pubiz. 24, The articular surface of
the pubis, which unites with its follow of the opposite side at the symphysis. 5. The obturator membrane, 26, The apertare

- between the upper border of the obturator membrane and the bone which gives pasgaga o the oblurator vessels and nerve,

Fig, 5. The ossa pubis and their articalation, seen from the inner aspect of the pelvis.

Nos. 1, 1. The inner surface of the vssa pubis. 2, 2. The ramus of the pubis and ischium at each side, 3, 3. The wberosity of the.
ischiom at each side. 4, 4. A part of the scetabulum at cither side. 5, 5. The transverse ligament of the acetabulum. 6, 6. The
notch of the acetabulum, converted into a foramen by the transverse ligament. 7, 7. The obturator membrane, 8, 8. The opening
for the passage of the obturator vessels and nerve. 9. The symphysis pubis; its internal ligament. 10, The superior pubie ligs-
ment. 11, The sub-pubie ligament.

Fia. 6. A section earried through the anterior part of the bodies of the ossa pubis, in order to show the fibrous tissue which eonnects the
articular surfaces of these bones. .

Nos. 1, 1. ‘The cut surface of the pubic bones. 2. The fibrous tissae connecting the articular surfaces of the ogsa pubis,

Fig. 7. The capsular ligament of the hip-joint, and the bones entering into the formation of this articolation,

No. 1. The anterior inferior spinous process of the ilium. 2. A part of the s pubis. 2. A part of the ischinm. 4. The great
trochanter of the femur. 5, 5. The capsular ligament of the hip-joint. 6, 6. The ilic-femoral ligament. 7. The noteh in the
acotabulum for the passage of the vessels and nerves of the hip-jint. 2. The upper part of the shait of the fomur. 9, The Jesser
ﬂﬁ.um} -

Fio. 8. The hip-joint laid open, and the capsular ligament removed : from Cheselden,

No. 1. A part of the ilinm. 2. The anterior and inferior spinous process of the ilinm, 3. 3. The Ii
of the asstabulum. 5. The fossa of the baitom of the m:abulum. 6, 6. The M::;'Luciﬂ Ii;':::gnn:_th; iuTe;:h:'laL::;ﬂ:; .F;nﬂ‘ cup

: . gament.
8, 8. The ligamentum teres. 9. The head of the femur covered with cartilage.  10. The neck of the femur. 11, The trochanter
::Ju‘;‘.ha 12. The upper pm of the shaft of the femur. 13, The ramus of the pubis and isehium. 14, The body of the os pubis.
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eranium and a small face indicate a Jarge brain with a restricted developement of the sense of smell and taste ; but a small cranium
and a large face mark an opposite conformation. The character and nature of animals is determined by the degree of energy
with which their different functions are performed ; they are guided and impelled by some leading propensity or disposition ; and
as the cranium and face bear to the brain and organs of sense the relation of containing and eontained parts, the study of their
relative proportions is one of great interest to the naturalist, inasmuch as they serve as indices of the faculties, instinets, and capa-
bilities of different individuals as well as of classes,

Several methods have been suggested for determining the proportion of the cranium to the face; the simplest is I]'Iﬂt af
Camper. If a line be drawn upwards from the side of the chin over the most prominent part of the forehead, it will form an
angle with a horizental line drawn backwards over the external anditory foramen from the margin of the anterior nares; the size
of the angle will indicate the degree of developement of the cranium and brain, as compared with that of the face and organs of
sense. In the crocodile these lines are so nearly coincident, that there is scarcely any appreciable angle.

In the Horse it measures® - - - = = = 239
Ram - - - - = - - - - 30
L - EEL LL -
Ounnoatang -+ - - - = < = - 561060
Eoropeanadult - - - - - - - B85

PLATE XXVI.
The benes and ligaments of the leg.

Fia. 1. The tibia and fibula of the left leg in their articolated position: afier Cheselden.

Mo. 1. The head of the tibia, 2. Its spinous process, 3. The surface of the head of the bone, for articulation with the inner condyle
of the femur. 4. The external tuberosity of the tibia. 5. The internal toberosity. 6. The tubercle of the tibia for the attachment
of the ligamentum patells. 7. A smooth sorfice immediately above the tobercle, corresponding with the situation of a bursa
mucosa. 5, 8. The subcutaneous surface of the shaft of the tibia. 9, 9, The concave external surface, which gives attachment 1o the
tibialis anticus muscle. 10, The ridge for the attachment of the interosscons membrane. 11, The surface behind this ridge, which
pives attachment to one head of the tibialis posticus muscle. 12, The inferior extremity of the tibia. 13 The internal malleclus
of the tibkia.  14. The upper exiremity of the fibola. 15, That portion of the head of the fibula which gives attachment to the
external lateral ligament of the koee-joint. 16, 16. The shafk of the fibula; its external surface. 17, 17. The internal surface of
the fibula. 18. The lower extremity of this bone, forming the external malleolus of the ankle. 19, 19. The subentaneons surface
of the external malleolus.

Fio. 2. The tibia of the right leg, seen upon its posterior surface: afier Cheselden.

No. 1. The head of the bone. 2. The spinous process of the tibia. 3. The surface of articalation for the inmer eondyle of the femur.
4. The surface of articulation for the external condyle of the femur. 5. The inner tuberosity of the tibia. 6. The fossa upon this
tuberosity for the insertion of the tendon of the semimembranosus musele. 7. The outer wherosity of the tibia. 8, The smoath
surface on this tuberosity for articulation with the head of the fibula. 9. The oblique line of the tibia, 10, The surface above the
oblique line for the attachment of the poplitens musele. 11, 11, The posterior surface of the shaft of the tibia. 12, The nulritious
foramen of the tibia. 13, 13, The interosseous line npon the external aspect of the tibia. 14, The surface of the tibia which gives
origin to the internal head of the tibialis pesticus musele. 15, 15. The external surface of the shaft of the tibia, comresponding with
the anterior muscles of the leg. 16, The lower extremity of the tibia. 17. The surface at the lower extremity of the tibia for
articulation with the fibula. 18, A slight groave for the support of the tendon of the fexor longus pollicis. 19, A deeper groove
for the tendons of the tibialis posticus and flexor longos digitorum. 20, The intersal malleolos of the tibia. 21, The surface
which articulates with the astragalus.

Fio. 3. The fibula of the right leg, viewed upon its external side: afier Cheselden.

No. 1. The upper extremity or head of the bone. 2. The spine which gives attachment to the tendon of the biceps musele. 3. The
rough surfuce which gives attachment to the external lateral ligament of the Loeesjoint. 4, 4. The external surface of the shaft of
the fibula, & 5. A pan of the posterior surface of the shaf of the fibula. 6, 6. The lower extremity of the bone; its subeutaneans
surface. 7. The point of the external malleolus. 8. The anterior or sharp border of the external malleolus. 9. The posterior
border, deeply grooved for the passage of the tendons of the peronei muscles,

Fio. 4. A view of the articulating surface of the head of the tibia.

Ne. 1. The spinous process of the tibia. 2. The fossa in front of this process for the attachment of the anterior crucial ligament,
3. The fosza behind this ligament for the pesterior crocial ligament. 4. The articulating surface for the internal condyle of the
femur. 5. The articular surface for the external condyle of the femur.

Fig. 5. The inferior articulating surface of the tibia, seen from beneath.

No. 1. The anterior border of this extremity of the bone. 2. The surface which articulates with the astragalus. 3. The malleclus of
the tibia. 4. The extermal surface of this malleolus, which articulates with the side of the astragalus. 5. The border of the surface,
which articulates with the fibula.

Fi5. 6. 'The tibia and fibula of the right leg, with their connecting lignments : after Bourgery.

No. 1. The spinous process of the tibia. 2. The ligamentom patelle. 3, 3. Portions of the capsular ligament of the knee-joint.
4. The shaft of the tibia. 5. The shaft of the fbula, 6 The articalation between the head of the fibula and the external taboro-
sity of the tibia. 7, 7. The interossecus membrane. S, The aperture in the upper part of the interosseous membrane for the
passape of the anterior fibial vessels. 9. The anterior tibio-fibular ligament of the inferior articulation between these two bones.

* Cuvler, Legons d"Anatomie Comparée, tom. ii. p. 8.
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Thus we find man at the top of the scale of animated beings, distinguished from all the rest as well by _hi.a external conforma
tion as by his internal organization. When the mind has passed in review the many 1il1|ﬂli of the chain u'l}lch connects the lowest
with the highest—the mere animated dot, with man, the lord of the creation, it cannot fm! to be a»truc!t with astonishment at ll_le
immense chasm which separates them. Yet, when each link of the chain is compared with that which precedes and follows it,
the transition from the one to the other is found to be so gradual as to be almost imperceptible. So easy are th? steps nf ascent
from the organization of the higher orders of the gquadrumana, up to the human species, that even Linnmus l'ell.llt dlfﬁx:m“!:
assign the specific characters by which man is distingnishable from all others; but any doubt that may have c:flsmd on this
subject has been long since removed. The physical and moral attributes of man are universally rem_gnmd a3 S_uﬂimellt to elevate
him much further from the higher mammalia than these are from the classes beneath them; and in the opinion of Cuvier,* he
should be considered not merely as a distinct species, but even as forming a separate order by himself. Whether, then, with the
zoologist, we consider the physical conformation of man as compared with that of other animals, or, with the moralist, reflect on
his mental powers and high destination, we can scarcely refrain from saying, with the poet,

Sanetius his animal mentizque capacius alte
Deerat adhue, et quod dominar in cmiera possit,
Natus est homo.

PLATE XXVIIL

The ligaments of the knee-joini.

Fig. 1. The ligaments of the front of the knee-jeint: after Bourgery.

No. 1. The lower part of the femur. 2. The tibia. 3. The fibula. 4. The patella. 5. The tendon of the rectus muscle. & The
ligamentum patelle. 7, 7. The internal lateral ligament. 8. A lizamentous band passing inwards from the inner border of the
patella, and expanding over the synovial membrane. 9. A similar band proceeding from the outer border of the patella. 10, The
external lateral ligament.  11. The upper part of the interosseous membrane. 12. The aperture of transmission for the anterior
tibial artery. i

Fia. 2. The ligaments of the knee-joint, seen from behind : after Bourgery.

Nos. 1, 2, 3, The ferur, tibis, and fibula, 4, 4. The postorior ligament,—ligamentum posticom Winslowii. 5, 5. Openings in this
lizament for the passage of vessels and nerves. 6, 6. The two heads of the gastrocnemios musele. 7, 7. The internal lateral
ligament. 8, & The two external lateral ligaments, 9. The tendon of origin of the popliteas muscle. 10. The tendon of the
semimembrancsus musele, eat short. 11, The posterior ligament of the peroneo-tibial articulation. 12, The interosseous ligament,

Fio. 3. The ligamenis of the knee, seen upon the onter aspect of the joint: afier Bourgery,

Nos. 1, 8, 3. The femur, tibia, and fibula. 4. The patella. 5. The common tendon of the quadriceps extensor musele. 6. Tha
ligamentum patelle. 7, 7. Bands of ligament which strengthen the anterc-lateral portions of the articulation. 8, 8. The synovial
membrane, 9. The long externzl lateral ligament. 10, The short external lateral lignment.  11. The external head of the gas-
troenemios. 12, The tendon of the biceps. 13, The intercsseous membrane.

Fig. 4. The ligaments of the knee, seen upon the inner aspect of the joint: after Bourgery.

Nos. 1, 2, 3. The femur, tibia, and fibula. 4. The patella. 5 The twndon of the reetus muscle. 6. The ligamentum patelle. 7. A

. ligamentous band, protecting the front of the articulation. 8, 8. The internal lateral ligament. 9. The internal head of the gas-
trocnemius musele. 10, 10, The synovial membrane.

Fis. 5. The interior of the knee-joint, opened from the front and viewed previously to dissection: after Bourgery.

No. 1. The external condyle of the femur. 2. Iis internal condyle, 3, 3. The synovial membrane, raised and torned back. 4. The
internal surface of the patella. 5. The mucous ligament. 6, 6. The alar ligaments.

Fig. 6. 'The ligaments of the interior of the knee-joint, brought into view by dissecting away a part of the synovial membrane ; the
Juint is viewed from the front : afier Boorgery.

No. 1. The external condyle. 2. The internal condyle. 3, 3. The synovial membrane, turned back. 4. The mucous ligament, lifed
upwards. 5. The anterior crucial ligament. 6, 6. The posterior crucial ligament. 7, 7. The semilunar fibro-cartilages. 8. The
transverse ligament. 9. The tibia. 10. The fibula. 11. The lower part of the ligamentum patelle, 12, The interosscous liga-
ment. 13, The tendon of the bicepa,

Fig. 7. The floor of the articulation of the knee-joint, showing the semilunar fibro-cartilages, and the inferior attachments of the crueil
lignments : after Bourgery.

: No. 1. The anterior part of the head of the tibia. 2, 2. The external semilunar fibro-cartilage. 3, 3. The internal semilunar fibre-
eartilage. 4. The anterior erucial ligament. 5. The posterior crucial ligament. 6. A part of the coronary ligament on the auter
side of the joint. 7. The head of the fibula. 8, 8. Pant of the internal lateral ligament.

Fip. 8. A vertical section of the knee-joint upon the middle line, showing the reflections of the synovial membrane of the articulation:
afier Bourgery.

No. 1. The femur. 2. The tibia. 3. The fibula. 4. The patella. 5. The tendon of the quadriceps extensor muscle. 6. The ligs-
mentum patelle. 7. The bursa of the ligamentum patelle. 8. The articular mass of fat situated bebind the ligamentum patelle.
9. The anterior erucial ligament. 10, The pouch of synovial membrane situated between the tendon of the quadriceps extensor

muscle and the frontof the lower part of the femur. 11. The mueous lipament. 12, The aler i ;
ligament, nm e alar ligament. 13. The posterior

* Régoe Animal, tom. i. p. 81.
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The Teeth—The adult human subject is furnished with thirty-two teeth, sixteen in each jaw, arranged so that eight are
placed on each side of the symphysis, in the upper and lower maxille. To facilitate their description, it is usual to consider a
tooth as divisible into its crown, or that part projecting externally ; the roof, or that contained within the alveolus; and the neek,
or part intermediate between the two. The root and central part of cach tooth are composed of dense and hard osseous matter ;
and the projecting part, or crown, is, moreover, encased by a layer of white and excessively hard laminated subsiance, called
enamel ; at the superior and lateral parts of the erown the layer of enamel deposited upon it is thick, but gradually becomes thin
at the neck, and disappears at the commencement of the root. The root and bedy of each tooth present a ecavity, lined by a
membrane, {pulpn dentis,) on which the nutritious vessels and nerves ramify, after having entered through the foramina in the
apices of the roots.

The teeth differ in size, form, manner of insertion, and mode of action, so that they are divisible into four sets, each of which
has received a particular denomination, viz. ineisores, cuspidati, bicuspidati, and molares.

The tncisor or cutting teeth, (dentes incisores,) four in number in each jaw, are placed at the fore part of the mouth, forming
the convex prominent part of the dental arch; their projecting part is wedge-shaped, the anterior and posterior surfaces being
compressed, so that their free border is thin and sharp ; this part of the tooth is convex in front, flat or concave behind, where it
slnp-r:s upwards and forwards from a small elevation, which surmounts the neck. Those in the upper jaw, particularly the eentral
pair, are larger than l.hu@c of the lower. The roots of all are single, elongated, and tapering : the inserted as well as the project-
ing part of an ineisor tooth is wedge-shaped, the former being compressed from side to side, the latter from before backwards,

The eanine teeth (dentes cuspidati, canini) are two in number in each jaw, and come next in order afier the lateral incisors,
In these the projecting part is convex anteriorly, concave and sloping behind, and tapers towards its summit, where it ends in a
blunted point: the root is longer and sinks deeper into the alveolus than that of any other teeth; it is single, conical, compressed
at the sides, and marked by a slight groove, running its whole length from its apex to its summit. This is a trace or a radiment
of that division into processes which obtains in the molar teeth.

The small moler or bicuspid teeth, (dentes bicuspidati,) four in number in cach jaw, are so named from usually having a
divided root. They are intermediate in size as well as in situation between the cuspidati and molares.  Their crown, compressed
laterally where it is in apposition with the other teeth, is rounded on the external and internal sides, so that its depth from with-
out inwards is greater than tfiat of the incisores or enspidati, whilst its breadth from side to side is less. The cutting extremities
present two tubercles, one internal, the other external ; in the lower jaw the internal tubercle is but very slightly prominent. A
section of the neck presents an oval form; the root is single till near the apex, where it is usually bifid, particularly in the pos-
terior bicuspidati; the groove at its sides is deeper than in the cuspidati.

The large maolar or true grinding teeth (dentes maolares) ave larger and placed farther back than the others; the crown, or
projecting part, is compressed from before backwards, as well as at the sides, so as to assume a cuboid form; its free surface,
which is intended for trituration, is surmounted by four tubercles, separated by depressions, which so intersect one another as
generally to assume a crucical form. There are six molares in each jaw when the set is completed : the first and second are the
largest of all the teeth, and in the upper jaw are usually fumished with three roots, very seldom with four, whilst in the lower
jaw there are but two. The disposition of the roots deserves attention.  In the upper jaw two of the roots are placed external,
and parallel in their direction, whilst the third projects inwards from them at a slight angle ; in the lower jaw the roots are placed
one anterior, the other posterior. The last of these molar teeth are the smallest, and, as they appear at an advanced period of
life, are named dentes sapientiz. The root is often single and tapering, but marked by two grooves, indicating, as it were, a
tendency to separation ; in the upper jaw we frequently find it bifid, with traces of a still further subdivision.

The dental formula for the adult is as follows :—incisors {, canine Z, bicuspidati §, molares §.

What has been here stated applies altogether to the permanent teeth. The temporary or deciduous teeth which precede
them are fewer in number, being twenty in all when complete ; they are also smaller, and more delicate in their texture.

The formula for these is thus expressed :—incisors £, eanine ¥, molares §.

The incisores and cuspidati are supplanted by permanent teeth of the same name: the bicuspid, which do not previously
make their appearance, occupy the place of the temporary molares, so that the permanent molares will necessarily protrude at
points farther back. The sockets into which the teeth are inserted are called alveoli; their form, number, and size being deter-
mined by that of the roots, which they lodge and receive ; the alveolus being divided into two or three pits when the insertion
of the tooth requires it, and being but a simple lﬂpermg fossa when a.sunp]e conformation obtaing. The texture of the bone
along the alveolar arclms is porous and open, particularly in the transverse plates which separate the alveoli. In the natural
slate each of these eavities is lined by a prolongation of the periostenm, which invests the maxillary bones, and which extends
into them as fur as their apices, where it is reflecied on the roots of the teeth so as to form a special investment for them.

The Thorax—Iuto the composition of the thoracic portion of the skeleton enter the sternum and ribs, which are proper and
peculiar to it, and the vertebra, which are common 1o it and other parts.

The Sternum and Ensiform curtiluge—The sternum is situated in the median line, at the fore part of the thorax : it is flat

and narrow, but not of equal width in its entire extent, being broad at its upper part, then narrowed somewhat, after which it
Boxgs.—T
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widens a little ; finally it becomes compressed and narrow where it joins the ensiform cartilage. [Its direction is oblique from
above downwards and forwards; which, together with the curve backwards in the dorsal part of tl:te vertebral f:alu:lfn, eauses 4
considerable increase in the antero-posterior diameter of the thorax inferiorly. We have to cousider successively its surfaces,

extremities, and borders. " " !
The anterior surface, slightly convex, and subjacent to the skin, gives attachment to the aponeurosis of the pectoralis major

and to the sterno-mastoid muscles, and is marked by four transverse lines, indicating its original division into five pieces. The
union between the first and second of these pieces (corresponding with the insertion of the second costal cartilages) is frequently

eartilaginous even in adult age. / 7
The posterior surface looks backwards, towards the cavity of the thorax, and gives attachment, superiorly, to the sterno

hyoideus and sterno-thyroideus muscles ; inferiorly, to the triangularis sterni. Along the middle line it corresponds with the interval

left by the divergence of the two pleurs, (anterior mediastinum.) ] 1
The borders are thick, and marked on each side by seven angular depressions for the reception of the cartilages of the true

ribs, which give them a notched or serrated appearance. k
The superior extremity, broad and thick, is slightly exeavated from side to side, and presents at each eorner a depression for

the reception of the sternal end of the clavicle.

The sternum, in early infancy, is divided into several picces, but in adult age two only remain distinet. The first division
of the sternum is larger and thicker than the other; its form is nearly square; its lateral margins, thin and oblique, present each
an oblong depression, which receives the cartilage of the first rib; and at each inferior angle may be observed an articular half

PLATE XXVIIL

The bones of the foot in their artieulated position and in the fetal state,

Fro. 1. The right foot, seon upon ils upper gurfaco: after Cheselden.

No. 1. The superior articular surface of the astragmlus, 2. The anterior portion of that bane. 3, 3. The os ealeis. 4. The commence-
ment of the groove in which the interosseous ligament is lodged. 5. The secaphoid bone, 6. Its tuberosity. 7. The internal
cuneiform bone. 8. The middle cuneiform bone. 9. The external cuneiform bone. 10, The cuboid bone. 11, 11. The metatarsal
bones. 12, 12, The first row of phalanges. 13, 13, The second row of phalanges. 14, 14. The last phalanges.

Fro. 2. The under surface of the same foot : afler Cheselden.

Ne. 1. The under part of the os caleis. 2. The posterior tuberosity of the os caleis. 3. The internal toberosity of that bone. 4. Tta
external berosity. 5. The eoncave surface of the os calels, which supparts the tendons and vessels which pass into the sole of the
foot. 6. The groove in which the tendon of the flexor longus digitorsm muscle plays. 7. The side of the astragalus. B. The
rounded head of the astragalus. 9. The under surface of the scaphoid bone. 10, The tuberosity of the scaphoid bone. 11, The
internal coneiform bone, 12, 12, The apex of the middle coneiform bone. 13, The external conciform bone. 14, The cuboid
bone. 15, 15, The groove in this bone for the tendon of the peroneus longus musele. 16. The metatarsal bone of the great foe.
17. The tubercle at its base which gives insertion to the tendon of the peromeus longus. 18, 18. The remaining metatarsal bones.
18, The tubercle on the base of the metatarsal bone of the little toe. 20, 90, The first row of phalanges. 21, 21. The second row
of phalanges. 22, 22. The hst phalanges.

Fio. 3. The inner border of the left foot: after Cheselden.

No. 1. The superior articular surface of the astragalus. 2. The lateral surface, which articnlates with the inner malleolos af the tibia,
3. The inner and concave side of the os caleis, 4. The posterior tuberosity of the os caleis. 5. The internsl tuberosity of that
bane. E. The process which supports the anterior portion of the astragalus, 7. The anterior part of the astragalue. 8. Itz articular
surfsce. 9. The scaphoid bone. 10. Tts tuberosity. 11. The internal cuneiform bone. 12, A smoath facet which gives attzch-
ment o the tendon of the tibialis antieus mascle. 13, The base of the middle cuneiform bone, 14. The metatarsal bone of the griat
toe. 15, 15. The metatarsal bones of the other toes. 16. The first phalanx of the great toe, 17. The last phalanx of the
same toe.

Fig. 4. The lefi foot, seen upon its outer side: after Bourgory.

Mo 1. The saperior articular surface of the astragalus. 2. The triangular lateral surface which articulates with the external malleolos.
3. The anterior portion of the astragalus. 4, 4. The os caleis. 5. Tis posterior tuberosity. &, Part of the smooth surface which
supports the bursa of the tendo Achillis. 7. The external tberosity of the os caleis, 8. The smooth pulley-like surface against
which the tendons of the peronei muscles play. 9, The cuboid bone.  10. A notch open the eubsid, which marks the commence-
ment of the groove for the tendon of the peroneus longes muscle. 11, The seaphoid bone. 12, The external cuneiform bone. 13.
The middle coneiforim bone. 14, 14. The metatarsal bones, 15, The tuberosity at the base of the metatarsal bone of the little toe.

. 16, 16. The first row of phalanges. 17, 17. The second row of phalanges. 18, 18. The last phalanges,

Fio. 5. A single too, showing the four bones which enter into its formation: after Chesolden.

Ne. 1. The metatarsal bone. 2. A smooth surface by which the base of this bone articulates with the adjoining bone. 3. The head of
the metatarsal bone. 4. The first phalanx. 5. Its base. 6. Its head, 7. The second phalanx. 8. The third and last phalanx.

Fia. 6. The two sesamoid bones of the metatarso-phalangeal aniculation of the great toe,

Fig. 7. The foot of 2 fertus at an early period: after Cheselden. The tarsus is whally cartilaginous, and the metatarsal bones and
phalanges only partly developed.

Fis. 8. The foot of a fietus at a more advanced period : after Chesslden,
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notch, which arliculates with the second rib. The superior border is hollowed, and at the angles which bound it are the fosse,
which articulate with the clavicles, as has been already stated ; the inferior is straight, and united to the extremity of the
second piece.

The second piece, much longer than the first, is marked on its anterior surface by some transverse lines, which indicate its
original division into separate portions. Both surfaces are nearly flat. The upper border is narrow, corresponding in breadth
with the termination of the first bone, with which it is connected by cartilage. The lateral margins present each five notches for
the reception of the cartilages of the five lower troe ribs, and a half notch superiorly, which, with a similar depression in the first
piece, forms a cavity for the second costal cartilage. The five inferior notches approach ene another more closely in proportion as
they are situated lower down, and part of the last is cccasionally made up by the ensiform cartilage.

The inferior extremity of the sternum, thin and elongated, gives attachment to a cartilaginous appendix, called the ensiform
or wiphoid (Swoe, & sword ; sdos) cartilage, which in most cases remains in the cartilaginous state until an advanced period of life.
It is sometimes bent forwards, sometimes in the opposite direction, and sometimes pierced by a hole at its centre.  Its form varies
considerably in different individuals: it gives attachment to the aponeuroses of the abdominal muscles,

JArticulations.—This bone articulates by its sides with the true ribs,—by its upper angles with the clavicles, and by its lower
end with the ensiform cartilage. When examined at an early period, it exhibits usually eight or nine ossific centres. When sawed
across, the sternum presents a considerable quantity of loose spongy texture in its interior, with a very thin lamella of compact
tissue on its outside ;—hence it is very light.

The Ribs and their cartiloges.—The ribs (costz) extend from the dorsal portion of the vertebral column to the sternum,
forming arches, which enclose the lateral parts of the thorax, They are twelve in number at each side, of which the seven
superior pairs, which are united by means of cartilaginous prolongations to the sternum, are called sternal or frue ribs; the
remaining five, which are not prolonged to the sternum, being denominated asternal or fulse ribs.

The ribs do not arch nniformly from the vertebral column towards the sternum ; the greater number consist of parts of two
circles or arches of different diameters, the anterior being much the larger. Thus the rib, directed at first backwards from its
connexion with the bodies of the vertebre, reaches and is supported by the transverse process, (which in the dorsal region is
inclined backwards;) after leaving the extremity of this process it turns abruptly outwards, and finally is directed forward towards
the sternum.

In their length, breadth, and direction, these bones present several varieties. From the first to the eighth their length succes-
sively increases, whilst from the ninth to the twelfth they gradually decrease, so that the Jast is very little longer than the first.

Their breadth, considered in the whole series, diminishes gradually from the first to the twelfth; but in each rib it is greatest
towards its sternal cxtremity.

As to their direetion in reference to the vertebral column, the first forms almost a right angle with it, and the succeeding ones
gradually incline downwards, so that their anterior extremity is lower than the posterior. The body of all the ribs, except the
first, ig, as it were, twisted on itself, so that their two extremities cannot be made to rest at the same time on a plane surface.

These bones present two surfaces, two borders, and two extremities,

The external surface is convex and smooth. The internal is concave, and corresponds with the plenra.

The superior border, smooth and rounded, gives attachment to the intercostal museles; the inferior is marked on its inner
aspect by a groove, which is commonly said to be for the lodgment of the intercostal vessels, and also gives attachment to the
intercostal muscles.

The posterior exiremity, somewhat rounded and thicker than the other parts of the rib, and hence denominated its head,
presents (except in the instances to be presently stated) two articular faces (separated by a slight ridge) which articulate with the
corresponding small surfaces on the bodies of the dorsal vertebrie; the head is supported by a narrow round part, or neek,
terminated externally by a tubercle, which is smooth in one part for its articulation with the transverse process of the lower of
the two vertebra to which the head is connected, and rough in the other for the insertion of the posterior costo-lransverse
ligament.

The anterior extremity is broad, flat, and hollowed at its tip into an oval pit, into which is implanted the costal eartilage.

Between the tuberosity and the most convex part of the body of each rib is a rough line, marking what is termed its angle.
The distance of the angle from the tuberosity increases gradually from the second to the eleventh inclusive. In the last it is not
perceptible ; in the first it is not distinguishable from the tuberosity.

The first two and the last two ribs present some peculiarities deserving of notice.

The first 7ib is shorter and broader than either of the succeeding ones, its direetion is nearly horizontal ; its body not being
tuisted, as is the case in other ribs, it lies evenly when placed on a plain surface. One surface looks upwards, and is marked by
two very slight depressions, (over which slide the subclavian vessels,) and an intervening roughness, sometimes well marked,
which indicates the attachment of the scalenus anticus muscle. The other surface looks downwards, towards the cavity of the
thorax. The external border, convex and rounded, is surmounted by the tuberosity ; the internal is thin, and forms the margin
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The second is longer than the first, and presents externally a prominent line for the attachment of the serratus magnus; its
internal surface is somewhat grooved posteriorly.

The efeventh has no groove on its inferior border, nor a tuberele, as it is not artienlated with the transverse pmcess- its angle
is seaveely pereeptible, and the head has but one articulating surface.

The fwelfth differs little from the preceding one, except in being shorter ; it has neither angle, tuberele, nor groove, and as
its anterior extremity, which is pointed, seems loose and unattached, it is called the floating rib.

The ribs grow from three osscous points; one in the body, one in the head, the third being at the tuberosity.

Coastal eartiluges—These cartilages are twelve in number, like the ribs, of which they form the elastic continuation ; their
breadth diminishes gradually from the first to the last, whilst the length increases as far as to the seventh, after which it becomes
less in each sueceeding one.  Their line of divection also varies considerably. The second is horizontal, the first descends a livle,
and all the rest aseend more and more as they are situated lower down. The external or costal extremity, convex and unequal,
is implanted into the end of the corresponding rib. * The internal extremities of the eartilages of the true ribs, smaller than the
external, and somewhat pointed, are articnlated with corresponding angular surfaces on the sides of the sternum; each of the
cartilages of the first three false ribs, becoming slender towards its extremity, is attached to and blended with the lower border of
that which is next above it ; in the two last it is pointed, and unattached.

Attachment of museles—The two layers of intercostals, to the contiguous borders of all the ribs; the scaleni, to the first and
second ; the pectoralis major, to the cartilages of the true ribs, exeept the first; pectoralis minor, to the bodies of the third, fourth,
and fifth ; rectus abdominis, to the eartilages of the last three true ribs and ensiform cartilage ; obliquus externus, to the last three
true ribs and all the false; the internal oblique and transversalis, to the cartilages of the four or five false ribs; the diaphragm, to
the ensiform cartilage, and to those of the last six ribs,

The serratus magnus, to the nine superior ribs; latissimus dorsi, to the four inferior ; serratus posticus superior, to the third,
fourth, and fifth true ribs; serratus posticus inferior, to the three last; sacro-lumbalis, to the angles of all the ribs; levatores
costarum, a little beyond the tuberosities.

Bones of the superior extremity.—The upper extremity consists of the shoulder, the arm, the fore-arm, and the hand.  The
shoulder consists of the scapula and elavicle ; the arm, of the humerus ; the fore-arm, of the radius and ulna; and the hand, of the
carpis, metacarpus, and fingers.

Seapula.—This bone [plate XVL] is placed upon the upper and back part of the thorax, occupies the space from the second
to the seventh rib, and forms the posterior part of the shoulder.

Its form is irregularly triangular and flat. It presents for examination two surfaces, three borders, and three angles.

The anterior surface, called also fossa subscapularis, looks towards the ribs, is triangular, slightly concave, intersected by
prominent lines direeted from within outwards and upwards, and therefore crossing the direction of the ribs,

The posterior surface (dorsum scapulz) is divided into two parts, but unequally, by a prominent ridge, (the spine:) of these,
the superior one is called fossa supra-spinata; the inferior, fossa infra-spinata,

OF the spine.—The spine of the scapula is a prominent ridge of bone, flattened from above downwards, commeneing at the
posterior border of the scapula, with a smooth flat triangular surface, from which it becomes gradually more elevated as it pro-
ceeds forwards, until it terminates in an elongated process, (acromion,) which surmounts the shoulder-joint. The form of the
spine considered by itself apart from the acromion is triangular ; hence we have to notiee its two surfaces and three borders. Iis
superior surface is concave, and, conjointly with the superior part of the dorsum of the scapula, forms the fossa supra-spinata.
The inferior surface is irregularly triangular, constitutes part of the infra-spinous fossa, and in its middle may be observed a small
foramen for a nutritions vessel. On the projecting border of the spine, which is rough and broad, may be noticed two margins,
of which the superior one gives attachment to the trapezius, the inferior to the deltoid muscle,—the intervening edge is subcuta-
neous, The anterior or attached border, or base, is united with the dorsum of the bone. The external border, which is short,
round, and somewhat concave, approaches the neck of the bone, and is continuous with the under surface of the acromion.

Gf the acromion process.—This considerable eminence is flattened in the direction opposite to that of the spine, and, project-
ing outwards and forwards, forms the summit of the shoulder-joint; hence ils designation, axpor, a summit; wuos, the shoulder.)
Its posterior and upper surface, convex and somewhat rough, is subeutancous ; the anterior and inferior one, concave and smooth,
i5 in relation with the supra-spinatus muscle, and overlies the capsular ligament of the shoulder-joint; the superior border pre-

Fig. 12, The ankle-joint, viewed upon its external aspect : after Bourgery.

No. 1. The tibia. 2. The fibula. 3. The anterior ligament. 4. The anterior fasciculas of the external lateral lignment. 5. Its middle
fasciculus, 6. Its posterior fasciculus. 7. The scaphold bone. 8, 8. The os caleis. 9. The tendo Achillis.

Fio. 13. A vertieal section of the ankle-joint, showing the eavity of the articulation and the interosseons ligament of the ealcanco-
astragaloid articulation: after Bourgery.

No. 1. The tibia. 2. The fibula. 3. The interosseous ligament. 4. The cavity of the ankle-joint. 5. The astragalus. 6, &. The
os caleis.  ¥. The internal lateral ligament of the ankle. B, The external lateral ligament. 9. The calcansc-asimagaloid interos-
seous ligament,



ot

sents, anteriorly, a narrow oval surface for its articulation with the external extremity of the clavicle, and its summit affords

attachment to the coraco-acromion ligament.

The fossa supra-spinate, wider towards its vertebral than the other extremity, is filled up by the supra-spinatus musele.
The fossa infra-spinata, much larger than the preceding, is convex in the middle, somewhat concave, or rather grooved, inferiorly.
Between the latter part and the axillary border is a slightly raised and elongated ridge, which extends from the glenoid cavity
obliquely downwards to within an inch of the posterior angle of the bone, where it subsides into a flat and nearly quadrilateral
sorface. This latter part it is that gives origin to the teres major muscle, and over it slides the latissimus dorsi.  Along the upper
and rounded part arise the fibres of the teres minor; whilst the line of division between them marks the attachment of an
apoeneurosis, common to these museles and to the infra-spinatus, which occupies the remainder of the fossa.

Of the three barders of the scapula, or costz, (as they are sometimes called,) the superior is the shortest ; at ils outer part is
situated a lunated notch, {lunula ; incisura semi-lunaris,} which is converted into a foramen by a ligament, and is traversed some-
times by the supra-scapular vessels and nerve, but usually by the perve alone. In front of this opening it is surmounted by ihe
earacoid process, which, being thick, elongated, and curved on itself, is named from some fancied resemblance to a crow’s beal,
(xopad, a crow ; sulos, like.) This process, superiorly convex and unequal, gives attachment to the coraco-clavicular ligament;
anteriorly to the pectoralis minor muscle ; posteriorly to the coraco-acromion ligament; and by its extremity to the hiceps and
coraco-brachialis muscles. The posferior, or veriebral border, named also the “ base® of the scapula, is the longest of the three;
superiorly it approaches to the vertebral eolumn, inferiorly it is more removed from it. The portion of this border which is above
the spine will be observed to incline a little outwards, For the purpose of more easily assigning the attachments of the several
muscles which are connected with it, we may regard it, though very thin, as divisible into two margins, with an inter-space ;
these are stated in the enumeration of the muscular attachments. The azillary border is inclined downwards and backwards
from the lower margin of the glenoid cavity to the inferior angle of the bone ; hence it is named the inferior costa of the scapula,
It is of considerable thickness, being surmounted posteriorly by the ridge above noticed as giving origin to the teres minor. The
edge itself presents a shallow groove running along the greater part of its extent. It corresponds with the lower border of the
sub-scapular muscle. For about an inch beneath the glenoid fossa there is a well-marked linear impression, which gives origin
to the long head of the triceps muscle,

PLATE XXX.
The ligaments of the foot.

Fig. 1. The superficial ligaments of the dorsum of the foot: afier Boorgery.

No. 1. The astragalus. 2. The os calcis. 3. The tendo Achillis. 4, 4. Caleaneo-astragaloid lignments. 5, 5. Darsal ligaments of
the tarsus. 6. The tendon of the peronens longus. 7. The tendon of the tibialis posticus. 8. The internal cuneiform bone,
9. The external conciform bone. 10. The cuboid bone. 11, 11, Tarsc-metatarsal ligaments. 12, 12, Metatarsal ligaments,
13, 13. Lateral ligaments of the metatarso-phalangeal artioulation. 14, 14. A band of the deep fascia of the foot. 15. A meta-
tarso-phalangeal articulation laid open. 16, 16, The transverse ligaments. 17, 17. The lateral ligaments of the phalangeal artien-
lations. 18, The tendon of the extensor proprivs pollicis. 19, One tendon of the extensor communis digitorum.

Fio. 2. Deep ligaments of the dorsum of the foet: after Bourgery.

No. 1. The astragalus. 2, 2. The os caleis. 3, 3. Ligaments conmecting these two bones. 4. The tendo Achillis. 5. The seaphoid
bone. 8. The articulation between the astragalus and the scapheid bone. 7. A calcaneo-scaphoid ligament. 8, 9, 10. The thres
cun¢iform bones, 11, The cuboid bone. 13, 12, The scaphoido-cuneiform ariculation. 13, 13. Ligaments of the coneiform
bones. 14, The ecoboido-cuneiform anticolation. 15. A caleaneo-cuboid ligament, 16, 16. The tarso-metatarsal articulations.
17, 17. The lateral metatarsal artieulations, 18, 18, The metatarsal bones.

Fio. 3. The superficial ligaments of the sole of the foot: after Bourgery.

No. 1, 2. The os caleis. 3. The groove for the tendon of the flexor longus pollicis. 4, 4. The caleanec-scaphoid ligament. 5. “The
tendon of the tibialis posticus. 6, 7. Prominences caused by the seaphoid and the internal cuneiform bones, 8, B, The greater
caleaneo-cuboid ligament. 9, 9. The deep ealeaneo-cuboid ligament. 10, 10, The tendon of ihe peroneus longus. 11, 11, Infe-
rior tarso-metatarsal ligaments. 12, 12. Metatarso-metatar=al ligaments. 13, 13, The metatarsal bones, 14, 14. A part of the
plantar fascia. 15, 15, Ligamentous bands which serve to retain the tendons of the flexor museles. 16, 16. The transverse liga-
ment of the metatarso-phalangeal articulation, 17, 17. The inferior ligament of this articalation. 18, 18, Lateral ligaments of the
metatarso-phalangeal aniculations. 19, Ono of the metatarso-phalangeal anticulations laid open. 20,20, Lateral phalangeal liga-
ments. 21, 21. Inferior phalangeal ligaments. 22, One of the phalangeal aniculations laid Opet.

Fig. 4. The deep ligaments of the sole of the foot: after Bourgery, .

Nes. 1, 1. 'The o5 caleis. 2. The groove for the tendon of the flexor longus pollicis. 3, 3. The inferior it
4. The deep caleaneo-cuboid ligament. 5, 5. Cuoboido-cuneiform Iiga;mﬁ:. i, 6. Mmtmu—muuum:hi::m:‘ hm: !;‘ﬁl:ﬁ
rior tarso-metatarsal ligament of the great toe. 8. The tendon of the peroneus longus musele. 9, 8. Metatarsal b.;;,m_-

Fig. 5. A vertical section of the foot, showing the interossecus ligaments : after Bourgery.

No. 1. The tibia. 2. The astragalos, 3, 3. The interior of the anklejoint, 4. The anterior i £ i i
p_mwiar ligament. 6. The o8 ealeis. 7. The tendo Achillis. 8. The seaphoid bone. 9. 'F::::lcfr;::ﬂi::r::“::;ﬂ:mm
llﬂm::tlzlﬂiﬁl:m“ﬂf lh&ﬂ::_Tﬂ-mPhuid ligament. 11. The internal cuneiform bone. 12, The metatarsal bone of the great
toe. 13, 13. an t Loe. i i
s L Iigl:mam.w & great We. 14, One of the sesamoid bones. 15, Metatarsal bones, 16. The great or superfieial
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The postero-superior angle is formed by the junction of the base with the superior costa of the scapula; it is somewhat
inelined outwards. The inferior angle is placed at the union of the base with the axillary or inferior border of the bone; upon
it may be observed an elongated flat surface which gives origin to the teres major,and over which slides the latissimus dorsi mus-
ele. At the convergence af the superior and inferior borders may be observed a narrow consiricted part, denominated the neck,
(cervix scapulm.) The neck is bounded by a slightly-raised rim, which gives attachment to the fibrous capsule of the shoulder-
joint; and finally the rim surrounds the articular surface of the bone, which is called the glenoid cavity, (yage, a superficial
cavity ; sdor.) This is a shallow, oval depression, broader below than above, covered with cartilage in the fresh state, and deep-
ened somewhat by a fibro-carlilaginous margin, which passes round it from the long tendon of the biceps muscle, whose origin is
at its upper margin ; its greatest diameter is perpendicular, its direction outwards and forwards. In this last respect, however, it
varies considerably ; for, during the more extended motions of the humerus, the scapula is made to turn, as it were, on a pivot
driven through the centre of ils dorsum, by which means the glenoid cavity is kept constantly in apposition with the head of the
humerus, which is the chief security against its dislocation.

The scapula articulates by its glenoid cavity with the humerus, and by the acromion process with the clavicle ; it affords
attachment to the following muscles :—

The subscapular fossa, (the anterior or costal surface of the bone,) to the subscapularis muscle, Posterior or dorsal sur-
face,—the spine (by its border and the acromion) superiorly to the trapezius, inferiorly to the deltoid: the fossa supra-spinata, by
its posterior two-thirds, to the musecle of the same name: the fossa infra-spinata, in the greater part of its extent, to the infra-spi-
natus; by a slight oblique line situated near the inferior angle, to the aponeurosis common to the infra-spinatus, teres minor,
and teres major; by a narrow rounded surface, near the axillary border, to the teres minor; by the flat surface, at its inferior
angle, to the teres major.

The superior border, near the margin of its noteh, to the omo-hyoidens : the eoracoid process, anteriorly, to the pectoralis
minor; by its summit, to the biceps and coraco-brachialis. The posterior border or base, anteriorly, to the serratus magnus;
posteriorly, to the supra-spinatus and infra-spinatus ; in the interspace, to the rhomboidei and to the levator anguli scapule. The
inferior or axillary border, at its upper part, by a rough ridge, to the long portion of the triceps extensor; posteriorly, by an un-
equal surface, to some fibres of the teres minor; inferiorly, to the teres major,

The inferior angle, to the teres major, and occasionally to some fibres of the latissimus dorsi; the anterior angle, (glenoid
cavity,) by its upper margin, to the long head of the biceps muscle.

Developement.—When the scapula is examined at a very early period, it appears as a thin lamella without any elevation
corresponding with the spine.  Soon after, an osseous centre is seen towards the middle of its dorsum, one in the coraceid process,
and in the acromion. The base and the inferior angle also commence by separate points.

The Clavicle—The clavicle, (elawis, a key,) (plate XV figs. 1, 2; plate XVIL figs. 4, 5;) or, as it is popularly called, the
collar-bone, is extended, transversely, between the acromion process of the scapula and the summit of the sternum, which it serves
to connect; its direction, however, is not exactly horizontal, the acromial end being slightly elevated. This bone is curved some-
what like an italie £, the degree of the eurvature being less in young and female subjects than in male adults; it is rather thick
and somewhat triangular towards its sternal end, but broad and flat towards the seapular extremity ; it presents for our consider-
ation a body and two extremities. The superior surface of the body is principally subcutaneous. The inferior surface presents,
near the sternal extremity, inequalities for the attachment of the costo-clavicular ligament ; in the cenire, a longitudinal depression,
giving attachment to the subclavius musele, the foramen for the entrance of the medullary vessels, and, more externally, a rough
oblique line, to which the coraco-clavicular ligaments are attached ; this surface corresponds internally to the first rib, externally
to the coracoid process and the shoulder-joint, and in the middle to the axillary vessels and brachial plexus of nerves. The ante-
rior border is broad and convex towards the sternal, thin and concave towards the scapular extremity ; the posterior border
presents, of course, the opposite arrangement of curvatures. The internal extremity is inclined downwards and forwards; it is
considerably thicker than the other parts of the bone, and terminates in a triangular unequal surface, which is convex from above
downwards, concave from behind forwards: this iz tipped with cartilage, and artienlates with the sternum, the articular surface
of which it much exceeds in size; its entire circumference gives attachment to ligaments. The external or seapular extremity,
compressed and flattened, inclines a little backwards and upwards, and articulates w1lh thie acromion by a narrow oblong surface
which is covered with cartilage.

JAtiachments of museles.—The clavigle gives attachment, by the superior surface of its sternal extremity, to the sterno-cleido-
mastoid ; the longitudinal depression on its inferior surface, 1o the subelavius ; the anterior border, by its sternal half, to the pecto-
ralis major; by its acromial third, to the deltoid ; the posterior border, by its acromual third, to the trapezius.

JArticulations.—The clavicle articulates with the sternum and the acromion process of the scapula.

Developement.—The division of the bone above indicated into body and extremities is merely technical, being intended to
facilitate its description. It consists of one piece, and grows from one ossific centre.

The Humerus.—The humerus or arm-bone, (plate XVIL figs. 1, 2, 3; plate XVIIL, os humeri,) the largest bone of the
upper extremity, extends from the scapula to the bones of the fore-arm, with each of which it is articulated. Its direction is ver-
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tical, with an inclination inwards towards the lower end. Long and irregularly eylindrical in form, the humerus is divisible into
a body and two extremities.

The bady or shaft of the bone, thick and rounded superiorly, is somewhat expanded, and triangular inferiorly. It is divided
into two nearly equal surfaces by two longitudinal lines, of which one is external and anterior, the other internal and posterior.
These lines may be considered as rising, the former from the external, the latter from the internal condyle, near to which they are
well marked, but gradually subside as they proceed upwards on the body of the bone; they afford attachment to the imer-mus
cular aponeuroses. The external one is interrupted about the middle by an obligue depression, or groove, which runs from above
downwards, and marks the course of the musculo-spiral nerve and superior profunda artery ; the surfaces separated by these lines
are named posterior and anterior. The posterior surface is round superiorly, and inclined a little inwards; in the lower part it is
broad, flat, and turned rather outwards ; it is covered in the entire of its extent by the triceps extensor muscle, and towards its
middle may be observed a small foramen for the medullary vessels. The anferior surface is divided superiorly into two unequal
portions by a longitudinal groove, directed obliquely downwards and inwards, for about one-fourth of the length of the bone;
this lodges the long tendon of the biceps musele, and is therefore named the dicipital groove; its anterior margin gives attachment
to the peetoralis major ; the posterior, to the latissimus dorsi and teres major. The portion of the anterior surface which is internal
to this groove is smooth in the greater part of its extent, and presents, towards its middle, a linear elevation for the insertion of
the coraco-brachialis, and lower down an oblique medullary foramen ; externally to the groove, and a little above the middle
of the bone, may be observed a broad rough eminence, for the insertion of the deltoid muscle, beneath which runs the obligue
depression already notieed as corresponding to the course of the museulo-spiral nerve and the accompanying artery.

The superior extremity of the bone presents a large hemispherical eminence, covered with cartilage in the fresh state, and
directed backwards and inwards to the glenoid cavity of the scapula, with which it articulates; this is called the head of the
humerus. It is bounded by a slightly depressed groove, sufficiently marked on the upper, not on the under aspect, denominated
the neck of the bone. A little beneath, and to the outside of the head, are two eminences, which project from the ends of the
shaft of the bone, and from their relative size, are named the greater and lesser fuberosities, (tubercula.) The greater tuberosity
is external and posterior in its situation, convex in its outline, and marked on its upper border by three flat surfaces for the inser-
tion of the external rotator muscles. The smaller tuberosity, rounded and more prominent than the other, gives attachment to the
subscapularis muscle. They are separated by the bicipital groove. Towards its lower third the bone widens, and appears com-
pressed and somewhat twisted from behind forward; its greatest diameter is transverse; it presents internally a considerahble
projection, the énner condyle, which is inelined backwards, and gives attachment to the internal lateral lignment of the elbow-
joint, and to a tendon common to the greater number of the anterior muscles of the foramen. Externally is situated another
smaller process, (external condyle,) to which are attached the external lateral ligament and a tendon common to the muscles of
the posterior and external surfaces of the fore-arm. Between the condyles is placed the inferior articular surface, which is inclined
somewhat forwards, Proceeding in the enumeration of the parts which enter into its composition from the radial to the ulnar side,
we observe a rounded eminence placed rather on the anterior surface of the bone, and articulating with a cavity observable on the
superior extremity of the radins, ealeulated to allow of all that freedom of motion which the radius enjoys, viz., flexion and ex-
tension on ihe humerus, and pronation and supination by rotation on ifs own axis ;—a slight groove or depression corresponding
with the circumference of this eminence, a semicircular ridge, which is lodged in the space intervening between the radius and
ulna ;—a wide and deep groove, which receives the prominent part of the larger sigmoid cavity of the ulna ; and, lastly, a promi-
nent ridge, which is received into the internal part of the same cavity. This prominenee descends much lower than the external
portion of the articular surface, and determines an obliquity in the direction of the humerns, when its lower exiremity is made fo
rest on a plain surface. The groove, with its margins, forms a well-marked pulley-like surface, on which the sigmoid eavity of
the ulna moves in flexion and exiension ; hence it is termed the frochfea. At the fore part of the inferior extremity of the bone,
and immediately above the trochlea, is a superficial depression, which receives the coronoid process of the ulna during flexion;
and posteriorly a more considerable fossa, which lodges the olecranon during the extension of the fore-arm.

A modification of the nomenclature applied to these different eminences has been proposed by Chaussier ; retaining the term
trochlea for the surface of articulation with the ulna, he calls that which articulates with the radius, the condyle ; (it is sometimes
called the small head ;) and for the two lateral eminences of insertion, now named condyles, he substitutes the terms epi-trochlea
and epi-condyle.

«Aitachments of muscles.—The posterior surface gives attachment to the triceps; the anterior, (by the posterior margin of the
bicipital groove,) to the teres major and latissimus dorsi; in the middle, by a slightly-marked line, to the coraco-brachialis; infe-
riorly, to the brachialis anticus ;—the external portion of the same surface, superiorly, by a rough eminence, to the deltoid ; by the
anterior margin of the bicipital groove, to the pectoralis major. The greater tuberosity gives attachment, by the three flat surfaces
on its upper border, to the supra-spinatus, infra-spinlntus, and teres minor muscles; the lesser tuberosity, to the subscapularis.
The Imfc‘rmr cxlrf:mu!:, by its outer h-:-rlder:_, l::r the supinator radii l_ongus, and, by its external condyle, 1o the extensor carpi radialis
longior and brevier, extensor communis digitorum, extensor carpi ulnaris, anconeus and supinator radii brevis; by the internal
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condyle, to a tendon common to the pronator radii teres, flexor carpi radialis, palmaris longus, flexor carpi ulnaris, and flexor
digitorum sublimis. b

Articulations.—The humerus articulates with the glenoid cavity of the scapula, and with the ulna and radius,

Developement.—The shaft of the bone grows from one ossific eentre; the head and two tuberosities have each their own
points.  So have the two condyles and the trochlea.

The Radius.—The radios, (plate XVIL figs. 1, 2, 3; plate XIX. fig. 1,) shorter than the ulna by the length of the olecranon
process, is placed at the external side of the fore-arm, extending from the humerns to the carpus. It is broader below than
above, slightly curved in its form, and divided into a body and two extremities. As the body is somewhat triangular, we observe
on it three surfaces, bounded by three margins or ridges. The anferior surface expands towards the lower part, and is marked
along its middle by a longitudinal groove for the flexor pollicis longus; superiotly is situated the foramen for the medullary
vessels, its direction being from below upwards; and inferiorly a flat surface, corresponding with the pronator quadratus. The
jposterior surface, convex in the greater part of its extent, is grooved at its central third, for the origin of the extensors of the
thumb ; the exfernal surface, round and convex, is marked towards its middle by a rough impression, which gives insertion to
the pronater radii teres. Of the margins separating these surfaces, the posterior is distinct only at the middle part; the external
is round, and becomes smooth towards the lower extremity ; whilst the internal is acute and sharp, for the attachment of the in-
terosseous ligament. The body is terminated superiorly by a rough prominence, (tuber radii.) termed the bicipital tuberosity,

- from its giving insertion to the biceps muscle,

Above the tuberosity the bone becomes narrowed and constricted into the form of a neck, which is again surmounted by the
head, intended by its extremity to articulate with the round convex part of the lower extremity of the humerus, its small head,
(eondyle, Chauss.,) while its margin rolls on the lesser sigmoid cavity of the ulna. The margin is smooth and convex ; the upper
surface, also smooth, is a shallow cup-like eavity ; and both are covered with cartilage in the recent state.

The radins at its lower part becomes broad and thick; the anterior surface is flat and expanded, being covered by the
pronator quadratus musele; it is bounded below by a prominent line, which gives attachment to the anterior ligament of the
wrist-joint. The posterior surface is convex, and marked by grooves which transmit the tendons of the extensor muscles; of
these, one, which is very narrow and oblique in its direction, and nearly in the middle line, lodges the tendon of the extensor
pollicis, (secundi internodii.) At the inner or ulnar side of this is placed another, much broader, which transmits the tendons of
the extensor communis and indicator; and at its outer side, a third, divided into two parts by a linear impression, marks the
passage of the flexor carpi radialis, longior and brevior. Corresponding with the external border of the bone is another groove,
directed obliquely forwards, and divided into two parts, for the tendons of the extensores—primi internodii, and ossis metacarpi
pollicis. The outer side of the bone, particularly the part corresponding with the ridge which separates the two latter grooves,
is prolonged downwards, and named the styloid process ; it affords attachment to the external lateral ligament of the wrist-joint.
On the inner side of the bone is situated a small cavity, (semilunar,) covered by cartilage, which articulates with the inferior
extremity of the ulna. At its inferior extremity the radius presents its carpal articulating surface, (scaphoid ; navicular,) which
is included between the base of the styloid process and the oval cavity just mentioned, bounded before and behind by two rough
margins for the attachment of the radio-carpal ligaments. It is divided from before backwards, by a line, into twe unequal por-
tions, of which the external is triangular, and articulates with the scaphoid bone ; the internal is square, and articulates with the
semilunar,

Attachments of muscles.—The anterior surface of the body, by its grooved part, to the flexor longus pollicis; by the
oblique line, leading from the tuberosity to the insertion of the pronator; radii teres, to the supinator brevis and flexor sublimis;
its inferior fifth, to the pronator quadratus ; the posterior surface, by a slight concavity in the middle, to the extensores pollicis;
the external margin, by a rongh surface, to the pronator teres; inferiorly, to the pronator quadratus and the supinator radii
longus; whilst the posterior part of the bicipital tuberosity gives attachment to the biceps muscle.

“Articulations.—The radius articulates with the humerns, the ulna, the scaphoid and semilunar bones.

Developement.—It has a centre of ossification for its body, and one for each extremity. :

The Ulna~The ulna (plate XVII. figs. 1, 2, 3; plate XIX., wrrey, cubitus) is placed at the inner side of the fore-arm; it
is a long and rather irregular bone, larger at the upper than at the lower extremity,—a conformation the reverse of that which
obtains in the radius. Its body, or shaft, is marked off into three surfaces by three prominent lines. These are all broader above
than below, in consequence of the decreasing size of the bone. The anterior surface, slightly depressed, is grooved longitudinally
for the origin of the flexor profundus, and marlced at its upper third by a foramen, direeted obliquely upwards for the medullary
vessels, The internal surface, smooth and somewhat excavated superiorly, is covered in the greater part of its extent by the
flexor profundus muscle; it becomes round inferiorly, where it is subeutaneons. The external surface, rough and irregular, is
divided into two parts, of which one, of small extent, corresponds with the superior extremity of the bone, and forms an elongated
depression for the anconeus musele ; the other, reaching to the lower extremity, gives origin to the extensors of the thumb and
the supinator radii brevis. Of the three margins, the internal and posterior are round, and for the most part smooth ; the external
is sharp, and gives attachment to the interosseous ligament,

Bores.—8
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At the superior extremity of the bone are situated two eminences, so placed as to bound the cavity by which it articulates
with the humerus. Of these, one, called olecranon, (esrr, ulna ; xpaveer, the head,) is nearly on a line with the shaft of the bone;
the other, the coronoid process, (sepu, a crow’s beak ; «des, like,) projects [rom its anterior surface. The olecranon terminates
in & rongh tuberosity and an obtuse point; the former giving insertion to the triceps extensor; the latter being lodged, when the
arm is extended, in the posterior eavity at the end of the humerus.  Anteriorly, this process is smooth and hollowed out, to form
part of the surface of articulation with the humerus; posteriorly, it presents a flat triangular surface, which is subentaneons
The coronoid process, by a gentle ascent, rises upwards and forwards from the anterior surface of the bone, and terminates in a
sharp ridge, which overhangs the articular surface, and is received during the flexion into the anterior depression in the humerus;
its anterior surface, rongh and triangular, gives insertion to the brachialis anticus muscle ; its upper aspect is smooth and exea
vated ; its inner border gives attachment to the internal lateral ligament; the external is hollowed into a smooth depression, the
smaller sigmoid cavity, which articulates with the head of the radivs,. The great sigmoid cavity, formed by the junction of the
smooth surfaces of these two processes, has been so named from some supposed resemblance to the form of the Greek letter =
{sypa, subog, like,) as it was originally written. Covered by cartilage in its entire extent, it is divided into two parts (but unequally,
the iuner one being the larger,) by a smooth ridge running downwards from the peak or point of the olecranon to that of the
coranoid process. This ridge and the concavities beside it correspond, the one with the groove, the others with the lateral parts
of the trochlea. At the margins of the sigmoid cavity may be observed two notches, which mark off the parts of the surface
which belong to the olecranon and the coronoid process respectively.

At the inferior extremity of the bone, which is small and rounded, are situated two eminences, of which the external one,
named the head of the ulna, round and eovered with cartilage, presents two aspeets, of which one, nearly circular in its form,
looks towards the wrist-joint, and corresponds with the triangular fibro-eartilage of that articulation; whilst the external one,
narrow and convex, is received into the semilunar eavity in the contiguous border of the radius. The internal eminence, named
the styloid process, projects on a line with the posterior and inner surface of the bone; it is elongated in its form, and gives
attachmeut to the internal lateral ligament of the joint. The head and the styloid process are separated posteriorly by a groove,
which is traversed by the tendon of the extensor carpi ulnaris, and inferiorly by a depression at the base of the styloid process
into which the triangular fibro-cartilage is inserted.

JAitachments of museles.—The anterior surface, superiorly and in the middle, gives attachment to the flexor digitorum pro-
fundus; inferiorly, to the pronator quadratus; the posterior surface, to the anconeus, the extensor carpi ulnaris, supinator radii
brevis, the extensores pollicis, and the extensor indicis; by the posterior longitudinal line, to an aponeurosis common to the flexor
carpi ulnaris, flexor digitorum profundus, and extensor carpi ulnaris. The superior extremity, by the summit of the olecranon
to the triceps brachialis; the eoroncid process, by its anterior rough surface, to the brachialis anticus ; and by its internal side, to
the second origin of the pronator teres.

«Articulations.—The ulna articulates with the humerus and the radius; it has no point of contact with the carpal bones, but
it is brought into relation with the euneiform bone by means of the inter-articular fibro-cartilage. :

Developement.—The shaft of the ulna, as in other long bones, has its own osseous centre; so has the lower extremity or
head, as well as the olecranon process. i

Hand—The hand (plate XX.) is composed of the earpus, metacarpus, and fingers.

Carpus—The first or superior part of the hand is named the carpus or wrist; it is placed between the fore-arm and the
metacarpus, and composed of eight small bones, which are disposed in two ranges, each consisting of an equal number. Pro-
ceeding-in the enumeration from the radial to the ulnar side, the bones which constitute the first or superior range are thus named
from their shape—seaphoid, semilunar, cuneiform, and pisiform ; those of the second or inferior range are the trapezium, trape-
goid, os magnum, and unciform. The dorsal surface of the carpus is convex, the palmar coneave and irregular, and mar’ked by
g:;; ':n::::d ﬂ;l?uncmea, across which is stretched the anterior annular ligament, so as to form a canal for the transmission of the

_ Bones of the first row.—The Scaphoid bone—~The scaphoid or boat-shaped bone (plate XX.) (#xatz, a boat) is the first of
this row, and the largest. Its position is oblique, so that its broad end is directed towards the trapeziom and root of the thumb
whilst the narrow one inclines inwards and upwards to the middle of the articular surface of the radius, It is convex on une“sﬁel
concave on the other. The concave or hollowed surface (scaphoid) looks obliquely inwards and forward and & Hhiatel r:l;.
determines the form and gives name to the bone. Iis upper articular surface, convex and triangular, is a 1i::-l il ;, : Ih
lower, also convex, articulates with the trapeziom and the trapezoid bone. [its concavity renaiv;a pnftpﬂf the 11I‘Em§|a ;‘u’r:; ;
magnum ; close to this is a narrow articular surface which is in contact with the semilunar bone: on its radial 3]:] | of the os
surface, to which is attached the external lateral ligament of the wrist-joint ; posteriorly is a na;‘mw i ; 15 armuih
attachment of ligaments ; and anteriorly is a rough surface, the inner or ulnar half of which is narrow amlgsh' Hatl i ac:d ﬂh;h:
the a;:;r i; prﬂ;‘ninen;nd tuberculated for the attachment of ligaments. It articulates with five bones, A

e Semilunar bone—The name of this bone [plate i : ; : S iy
surface. Irregularly triangular in its form, convex suiriﬁuﬂ?}:t};:ti;g;sfﬁ‘u; ki el ) erescentic on its inferior
’ ith the square part of the articular surface of the
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radius; inferiorly concave, with the os magnum and the unciform ; on the ulnar side, with the cuneiform; on the radial side, with
the scaphoid ; anteriorly and posteriorly it gives attachments to ligaments. It articulates with five bones.

The Cuneiform bone—This is the “wedge-shaped* bone, (plate XX.;) sometimes also it is named from its form “pyramidal :**
superiorly it is in relation with the inter-articular fibro-cartilage of the wrist-joint ; inferiorly it articulates with the unciform bone;
on the ulnar side, gives attachment to ligaments; on the radial side, articulates with the semilunar bone; anteriorly it affords
attachment to ligaments, and presents a small articolar surface for the pisiform bone, It articulates with three bones.

The Pisiform bone—The  pea-shaped” bone (plate XX.) is placed on a plane, anterior to the other bones of the carpus.
Its form is indicated by its name, (piswm, a pea.) It presents but one articular surface, which is situated on the posterior part, or
base, and rests on the anterior surface of the cuneiform bone; it affords attachment to the annular ligament of the carpus, to the
flexor earpi ulnaris musele, and to the abductor of the little finger.

The first three carpal bones form, when in apposition, a rounded econvex surface, which corresponds with the coneavity
presented by the radivs and _the inter-articular cartilage ; but their lower surface constitutes a deep hollow, which receives the
head of the os magnum and the uneciform bone.

Bones aof the second row.—The Trapezium.—The name of this bone (plate XX.) is taken from its presenting four unequal
edges at its posterior aspect. It is placed at the radial border of the earpus, between the metacarpal bone of the thumb and the
scaphioid bone. It is known by the angular appearance of its dorsal surface, and by the tubercle and groove at its palmar aspect.
Superiorly concave, it articulates with the scaphoid bone ; inferiorly concave from behind forward, and convex transversely, with
the first metacarpal bone; on the ulnar side, with the trapezoid bone, and, by a small surface situated more inferiorly, with the
edge of the second metacarpal bone ; on the radial and posterior sides it gives attachment to ligaments; anteriorly it presents a
groove traversed by the tendon of the flexor carpi radialis, and a tubercle to which the annular ligament of the carpus is
attached. It articulates with four bones.

The Trapezoid bone—This is a small bone; (plate XX.,) compared with those between which it is placed, viz. the trapezium,
scaphoid, and os magnum ; in form and pesition it has some resemblance to a wedge, and but little to a trapezium, exeept that its
posterior surface is bounded by four equal edges. It articulates superiorly with the scaphoid bone; inferiorly, with the second
metacarpal bone; on the ulnar side, with the os magnum; on the radial side, with the trapezium: the anterior and posterior
surfaces afford attachment to ligaments. It articulates with four bones,

s magnwm.—This (plate XV.) is the largest of the carpal bones; its form is oblong, round superierly, cubic inferiorly ; the
superior surface, named its “head,” (whence it is sometimes called os capitatum,) is supported by a narrowed portion, named the
“ neele ;™ its greatest convexity is in the antero-posterior direction, where it is received into a cavity formed by the seaphoid and
the semilunar bone ; it articulates, inferiorly, by three distinet surfaces, of which the middle is the largest, with the second, third,
and fourth metacarpal bones; on the ulnar side, with the unciform bone; on the radial side, with the trapezoid bone: the
anterior and posterior aspects are rough (particularly the former) for the attachment of ligaments. It articulates with seven
bones.

The Unciform bone—The “hooked-shaped” bone (plate XX.) (wncus, a hook) is readily distinguished from the rest by the
curved process upon its palmar surface: it articulates, superiorly, with the semilunar bone ; inferiorly, by two distinet surfaces,
with the fourth and fifth metacarpal bones ; on the ulnar side, with the cuneiform bone ; on the radial side, with the os magnum:
anteriorly its hooked process affords attachment to the anterior annular ligament of the carpus; posteriorly a rough surface also
gives attachment to lignments. It articulates with five bones.

The Metacarpus.—This (plate XX.) forms the second or middle portion of the hand, being situated between the carpus and
the phalanges; it is composed of five bones, which are named first, second, &e., in their numerical order, the enumeration being
commenced at the radial side. These bones are placed parallel one with the other, and nearly on the same plane, with the exception
of the first, which is more anterior than the rest, and alters its relative position to them in its various movements. They vary in
size, the first being thicker and shorter than the others; and these gradually diminish in length from the second o the fifth,
They are all slightly concave on the palmar surface, convex on the dorsal, larger at their extremities than in the bodies or middle
part, terminated at the earpal extremity by an unequal eminence, and at the digital by a rounded head.

The bodies are lengthened and somewhat compressed, but may, in each, be regarded as presenting a palmar, a dorsal, and
two lateral surfaces. The palmar surface is narrow, and presents in the middle a prominent line, which separates the attachments
of the interosseous muscles, and corresponds with the tendons of the flexor muscles; as also, in the first, to the opponens and
flexor brevis pollicis, and in the third to the origin of the adductor pollicis.

The dorsal surface, convex and smooth in the first, presents in the second, third, and fourth a longitudinal line, which,
bifurcating, forms the sides of a triangular surface, extending over two-thirds of their length; in the fifth, also, is observed =
prominent longitudinal line, directed obliquely from the ulnar to the radial side. The lateral surfaces afford attachment to the
dorsal interosseous muscles ; broad in the four last bones, these surfaces are narrowed, and form merely borders in the first,

The carpal extremity presents, in each, some peculiarities which render a separate description necessary: on the first is
observed a surface, which is concave in the antero-posterior and convex in the opposite direction, which articulates with the
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trapezinm ;—in the second, a concave surface articulates with the trapezoid bone, and on the radial side, a small surface, with the
trapezinm ; at the uluar side, its margin is extended obliquely backwards, so as to become wedged in between the trapezium
and the third metacarpal bone, and articulates by its tip with the os magnum ;—on the third, a vearly plain surface articulates
with the os magnum; on the radial and ulnar sides are surfaces for articulation with the contiguous metacarpal bones; on the
fourth two articular surfices move upon the o magnum and unciform, on the radial side there are two surfaces, and on the ulnar
side one, for artienlation with the corresponding surfaces of the bones on each side;—on the fifth, a concave surface, directed
outwards, corresponding with the unciform bone ; and, on the radial side, a surface for the fourth metacarpal bone.

The auterior or digital extremities of all are convex, and articulated with the phalanges, the smooth surfaces extending
farther on the palmar than on the dorsal aspect of the bones; and on the margins of these are inequalities for the attachment of
ligaments.

Bones of the Fingers.—These (plate XX.) are fourteen in number; each, with the exception of the thumb, having three
separate picces, ( phalanges, internodia.) Of these the first is longer than the second, and the second than the third. Like other
long bones, each is divided into a body and two extremities, of which one represents the base and the other the head. Winslow
and some other anatomists reckon three phalanges in the thumb, as they conceive that its posterior or most movable bone
resembles the first phalanges of the fingers, rather than the metacarpal bones. But if its conformation be examined with attention,
more especially that of its anterior extremity, and also its mode of articulation with the bone in front of it, its analogy with the
metacarpal range will appear more striking than with the first digital phalanges; and so it is considered by Meckel, Portal, H.
and J. Cloquet. The bodies of the first row or phalanx are convex on the dorsal surface, and flat from side to side on the
palmar, but arched from before backwards ; the palmar surface is bounded by two margins which give insertion to the fibrous
sheaths of the flexor tendons, The larger or posterior extremities present an oval smooth surface, whose greatest diameter-is
from side to side, intended to receive the convex heads of the corresponding metacarpal bones. The anterior extremities, smaller
than the other, end in two small lateral condyles, with a slight groove between Them, both being adapted to the base of the con-
tiguous bones, so as to form ginglymoid or hinge-joints. The articular surface is prolonged farther on the palmar than on the
dorsal aspect, which allows a more free range to the motion of ‘flexion. The margins of the articular surfaces are rough and
prominent for the attachment of ligaments.

The second row consists of four bones, the thumb having only two picees corresponding with those of the first and last pha-
lanx. Smaller than the preceding set, they still resemble them in their general outline. The broader or posterior extremity ends
in an articular surface, divided by a slight ridge extending from before backwards, the lateral parts being concave for the recep-
tion of the two eminences on the contignons bone ; the anterior extremily is divided into two lateral eonvex surfaces, which are
lodged in depressions in the base of the last phalanx.

The third row ( phalanges unguivm, Semm.) consists of five picees, that of the thumb being the largest. They are convex
on the dorsal, flat on the palmar surface ; rough at the summit, which corresponds with the poirits of the fingers, and at the base,
for the attachment of ligaments and the flexor tendons. The artienlar surface, at the base, resembles that of the base of the
second phalanx in having two shallow concavities divided by a central convex line.

“itachmenls of museles—1. To the carpal bones. The pisiform bone gives origin to the abductor minimi digiti, and in-
sertion o the flexor carpi ulnaris ; the frapezium, to the opponens and abductor pollicis; the frapezoid, to part of the flexor
brevis pollicis; the os mugnum, to part of the same; the unciform, to the flexor brevis {minimi digiti) and to the adduetor,

2. To the metacarpal bones. The first, or that of the thumb, gives insertion to the extensor ossis metacarpi pollicis and to
the opponens pollicis, and origin to part of the abductor indicis : the second, or that of the forefinger, to the flexor carpi radialis
at its palmar end, and to the extensor earpi radialis longior on the dorsal surface of its base, and, by its lateral surfaces, to the two
first dorsal interossei museles and one palmar: the third, to the extensor carpi radialis brevior, to the adduetor pollicis, and also
to two dorsal interossei; the fiwrth, to two dorsal interossei and one palmar: the fifth, to the extensor carpi ulnaris, and the
adductor or opponens minimi digiti, to one dorsal and one palmar interosseous musele. i

3. To the bones of the fingers. Those of the firsé range of the four fingers give attachment by their lateral borders to the
tendinons sheaths of the flexor tendons; their dorsal surface is covered by the expansion of the extensor tendons. The bones
of the second row give insertion at their dorsal surface to the tendons of the extensor communis; the tendons of the flexor sub-
limis are inserted into their bases at the palmar _surl'ace. The third set gives insertion to the tendons of the flexor profundus;
the fibres of the extensor commums are also continued on their dorsal aspect,

The first phalanx of the 1h_umb gives insertion to the extensor primi internodii, to the flexor brevis, to the adduetor and
abductor pollicis: the second phalanx to the flexer longus, and to the extensor seeundi internodii,

Of the Pelvis—The pelvis, or “basin-shaped” cavity (plate XV.) iz placed at the lower extremity of the trunk, being
fﬂrl:'.lﬁ_i by the union of the ossa innominata, the sacrum, and the COCCYX. Its form is somewhat circular; its size presenis many
varieties, dependent on_ the srf.-x and age ﬂf the subject. as well u on |ndi\:idua!. conformation. In young subjects the two large
lateral bones, the osza innominata, are divided each nto three pieces, the ilium, ischium, and os pubis ; the sacrum consists of five
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pieces, resembling in some respects the bones of the vertebral column, and hence called false vertebre : these in adult age become
united into one. The coceyx, or caudal prolongation, consists of four pieces.

The Sacrwm.—The sacrum, (plates IV, VI XIV. XV.)) when the body is in the erect position, is placed at the superior and
posterior part of the pelvis, beneath the last lumbar vertebra, above the coceyx, and between the ossa innominata, between which
it is inserted in some measure like a keystone into an arch.

Its figure is triangular in its general outline ; concave anteriorly, convex posteriorly. We consider successively its surfaces,
borders, and extremities.

The anterior or pelvie surface is nearly flat from side to side, concave from above downwards, and marked by four transverse
lines, indicating its original division into five pieces; laterally it presents four foramina, (anterior sacral,) for-the transmission of
the anterior branches of the sacral nerves. These are directed outwards, and diminish gradually in size from above downwards ;
external to these the surface gives attachment to the pyramidalis muscle.

The posterior or spinal surface is convex and presents along the median line four small eminences, usually connected so as
to form a ridge ; these are rudiments of the spinous processes; and beneath them is a triangular groove, or rather an opening,
marking the termination of the sacral canal. The margins of the opening present two tubercles, which give attachment to the
ligament that closes in the canal. The inferior pair (sacral eornua) articulate with the horns of the coceyx. At each side of the
median line are two grooves, pierced by the posterior sacral foramina, which are much smaller than the anterior, and transmit
the posterior branches of the sacral nerves.

The borders, or lateral surfaces of the sacrum, present two distinet parts, one superior, (iliac,) large and irregular, which in
the fresh state is covered with cartilage, and articnlated with the ilium ; the other inferior, thin, and narrowing to a point, gives
attachment to the sacro-sciatic lignments. A small indentation terminates this border, which, with the corresponding extremity
of the coceyx, forms a noteh for the transmission of the fifth sacral nerve.

The base, or superior extremity, broad and expanded, presents, 1st, towards the middle line, an oval surface, eut off obliquely,
and tipped with cartilage for its articulation with the last lumbar vertebra; behind this is a triangular aperture marking the
orifice of the sacral canal. 2d, On each side a smooth convex surface, inclined forwards, and continuous with the iliac fossa; an
articular process, concave from side to side, whith looks backwards and inwards, and receives the inferior articular process of the
last lumbar vertebra. Before each articular process is a groove, forming part of the last intervertebral foramen, and behind them
is a curved, sharp, and depressed border, which bounds the sacral canal, and therefore corresponds with the lateral arches of the
vertebro, and gives attachment to the last ligamentum sabflavum.

The apex, or inferior extremity, directed downwards and forwards, presents an oval convex surface, which articulates with
the coccyx.

The sacrum in its interior contains much loose spongy substance, and its exterior layer is but moderately eompact. Its cen-
tral part is also hollowed into a canal, (sacral,) which curves from above downwards as the bone does; hence it is of a triangular
form, and gradually narrows as it descends.

JAttachments of muscles—The sacrum gives attachment, by the lateral parts of its anterior surface, to the pyramidales mus-
cles; by its posterior surface at each side, to the glutens maximus, sacro-lumbalis, longissimus dorsi, and multifidus spinm ; by
the inferior part of each border, to part of the coccygeus.

«Articulations—The sacrum articulates with the last lambar vertebra, the two iliac bones, and the coceyx.

Developement.—In the first three pieces there are found five bony points, one being in the body, two at the sides in front,
and two posteriorly in the arches. Analogy would lead us to admit two more in each body corresponding with its upper and
lower surfaces, and one in the spinous process, in all eight. In the two lower false vertebrar there appear to be but three, one
being in the body and ene at each side.

Ossa Coccygis—These bones, (plates IV. VI, XIV.,) when united together, which is usually the case in advanced life, are
supposed 1o resemble a enckoo’s bill, and are therefore called coceygeal, (xe=xd, a cuckoo.) Most commonly there are four of
them, sometimes but three; in a few instances five have been found. They diminish gradoally in size from above downwards,
which gives them, when taken together,a pyramidal form. As they are placed in a continuous line with the inferior third of the
sacrum, they form a slightly concave surface anteriorly, a convex one posteriorly.

The first of these bones resembles, in some measure, the last false vertebra of the sacrum. Its body is small and concave at
its upper aspect, which articulates with the extremity of the sacrum; posteriorly, two small processes, termed cornua, projeet,
which rest upon the saeral cornua. The second bone of the coceyx is somewhat square, the third oblong, and the fourth a small
rounded nodule of bone.

Attachments of museles—The coceyx gives attachment fo the glutens maximus, and to the coceygeus of each side, and by
its point to the sphincter ani. Its base articulates with the sacrum,

Each of these pieces has a separate osseous centre.

s innominetim.—This bone (plates XIV. XV. XXIIL) is of so complex and irregular a form, that it bears no perceptible
resemblance to any other known object, and therefore ramains  unuamed”’ and unnameable.  The two bones thus distinguished
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by the negation of a name are situated at the inferior and lateral parts of the trunk, extending from the sacrum forwards to the
median line, where they are connected together. Through the intervention of the sacrum, which is wedged in between them,
they receive the weight of the body from the vertebral column, and transmit it to the lower extremities : thus placed, and being
somewhat curved in their general outline, they circumseribe the greater part of the cavity of the pelvis, the sides and fore-part
of which they form.

To facilitate the deseription of this very irregular bone, it is convenient to consider separately each of the parts into which it
is fonund divided in early life, viz. the ilium, os pubis, and ischium.

The ilium, (os ilii,) or iliac portion of the os innominatum, constitutes the upper part of the bone where it is broad
and expanded; it is situated at the superior and lateral part of the pelvis. Its surfaces, borders, and angles must be considered
successively. ;

The external surface, (dorswm,) convex before, concave posteriorly, is marked by two curved lines running from before
backwards; the superior one, commencing at the anterior-superior spinous process, arches downwards to the margin of the sacro.
seiatic notch. A space, narrowed before, and wider posteriorly, is incloded between the line just noticed, the margin of the erista
ilii, and the border of the rough surface for the attachment of the glutens maximus; from this space the glutens medius arises,
The inferior eurved line is shorter and less strongly marked than the superior; it commences at the anterior-inferior spinous
process, and inclines backward to the sacro-sciatic notch. The space between these lines gives origin to the gluteus minimus,
On its posterior and superior part is observed a rough surface, which gives attachment to the gluteus maximus muscle. The
internal surface of the ilinm is divided into three parts. One anterior, smooth, concave, and of considerable extent, is called the
ilicee fossa ; the posterior one is rough and uneven, and serves for its articulation with the sacrum ; whilst the third is smooth,
much smaller than the others, and is the only part that enters into a formation of the true pelvis.

The superior border, (erista ilii,) extending from before backwards, is convex and arched; it forms an epiphysis in
infaney, and is sometimes called the spine of the ilinm, but more properly its erista ; ils anterior extremity curves inwards, the
posterior outwards. This border presents an external and internal lip, (fadéum,) and a rough interval, to each of which munseles
are attached.

The anterior border, depressed and excavated, descends from the superior border or crista towards the os pubis, with which
it is continuous: its junction with the crista is marked by a prominent point, called the anterior-superior spinous process; and
that with the pubis, by an obtuse elevation, common to the two bones, called the ilis-pectineal! eminence. This border presenis
two excavations, separated by a prominent point, called the anterior-inferior spinous process. The interval between the latter
and the ilio-pectineal eminence gives transmission to the iliacus and psoas muscles; and that between the spinous processes trans-
mits the external cutaneous nerve, and gives origin to some fibres of the sartorius.

The posterior border also presents two notches, separated by a prominent point of bone, called the posterior-inferior spinous
process; above which is another bony eminence, called the posterior-superior spinous process: of the notches, the inferior and
larger one contributes to form the sacro-sciatic noteh.

Of the three angles of the bone, the two superior ones correspond with the spinous processes, (anterior and posterior;) the
inferior is represented by the constricted part of the bone. Here we observe three surfaces, (when the ilium is separated from the
os pubis and ischium :) one external, smooth, concave, forming part of the acefabulum, the deep cavity which receives the head
of the femur; one anterior, small and triangular, marking the junction with the os pubis; a third posterior, the junction with
the ischinm.

sittachments of muscles.—To the interval between the erista and the superior curved line on the dorsal surface is attached
the glutens medius; to the space between the curved lines, the gluteus minimus; to the posterior rough surface, the gluteus
maximus; to the internal surface, or iliac fossa, the iliacus muscle.

To the anterior half of the external lip of its crista is attached the obliquus externus abdominis; to the posterior third of the
same lip, the latissimus dorsi; to the anterior two-thirds of the interval between the lips, the obliquus internus; and to the
remainder, the erector spins; to the anterior three-fourths of the inner lip, the transversalis abdominis; to the pm?teriur fourth
of the same lip, the quadratus lumborum.

To the exn?mai surface _al“ the anterior-suiperfur spinous process is attached the tensor vagin® femoris; to the process and the
notch beneath it, the sartorius; to the anterior-inferior spine, the straight tendon of the rectus fernoris ; and to the brim of the
acetabulum, the external tendon of that same muscle,

-'?rﬁ-cnft‘h‘l'c}n.i.—']'hisl bone articulates :with the sacrum, and joins b_y bony union with the os pubis and the ischinm.

Os Prubis.—The pubic bone (plate XXIIL) forms the anterior and inner part of the os innominatum: and is usually divided
into two portions, one superior and thick, called the body, the other inferior and thin, the ramus. i

The body, horizontal in its direction, presents three surfaces, separated by three prominent
slightly depressed, is covered by the pectinens musecle ; the internal is smooth, and form
or inferior is somewhat grooved transversely, overhangs the abturator foramen,

The external extremity of the bone is thick, and presents three faces

lines. The superior surface,
s part of the pelvie cavity ; the external
and looks downwards to the top of the thigh.

3 one, concave, forms part of the acetabulum ; another,
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superior, connects it with the ilium, (the junetion being marked by a rounded elevation, called the ilio-pectineal eminence;) the
third, inferior, is joined with the ischium. The internal extremity, flat and compressed, is joined to the corresponding part of the
opposite bone by an intervening cartilage, the junction being termed the symphysis pubis, (mwpgvs, to grow together.) Leading
outwards from the symphysis, whose direction is vertical, may be observed another margin, nearly an inch in length, which is
placed horizontally, and named the erisfa. The angle formed by the crista and symphysis is termed the angle of the pubes; the
crista is terminated externally by a projecting nodule of bone—the fuberosity or spine, from which runs outwards a sharp line,
(ilio-pectineal line,) giving attachment to Gimbernat's ligament and to the pectineus muscle, and marking the margin or upper
bhonndary of the true pelvis. :

The ramus, or branch of the bone, inclines outwards and downwards from the body, forming an angle with it, becomes
thin, and unites with the ascending ramus of the ischiwm. Its inner surface is smooth ; the external is rough, for the attachment
of muscles. One of its borders, thick and rough and somewhat everted, forms with the opposite bone an arch, called the arch of
the pubes; the other border, sharp and thin, forms part of the margin of the obturator foramen,

Attachments of muscles—To the crista are attached the pyramidalis and rectus abdominis; to the tuberosity and anterior
surface, the obliquus externus; to the pectineal line, the pectineus and Gimbernat’s ligament ; to the erista, and part of the same
line, the obliquns internus and transversalis.

To the external surface, at the angle, the addoetor longus; to the space between this and the border of the obturator foramen,
the adductor brevis; to the line of the symphysis and the ramus, the gracilis; and to the whole margin of the foramen, the obturator
externus.  To the inner surface, part of the obturator internus and levator ani.

Tschivwm.—The isehium (plate XXIIL) forms the posterior and lowest part of the os innominatum ; it consists of two parts,
a body and a ramus, united at an angle, so as to give the bone somewhat the fizure of a hook. The bady, or larger part, short,
thick, and somewhat triangular in form, presents three surfaces or aspects which look in different directions; there are three
borders and two extremities.  On its external surface may be observed a smooth concave part, which forms more than two-fifths
of the acetabulum, and is surrounded by a enrved prominent line, which forms the lower border of that eavity ; beneath this is a
groove, directed horizontally backwards, corresponding with the tendon of the obturator externus musele ; and still lower a rough
line, which bounds the tuberosity of the ischium, and gives altachment lo the quadraius femoris. The external surface of this
portion of the bone is smooth, and forms part of the cavity of the pelvis. This is broad at its upper part, as it comprises the
interval between the spine, or spinous process, and the margin of the obturator foramen. Below this process it becomes narrowed,
n:a:-nsiri-:led, and rounded off at its back, so as to form a pulley-like surface in the interval between the spine and the tuberosity
where the obturator internus muscle winds round its border. The posterior surface, broad at its upper part where it comprises
the space between the spine and the margin of the acetabulum, then becomes narrowed and depressed, finally ends in a rough and
rather prominent surface bounded by well-defined borders, which is the tuberosity of the ischium.

The tuberosity, (fuber ischii,) thick and rounded, forms the part on which the body is supported in the sitting position.
This rough prominence presents three impressions upon it, corresponding with the points of attachment of the three long flexor
muscles of the leg.

The superior extremity of the bone (if it be examined in early life, when the bone can be detached from the ilium and os
pubis, or after a section has been made of the os innominatum, so as to divide it into its three parts,) presents three surfaces, of
which two are flat and triangular, and mark its junction with the ilium and os pubis ; the other, concave and smooth, forms part
of the acetabulum. The inferior extremity of the body of the bone is identified with the tuberosity. The ramus of the ischium
is the flat, thin part, which ascends forwards and inwards from the tuberosity, towards the ramus of the os pubis with which it
is united. One margin of the ramus, thick, rough, and somewhat everted, forms part of the inferior outlet of the pelvis; the
other, thin and sharp, bounds the obturator foramen ; its external surface looks ontwards and downwards, is rough for the attach-
ment of the muscles; the inner surface forms part of the lower circumference of the pelvis.

JAitachments of muscles—To the outer border of the tuberosity and the contiguous part of the ramus, the adductor mag-
nus; to the inner margin of the tuberosity at its fore part, the ereetor penis; to the adjacent margin of the ramus, the transversus
peringi ; the internal obturator muscle to the inner surface of the bone behind the thyroid or obturator foramen.

Ta the posterior surface of the tuberosity, the three flexors of the leg, seill the biceps, semitendinosus, and semimembranosus;
to the rough line on the outer surface which bounds the tuberosity, the quadratus femoris ; to the external surface of the spine,
the gemellus superior; to the adjacent border of the tuberosity, the gemellus inferior; to the intermal surface of the bone, the

levator ani; and to the spinous process, the coceygeus.

Developement.—The three pieces which form the os innominatum commence each with a separate point of ossification, and
the extension of the osseous deposit proceeds in each towards the acetabulum as a common centre, so that when completed it is
found to consist of a portion of each. Besides these, the spine of the ilium and the tuberosity of the ischium are formed
separately.

odeetabrulum.—At the junction of the three pieces of the oz innominatum is situated the cavity which articulates with the
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head of the femur. Tt is called acefabulum, also the eofyloid or cup-shaped cavity, (serwaq, a cup; wde; like.) Of this the
ischinm forms somewhat more than two-fifths, the ilinm somewhat less than two-fifths, the remainder being made up by the os
pubis, It is surrounded in the greater part of iis extent by a margin or supercilium, which is most prominent towards the superior
and external part; but at the opposite point, or towards the obturator foramen, it is deficient, leaving a noteh, (cofyloid notch,
sometimes also called incisura acetabuli.) The greater part of the cavity is covered with cartilage in the natural condition; but
towards the notch there is a part depressed beneath the rest, and which corresponds with the passage of the round ligament, and
lodges some synovial eryptee : this has no cartilaginous coating.

When we examine the pelvis as a whole, we observe that these articulating cavities, placed in the lateral walls of the pelvis,
look outwards and forwards, and that they rest, when the body is erect, upon the globular heads of the thigh-bones, which they
lodge. The margin of each cavity is rough and uneven; but in the recent state it is rendered smooth, and the depth of the
eavity is increased, by a fibro-cartilaginous rim, which runs round it, and increases its depth. Where the osseous margin is defi.
cient, (at the cotyloid noteh,) its place is supplied by a fibrous band, so stretched across as not altogether to fill it up, but rather to
bridge it over, leaving a space beneath it for the entrance of vessels into the interior of the joint.

Ta the inner side of the acetabulum is found, in the dried bone, a large aperture, which, however, in the natural condition,
is almost completely closed by a fibrous membrane. It is called foramen obfuratorium, perhaps more properly obluratum,
from the circumstance of its being closed by a membrane or ligament. It is also called foramen thyroidenm (shield-shaped;
gupeos, a shield) from its shape; and not unfrequently foramen ovale. Tt is somewhat of an oval form in the male, its greatest
diameter being extended obliquely downwards and outwards; in the female it is a three-sided figure with rounded angles.

General conformation of the Pelvis.—The pelris, or basin-shaped eavity, which is thus made up of the ossa innominata,
the sacrum, and coceyx, deserves to be attentively examined, not merely as to the details of the parts which compose it, but as to
its general conformation. Taking the objects which are deserving of notice on the external surface, from before backwards, and
beginning at the median line, we observe the symphysis pubis, or the line of junetion between the two bones of that name; its
direction is vertical, its depth greater in the male than in the female ; beneath it is an angular space, the pubic or sub-pubic arel,
bounded by the rami of the ossa pubis and ischia at each side. On each side of the arch is the thyreid or obéiurafor foramen
above noticed, and still more laterally the aeefabdulum, above which rises the broad convex part of the ilium, (dorsum ilii.) Pos.
teriorly, along the middle line, are situated the tubereles or spinous processes of the sacrum ; external to these, the posterior sacral
foramina, and next, a broad, unequal surface, to which the sciatic ligaments and gluteus maximus are attached; and lastly, the
large deep excavation (sacro-scintic nofeh,) bounded by the margins of the sacrum and os innominatum.

The internal surface is divided into two parts by a prommnent line, (finea ilio-pecfinea,) leading from the tuberosities of the
ossa pubis, outwards and backwards, to the prominent point of the sacrum, (promentorium.) This constitutes the margin or
brim of the frue pelvis, all the part above it being called the false pelvis; as in reality it belongs to the abdomen.

The superior circumference of the false pelvis is formed on each side of the erista ilii; posteriorly may be observed a deep
notch, which is divided into two parts by the base of the sacrum, and anteriorly (in the interval between the antenior-superior spinous
processes of the ilia) the margin of the bone subsides, so as to present a deep excavation, which in the natural condition is filled
up by the soft parietes of the abdomen. Along this margin are placed the anterior-inferior spinous processes of the ilia, the ilio-
pectineal eminences, the spines or tuberosities of the ossa pubis, with their eriste and angles.* The inferior circumference or outlet
of the pelvis presents three bony eminences, (the tuberosities of the ischia on the sides, and the coccyx behind in the middle line.)
These are like so many promontories, separated by deep excavations. The anterior one, (pubic areh,) triangular in its form, is
bounded on each side by the rami of the ischia and ossa pubis, extending upwards and inwards, from the tuberosities of the
ischia to the symphysis pubis. The two other notches (saero-seiatie) are placed behind and above the tuberosities, and corres-
pond with the interval between the sacrom and os innominatum. When examined in the dried bones, their extent is consider-
able; but in the natural condition they are divided into lesser spaces by the sacro-sciatie lizaments.

The size and conformation of the I:relvis di:'lfl'er very remarkably in the two sexes. In the female the bones are thinner, more
smooth on the su.rfam, the muscular S !;reing less strongly marked, and, though its perpendicnlar depth is less, its
'hrez_ldtllt and capacity are greater. 'T'_he ale of the iliac bones are more expanded ; the upper apertire is more nearly circular, the
projection lfrf _the sacrum less pemepub!e; and the space between the tuberosities of the ischia greater. The depth of the sym-
physis pubis is less in the female than in the male, whilst the breadth of the pubic arch is greater.

iI“ t.he ?'ett attitude of the body, the direction of the pelvis ]f's oblique, its upper aperture being inelined forwards ; so much
f::;t' L“:n:' L I':E be drawn from the upper border of the symphysis pubis, backwards to the sacrum, it rests against the middle of

- In consequence of this inclination, the central line, or axis of the inlet, differs very decidedly from that of the outlet;
the former, if’ drawn from above downwards, reaches the lower third of the sacrum; the latter, if drawn from below, backwards
ﬂll'lﬂ upwards, touches the promontory of the sacrum; both therefore decussate towards the centre of the pelvie eavity. The
different dimensions of the male and female pelvis are stated as follows, by Meckel, Cloquet, and Bumns :—

* The superficial depression of this margin of bone, just at the cutside of the peetineal protaberance, and between the anterior spinois of the

ilium, has been pointed out by T. D. Matter, M.D., Prof. Surg. in Jeflerson Medical College, as the site of the head of th bone in & sixth loxation of the oa
femoris, (directly upwards,) which he has described in the 515t No. of the Philadelphia Medical Examiner.—J. P, of the ina uxa
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MecxeL. | Crogurr. Brunxs, —l
In the Male Pelvia. |Inthe Female P'clm- Female, | Femnle. |
inch. lines. inch. lines. meh. |i||l:‘!. iech. lines. |
Between the anterior-superior spinous processes of the |!I.1. . T 8 | 8 6 10 0 | 16 0
Between the middle peints of the eriste of the ilia . ¥ 8 3 3 4 Il 1 | 11 1
The wransverse diameter 4 6 5 0 5 & ! 5 6
Tha abligue . . of the inlet 4 5 4 6 4 7 ! 5 5
The antero-posterior . 4 0 4 4 i 4 4 0
The transverse diun-alar 4 0 4 B e |
The oblique . of the eavity g & 0 5 4 | — —
The antero-posterior . 5 0 4 8 —_ —
The transverse . . 30 4 & | i 4 4+ 0
The anterc-posterior . } of the cutlet { 33 44 | 44 | 40
The last may be increased to five inches in consequence of the mobility of the coceya.

Bones of the Lower extremity —The lower extremity is made up of three parts: the thigh, leg, and foot.

The osseous part of the first consists of one bone—the femur; that of the leg, of two—the tibia and fibula. The adjacent
extremities of these, together with the patella, (a sort of sesamoid bone,) form the knee.

The foot is eomposed of three parts, the tarsus, metatarsus, and phalanges.

The Femur.—The femur or thigh-bone, (plate XXIV., os femoris,) the longest bone of the skeleton, is situated between the
pelvis and the tibia. In the erect position of the body, its general direction is not vertical ; it gradually inclines inwards towards
the lower part, so that the bones of opposite sides, though separated at a considerable distance where they are connected with the
pelvis, approach each other inferiorly, and come nearly in contact. The degree of this inclination varies in different persons, and
is more marked in the female than the male. The femur presents a central part, or body, and two extremities.

The body, or shaft, as it is sometimes called, compressed, but nearly cylindrical towards the centre, and at the same time
slightly convex or arched forwards, is expanded superiorly and inferiorly. Its anterior surface, convex and smooth, is broader to-
wards the lower than the upper extremity. Both its lateral surfaces are compressed and somewhat flat; but it may be observed
that the external is somewhat concave ; it affords attachment to the vastus externus muscle, The surface, which superiorly looks
inwards, is, in the lower third of the bone, inclined somewhat backwards, and gives attachment to the vastus internus. The an-
terior surface is separated, though not in a very marked degree, from the lateral surfaces by two lines, which may be traced
upwards from the condyles towards the superior extremity of the bone ; but posteriorly, at the union of the two lateral surfaces,
is a rough and prominent line, (}inee aspera,) which gives attachment to several muscles.

The Linea aspera, is most prominent towards the centre of the bone, and when examined with attention, presents two mar-
gins and a rough interstice, each giving attachment to muscles. Above and below the centre, it subsides as it were towards the
extremities, and also becomes bifurcated. The two superior divisions or branches of the line terminate, the one (internal and
somewhat shorter) at the lesser trochanter; the other, external, at the greater trochanter; in the course of the latter a rough
strangly-marked impression exists, which gives insertion to the gluteus maximus. The inferior divisions spread more asunder,
and terminate at the condyles, enclosing between them and the margins of these prominences, a flat triangular portion of the bone,
which corresponds with the popliteal vessels. Towards the superior part of the linea aspera may be observed a foramen directed
from below upwards, which transmits the medullary vessels.

At the superior extremity of the bone is placed its neck, which is directed upwards and inwards, so as to form an obtuse
angle with the body or shaft; at its point of union with the latter are two eminences, ({rochanfer, major and minor,) one on the
outer, the other on the inner side; it is from between these that the neek arises.

The Trochanter major is prolonged from the external surface of the body of the bone, and nearly in a line with its axis.
This apophysis, quadrilateral in its form, is convex and rough on its external surface, which is marked by a line directed obliquely
downwards and forwards for the attachment of the gluteus medios; the internal surface, of less extent, presents at its base a pit,
(trochanteric or digital fossa,) which receives the external rotator museles; its superior or terminal border is flat and straights
and the posterior thick and rounded. At the posterior aspect of the great trochanter may be observed an oblique and prominent
ling, directed downwards and inwards, and terminating in the trochanter minor,

The Trochanter minor, a conical rounded eminence, projects from the posterior and inner side of the bone, and gives attach-
ment to the tendon of the psoas and iliacus muscles.

The neck of the femur, which is so named from its constricted appearance and supporting the head, forms an obtuse angle
with the body of the bone; it is compressed from before backwards, so that its diameter in this is much less considerable than in
the vertical direction, in which greater power of resistance is required for sustaining the weight of the body ; its anterior surface
is broad and smooth; the superior, inclined upwards, is short and somewhat coneave ; the inferior is the most extensive. The
union of the neck with the rest of the bone is marked by the trochanters and two intervening oblique lines, (infer-trochanteric,)
of which, the anterior one is rough and but slightly prominent ; the other, situated posteriorly, forms a smooth projecting ridge,
which overhangs the trochanterie fossa,
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The neck is sarmounted by the globular Aead, which forms a considerable segment of a sphere, is tipped with cartilage in the
fresh state, and lodged in the acetabulum. A little beneath its most prominent part is a small cavity, which gives attachment
1o the round ligament. ; : ;

The inferior extremify of the bone, much thicker and broader than the superior, is terminated by two eminences, separated
posteriorly by a deep fossa ; these are named condyles, of which one is internal, the other external. .

The external condyle is larger, and projects forwards more than the internal; its articulating surface also is broader, and
mounts higher up anteriorly ; its external surface, rough and unequal, presents a deep pit inferiorly, whi:ch gives attachment to the
tendon of the poplitens muscle ; and immediately above it a projection, (exfernal tuberosity,) which gives attachment to the ex-
ternal lateral ligament of the knee-joint.

The internal condyle appears longer, and also to descend lower down than the other; but this is rather apparent than real
£ar by means of the obliquity of the shaft of the bone both condyles are brought to the same plane. The internal condyle
presents at its inner side a tuberosity which gives attachment to the internal lateral ligament of the knee-joint and the tendon of the
adductor magnus. In the fossa, between the condyles, posteriorly, are implanted the crucial ligaments.

The articular surfaces of both condyles, covered with cartilage in the fresh state, are united anteriorly where they form a
pulley-like surface, concave from side to side, on which the patella glides. Inferiorly, these surfaces diverge as they pass back-
wards, and, when they terminate at the posterior surface of the bone, are separated by a considerable interval.

Articulations—The femur articulates superiorly with the acetabulum; by its condyles with, inferiorly, the tibia, and,
anteriorly, the patella. '

JAttachments of muscles.—To the anterior surface, the crureus; to the two lateral and to both lips of the linea aspera are
attached the vastus internus and externus; to the centre of that line, the adductors and the short head of the biceps flexor; to the
superior border of the trochanter major, the gluteus medius; to its anterior border, the gluteus minimus; to the fossa, at ils poste-
rior surface, the external rotators; to the lesser trochanter, the tendon of the psoas and iliacus ; to the line between the trochanters,
posteriorly, the quadratus femoris; to the line below the lesser trochanter, the pectineus; to the rough impression beneath the
great trochanter, the gluteus maximus; just above the inner and outer condyle, the corresponding heads of the gastrocnemius; to
the external condyle, the plantaris; to the fossa beneath the external tuberosity, the popliteus.

Developement.—The femur grows from five osseous centres ; one being in the middle of the shaft, which appears very early;
the two trochanters and the head commence by separate points; and there is one at the lower extremity, which is evelved into
the two condyles.

The Putellu—The patella (plate XXIV., rofula, knee-pan) is situated at the anterior part of the knee-joint, being attached
by a ligament (ligamenfum patelfa) to the tibia, so that its position with regard to the joint varies according to the movements
of that bone. Compressed and somewhat triangular in its form, its anterior surface is convex, and covered by the expanded fibres
of the extensor tendons ; the posterior, smooth and covered with cartilage for its articulation with the condyles of the femur, is
divided into two parts by a vertical line, the external being the broader. Beneath these is situated a small irregular depression, cor-
responding with the apex, or narrowest part of the bone, which gives attachment to the ligamentum patelle. The superior
extremity, broad and rounded off at its margin, gives attachment to the extensor muscles; the inferior, narrow and pointed, to the
ligament already named ; the lateral borders are convex, the external being thinner than the internal.

The Tibia.—The tibia, (plate XXVL,) next to the femur, is the longest bone in the skeleton; situated at the anterior and
inner side of the leg, it alone receives from the femnr (under which it is placed vertically) the weight of the trunk, and eommuni-
cates it to the foot. Like the other long bones, it is divided into a body and two extremities.

The superior extremity, much thicker and more expanded than any other part of the bone, (being proportioned in size to the
lower extremity of the femur,) is broader from side to side than from before backwards; its eircumference is somewhat rounded
and convex in front and at the sides, but slightly hollowed posteriorly ; at the fore part, a little below the head, is situated an
eminence, sometimes called the anterior tuberosity, more properly the tubercle, which is somewhat rough at its lower part, for the
attachment of the ligament of the patella, and smooth superiorly, where it corresponds to a small synovial bursa, intervening
between that ligament and the bone. On the sides, and above this, are two rounded eminences, (tuberasities,) the external one
being somewhat smaller than the other, and marked posteriorly by a flat surface, which articulates with the head of the fibula;
these processes give aliachmept to the lateral lizaments of the lfne-u-juintl. On the superior aspect of this portion of the bone may
be observed two concave cartilaginous surfaces, (condyles,) which sustain the condyles of the femur; the internal one is some-
what the deeper, its greatest diameter is from before backwards; the external one is nearly circular, In the interval between the
a.r}ivculu w:rt‘a.st-es is situated a pyramidal eminence, the summit of which is usually divided into two tubercles: it is named the
spine or spinous process of the tibia; before and behind this are two irregular depressed surfaces, which give attachment to the
crucial ligaments and to the semi-lunar cartilages,

The lpwer or tarsal emfzmity of the bone is much smaller than the upper,and nearly quadrilateral in its form; the anterior
surface, convex and smooth, is bounded below by a slightly rough margin which gives attachment to the anterior tibio-tarsal
ligament ; the posterior is flat, and marked by a groove for the flexor longus pollicis ; the external, slightly concave, is rough
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superiorly, for the attachment of the transverse ligament, and smooth below, to receive the extremity of the fibula. From the
inner border of this end of the bone projects downwards a triangular apophysis, the infernal malleolus ; the inner surface of
which is convex, and covered merely by the skin, the external is smooth, and articulates with the side of the astragalus; the
anterior forms a rounded border, whilst the posterior is marked by two grooves for the tendons of the tibialis posticus, and flexor
longus digitorum; to the most dependent part of the process is attached the internal lateral ligament. The lower articular sur-
face of the tibia, or that part which enters into the formation of the ankle-joint, consists of two parts, one vertical, just described
as being sitnated at the outer side of the malleolus ; the other horizontal in its direction, coneave and quadrilateral in its form,
divided into two parts by a slightly raised line; of these two surfaces, which are united at a right angle, and tipped with cartilage
in the fresh state, the latter rests on the dorsum of the astragalus, the former is applied to its inner flat border,

The dody of the tibia, triangular in its form, diminishes gradually in size for about two-thirds of its length, after which it
increases somewhat towards its lower extremity. The internal surface is convex and subeutaneous, except at the upper part of
its extent, where it is covered by the tendons of the sartorius, semi-tendinosus, and gracilis muscles. The external surface,
slightly hollowed above, where it gives origin to the tibialis anticus, is convex, and somewhat inclined forwards below, where it
is eovered by the extensor tendons. The posterior surface is very deeply seated ; not so uniform in its ontline as the others, it is
marked at its upper third by a line extending upwards and outwards to the external tuberosity ; the part above this is triangular,
and gives attachment to the poplitens muscle, that below it to the tibialis posticus and flexor digitorum, and from the line itself
arises the soleus. Near this line may be observed a medullary foramen of large size, whose direction is from above
downwards.

The surfaces here indicated are separated by an equal number of borders. The anterior border, more or less sinuous in
direction, sometimes considerably curved, is for the most part subeutaneous; sharp and prominent, especially towards the middle,
and hence named the criséa or spine of the tibia, it subsides towards the lower end of the bone, as if to allow a smooth surface
for the passage forwards of the vessels and muscles, which superiorly are placed on the ounter side. The inner border, thick and
rounded, gives attachment to the solens and flexor longus digitorum ; whilst the external, somewhat sharp, divides inferiorly into
two lines, which diverge towards the surface of articulation with the fibula, The interosseous ligament is inserted into this
external border. The bedy of the tibia is slightly twisted, so that the internal tuberosity inclines a lile backwards, and the
internal malleolus forwards, which conformation deserves attention in the diagnosis and adjustment of fractures.

virticulations—The tibia articulates with the femur, the fibula, and the astragalus.

JAitachments of muscles.—To the external surface and external tuberosity, the tibialis antieus; to the latter also, the head
of the extensor longus digitorum; to the inner surface, the sartorius, gracilis, semi-tendinosus, and semi-membranosus; the
poplitens, to the triangular space on the posterior surface; the soleus, tibialis posticus, and flexor longus digitorum, to the rest of
its extent, and, throngh the medium of the patella and its ligament, it may be said to give insertion to the extensors of the leg.

Developerneni.—There is an osseous cenire in the body of the bone, and one at each extremity.

The Fibula—This bone (plate XXV, jibula, peroné, miors, a clasp) is situated at the external side of the leg; it is
nearly equal to the tibia in length, but is much more slender. When the fibula is placed beside the tibia in its natural position,
its lower extremity will be found a little farther forward than the upper one, and its shaft inclined backwards and a little inwards,
g0 as to be convex in that direction.

The body of the bone, irregularly triangular in its form, presents three prominent lines bounding three surfaces; the anterior,
or most prominent line, gives origin to museles in the superior part of its extent, and bifurcates towards its lower extremity, so
as (o enclose a slightly coneave triangular surface, which is subeutaneous; the internal one also gives attachment to muscles, and
inferiorly, where it inclines forwards, to the interosseous lignment. The infernal surface looks backwards for about a third of its
extent, and somewhat forwards in the rest, and is divided, but unequally, into two parts, by a slightly-marked longitudinal line,
to which the interosseous ligament is attached for about two-thirds of its length; the part of the surface behind this is grooved,—
it gives attachment to the tibialis posticus muscle; the anterior portion, the smaller, to muscles placed in front of the leg. The
exfernal surface, concave in the greatest part of its extent, gives origin to muscles ;—towards its lower extremity, this surface is
melined backwards, conforming with the peronei muscles, which are connected with the superior part of the bone, and incline in
that direction to pass behind the external malleolus. The posferior surface, convex and smooth, affords attachment to muscles,
and presents towards its middle a small foramen, directed obliquely downwards for the transmission of the medullary vessels ; ir
the lower part it inclines inwards, and is terminated by a rough surface connected with the tibia.

The superior extremity of the bone, called also the head, is smaller than the inferior one ; it presents on the supero-internal
part a small oval and nearly flat surface, for its articulation with the corresponding part of the external tuberosity of the tibia ;
the remainder is unequal, and gives insertion to the biceps flexor cruris, to the external lateral ligament of the knee-joint, and to
those which connect the tibia and fibula. The énferior or tarsal exfremity forms the external malleolus, which is longer and
more prominent than the internal one; in front it receives the insertion of ligaments; behind is situated a shallow groove traversed
by the tendons of the peronei museles; the outer side is convex and subeutaneous ; the inner presents a small triangular surface,
eonvex in the perpendicular, and nearly plain in the antero-posterior direction, which articulates with the astragalus, and is



68

bounded posteriorly by a rough depression, affording attachment to the transverse ligament of the ankle-joint, whilst the apex

ives origin to the external lateral ligament. " Al :
g -.-ﬂr.f%cu!uﬁnn.t—'rhﬁ fibula articulates at both extremities with the tibia, and at the inferior one with the outer border of the

mmf;:;l:; hents of muscles.—The internal surface, by its mmiﬂl portion, to the extensor ﬂo!hmunis digilﬂrur?,txll_senmr pro-
prius pollicis, and peroneus tertius; by the depression on iis posterior part, to the uhn?hs posticus: the external surface, to the
peronei; the posterior surface, to the soleus and flexor longus pollicis ; its head, to the I:mepie flexor eruris.

Developement.—The fibula has an osseous centre for its body, and one for each extremity.

Bones of the fool.—The foot is composed, like the hand, of three parts, viz. the tarsus, metatarsus, and _lﬂES-

Tursus.—The tarsus is composed of seven bones, viz. the os caleis, astragalus, naviculare, euneiforme internum, cuneiforme
medium, cuneiforme externum, and cuboides. ; -

The Caleaneum.—This bone (plates XXVIIL XXIX., os caleis—calcaneum) is situated at the posterior and inferior part
of the tarsus, and forms the heel by its projection backwards; elongated in that direction, and compressed laterally, it is the
largest of the bones of the foot. Superiorly it presents (taking the objects suceessively from behind forwards) a concave portion,
intervening between the insertion of the tendo Achillis into its posterior border, and the surface whiFh arlicutartes with the astra-
galus; then the last-named surface, which is bounded by a rough depression for the hlﬁﬁrﬁﬂﬂ of a llgﬂ-l}ﬂﬂ"t_s (interosseous ;) and
lastly a narrow concave surface, which also articulates with the astragalus. On the inferior surfnng, which is narrower than the
preceding, and broader behind than before, are observed posteriorly two tubercles, (the internal being the larger,) serving for the
attachment of the plantar faseia and the superficial plantar mnscles ; between them a depression for the origin of the long plantar
ligament, and in front another eminence, giving attachment to the inferior ligament {calcaneo-scaphoid) connecting this bone with
the scaphoid. The anterior surface, the smallest, is slightly concave, and articulates with the cuboid bone. The posterior sur-

. face, convex, presents, inferiorly, inequalities, for the attachment of the tendo Achillis; and, superiorly, a smooth surface, sepa-
rated from that tendon by a synovial bursa. The external surface, broader behind than before, presents in the latter direction,
superficial grooves, for the tendons of the peronei muscles, and is subeutaneous in the rest of its extent. The inner surface, deeply
concave, is traversed by the plantar vessels and nerves, and the tendons of the flexor muscles, A groove runs along at its upper
edge, and under the tubercle which surmounts it, for the tendon of the flexor longus pollicis. The caleaneum articulates with
the astragalus and the euboid bone.

The Astrazalus, (asrpayaros, a die.)—The astragalus (plates XXVIIL XXIX.) is situated at the superior part of the tarsus;
its form is irregular, it appears as if twisted on itself. The upper surface presents, in front, a rough and slightly excavated part,
serving for the attachment of ligaments; and behind it a large convex cartilaginous surface, which is longer and more prominent
on the outer than on the inver side, broader before than behind, and articulated with the lower extremity of the tibia. On the
outer and inner sides are situated two sinooth surfaces, (the former the larger,) which are continuous with the preceding, and arti-
culated with the inferior extremities of the tibia and fibula, (the malfeoli.) On the inferior surface are observed, in front, and
somewhat internally, a parrow convex surface, and behind, a broad concave one, both articulating with the os caleis; these are
separated by a groove, which receives the ligament that proceeds upwards from the lasi-named bone. The anterior surface, con-
vex, is received into the hollow in the scaphoid bone; it is called the Aead, and the constricted part by which it is supported, the
neck of the astragalus. The posterior surface, or rather berder, is grooved and traversed by the tendon of the flexor longus
pollicis. The astragalus artienlates with the tibia and fibula above, with the os caleis below, and with the scaphoid in front.

The Cuboid bone—This bone (os cubsides, cuboideum) (plates XXVIIL. XXIV.) is situated at the external side of the
tarsus; its form is indicated by its name. The superior surface, rather rongh, inclined obliquely outwards and upwards, gives
attachment to ligaments. The inferior sarface presents, in front, a depression traversed by the tendon of the peroneus longus
muscle, in the middle a transverse ridge, (tuberosity,) and behind it an irregular surface, both of which give attachment to the
caleaneo-cuboid ligament; the former also to some fibres of the ligamentum longum plantm. At the anterior aspect of the bone
is a smooth surface, directed from without inwards and forwards, and divided into two parts, the internal one being square, the
external triangular, and articulated, the former with the fourth, the latter with the fifth metatarsal bone ; at the posterior is a sur-
face by which it articulated with the os caleis. The external border, which is short and rounded, presents a groove, continuous
with that on the inferior surface, and serving for the transmission of the tendon of the peroneus longus muscle. On the internal
surface may be observed, towards its middle, an elongated smooth and nearly flat portion, which articulates with the third cunei-
form bone, the part before and behind it being rough, for the attachment of ligaments. The euboid articulates with the fourth
and fifth metatarsal bones before, with the os caleis behind, with the external cuneiform, and sometimes with the scaphoid.

Tll'i:l! Scaphoid énn:e.—'[‘he scaphoid or navicular bone, (plates XXVIIL XXIX,) so named from its excavated form, (sxoem,
"“‘.""‘} is placed at the inner border of the fuull.', between the astragalus and the cuneiform bones. It presents a concave surface
which looks backwards, and a convex one which is tumed forwards. Its inner margin projects in the form of a tubercle toward
the sole of the foot. Upon ll_s upper and inner_surl'ane are inequalities for the attachment of ligaments,—behind, a_concavity for
the head of the astragalus,—in front, three distinct surfaces for articulation with the three cuneiform bones; at its lower and inner
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border is the prominence or tuberele, above noticed, which gives attachment to the tibialis posticus muscle; on the outer side, in
some instances, is a small articular surface, by which it is united to the cuboid bone. It articulates with the three cuneiform bones,
with the astragalus, and sometimes with the cuboid.

The Cuneiform bones.—These bones (plates XXVIIL XXIX., osse cuneiformia, wedge-shaped) constitute the anterior
and inner part of the tarsus; the name expresses their form. In number three, they are distinguished by their numerical order
from within outwards. The first is the largest,and has its base or broad border turned down into the scle of the foot,—the
second, or middle, the smallest. ‘The base, or broad border, of the second and third is at the upper or dorsal surface of the foot,
and contributes to give it its arched form. They articulate behind with the navicular, and in front with the first, second, and third
metatarsal bones.  In consequence of their excess in length over the second, the first and third, in addition to articulating laterally
with the corresponding sides of that bone, are in apposition with the base of the second metatarsal bone, which is inseried between
them. The inner side of the first is subentaneons, and the outer side of the third articulates by a smooth flat surface with the
euboid, and by a small linear facette with the fourth metatarsal bone.

JAttachments of muscles—The os caleis, by its dorsal surface, to the extensor brevis digitorum pedis; the inferior half of
the Fosterinr surfaee, to the common tendon of the ga_s[m:mcmius and soleus, (fendo JAchillis,) and to that of the plantaris; the
inferior surface on the inner side, to the flexor accessorius, and part of the abductor pollicis; on the outer side, 1o the abductor
digiti minimi; and between the two abductors, to the flexor brevis digitorum.

The cuboid bone, by the inferior surface, to a portion of the adductor pollicis.

The scaphoid bone, by its tuberosity, to a partion of the tendon of the tibialis posticus.

The cuneiform bones. The first, by its base, to portions of the tendons of the tibialis anticus and posticus, and the second
and third to part of the flexor brevis pollicis.

Developement.—These bones have each a scparate centre of ossification. The os caleis has a second in its posterior part or
tuberosity.

The Metatarsus—The second or middle portion of the foot (plate XXVIIL) is analagous to the corresponding portion of
the hand, (metacarpus,) and like it is composed of five bones placed parallel one with the other. They are named according to
their numerical order, from within outwards. The first, or that supporting the great toe, is the shortest, but it exceeds all the
others very considerably in thickness. The second is the longest, and the rest decrease successively in length. In all, the thick-
ness of the extremitics, particularly of the tarsal ends, is greater than that of the bodies. The bodies of these bones, elongated
and somewhat compressed, like the metacarpal bones, may be considered as presenting a dorsal, a plantar, and two lateral sur-
faces. The dorsal surface of all is covered by the tendons of the extensor muscles, the extensor brevis digitornm, and the vessels
and nerves; that of the first is broad, inelined inwards, and bounded externally by a prominent line ; in the last it looks outwards,
and is bounded on the inner side by a like line.  In the others are observed analogous lines, placed in the middle, and separating
the attachments of the interossei musecles. The plantar surface corresponds to the deep-seated museles of the foot, and to liga-
ments serving to connect those bones, That of the first is broader than any of the others. The lateral surfaces form the interos-
seons spaces, and give attachment to the interosseous muscles, The tarsal extremity presents, in the first, an oval concave surface,
broader above than below, articulating with the first cuneiform bone, and inferiorly a tuberosity for the attachment of the peroneus
longus; that of the second metatarsal bone, triangular in its form, is, in consequence of the shortness of the corresponding cunei-
form bone, impacted between the two other bones of that name; it gives attachment to ligaments, articulates behind with the
second cuneiform bone, on the inner side with the first metatarsal bone, and on the outer with the second. The tarsal end of the
third, also triangular, and smaller than the preceding, receives the insertion of ligaments on its upper and under surfaces, and
articulates posteriorly with the third cuneiform bone, on the inner side with the second metatarsal bone, on the outer with the
fourth. The extremity of the fourth metatarsal bone, cubical in its form, is connected by ligaments to the adjacent bones, and
articulates with the cuboid posteriorly, on the inner side with the third metatarsal and third cuneiform bones, on the outer with
the fifih metatarsal. The posterior extremity of the fifth metatarsal bone, pyramidal in its form, articulates behind, by an ablique
surlace, with the euboid, and on the inner side with the fourth metatarsal bone ; on its external and lower side is a rough tuberosity,
which forms a considerable projection on the external border of the foot, and gives attachment to the peroneus brevis, and to
part of the abductor minimi digiti.

The anterior extremities of the metatarsal bones are convex, and rounded into the form of heads, flattened at the sides and
elongated from above downwards. The head is bounded by a groove, or neck, better marked on the upper than on the under
surface. These extremities are received into shallow depressions in the first phalanges, with which they are articulated.

Phalanges of the Toes.—The toes, which form the last part of the foot, are composed each of three phalanges or rows,
except the first, which has but two. The body of the jfirst presents three surfaces: one inferior, or plantar, is flat; the others,
lateral, are smooth and convex, and meet on the dorsum in a rounded border; they are contracted towards the middle, somewhat
rough and broad at the extremities for the attachment of ligaments; concave towards the sole of the foot, and convex superiorly.
The posterior extremities, broader than the anterior, are concave, and receive the head of the metatarsal bones. The anterior
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terminate in two rounded heads, with an intervening pulley-like surface, the lateral parts being received into depressions, in the
contiguous extremities of the second phalanges, whilst the middle groove lodges a prominent line marked on the latter,

The bones of the second phalany, much smaller than the first, are somewhat Imllnwe-l_i on the lower surface, and convex on
the upper one; their borders are flat and compressed. The posterior ulremitiea_are tﬂlimlﬂﬂlﬂﬂ by two small concave articular
surfaces separated by a prominent line, by which means they are adapted to the inequalities observed on the contignous extremi-
ties of the first phalanges. The anterior extremities present two small condyles, which articulate with the third phalangjes.

“The third set are somewhat conical in their figure; the posterior extremities, or base, being hollow for their articulations
with the ends of the second phalanges, whilst the anterior is rough and scabrous.

JAttachments of museles—To the metatarsal bones. The first gives attachment to the prolonged tendon of the peroneus
longus, to the transversalis pedis, and the first dorsal interosseous muscle ; the second, to the first and second dorsal interossei ; the
third, 1o part of the adduetor pollicis, to three interossei, and part of the transversalis pedis; the fourth, to three interossei also;
the fifth, to the peroneus brevis and tertius, the transversalis pedis, part of the flexor brevis minimi digiti, to the fourth dorsal and
third plantar interosseous muscle.

To the bones of the toes. The firsd phalanx of the great toe gives insertion to the abductor, flexor brevis, and adductor
pollicis ; the second phalanx, to the extensor proprius pollicis and flexor pollicis longus; the second phalanges of the other toes
receive the insertion of the tendons of the flexor sublimis; and the fhird, those of the flexor profundus and of the extensors.

ssa Sesamoidea—These do not properly form part of the skeleton; they may be eonsidered as accessories to the tendons
of museles, and are found only in the limbs, never in the trunk. In the superior extremity, two are always found in the articula-
tion of the metacarpal bone of the thumb with its first phalanx. In the lower extremity, two are frequently found behind the
femoral condyles, and constantly beneath the first joint of the great toe, as well as in the tendons of the tibialis posticus and
peroneus longus.  They are situated in the direction of flexion, (the only exception being the patella, which belongs to this class
of bones,) and serve the purpose of increasing the power of muscles, by removing them farther from the axis of the bone on which

they are intended to act.
LIGAMENTOUS SYSTEM.

wArticulations.—The different pieces of the osseous system being connected together so as to form a skeleton, their modes
of union must be as various as their forms and uses. When the union is not immediate, as in the case in the cranial bones, it is
effected by means of different substances, such as ligament, cartilage, fibro-cartilage, and fibrons membrane, variously arranged
and disposed, so as to permit, in some instances, no pereeptible motion ; whilst in others a free and extended range is allowed in
every direction.  Still, all the varieties, however numerous, are usually included under the general term “ articulation.”

The articulations are divided into three classes, viz. the immovable, the movable, and mixed ; the last being intermediate in
degree between the others.  The first form obtains where flat and broad bones are united to enclose eavities for the lodzment of
important organs, as in the eranium and pelvis. In some instances the surfaces are indented and reciprocally impacted one into
the other, so that complete solidity is insured by the structure of the part; and as this mode of union oceurs only amongst flat
bones, their deficiency in extent of contact is compensated by the indentations in their margins. There is another set of immovable
articulations, in which the surfaces are merely in apposition with one another, yet total immobility is secured by what may be
termed a mechanical contrivance.  Thus, though the squamous part of the temporal bone merely rests against the inferior border
of the parietal, no motion can exist between them, in consequence of the manner in which the petrous portion of the former bone
projects into the base of the skull.

All the bones of the head and face, except the lower juw, are joined by immovable articulation, or synarthrosis, (o, together;
apfpor, ariiculalion,) of which there are several forms.

1. The first is called swture, (sutura, a seam.) In the true suture the union is effected by indentations in the contiguous
margins of bones which are mutually received into one another, as may be seen between the two parietal, the occipital, and frontal
bones ; any varieties that occur being referable to the form of the prominences. Thus, when they are tooth-shaped, the suture is
termed sufura dentata; if like the teeth of a saw, sulura serrata; if the adjacent borders be bevelled off, as where the temporal
and parietal bones are applied to one another, it is called a squamous suture, (sufuwra squamoss.) In some parts it may be
observed that the mode of union and adaptation are alternated, in order to increase their power of resistance. Thus, at the
superior part of the arch of the skull, the frontal overlies the parietal bones, and rests on them; but inferiorly and laterally the
reverse takes place, where the parietal rests against the frontal.

When the surfaces are merely placed in apposition with one another, as in the superior maxillary bones, the union is called
harmonia, (i, to adapt.) g

When a ridge in one bone is received into a groove in another, the articulation is called schindylesis, (sywboanamg, a slit of
fissure.) 'The rostrum of the sphenoid, and the descending plate of the ethmoid bone, are joined in this way with the vomer.
When a mn}fai su.rface 15 impacted into a cavity, the term gomphosis (voweos, « nail) is adopted, which may be exemplified by
the manner in which the teeth are lodged in the alveoli.
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In the mixed form of articulation, or amphi-arthrosis, the bones are connected by an intermediate substance, which allows
some degres of motion. The articulations between the bodies of the vertebrz, the union of the pubic symphysis, and that
between the two first bones of the sternum, are all consiroeted on this principle.  As the surfaces in these cases are flat and plain,
they possess in themselves no mechanical advantage ; so that their union is maintained partly by the eartilages interposed between
them, and partly by ligamentous and fibrous structures disposed round the articulations.

In the movable articulations, or digrdhrosis, (S, throush ; apipor, articulation,) ns the surfaces are merely in contact with
one another, the connexion between the parts is maintained by means of ligaments and fibrous membranes ; for, though cartilages
are interposed between their adjacent extremities, they do not form a bond of union between them; on the contrary, they are
calculated to facilitate motion, rather than to restrain it. But the muscles which surround the different movable articulations con-
tribute materially to retain the articular surfaces in their natural situations, and to prevent displacement.  This is particularly
evident in the shonlder-joint, in which the head of the humerus is kept in contact with the glenoid cavity of the seapula not so much
by the fibrous eapsule, which is weak and loose, as by the surrounding muscles; for if these be weakened by paralysis, luxation
may be readily produced. The joints in the extremities are all referable to the movable class; so is that of the lower jaw with
the skull, and of the latter with the vertebral column. Tn the greater number of instances one of the articular surfaces is convex,
the other concave; but each of these forms exhibits some varieties of conformation, which are marked by particular names.
Thus, an articulating surface, which is rounded and globular, 50 as to represent a segment of a sphere, is called a kead; but, if it
be elongated, the term condyle is used. These are in some cases supported by a contracted or thin portion, (reck,) which con-
nects them with the body of the bone. If two condyles be placed in appoesition, so as to leave a fossa between them, and
constitute a pulley-like surface, it is termed frochlea. When plain even surfaces artienlate, it is not necessary to mark them by
any particular name ; in describing them they are referred to generally as articulating surfaces. Some of the articulating depres-
gions have also received names taken from certain peeuliarities in their conformation. Thus, the superior extremity of the nlna,
which receives the trochlea of the humerus, is called the sigmoid cavity, from some resemblance to the Greek letter =, (owypa, sebog,
like ;) others are denominated from their greater or less degree of depth or shallowness. The deep cup-shaped cavity which
receives the head of the femur is called cotyloid, (from xervis, @ cup, and sdos, fike ;) and the shallow oval depression to which the
head of the humerus is applied, receives the name of glenoid cavity, (from yaer, a shallow cavify, and ibog, Fike.)

The varieties of diarthrosis are :—1. Enarthrosis, (sv, in; apspor, @ joind,) which in common language is called the “ball-and-
socket’ joint ; such as we see in the hip and shoulder. In these great freedom of motion is provided for.—2. Jrékrodia, which
comprises joints with a limited motion, as in the case of the carpal and tarsal bones, which merely slide for a little way upon each
other. The articulations between the tubercles of the ribs and the transverse processes of the vertebres, and those between the
articular processes of the last-named bones, also come under this head.

As the extent and form of the artienlating surfaces of joints, as well as their lizamentous connexions, vary in different
instances, 5o must their degrees of solidity and mobility : and, on a review of the whole of the articulations, it may be laid down
as o general principle, that the greater their mobility, the less their solidity ; or, in other words, that the one is inversely as the
other.  All the motions, however, which are admissible in joints may be arranged under four heads, viz. motions of gliding,
angular movement or opposition, circnmduoction, and rotation.

1st. The contiguous surfaces of every movable artieulation admit a certain degree of gliding motion upon one another, so
that it may be regarded as common to all; but in some cases it is the only one which takes place, for instance, between the
different bones of the carpus and tarsus. We thus observe that some joints admit of all the motions here indicated ; some are
deprived of rotation, retaining the rest; whilst in others nothing more than a mere gliding can take place between the surfaces ;
so that a regular gradation is established in their degrees of mobility between the most movable and those which are least so.
The shoulder-joint admits of the greatest extent and variety of movement; those between the carpal and tarsal bones are exeeed-
ingly limited in these particulars; and finally, between the latter and those which are altogether immovable, an intermediate
grade may be traced, of which the pubic symphysis presents an example.

2d. The angular movement, or opposition, can only take place between long bones. If these be made to move in oppaosite
directions, as from extension to flexion, or from abduction to adduction, they form with ene another angles varying in degree
according to the extent of the motion. This, in some cases, as in the elbow and kuee, is confined to flexion and extension, which
malkes them strictly ginglymoid or hinge-joints, (yusawesr, a hinge;) in others the motion is general, and extends to four opposite
directions, including each of the points intermediate between them, as may be observed in the shoulder, in the hip, and the meta-
carpal joint of the thumb, all which joints admit of a circumduction in the part to which they belong,

3d. The motion of efreumduction is performed when the shaft of a bone is made to describe a cone, its summit corresponding
with the superior articulation, the base being at the inferior extremity of the bone. While this motion is being executed, the
limb passes successively through the states of elevation, abduetion, depression, adduction, and of course through all the inter-
mediate points; and if a pencil be held between the fingers, and its point applied to any plain surface, such as a wall, it will trace
a circle corresponding with the base of a cone, whose summit is at the shoulder-joint, whilst its side coincides with the line described
by the out-stretched limb as it traverses the different points just enumerated,
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4th. Rotation differs altogether from circumduction, In the latter the bone suffers a change of place as it moves from one
point to another; in the former, it merely turns on its own axis, and therefore retains the same relative situation with respeet to
the adjacent parts. This movement, however, admits of two varieties; in one, it is performed on a pivot, as in the motion of the
axis on the vertebra dentata ; in the other there is a sort of compound motion, for instance, where the radius rolls on its own axis
at one end, whilst at the other it moves upon the extremity of the ulna, by which its lower part describes a segment of a circle,
and therefore changes place to a certain extent. The femur and humerus also admit of a rotatory motion; in the latter, as the
head is closely applied upon the shaft, the axis of motion nearly coincides with that of the bone ; but in the former, in consequence
of the length of the neck, and of the angle which it forms with the bone, the rotation is performed round an imaginary axis, which
may be conceived to pass from the globular head to the condyles.

There are but two articulations in which all the motions of oppasition, circumduction, and rotation can be performed, namely,
the hip and the shoulder joint. In these a convex surface is applied to one which is concave, the former being hemispherical,
which is essentially necessary to such a freedom of motion. As joints constructed on this prineiple are more liable to displace-
ment than any others, their security is in a great measure provided for by their being placed at the superior extremity of the limb,
by which they are withdrawn from the influence of external forces, This arrangement is made subservient, not to the seeurity
of the joints solely, but also to a very important purpose in the functions of the limb ; for, as these free and extended motions are
performed in the superior articulation, their effect is communicated to the whole limb, so as to compensate for the more restricted
movements in the lower joints.

Though all the motions above mentioned take place in the hip and shoulder jeints, each of them, considered singly, is not
performed with equal facility in both. Thus, eircumdnetion is executed with greater ease in the shoulder than in the hip.
Rotation, on the contrary, is more free and perfect in the latter than in the former. Circumduction can be executed with easa
only when the axis of motion coincides (or very nearly so) with that of the lever to be moved, as is the case in the humerus; but,
in the femur, the length of the neck of the bone removes the axis of motion considerably from that of the shafl, and thereby
impedes cireumdnction in proportion as it facilitates the rotation of the limb. These differences of structure in the superior joints
of the two extremities bear a direct relation to the conformation of their other articulations, and to the purposes for which they
are adapted. For,as the inferior extremitly is intended to sustain the weight of the body and for progression, the bones of the
leg must be securely fixed, which could be effected only by diminishing their mobility ; on this account no rotation or supination
is allowed between the tibia and fibula ; but, to compensate for this deficiency, rotation is permitted in the hip. But as the superior
extremity, on the conirary, is fitted for the prehension of objects, and for quick and varied movements, free motion is allowed
hetween the bones of the fore-arm, and between the latter and the carpus, in order that the hand and fingers may be more readily
directed and applied to such objects as are required to be seized for different purpeses ; and the power of pronation and supination,
thus conferred, more than compensates for any deficiency in the rotatory motion of the humerus.

1t has been already observed, that rotatory motion in a bone presupposes the existence of a globular head, placed so that its
axis shall form an angle with the shaft. Wherever this requisite is wanted, motion is confined to opposition and circumduction,
as oceurs in the articulation of the thumb with the earpus, in the phalanges with the metacarpal bones, and in the clavicle with
the sternum. In these joints, the articulating surfaces are placed at the ends of the more movable bones; and, as their axes
eoineide with that of motion, rotation is prevented; but cireumduetion and opposition are freely performed. When these are
limited in extent, as in the sterno-clavicular articulation, it arises rather from the aceessory ligaments of the part than from any
impediment in the surface of the bones; and if motion in one direction be more free than in another, as in the digital phalanges
with the metacarpus, where flexion and extension are more free than abduction and adduction, it proceeds partly from the
cxistence of the lateral ligaments, and partly from the great power possessed by the flexor and extensor muscles eompared with
those which perform the other movements. Though in the knee and elbow the axis of motion coincides with that of the bones,
yet their movement is confined to two directions, viz. to flexion and extension. In these joints all other motions besides those
just mentioned are prevented by the breadth of the articulating surfaces, and by their mode of adaptation : however, when they
are flexed, some degree of lateral motion, and also of circumduction, can be performed ; as any individual may ascertain by resting
his elbow on a table, when he will find that the fore-arm may be made to describe a cone with its summit at the olecranon and
base towards the fingers,

The structures entering into the composition of the articulations, are ligaments, fibro-cartilage, cartilage, elastic fibrous tissue,
and synovial membrane. :

Ligaments (ligamenta ; aseyw, to bind) form the chief means by which the numerous pieces of the osseous system are bound
together, so as to constitute one whole—the skeleton. Their form and size must vary considerably in different parts, some being
flat bands, some rounded cords, and others short but wide tubes, attached at both ends to bones which admit of free movement
upon one another, as we see in the capsular ligaments of the hip and the shoulder. Viewing ligaments in this way, we may
divide them into two groups, the funicular or cord-like, and the capsular; they are also called, from a mere consideration of their
position in relation to their respective joints, anterior and posterior, internal and external, lateral. Most ligaments enter into the
formation of joints,and are therefore articular; some, however, merely fill up spaces, as the interosseous ligaments in the fore-arm
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and legs; or connect paris between which no motion exists, at the same time that they diminish vacuities, of which the sacro
sciatic, and the two proper ligaments of the scapula, furnish examples. The term “false ligaments™ is frequently applied to
certain folds of serous and synovial membranes, from their being supposed to confine the parts to which they are attached.  The
broad processes of peritonum extended from the bladder and uterus to the sides of the pelvis, also the so-called ligamentum
mucosum in the knee-joint, may be cited as instances: the expression is obviously ill-chosen, and should be discontinued.

Fibro-cartilage, as the name implies, is a structure intermediate between fibrous tissue and cartilage, and partakes of the
qualities of both, viz. firmness and elasticity. Being caleulated to serve different purposes in the economy, it presents not a few
varieties bolh of appearance and structure. Thus, we find it in the form of broad thin plates in the pieces of the larynx and
epiglottis, in the pinna of the ear, in the lateral and median eartilages of the nose, and in the tarsal eartilages of the eye-lids; for
in these parts it forms their basis of support, and determines their form; whilst in the trachea it consists of narrow plates curved
round the tube, forming a series of rings. In the immovable articulations, fibro-cartilage is interposed between the contiguous
surfaces of bones, in layers of various forms and thickness, constituting in some instances the principal means of conneeting them
together, as we see at the junction of the ossa pubis, and also of the bodies of the vertebrae, in which instances the elastic property
is of considerable utility. In some of the movable articulations, pieces of this structure are a.!su placed, their form and size
necessarily varying in each instance. In the knee-joint,—in the articulation of the lower jaw-bone, and in that of the clavicle
with the sternum, they diminish the effects of jarring motions by their elasticity, and by a certain degree of mobility, which allows
them to give way as the bones move upon them, they keep up a perfect adaptation between the parts, notwithstanding the many
inequalities of their surfaces. In the hip and shoulder joints they are so disposed as to deepen the articulating cavities, and lessen
the liability to disloeation.

Cartilage (cartilago, tissu cartilagineux, ordpos) is much more dense and solid than any of the preceding textures; it is highly
clastic, and by its resiliency resumes its original position when any compressing foree, to which it may be exposed, is removed.
Its colour is in general a silvery white, and not unfrequently presents that of mother-of-pearl; its density is such, that all trace of
its eellular nature, or of its being & modification of cellular tissue, is lost. Mr. Hatehett considers its chemiecal composition to be
albumen, and a small quantity of phosphate of lime. It contains a considerable quantity of water, consequently soon dries on
exposure to the air, becomes yellow, semi-transparent, and looses its elasticity ; it resists maceration, and the action of cold water,
for a long time, but is soon aeted on by acids, or by boiling water, and eonverted into a gelatinous pulp.

Cartilage serves as an adjunct to bone, or a substitute for it. Tn early infancy the different pieces of the skeleton are cartila-
ginous; but, in the progress of growth, bone becomes deposited in their places, and gradually supplants them altogether; such
cartilages are termed femporary. The articulating extremities of bones are covered with layers of cartilage, not merely to
smoothen them, but also, by their elasticity, to lessen the effects of concussion. The thickness of these layers varies from half a line,
or even less, to two lines; it will generally be found greatest along the margins of concave surfaces, and towards the eentre of those
which are convex. The free surface of each articular cartilage is covered by the synovial membrane of the joint, from which it
is impossible to separate it: the attached surface is in equally intimate union with the bone on which it rests.*

# There are two subjecis of some importance in the general anatomy of the jeints, about which there is moch difference of opinion, 1. As to whether the
synovial membrane of the joints lines the frec surfaces of the articolar cartilages, or is arrested at their mangin after leaving the fibrous capsule of the joint.
2, Whether the artieular eartilages are penetrated by blood-vessels, so minute asto escape deteetion in their healthy state, and yet be eapable of eonveying the
liguor sanguinis, or colourless portion of the blood, or whether they are wholly non-vaseular, and receive the innotrative Auids by imbibition throupgh the cells of
which they are composed from the blood-vessels in their immediate vicinity. The negative side of the question on both of these points, has found, latierly, many
earnest supporters among anatomists and operating surgeons. An amputation of the knee-joint, which I performed during the lest wintor before the class of tha
Jefferson Medical College, at the Philadelphia Hospital, gave me an opportunity of observing the changes prodused by morbid causes in the artieular carti-
lages, which would seem to favour the same negative view of the subject,  From the diseased condition of the integuments of the leg, there was a scantiness
of fap for covering the stump, which left the condyles of the fomur partly exposed toview. From round the margin of the cartilage and the place of attachment
of the crucial ligaments, in front of which the synovial membrane passes, there was, in the course of a fortnight, inflammation, secretion, and a rapid growth of
viporous granulations. On the sorface of the cartilage of the condyles there was not the slightest trace of inflammation or secrotion.  The cartilage remained
for many days unchanged, having its natural polished aspect, and totally insensible to the contact of an instrament. 18 then lost its polish, became sofe and
pulpy, like a joint exposed fo maceration in a dissecting room, and sepamated flake after flake, till the compact layer of bone covering the cells of the
epiphysis below was oxposed to view. This was at first dark-eolowred, on the separation of the last layers of the cartiloge, but it soon became red and senai-
tive to the tooch; small, firm, whitish conical elevations appeared over its surface, which grew into strong and healthy granulations, to which the marging of the
flaps at the end of six weeks wers firmly connected, leaving the pationt 2 solid and servicezble stump. The patient suffered none of the constitutional irritation
common to synovial inflammation, and it would be difficalt to believe from the progress of this case, and analogous ones reported by Velpean and others,
either that the synovial membrane iz spread over the cartilages of joiots, or that the cartilages are themselves vasealar.

At an early period of femal life, the synovial membrane, with a layer of vezsels below it, as asserted by Mre. Toynbee, {Memair on the Non-vascalar
Tissues, Philos. Trans. 1841,) is spread over the articular cartilages. Towards the period of birth the sub-synovial vessels gradually reeede from the sur-
face of the articnlar cartilage, and form a zone around its margin. There are several minutely injected preparations in the College Museum, taken from young
subjects, showing this zone of vessels, of which the peneral plan of arrangement is as follows—an arterial ramoseele of considerable size, is found concontric
with the coter margin of the cartilage, below the synovial membrane, and just where the latter risea up to be lost on the side of the cartilage.  From this
ramuscule, branches are given off and secondary leops formed, somewhat like the arrangement of the mesenterie arches, forming on the side of the
cpiphysis an irregular network of vessels. The terminal branches are excecdingly minute radiated vessels, which mount up =nd are lost on the sides
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The costal cartilages form so many elastic prolongations of the ribs, serving not merely to complete the arch from the spine
to the sternum, but also, by means, of their elasticity, to restore the ribs to their original position, after having been elevated by
the effort of inspiration. ;

Elastic filrous tissue (ssu jaune Elastique—tissu fibreux jaune,—ligamenta flava—subflava) consists of pale yellow fibres
placed parallel, whether their general direction is perpendicular or oblique, no decussation or crossing being observed between them ;
they are easily separable from one another,as but little cellular tissne connects them. As its name implies, elasticity is the chief pro-
perty of this structure wherever it occurs, being developed to such a degree as to render it well caleulated to form suspensory liga-
ments, or to invest parts which are subject to considerable alternations of distension and contraction. Thus, in quadrupeds a strong
band of elastic tissue {ligementum nuche) extends from the spinous processes of the neck, and from some of those of the back, to th
skull, the weight of which it supports without producing that sense of fatigue which would necessarily arise were muscle the sns
taining power. The corresponding structure in man is reduced to a rudimentary state, the balanced position of the head on th
spinal column rendering any further provision unnecessary. The same material enters into the composition of the ligaments
which connect the arches of the vertebree, (Hgamenta subflava.)

Synovial memdbrane, (membrana synovialis, tissu synovial.}—Under this head are incladed the lining membranes of all the
articulations in the body, together with a great number of secreting sacs, (bursa mucose,) which occur in various parts, more
particularly in those which are subject to motion and pressure. The seeretion poured out by both is quite the same, though the
names given to them would imply a difference ; and the purposes which they serve in the economy are also the same, viz., that
of facilitating motion, and preventing the injurious effects of friction, by means of the fluid which they secrete. Synovial mem-
branes, like those of the serous class, are shut sacs, without perforation or interruption of their continuity.

Each articular synovial membrane lines the fibrous structures which connect the component parts of the joint, and is
reflected over the smooth extremities of the bones. If a tendon passes across a joint, as that of the biceps muscle does in the
shoulder, or if a ligament lies within it, as we see in the hip-joint, it is enclosed within a tubular sheath derived from the synovial
membrane. Membranous processes and prolongations are found in some joints, attached by one extremity, the other being loose
and floating. They consist of duplicatures of the synovial membrane enclosing some adipose tissue, together with delicate vessels,
These were at one time called “ glands of Havers,” afier an anatomist of that name, who supposed them to be of a glandular
structure, and to secrete synovia ; but this fluid is now known to be produced from the whole suriace, and not by any particular
glands or follicles.  As to the properties of the tissue under consideration, we find it to be, wherever it is situated, soft, thin , pale, -
and semi-transparent, admitting of distension by the effusion of fluid, as in hydrops articuli, and capable of a slow contraction
when absorption takes place. It possesses little or no sensibility in its natural condition, but produces severe suffering when
attacked by acute inflammation. .

Articulations of the Spine—The different pieces of the vertebral ecolumn are connected together by ligaments, by fibro
cartilage, and in some parts by synovial membranes; the former serving to retain.thém in their situation, the latter to facilitate
motion between the different bones. The bodies are joined by two ligamentous bands, extending the whole length of the chain,
and also by the intervertebral substances.

1. The anterior common lgament (plate V1L figs. 1, 7; ligamentum commune anterius, Semmering ; fascia longitudinalis
anterior, Weitbrecht) is a strong band of fibres which is placed on the front of the bodies of the vertebrme, and reaches from the
axis to the first bone of the sacrum, becoming broader as it descends. Tt consists of longitudinal fibres, which are dense, firm, and
well-marked. The superficial fibres extend from a given vertebra to the fourth or fifih below it; the set subjacent to these passes
from the body of one to about the third beneath it ; whilst the deeper ones pass only from one vertebra to that next it. The fibres
are thicker towards the middle of the bodies of the vertehre than at their margins, or over the interverte e :
means their transverse depressions are filled up, and the surface of the mlumfmnjdem.j even. It may a?;: lhc: :::Bgr:::i l::ﬂ?:;ll:l;

of the bevelled edges of the cartilages. They are reflected back from this point in the form of veins, acesrding to Mr. Tovnbes, bat .

yot been sufficiently extended to prove this elearly; but whether the synovial membrane recedes with thess ﬂg-.aulu, of, II:ing :i’_l',g 'MTIL:::?E:“::“;E;.E
character as to form a smooth insensitive covering to the earlilage, has not yet been shown. In the fotus there is no distinetion between the c;ﬂu.ga that is to
become the bone of the epiphysis, and that which is to remain 28 articolar cartilage, "This distinction is established, when ossifieation is going on
in the epiphysis. In my preparations above referred to, a careful dissection shows branches running from the zone of vessels across the head of the hone,
isolating the articular cartilage from the epiphysal. These have beds of bone formed around them, communicate freely with the vessels of the epiphysis
but appear to send no vertical branches towards the free surface of the articular cartilage. The portion of the articular cartilage immediately overlaying thum:.
is, however, more tough and periosieal in character than that on the free surface of the cartilage, and has been described by Mr. Liston as eellular tissuo
connecting the cartlage and bone. It is well known that the artieular carilage in young subjects s thick, and the compact layeraf the epiphysis below it hin
and fragile; whilst in old persons, the compact layer of the epiphysis is thick and strong, and the canilage covering it thin, rigid; and so firmly united to the
bone below, as to be with dificulty removed from it by the ordinary process of eleaning. It would seem from this that while the:cartilage. gein lis nuidilne
fluids by imbibition from the epiphysal vessels and the marginal zone, some change is effected by their passage into its structure during the p of life, by
which the inner portions of the articular cartilages are gradually converted into bone, Though in the healthy state no vessels can be injected gin eaniilsgs: io
some diseases of the joints blood-vessels and granclations may shoot up into the place of the cartilage, 45 in the instance mentioned above, where the m:ﬂl-
lage was softened and removed after ampuotation at the knee-joint. It has been in cases of this description most probably that the appearanee of vaseularity in
(the cartilages has been observed ; that of Mr. Liston, detailed in a late number of the Med ieo-Chirurgical Transactions was from : I;ilﬂﬂtd Juint—I. FT
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adhere more closely to the margins of the bones than to the middle of their bodies, and still more closely to the intervertebral
carlilages. Upon the sides of the vertebr® there are some fibres which are thin and scattered, and reach from one bone to the
other.

2. The posterior common ligament (plate VIL fig. 3; ligamentom commune posterius, Semm.; fascia longitudinalis pos-
tica, Weit.) is situated within the spinal eanal, and attached to the posterior surface of the bodies of the vertebra, extending from
the axis to the sacrum. It is smooth, shining, and broader opposite the intervertebral cartilages than opposite the bodies of the
bones, so that its margius present a series of points or dentations with intervening concave spaces. In the greater part of its
extent it adheres firmly to the fibro-cartilages and to the bodies of the vertebre, and is separated by loose cellular tissue from the
prolongation of the dura mater which lines the canal.

3. The interverlebral substance (ligamenta inter-vertebralia, Weit.) is a plate or disc of fibro-cartilage, (plate VIL figs. 5,
6,) placed between the bodies of each pair of vertebrae, from the axis to the base of the sacrum. They correspond in shape to the
parts of the vertebras between which they are interposed, and, like them, increase in thickness from the upper to the lower end
of the colamn. ‘The thickness of these plates is not, however, uniform in their entire circumference. As they contribute to the
production and maintenance of the curves which naturally exist in the spine, they are thinnest anteriorly, in the dorsal region,

. where its concavity looks forwgrds, and, on the contrary, thicker in front, in the neck and loins, where the convexity of the column
looks in that direction. They are covered anteriorly and posteriorly by the common ligaments, which are intimately adherent to
them; in the dorsal region they are connected laterally, by short ligaments, to the heads of all the ribs, which articulate with two
vertebre.  The intervertebral substance is composed, towards its circumference, of thin plates of fibro-cartilage, resting on their
edges, and placed one within the other, as it were concentrically. Thus the outer plate like a rim runs round the dise, its lower
edge resting on the vertebra beneath it ; its anterior or convex surface being subjacent to the anterior common ligament, whilst its
coneave surface is in apposition with the plate next within it. They are not, however, so broad as that their upper edges may
reach the vertebra above them, nor are they exactly perpendieular ; they incline inwards a little, so as to allow other plates to be
in a manner piled upon them : each cartilage being in fact composed of two or three tiers of very narrow plates thus disposed.
The interstices between the plates are filled by a pulpy and apparently elastic substance ; and as the number of the plates gradu-
ally decreases towards the centre, whilst the pulpy matter inereases, the quantity of the latter is such, that, when the pressure
which confines it is taken off by eutting through the intervertebral substance, it will rise up so as to assume a conical form.

The articulating processes of the vertebre are connected by irregular fibrous bands, (ligamenta processum obliquorum,
Weit.,) forming a capsule outside the synovial membranes. These are longer and more loose in the cervical than in the dorsal or
lumbar regions.

The arches, or plates of the vertebree, are connected by the figamenta subflava, (plate VIL figs. 2, 4; ligamenta verte-
brarum subflava, Weit.,) as their bodies are by the intervertebral cartilages. These consist of yellow elastic fibres, almost per-
pendicular in their direction, as they pass from the inferior border of one arch to the adjacent border of that immediately below
it. They extend from the root of the transverse processes at each side backwards to the point where the two arches converge at
the erigin of the spinous processes, where the margins of each lateral half of the ligament may be observed to be merely in
contact. The superior border of the ligament is attached, not to the margin exactly of the arch, but rather higher up on its
anterior surface ; whilst the inferior border is prolonged a little on the posterior surface, as well as the margin of its correspond-
ing arch. They do not exist between the occiput and the atlas, or between the latter and the axis; common fibrous membrane
supplies their place in these two spaces. They are most distinctly seen when the pedicles and arches are detached from the
bodies of the vertebra, so that they may be viewed from within the theea vertebralis. At the posterior aspect of the spine they
appear short, and, as it were, overlaid by the arches,

The articulation of the Spinous processes (plate VIL figs. 2, 7) is effected by means of the supra-spinous and inter-spinous
ligaments. 1. The supra-spinous figament consists of small, compressed bundles of longitudinal fibres, which connect the sum-
mits of the spinous processes, and form a continuous chain from the seventh cervical vertebra to the spine of the sacrum. The
posterior fibres pass down from a given vertebra to the third or fourth below it; those more deeply seated reach only from one
to the next, or the second beneath it. 2. The inter-spinous ligaments, thin and rather membranous, extend from the root to
near the summit of each spinous process, connecting the inferior border of one with the superior border of that next helow it.
They exist in the dorsal and lumbar regions only, and are intimately connected with the extensor muscles of the spine. The
infer-transverse ligamends are found only between the transverse processes of the inferior dorsal vertebra, and even there very
indistinetly, for they are united so intimately with the sacro-lumbalis muscle, that their fibres are quite confused.

«Irticulations of the two upper Fertebra.—The articulation of the axis with the atlas (plate VIIL figs. 1—6) is effected by
means of their articulating processes, also (in the place of intervertebral substance, which would be altogether incompatible with
the requisite. movements) by the odontoid process of the former, which is connected in a particular manner with the arch of the
latter, and constitutes the pivot on which the head turns in its rotatory motions. There are three ligaments and four synovial mem-
branes in this artienlation.

The fransverse ligament (ligamentum atlantis transversum, Weit. Seemm.) is a strong, thick fasciculus of fibres, compressed
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from before backwards, arched in its direction, and attached on each side to the inner border of the superior articulating processes
of the atlas. It is broader and thicker at the middle than at its extremities. From the middle of its posterior surface a short
thin bundle of fibres passes down to be attached to the root of the edontoid process, whilst another passes up to the basilar pro-
cess. These appendages form a cross with the transverse ligament, and serve to bind the occiput to the two first vertebre ; from
this is derived the term eruciform, which is sometimes applied to the transverse ligament. To bring these structures into view,
the posterior part of the vertebral arches must be removed.

The anferior Jtlo-azoid ligament passes from the border of the anterior arch of the atlas, and its tuberele, to the body of
the axis and the root of its odontoid process, It is thin and membranous.

The posterior Atlo-axoid ligument connects the posterior arch of the atlas with the plates of the axis. Thus the interstices
between the plates or arches, which in all the other vertebrae are filled by the ligamenta subflava, are occupied by a loose mem-
brane between the second and first, as well as between the latter and the occiput.  The edges of the articulating processes are con-
nected by irrezular fibres passing from one to the other.

Two synovial membranes are placed between the articulating processes of the atlas and axis. One between the odontoid
process and the trapsverse ligament, another between it and the arch of the atlas.

Articulations of the Cranium —The cranium is articulated, 1, with the atlas; 2, with the axis; 3, with the lower jaw.

The artieulation of the cranium with the atlas (plates VIIL. figs. 1—6) takes place between the condyles of the occipital
bone and the superior articulating processes of that veriebra, which are connected by ligaments and synovial membranes; it is
also connected with the same by the two following lizaments.

The anterior Oceipito-atloidean ligament (membrana annouli anterioris vertebree prima) extends from the anterior border
of the oceipital foramen, between the condyles, to the margin of the arch of the atlas between its superior articulating processes.
This is thin, broad, and membranous; but in the median line a sort of accessory ligament is placed in front of it, which is thick,
round, and composed of vertical fibres, attached above to the surface of the basilar process, and below to the small tubercle on
the front of the atlas. The anterior surface of these ligaments is covered by the recti antici muscles, the posterior covers the
odontoid process and its ligaments.

The posterior Occipito-atloidean ligament, also broad and membranous, is attached superiorly to all that part of the margin
of the oecipital foramen which is behind the condyles, and inferiorly to the adjacent border of the posterior arch of the atlas. It
consists of two lamellee, which are united at their superior attachment, but soon divide, one becoming blended with the dura
mater, which lines the vertebral canal, whilst the other is inserted into the arch of the atlas. The posterior surface of the liga-
ment is in apposition with the posterior recti and superior obligue muscles, the anterior looks towards the vertebral canal; at each
side, near the articular processes, the ligament forms part of the foramina through which the sub-occipital nerves and vertebral
arleries pass. .

The atticulation of the occipital bone with the axis is effected throngh the medium of ligaments, as no part of their surfaces
cOmes into contact,

The Odontoid Ngaments (ligamenta alaria) are two thick bundles of fibres attached below to each side of the summit of the
odontoid process, and passing up diverging to be implanted into the rough depressions at the inner side of the condyles of the
occiput, and also to a small part of the margin of the occipital foramen. Their direction, therefore, is obliquely upwards and out-
wards; the triangular interval which they thus leave is filled by some thin fibres passing almost perpendicularly from the margin
of the foramen to the summit of the process. These are strictly check ligaments; the middle set, last described, prevent what
may be termed a retroversion of the head, whilst the lateral pair check its rotatory motions.

The Occipito-exoidean ligament seems to be a prolongation of the posterior common ligament ; it is attached above to the
inner surface of the basilar groove, from which it descends perpendicularly, becoming narrow, and opposite the axis is blended
with the posterior common ligament. It covers the odontoid process and its check ligaments, and is intimately connected with the
transverse ligament.

Articulation of the Lower Juw.—The lower jaw articulates (plate VIIL figs. 7—11) at each side by one of its condyles
with the glenoid cavity in the temporal bone; hence it is called the temporo-maxillary articulation. By means of an inter-arti-
cular cartilage a double joint is formed at each side, with distinet synovial membranes.

The Ericrnal lateral ligament is a short fasciculus of fibres, attached above to the extemal surface of the zygoma, and
to the tubercle at thie bifureation of its root; below, to the external surface and posterior border of the neck of the condyle, its
fibres being dirccted downwards and backwards. Externally it is covered by the parotid gland, internally it is in relation with
the inter-articular cartilage and synovial membranes.

The internal fnteral ligament, thin, loose, and elongated, extends from the spinous proeess of the sphenoid bone downwards,
and a little forwards, to be attached to the inferior maxillary bone at the lower border of the dental foramen, where it is some-
what expauded. Its external surface is in relation superiorly with the external pterygoid muscle, and in the rest of its extent

with the ramus of the jaw, from which it is separated by the internal maxillary artery and dental nerve. Its inner surface is
concealed by the internal pteryzoid muscle.
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The Stylo-mazillary ligament, thin and aponeurotic, passes from near the point of the styloid process to the inferior border
of the angle of the jaw, where it is inserted between the masseter and internal pterygoid muscles.

The inter-ariicular fibro-cartilage is a thin plate, placed horizontally between the articular surfaces of the bones: it is of
an oval form, and somewhat thicker at its margins than at its centre, where it is sometimes perforated. Its inferior surface, which
is in contact with the condyle, is concave; the superior is alternately concave and convex when taken from before backwards,
conforming in some way with the outline of the articular cavity. Its circumference is connected at the outside with the external
lateral ligament, anteriorly with the external pterygoid muscle.

The synovial membrane, after lining the superior surface of the inter-articular cartilage, is reflected upwards on the external
lateral ligament, and over the smooth part of the glenoid cavity; a similar membrane is interposed between the inferior surface
of the eartilage and the condyle, so as to constitute a double joint.

Articulations of the Ribs.—The ligaments of the ribs (plate VIL, figs. 1, 2, 7, 8, 9) may be divided into three sets: those
which connect them—1, with the bodies of the vertebraz ; 2, with their transverse processes; 3, with the sternum.

The Costo-verfebral ligamends (lig. capitulorum costarum) consist: 1. Of an anterior ligament which connects the head of
each rib with the sides of the bodies of the vertebrae; its fibres, flat and radiated, are divided into three bundles, of which the
middle one passes horizontally forwards upon the corresponding intervertebral cartilage, whilst the superior ascends to the body
of the vertebra above it, and the inferior descends to that below. From the divergence of its fibres, this is usually called the
Stellate ligament. 2dly. Of an infer-articular ligament, which is a thin and short band of fibres which passes transversely
from the ridge separating the two articular surfaces on the head of the rib to the intervertebral substance, and dividing the articu-
lation into two parts, each lined by a separate synovial membrane. This ligament does not exist in the articulation of the first,
eleventh, or twelfth ribs, and in eonsequence there is in them but one synovial capsule.

The Costo-fransverse ligaments connect the tubercles of the ribs with the transverse processes of the vertebre; from their
position they are named posterior, middle, and anterior. 1. The posterior costo-transverse J:gamen!, (lig. transversum externum
costarum, Weil.,) eonsists of a very short thick fasciculus of fibres which passes from the posterior surface of the summit of the
transverse process to the rough unartienlated part of the tubercle of the rib. Those of the superior ribs ascend, those of the
inferior descend somewhat. 2. The middie costo-transverse ligament consists of a series of very short parallel fibres, which
unite the neck of the rib to the anterior surface of the contignous transverse process, These fibres are seen by removing hori-
zontally a portion of the rib and transverse process, and foreibly drawing one from the other. 3. The anferior coslo-fransverse
ligament (lig. transversum internum costarum, Weit.) i usually divided into two fasciculi of fibres, both nearly in apposition, and
on the same plane. They pass from the neck of the rib obliquely upwards and outwards to the lower margin of the transverse
process next above it.  These do not exist in the articulations of the first and last ribs. The articulations between the tubercles
of the ribs and the transverse processes are provided with synovial capsules.

The Costa-sternal articulations, (plate VIL, figs. 10, 11,) situated between the anterior extremities of the cartilages of the
ribs and the fosse, in the margins of the sternum, are covered and supported by, 1, an anterior set of ligamentous fibres, thin,
seattered, and radiated, passing from the extremity of the cartilage 1o the anterior surface of the sternum, where they interlace
with those of the opposite side, and are blended with the aponeurosis of the pectoralis major muscle ; 2, a posterior set of fibres
similarly disposed, but not so thick or numerous, connecting the thoracie surfaces of the same parts; 3, a synovial membrane,
interposed between the ends of each true rib and the sternum, and also between the margins of each pair of false ribs, where they
articulate with one another. These can be readily demonstrated by slicing off a little of the anterior surface of the sternum and
cartilages. A thin fasciculus of fibres connects the cartilage of the seventh rib with the xipheid cartilage, and is thence called the
Costo-xziphoid ligament, The pieces of the sternum are connected by a layer of fibro-cartilage placed between their contiguous
borders ; and, on the anterior and posterior surfaces, some scattered ligamentous fibres may be observed running longitudinally,
which serve to strengthen their connexion. These are sometimes called the anterior and posterior sternal ligaments.

Jrticulations of the Superior Extremities.—These may be arranged under the following heads, taking them in their ana-
tomical order, from above downwards: 1, the articulation between the sternum and clavicle ; 2, that of the scapula and humerus ;
3, of the elbow ; 4, of the wrist; 5, of the hand; 6, of the fingers.

The superior extremity has but one point of bony attachment to the trunk, namely, that at the sterno-clavienlar articulation,
the scapula being connected with the trunk by museles only. The clavicle articulates with the first bone of the sternum, and is
connected with its fellow of the opposite side, and the first rib, by lizaments.

The Sterno-elavieular articulation (plate X VL, figs. 5, 6) consists of an anterior and posterior ligament, an inter-articular
cartilage, and two synovial membranes.

The anterior Sterno-clavicular ligament passes from the inner extremity of the clavicle, downwards and inwards, upon the
surfaee of the sternum. It is broad, and consists of parallel fibres, and corresponds, internally, with the synovial membranes of
the articulation, and with the inter-articular cartilage to which it is adherent; externally, with the sternal origin of the sterno-
mastoid musele.

The posterior Sterno-claviewlar ligament, of similar conformation with the last, but not so broad or strongly marked. is



78

placed between the same bones lying at the thoracic aspect of the joint. Its posterior surface isin relation with the sterno
hyocideus and sterno-thyroideus muscles.

The inler-articulur fibro-cartilage, nearly circnlar in its form, and thicker at its border than at the centre, is interposed
between the articulating surfaces of the sternum and elavicle. Towards its superior and posterior part it is attached to the mar-
gin of the clavicle, and at the opposite point of the eartilage of the first rib. In the latter situation it is thin and somewhat
prolonged, so that the inferior border of the clavicle rests upon it.

Synovial membranes—In this articulation, as in that of the lower jaw, there are two synovial membranes, of which one js
reflected over the sternal end of the clavicle and adjacent surface of the fibro-cartilage, the other is disposed similarly between the
cartilage and the articulating surface of the sternum,

The Inter-claviculor ligament is a dense fasciculus of fibres, placed transversely between the contiguous extremities of the
clavicles. Its fibres do not pass directly across from one to the other; they dip down, and are attached to the upper margin of
the sternum, by which it is rendered concave from side to side. _

The Costo-clavicular ligament (ligamentum rhomboides, Weit. Scemm.) does not properly form part of the articulation,
yet it contributes materially to retain the clavicle in its situation. It is attached inferiorly to the cartilage of the first rib near its
sternal end, and passes obliquely backwards and upwards, to be fixed to a roughness at the under surface of the clavicle,

The Seapulo-claviculer articulation (plate XV, figs. 7, 8) is effected between the acromion process of the scapula and the
external end of the clavicle. These points are connected, 1st, by a superior ligament, which is a strong broad band of fibres,
passing from the superior surface of the acromion to the adjacent extremity of the claviele; 2dly, by an inferior ligament simi-
lar to the preceding, and placed at the under surfaces of the same bones; 3dly, by a synovial membrane lining the two articular
surfaces of the bones. As there is an inter-articular cartilage, there are sometimes two narrow synovial sacs, disposed in the same
way as those in the sterno-clavieular articulation.

The Coraco-clavicular ligament, which connects the clavicle with the coracoid process of the scapula, presents two parts,
each marked by a particular name. There is, however, no division between them, nor other distinetion than that they look
different ways.

The posterior or internal fasciculus, (conoid ligament,) broad above, narrow below, is attached, inferiorly, to the root of the
coracoid process; superiorly, to a rough space at the inferior surface of the elavicle, its fibres being directed backwards and up-
wards. The anierioror external fasciculus (trapezoid ligament) passes from the superior surface of the coracoid process upwards,
to an oblique line extending outwards from the tuberosity into which the conoid ligament is inserted ; with the latter it unites at
an angle, one of its aspects being directed forwards and upwards, the other downwards and backwards,

There are two ligaments (plate XVI. figs. 7, 8) proper to the scapula : 1. The Caracoid ligament (ligamentum proprivim pos-
terius) is a thin flat band of fibres, attached by its extremities to the opposite margins of the notch at the root of the caracoid
process, which it thus converts into a foramen for the transmission of the supra-scapular nerve, the artery most commonly passing
external toit. The Coraco-acremion lignment (ligamentum proprium anterius) is a broad, firm, triangular fasciculus, attached
by its broader extremity to the coracoid process, and by the narrower to the acromion, between which it is stretched almost
horizontally. Its inferior surface looks downwards upon the shoulder-joint, the superior is covered by the deltoid muscle.

The Shoulderjoint.—The globular head of the humerus and the glenoid cavity of the seapula are the osseous parts which
compose this articulation, (seapulo-humeral.) As the head of the humerus is large and prominent, whilst the cavity is merely a
superficial depression, it must be evident that they are retained in their situation not by any mechanical contrivance, but by the
capsular lizament, and the muscles which are attached to the two tuberosities of the humerus,

The Capsular ligament (plate I.(‘.-’I. figs. 7,8,10) is attached superiorly round the margin of the glenoid cavity,and inferiorly
round the neck of the humerus. It is broader in the latter than in the former situation ; and its laxity is such, that if the muscular
connexions of the humerus be detached, this bone drops away from the glenoid cavity. The superior and inner part of this mem-
brane is covered and strengthened by a bundle of fibres, passing outwards and forwards from the ecoracoid process to the great
“‘If"Em”i‘]" of the humerus, {m"f"'l‘"‘””’”‘rf ligament.) : Besides this, it receives additions from the tendons of the supra and infra
spinatus muscles, from the teres minor and sub-scapularis, which are intimately connected with it, as they proceed to be aitached
to the Eubemsme? D['. the humerus. "I"hus its superior part is thick and firm, the inferior comparatively thin and weak, Its
mtcn?al furfa_oe is I'int_m':l by 1:}11-: synravml membrane ; the e:‘.ll.ernal, besides the muscles already mentioned, is covered by the
deltoid ; inferiorly, it is in relation with the long head of the triceps and the cireumflex vessels. The insertion of its inferior border
is interrupted to give passage to the long tendon of the biceps musele.

_ The Glenoid ligament (fig. 9) appears to be continuous with the tendon of the long head of the biceps muscle: this at its
point o_t'a.l,‘lmlnlmnt to the superior margin uf_ the glenoid cavity, separates into two sets of fibres, which, after encircling it, meet
and unite inferiorly. These fibres, by elevating the border of the cavity, render it a litile deeper. z

The synovial membr, s H_“'?-“ the glenoid cavity, and is reflected over its lower margin until it reaches the inner surface of
the fibrous c.:lpsulc, on which it is prolonged as far asltl'}e I'Hlﬁl:]{ of the h?merus, where it separates from the capsule, and is applied
upon the articular surface of the head of that bone, giving it a smooth investment. Viewed in this way, it appears a simple shut
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sac; and such it would be but for the peculiar relation of the long tendon of the biceps muscle to the shoulder-joint. The tendon
is in fact enclosed in a tubular sheath, formed by an offset or process of the synovial membrane, which is reflected upon it where
it is about to pass through the fibrous capsule, and is thence conlinued up to the summit of the glenoid cavity, where it is con-
tinuous with that part of the membrane which invests it. By this provision the integrity of the articulation and of the membrane
is preserved.

On the snperior and external surface of the capsule a considerable bursa mueosa is situated, by means of which the contignons
surfaces of the coracoid and acromion processes, and of the eoraco-acromion ligament, are rendered smooth and lubricated, to
facilitate their movementis on the subjacent capsule.

The Coraco-humeral or accessory ligament, above noticed, extends obliquely over the upper and outer part of the articula-
tion ; it is attached to the coracoid process, and thence descends, intimately connected with the capsule, to the greater tuberosity
of the humerus.

The Elbaw-joint.—The lower extremity of the humerus is connected with the ulna and radius at the elbow, so as to form a
hinge-joint. The sigmoid cavity of the ulna articulates with the trochlea of the humerus, so as to admit of flexion and extension
only, while the enp-shaped depression on the head of the radius ean turn freely on the rounded tuberosity to which it is applied.

. The bones are connected by four ligaments and a synovial membrane.  (Plate XXI. figs. 1—6.)

The internal lateral ligament, composed of diverging and radiated fibres, presents two parts, each with a different aspect,
one looking obliquely forwards, the other backwards. The anterior part is attached above, where it is narrow and pointed, to the
front of the internal condyle of the humerus ; its fibres, as they descend, become broad and expanded, and are inseried into the
coronoid process, along the inner margin of the sigmoid cavity. The posterior part, of the same form, (triangular,) passes from
the under and back part of the same process of bone downwards to the inner border of the olecranon ; the superior fibres of this
portion extend transversely between the points just named, the rest become successively more and more oblique.

The external lateral ligament, shorter and much narrower than the internal, is attached superiorly to the external condyle
of the humerus, and inferiorly becomes blended with the annular ligament of the radius; none of its fibres are prolonged to the
surface of that bone, for if they were, they would check its rotatory motion. It is intimately connected with the tendinous. attach-
ment of the extensor muscles, on which account, when dissected, it presents a jagged, irregular appearanee.

The anterior ligamend is a broad thin membrane, placed in front of the joint, extending from the rough margin of the fossa,
which receives the coronoid process during flexion, downwards to the anterior border of the eoronoid process, and to the annular
ligament of the radius. Some of its fibres are directed obliquely downwards and outwards, others are vertical.

The posterior ligament, loose and weak, consists of fibres proceeding in opposite directions; thus some pass transversely
between the adjacent margins of the fossa which receives the head of the olecranon ; whilst others, subjacent to these, but not very
well marked, pass vertically from the snpenor concave margin of that fossa to the extremity of the olecranon.

Though these struetures are deseribed and named as separate ligaments, it will be found, on examination, that they form a
continuous membrane placed round the joint, as fibrous capsules usually are, except only that the irregularity of the surfaces to
which they are attached prevents their continuity from being readily pereeived, and gives them the appearance of distinet ligamen-
tous connexions passing from one point of bone to another.

The upper Radio-ulnar articulation.—The head of the radins artienlates with the small sigmoid eavity of the ulna, on
which it rolls when it is made to turn on its axis. These surfaces are covered with cartilage, and invested by the synovial mem-
brane of the elbow-joint. ‘The radius is connected to the ulna by an annular ligament.

The annular or orbicular ligament (plate XXL. figs. 2, 3, 4) is a strong band of circular fibres, which, by being attached to
the barders of the small sigmoid cavity, forms a ring, encireling the head of the radius, and binding it firmly in its situation.  Tis
external surface is in apposition with the external lateral ligament of the elbow, whose fibres are inserted into it; the internal is
smooth and lined by the synovial membrane.

The synovial membrane of the elbow-joint, after having covered the articular extremity of the humerus, is prolonged a little
on the anterior surface of that bone, as far as the attachment of the anterior ligament, where it is reflected, and applied to the
internal surface of that membrane, lining it as far as its radio-cubital insertion ; at that point the synovial membrane leaves the
fibrous one, and invests the articular surfaces of the radius and ulna, and is extended over them until it comes into apposition
with the posterior ligament, by which it is guided to the extremity of the humerus ; in the same way, it lines the lateral ligaments,
Besides these reflections, the membrane forms two pouches, one by being prolonged into the small sigmoid cavity, the other
where it passes between the annular ligament and the contiguous surface of the head of the radins. :

When the joint is laid open, and the bones extended, it will be observed that the head of the radius is not in eontact with the
rounded articulating process of the humerus. On which account, in the extended state of the limb, the rotatory motions of this
bone are performed with much less ease than in that of flexion, from its wanting support at its upper end. The part of the
humerus here referred to is moreover covered with cartilage only on its anterior aspect, indicating that the radins moves on it only
when in the flexed position.

The middle Radio-ulnar articulation—The interval between the radius and ulna in the fore-arm is filled up by an
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interosseous ligament and a round ligament, which serve to connect them together, and form what is called the middle radio-ulnar
articulation.

The inferosseous ligament (plate XXI. figs. 1, 2; membrana interossea) is a thin, flat, fibrous membrane, the direction of ils
fibres being obliquely downwards and inwards, from the inner sharp border of the radius to the contiguous one of the ulna. [t
dloes not reach the whole length of the bones, as it ecommences about an inch below the tubercle of the radius. The surfaces of
this membrane are intimately connected with the deep-seated muscles of the fore-arm, serving to inerease their points of origin as
well as to connect the bones.  Inferiorly, it leaves an opening for the transmission of the anterior interosseous vessels ; superiorly,
there is another, but much larger interval, through which the posterior interosseous vessels pass.

The round or ebligue ligament (figs. 1, 6) in some measure supplies the deficiency left by the interossecus ligament at the
superior part of the arm. It is a thin narrow fasciculus of fibres, extending obliquely from the coronoid process, downwards and
outwards, to be attached to the radius, about half an inch below its tubercle. The direction of its fibres is therefore altogether
different from that of the fibres of the interosseous ligament.

The lower Radio-ulnar articulation.—At the lower or carpal ends of the radius and vina, (plate X XL figs. 1, 2; plate XXIL
1, 2, 4,) the former rotates on the latter as its point of support, the articulating surface of the radius being concave, that
of the ulna convex. The bones are connected anteriorly and posteriorly by some fibres passing between their extremities, so
thin and scattered as scarcely to admit or require deseription, but internally they are joined by a fibro-cartilage and a synovial
membrane,

The fibro-cartilage, placed transversely between the bones, is attached by its base to a rough line separating the carpal from
the ulnar articulating surface of the radius, and by its summit to a depression at the root of the styloid process of the ulna, Iis
superior surface looks towards the head of the ulna, the inferior to the cuneiform bone; both are smooth, and lined by synovial
membrane ; the inferior one by the large membrane of the wrist-joint, the superior by a small one peculiar to the radio-nlnar
articulation. [its two borders are connected with the carpal ligaments. As the radius rolls on the ulna, this cartilage is carried
with it, and forms its chief bond of union with the latter bone.

The synovial membrane is frequently called membrane sacciformis, though there is nothing in its conformation which
distinguishes it from other synovial sacs. It may be considered as presenting two parts, one projecting perpendicularly upwards
into the articulation of the radius and ulna, lining the contiguous surfaces of each ; the other placed horizontally between the head
of the ulna and the corresponding surface of the fibro-cartilage, lining them also 3 both, however, are formed by a continuons
membrane.

The Wristjoint.—This articulation (radio-carpal) (plate XXI. figs. 7, 8; plate XXIL figs. 1, 2, 4) is formed above by the
radins and triangular fibro-cartilage, and the first three bones of the carpus below. The articular aspect of the former, when
viewed in the fresh state, presents an oval and slightly eoncave surface, its greatest breadth being from side to side. The surface
of the radius is divided into two parts, by a line extending from before backwards; so that these, together with the cartilage,
present three articular surfaces, one for each carpal bone, The scaphoid, semilunar, and cuneiform bones are artienlated together,
g0 as to form a rounded convex surface, which is received into the concavity above described.  Four ligaments and a synovial
membrane retain these parts in their situation, as follow :—

The internal laferal ligament passes directly downwards, from the extremity of the styloid process of the ulna, to be attached
to the cuneiform bone; it also sends some fibres to the anterior annular ligament and the pisiform bone. Tts form is that of a
rounded cord ; its inner surface is in contact with the synovial membrane of the radio-carpal articulation.

The external lateral ligament extends from the styloid process of the radius to a rough surface on the outer side of the
scaphoid bone, some of the fibres being prolonged to the trapezinm, and also 1o the annular ligament of the wrist.

The anlerior ligament, (radio-carpal,) broad and membranous, is attached to the rough, border of the carpal extremity of
the radius, and to the base of its styloid process, from which its fibres pass down to be inserted into the anterior surface of the
scaphoid, semilunar, and cuneiform bones. It is pierced by several foramina for the transmission of vessels: one of its surfaces is
lined by the synovial membrane of the joint, the other is in contact with the tendons of the flexor muscles,

The posterior ligament extends obliquely downwards and inwards, from the extremity of the radius to the posterior surface
of the semilunar and cuneiform bones; its fibres appear to be prolonged for some way on the carpal bones. One surface is in
contact with the synovial membrane, the other with the extensor tendons.

The synovial membrane, after having lined the articular surface of the radius, and the triangular fibro-cartilage, is reflected
on the anterior and posterior ligaments, and thence over the surface of the carpal bones. X

Articulution of the carpal bones—The bones of the carpus consist of two sets, each united by its proper connexions, so as
to form a row ; and the two rows are connected by fibrous bands and a synovial membrane, so as to form between them a joint.
{Plate XXII. figs. 1, 2, 3.) The connexions proper to the first row are interosseous fibro-cartilages, and ligaments placed on their
dorsal and palmar surfaces.

The interosseous fibro-cartilages are two lamelle, one placed at each side of the semilunar bone connecting it with the
scaphoid and cuneiform bones. The carpal extremity of these is smooth, and lined by the synovial memb:‘ana of the wrist-joint.

Ly
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The palmar ligaments are iwo, one extending from the seaphoid bone to the semilunar, the other from the semilunar to the
cuneiform, their direction being transverse, and as their fibres are partly united, they may be considered as a continuous band
connecting these bones.

The dorsal ligaments are also two, disposed similarly and connecting the same bones on their posterior surfaces.  The pisi
form bone stands out of the range, and rests on the palmar surface of the cuneiform, with which it is articulated by an irregular
fibrous capsule and a synovial membrane.

The carpal bones of the second range are also connected by similar means. Three dorsal and palmar ligamenis pass
trausversely from one bone to the other. There are, however, but two inlerosscous fibro-cartilages, placed one at each side
of the os magnum, conneeting it with the trapezoid externally, and the unciform internally. Such are the means of connexion
peculiar to each row.

The ligaments which connect the upper to the lower row of bones are placed at their palmar, dorsal, and lateral aspects.

The lateral ligaments are placed one at the radial, the other at the ulnar border of the carpus; the former connects the
gcaphoid bone with the trapezium, the latter the cuneiform with the unciform.

The palmar or anterior ligament consists of short fibres, which pass obliquely from the bones of the first to those of the
second range. The posterior is similar in structure and arrangement.

Synovial membrane—It may be observed, that the first range of carpal bones forms a coneavity ; the second, particularly
the os magnum and unciform, a convexity, which is received within it: by these means a ball-and-socket joint is formed, which
iz complated by a synovial membrane reflected over the articular surfiaces of the different osseons picces which compose it.  The
membrane, moreover, sends two processes between the three bones of the first row, and three between those of the seeond, s0 az
to facilitate their respective motions.

Carpo-metacarpal articulations—The last four metacarpal bones (plate XXIL figs. 1, 2, 3) are connected with those of the
carpus by means of two sets of fibrous bands, situated, one on the palmar, the other on the dorsal surface, the latter being better
marked. All but the fifth metacarpal bone receive two bands. Thus, to the second, or that of the fore-finger, a thin fasciculus
of fibres passes from the trapezinm, another from the trapezoid bone; the third receives one from the latter, and also from the os
magnum ; the fourth from the os magnum and also from the unciform; but the fifth is connected to the latter only. On the
palmar surface a similar mode of connexion exists, but the fibres are not so well defined.

The carpal extremities of the last four metacarpal bones are bound together by three transverse fibrous bands on the palmar,
and the same on the dorsal surface, passing from one to the other; they are slight, and often ill-defined.

The digital extremities of these metacarpal bones are connected at their palmar aspect by a flat band passing across them,
and elosely connected with the head of each ; this is called the fransverse ligament.

The metacarpal bone of the thumb is articulated on quite a different principle from the others; for, as it admits of all the
motions except rotation, it is connected to the trapezium by a capsular lignment, which passes from the rough border bounding
its articular sarface to the trapezium: these parts are lined by a synovial membrane.

vArticulation af the Phalonges with the Metacarpal bones.—The rounded head of each of the last four metacarpal bones
being received into the slight concavity situated in the extremity of the first phalanx, is maintained in situ by two lateral
ligaments, an anterior ligament, and a synovial membrane. (Plate XXII1.)

The fateral ligamends consist of dense fasciculi of fibres, attached by one extremity to the sides of the metacarpal bones, by
the other to the contiguous extremity of the phalanges, the direction of the fibres being forwards and downwards. The anferior
ligaments oceupy the intervals between these on the palmar aspect of the joints; they are thin and membranous. The synovial
membrane invests the surfaces of the heads of the bones, and is reflected on the ligaments which eonnect them.

The phalanges are articulated with one another, on the same prineiple as that which obtains in the articulation between their
bases and the metacarpal bones ; it is therefore unnecessary to repeat what has been just stated on that subject.

There are some other fibrous and ligamentous structures which deserve to be noticed in this place, but not as being connected
immediately with the joints; they are rather accessories to the tendons of the muscles. Thus, along the margins of the phalanges,
on their palmar aspeet, are attached the vaginal lgzaments, which form sheaths for the flexor tendons, and bind them securely
in their situation; these are thick and firm along the body of the phalanges, but over the flexures of the joinis they are thin, so
as not to impede their movements; their inner surface is lined by a fine membrane resembling the synovial class, which is reflected
over the tendons, giving to each a smooth and shining appearance.

The posterior annular ligament of the wrist is continuous with the fascia of the fore-arm, of which it may be considered
a part. It extends from the extremity of the radius, at its outer border, to the inner border of the ulna and the pisiform bone, and
serves to bind down the extensor tendons.

The anterior annular ligament is a dense fasciculus of fibres, extended across the earpus from the pisifortn and unciform
hones to the trapezium and scaphoides, so as to form a canal which transmits the flexor tendons, retains them in their situation,
and modifies their direction and power of action on the hand.

Doxes.—I11
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JArtieulations of the Pelvis—The os sacrum, considered as the common point of support of the vertebral column above, the
05 coceygis below, and ossa innominata on each side, is connected with each of these in the following manner:—

Sacro-vertebral articulation. (Plate XXV, figs. 1, 2, 4)—The base of the sacrum is articulated with the last lumbar
vertebra by means similar to those which connect the different pairs of vertebra throughout the eolumn; 1, by an inter-vertebral
substance placed between their oval surfaces; 2, by the continuation of the anterior and posterior common ligaments; 3, a liga-
mentum subflavum connecting the arches of the last vericbra with the posterior border of the sacral canal; 4, an inter-spinous
ligament; 5, two synovial membranes between the articulating processes; and lastly, a sacro-vertebral ligament. All these,
except the last, being similar to the conneeting media throughout the column, require no farther deseription in this place.

The Sacro-vertebral ligament extends obliquely from the transverse proeess of the last lumbar vertebra downwards to the
depressed lateral surface at the base of the sacrum; its form is triangular, as its fibres diverge and expand towards the sacro
iliac symphysis.

The flio-lumbar Hgament is extended horizontally between the summit of the transverse process of the last lambar vertebra
and the posterior extremity of the erista of the ilinm, where its fibres expand somewhat, so as to give it a triangular form. This
is the only bond of union between the true vertebrae and the os iliom.

The Sacro-cocciygean articulation (plate XXV. figs. 1, 2) is effected by, 1, an anferior ligament, consisting of irregular
fibres, placed in front of these bones, subjacent to the rectum; 2, by a posterior ligament more strongly marked, composed of
fibres which descend upon the bones of the coceyx, from the margin of the inferior orifice of the sacral canal, which it serves to
close in and complete ; 3, by a thin fibro-cartilage interposed between the contignous extremities of the sacrum and coceyx with
a synovial membrane which continues in the female to an advanced period of life.

The several pieces of the coceyx are conneeted one to the other by a continuation of the anterior and posterior ligaments
which unite the sacrum and coceyx, and by very thin interposed fibro-cartilages. In the adult male the union between the sacrum
and coceyx, and that between the pieces of the latter, are usually ossific; but in the female this change most commonly does not
oeenr till a very advanced period of life, and the mobility increases during pregnancy.

The Sacro-iliae articulation, (plate XXV. figs. 1, 2,) often named the sacro-iliac symphysis, or synchondrosis, is formed
between the rough lateral surfaces of the sacrum and ilium closely applied to one another, and connected by an irregular lamella
of a cartilaginous structure.  In addition to these means of union, the pelvic bones are connected by the following ligaments :—

The posterior Suero-sciaiic ligament, (plate XXV. figs. 1—4; ligam. sacro-ischiadicum majus, Weit., Scemm.,) elongated,
broad, and triangular, is placed at the inferior and posterior part of the pelvis, whose lower aperture it assists materially in closing.
Its base or broader part is attached to the postero-inferior spine of the ilium and to the side of the sacrum and coceyx ; whilst its
other extremity is fixed along the inner margin of the tuber ischii, where it expands somewhat, and sends upwards and forwards
along the margin of the ramus of that bone a faleiform process, which presents one surface looking towards the perinzal space,
and the other resting on the internal obturator muscle and pudic artery. The posterior surface of this ligament gives origin to
part of the gluteus maximus; the anterior is covered partly by the small sacro-sciatic lignment.

The anterior or small Sacro-scialic ligament (plate XXV, figs. 1—4; lig. sacro-ischiadicum minus, internum, Weil.,
Scemm.) is attached by its base to the side of the sacrum and coceyx, where its fibres are blended with those of the great liga-
ment, and by its apex to the spinous process of the ischium; its form is triangular, the direction of its fibres forwards and out-
wards. The spinous process of the ischium, its tuberosity, and these two ligaments, bound an oval interval, through which pass
the obturator internus muscle, and the internal pudic vessels and nerve; but above the border of the anterior ligament is a large
oval opening, (bounded before and above by the margin of the ilium and ischium, and behind by the great ligament,) which trans-
mits the pyramidalis muscle, the great sciatie nerve, the gluteal and ischiadie vessels and nerves,

The posterior Sacro-iliae ligaments (plate XXV. fig. 2) consist of three or four sets of short irregular fibres, extended
between the posterior rough poriion of the surface on the side of the sacrum and the corresponding part of the ilium. Some of
the fibres pass horizontally between the bones, others obliquely : of the latter, one band, extending downwards from the posterior
superior spine of the ilium to the tubercles on the third or fourth piece of the sacrum, is deseribed separately, under the name of
(from its direction) the ebligue, or (from being situated superficially to the others) the posterior sacro-iliac ligament. They are
all placed deeply in the groove formed by the ilium and sacrum, and covered by the origin of the lumbar muscles. The anferior
sacro-iliac ligament consists of some thin irregular fibres, placed at the anterior aspect of the sacro-iliac symphysis, and attached
to the pelvic surfaces of the sacrum and ilinm.

The Pubic articulation (symphysis pubis) (plate XXV, figs. 1, 4, 5, 6) is formed by the conjunction of the ossa pubis in the
median line anteriorly. This is effected by an elongated piece of fibro-cartilage, interposed between their surfaces, and connected
to each. It consists of concentric lamells, is thicker anteriorly than posteriorly, and frequently projects beyond the level of the
bones in the latter direction. A provision is made in this part for a slight degree of movement, which, however, is more per-
ceptible in the female than in the male. Each pubic bone, properly speaking, has its own plate of fibro-cartilage. These plates
are connected by fibres passing transversely from one to the other at the fore part as well as at the upper and lower border; bt
at the middle and back part they are smooth, and often lined by a slight synovial membrane. The union between the bones is
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strengthened, 1st, by an anferior pubic ligament, which consists of irregular fibres, passing obliquely across from one bone to
the other, and decussating on the anterior surface of the fibro-cartilage ; the fibres are intermixed with these of the aponeuroses
of the external oblique muscles of the abdomen; 2dly, the sub-pubic lirament, (ligamentum triangulare, arcuatum,) thick and
trinngular, which is placed benegath the symphysis, its sides being attached to the rami of the pubis, its base free and slightly con-
cave, directed downwards and backwards to the perinmal space ; 3dly, by some indistinct fibres which are situated on the pos-
terior surface of the articulation, and others placed on its upper border: these may be named from their pesition.

The Obturator ligament (plate XXV. figs. 1, 4, 5; membrana obturans foraminis thyreidis, Seemm.) is properly a fibrous
membrane, inserted into the border of the obturator foramen, which it closes in its entire extent, except at the upper and outer part
of its circumference, where a small oval aperture is left for the exit of the obturator vessels. The obturator muscles are attached
to its surfaces.

The Hip-joint.—This is a true ball-and-socket joint, in which the globular head of the femur is received into the acetabulum
or cotyloid cavity. The articulating surfaces are covered by cartilage in the greater part of their extent. It is deficient, how-
ever, at the bottom of the cavity, and also a little beneath the central point of the head of the femur; the latter marking the in-
sertion of the round ligament, the former a shallow fossa for the lodgment of the structure which has been called the synovial
gland. The connecting means in this articulation are three ligaments, (plate XXV. figs. 1, 3, 7, 8,) viz. a capsular, cotyloid, and
inter-artienlar ligament, together with a synovial membrane.

The Capsular ligament, dense and firm in its texture, represents a fibrous tube, whose direction is downwards and out-
wards; being attached by one extremity round the margin of the cotyloid cavity, by the other to the neck of the femur. Its
superior circumference, in the greater part of its extent, is attached to the bone, within two or three lines of the cotyloid ligament ;
but opposite the notch, where the margin of the cavity is deficient, it is attached to the transverse ligament. Tts inferior circum-
ference is inserted in front into the oblique line leading from one trochanter to the other; but superiorly and behind, its fibres are
implanted into the neck of the bone, within a quarter of an inch of the trochanteric fossa, and about the same distance from the
posterior inter-trochanteric line. The ligament is most dense and firm towards the superior and anterior part of the artieulation ;
inferiorly, its fibres are comparatively thin. A firm fasciculus of fibres extends obliquely downwards in front of the joint, inti-
mately connected with the capsule, being calenlated to strengthen it, hence it is called its “accessory™ ligament ; but as one ex-
tremity of it is attached to the anterior inferior spinous process of the ilinm, and the other to the anterior trochanteric line, it
may be called the ifio-fernoral ligament.

The Cofyloid liganent is a fibro-cartilaginons ring, placed round the cavity, and serving the purpose of increasing its depth,
and completing its border, where it is deficient. The broader part or base of this structure is attached to the bone, its thin edge

is free, and both its surfaces are covered by the synovial membrane, the external being in contact with the capsular ligament, the
internal with the head of the femur. Iis fibres are not continued all round; they rather pass obliguely from without inwards,
over the margin of the cavity, one extremity being attached to the outer, the other to its inner surface. At the cotyloid notch
these fibres are continued from side to side, crossing one another, so as to render the circumference complete. Some additional fibres
are superadded in this part; from which circnmstance, as well as its being stretched across from one margin of the notch to the
other, it is usnally named the fransverse ligament. Subjacent to the transverse portion an interval is left for the admission of the
articular vessels,

The énfer-articular Hgament is not unfrequently called the “round™ ligament, (ligamentum teres capitis femoris, Weit.,
Semm.) It is a thick dense fasciculus of fibres, implanted by one extremity, which is round, into the fossa in the head of the
fernur; by the other, where it is broad, flat, and bifid, into the margins of the cotyloid notch, where its fibres become blended
with those of the transverse ligament.

The synovial membrane lines the contiguous surfaces of all the parts which enter into the composition of the articulation,
giving them a smooth and shining appearance. From the margin of the articular surface of the femur, it may be traced along
the neck of that bone as far as the insertion of the capsular ligament, the inner surface of which it lines as far as its superior
attachment. There it turns inwards over the cotyloid lizament, and dips into the cavity, lining its entire extent, and finally
guided asit were by the inter-articular ligament, (which it invests by a funnel-shaped process,) it reaches the head of the femur,
and invests it as far as the border of its cartilage, whence we proceeded in tracing its reflections.

The Knee-joint.—This is a ginglymus, or hinge-joint, formed by the condyles of the femur above, the head of the tibia below,
and the patella in front, the contiguous surfaces of each being tipped with cartilage, and invested by a common synovial membrane,
The following ligaments (plate XX VIL) enter into the composition of the articalation: the ligamentum patelle, the external and in-
ternal lateral, a posterior, a transverse, and two crucial ligaments ; besides these, may be enumerated two semilunar fibro-cartilages,
and some folds of the synovial membrane, which have received names, viz., the ligamenta alaria and muecosum; but the term
ligament cannot with propriety be applied to any other than fibrous structures which eonneet parts together.

The ligamentum Pealelle is a flat strong band of tendinous fibres, which conneets the patella with the anterior tuberosity of
the tibia. Its superior extremity is attached to the apex of the patella, and to a depression on its posterior surface ; its superficial
filres pass upwards on the anterior aspect of the bone, and become continuous with those of the tendon of the rectus femoris; the
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inferior extremity is a litle expanded ; towards the middle its borders are slightly tucked in. The anterior surface of this liga-
ment is subeutaneous in its whole extent; the posterior rests on the synovial membrane of the knee-joint, from which it is sepa-
rated by some adipose substance, as it is inferiorly from the head of the tibia by a synovial bursa.

The internal lateral ligament, broad and flat, connects the tuberosity of the internal condyle of the femur with the inner
surface of the head of the tibia. It becomes broad inferiorly, where it is covered by the tendons of the sartorius, gracilis, and
semi-tendinosus muscles; internally it rests on the synovial membrane, and is attached to the internal semilunar cartilage.

The external lateral ligamend is a rounded cord-like fasciculus of fibres, which passes from the tuberosity of the external
condyle of the femur, to the head of the fibula; its direction is almost vertical ; it is placed nearer the posterior than the anterior
surface of the joint; ils internal surface corresponds with the synovial membrane and the external articular arteries, the external
being covered by the tendon of the biceps flexor cruris, and the expanded fascia of the extensor muscles.  Posterior to this, but
parallel with it, another ligament is placed, connecting the same points of the femur and fibula; it is called the short exlernal
fateral ligament.

The posterior ligement, (ligamentum postienm Winslowi,) broad and expanded, is a flat plane of fibres, stretched obliquely
behind the articulation, from the internal tuberosity of the tibia to the external condyle of the femur, The direetion of the greater
part of its fibres is from below upwards and outwards, running diagonally across the joint, being evidently continuous with the
tendon of the semi-membranosus muscle, of which they may be regarded as a prolongation. This ligament, however, cannot be
considered as formed solely by a reflection of the tendon of the semi-membranosus, or merely as the third insertion of that muscle;
for several transverse and perpendicular fibres are observed in it, distinet from those of the reflected tendon. Some apertures may
be observed between its fibres, which transmit the posterior articular vessels.

The erucial or obligue ligaments (ligamenta cruciata) are placed at the posterior part of the joint, external to the synovial
membrane, but partially invested by it.  As the name imports, their direetion is oblique, so that they cross or decussate somewhat
like the lines of the letter X ; the posterior one, however, approaches more nearly a perpendicular direction : of these one is ante-
rior, the other posterior. The anterior ligament is fixed by its lower extremity to a pit, situated before the spine of the tibia,
where it is connected with the anterior eornu of the internal semilunar eartilage ; its upper extremity is inserted into the inner side
of the external condyle of the femur; hence its direction is upwards, backwards, and outwards. The posterior ligament is
attached inferiorly to the pit behind the spine of the tibia, (where it is intimately connected with the posterior cornu of the external
semilunar eartilage,) and superiorly, to the side of the inner condyle; its fibres being directed upwards and a little forwards. Iis
interior surface is in contact with the last-mentioned ligament, and the posterior with the ligamentum. posticum. Both are thus
implanted into the fossa between the condyles.

The semilunar cartilages are two crescent-shaped lamelle of the fibro-cartilage, placed on the articulating surfaces of the
- head of the tibia, interposed between them and the condyles of the femur. The outer border of each is thick and convex, the
inner thin and concave, leaving the central part of the superior surface of the tibia uncovered.

The internal semilunar cartilage, elongated from before backwards, is nearly of a semicircular form ; its anterior cornu is
connected with the anterior erueial ligament, and is inserted into the pit before the spine of the tibia; the posterior is attached
hehind the spine, and is in relation with the posterior crueial ligament ; its thick border is connected with the internal lateral liga-
ment, the thin one is free and unattached.

The exlernal semilunar cardilage forms nearly a complete circle ; its two cornua, fixed one before, the other behind the
spine of the tibia, are so close at their insertion, that they may be said to be interposed between the insertions of the internal semi-
lunar cartilage. Its external border is connected behind with the tendon of the poplitens muscle, and in the middle with the
external lateral lignment. Towards the front of the joint the convex borders of the inter-articular cartilages are connected by a
slight transverse band, (fransverse ligament.) The superior surface of the fibro-cartilages is concave, and in apposition with the
eondyles of the femur; the inferior plane rests on the head of the tibia ; both surfaces are invested in nearly their entire extent by
the synovial membrane.

The synovial membrane, like all similar structures, forms a shut sac, whose surface is continuous throughout its entire extent,
and as it lines the contiguous surfaces of all the parts entering into the composition of the knee-joint, it must necessarily present
rather a complex arrangement. This complexity is increased by the existence of a small funnel-shaped fold, (improperly named
figamentum mucosum,) which is stretched across the joint from the lower border of the patella to the margin of the fossa, between
the condyles of the femur. In order to exhibit the arrangement of the membrane, the joint should be laid open by a vertical inci-
=ion earried along the inner margin of the patella and its ligament, leaving the ligamentum mucosum untouched. A lateral view
of the joint being thus obtained, all the parts remaining in their natural position, it will be observed that the synovial sac is inter-
sected and in a manner divided into two parts by a transverse funnel-shaped process, (ligamentum mucosum ;) the superior one
clongated and pyramidal, projects by its summit more than an inch above the patella, its base corresponding with the breadih of
the process just named. The inferior division of the membrane is quadrilateral, one side being made up of the lower border of
the same process, and the smooth surface of the femur with which it is continuous ; another by the articulating surface of the tibia;

™
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posteriorly it corresponds with the posterior crucial ligament, and anteriorly with the part of the membrane reflected on the
ligamentum patells,

If we eommence at the superior horder of the patella to trace the reflections of the membrane, we find that it descends, lining
its articulating surface; below its inferior border it corresponds with the ligamentum patella, from which it is separated by a con-
siderable quantity of adipose matter; on reaching the margin of the tibia, it is reflected over its articulating surfaces, and also on
both aspects of the semilunar cartilages, giving them a smooth investment; round the crucial ligaments also it forms partial
investments, enclosing them as far as their attachments to the femur. The membrane will thus be found to be guided to the
articulating surface of that bone at several points, viz, by the two erucial ligaments, by the funnel-shaped process, and by the
external margin of the semilunar cartilages; from these points it expands over the condyles, and afier ascending for some way in
front of the femur, (forming a cul-de-sac between it and the tendon of the extensor muscles,) it passes downwards to the margin
of the patella, from which we proceeded to trace its reflections. At the sides of the patella the membrane forms two slight folds
which are named “ afur™ ligaments, (ligamenta alaria.)

In the enumeration of the ligaments of the knec-joint, no mention has been here made of a fibrous capsule, as an invest-
ment distinet from the other fibrous structures of the joint. It is not usually described in anatomical demonstrations, and no
notice of it ocenrs in the works of Meckel, Portal, Cloquet, or B. Cooper. A capsular ligament is, however, attributed to this
articalation by Semmering, Weitbrecht, and Fyfe. The capsular ligament or membrane (membrana capsularis articuli genu)
is said to arise in front from the whole cireumference of the articulating extremity of the femur, at some distance from its cartila-
ginons coating, and behind from the border of the inter-condyloid fossa, from which it deseends, to be inserted inte the rough
border which surrounds the head of the tibia. The membrane is also inserted into the margins of the patella and its superior
and inferior ligamentous connexions, so that this bone forms part of the capsule of the joint. It is very thin, but is strengthened
by the fascia of the limb, and the surrounding aponeuratic struclures.”

These are pretty nearly the words employed by Fyfe; the last clause approaches somewhat to a correct expression of the
fact. The fascia lata is prolonged from the lower part of the thigh to the head of the tibia, and extends backwards upon the
condyles, and forwards to the margins of the patella and its ligament ; thus forming an exterior invesiment for the joint and its
srnnvinl membrane.  ‘The ligamentum posticum supplies its place at the back of the articulation.

Peroneo-tibial articulation.—The superior and inferior extremities of the tibia and fibula are connected by ligaments and

winl membranes, (plates XXV XXVIL,) and the shafis of these bones are moreover maintained in relation by an interos-
seous ligament.

The contiguous extremities of the bones present superiorly two flat oval surfaces covered with cartilage, which are closely
applied to one another, and retained in sitw, 1, by an anferior Hgament, which is a broad flat band of fibres, passing obliquely
npwards and inwards, from the head of the fibula to the internal tuberosity of the tibia; it is covered and strengthened by the
tendon of the biceps flexor euris; 2, by a posferior ligament, similarly disposed behind the artienlation, but stronger and thicker
3, by a synovial membrane, which lines the articulating surfaces of the bones and ligaments.

The inferasseows lHgament, (plate XX VL. fig. 6,) which connects the bodies of the tibin and fibula, flat and membranous, ia
composed of a series of parallel fibres, extending obliquely between the external ridge of the tibia, and the ridge on the adjacent
surface of the fibula. Most of the fibres run outwards and downwards, others cross them, and the membrane they eompose is
broader above than below, and presents in the former situation an elongated opening for the transmission of the anterior tibial
vessels, and inferiorly a smaller aperture for the passage of the anterior branch of the fibular artery.

The inferior extremities of the tibia and fibula present two articulating surfaces, of which that of the former is concave, and
receives the latter, which is convex, both being for a little way covered with cartilage ; these are connected by four ligaments and
a syngvial membrane.

1. The anierior ligament (tibio-fibular) is a flat band of fibres, extended obliquely between the heads of the bones, the
direction of its fibres being downwards from the tibia to the fibula.

2. The posterior ligament, somewhat triangular, is similarly disposed behind the articulation ; its external surface is covered
by the peronei museles.

3. The fransverse Hgament, longer but narrower than the former, with which its fibres are closely connected, extends from
the head of the fibula to that of the tibia; it forms the posterior boundary of the ankle-joint.

4. The énferior interosscous ligament consists of some short dense fibres, which connect the heads of the bones, as the
great interosseous ligament does their bodies; it cannot be seen until the anterior and posterior lignments are removed, and the
bones in some degree separated. .

The Ankie-joint.—This articulation (plate XXIX. fies. 9—13) consisis of the inferior extremities of the tibia and fibula,
united so as to form an arch, into which the superior eonvex surface of the astragalus is received. Their contiguous surfaces are
covered with eartilage, lined by a synovial membrane, and retained in contact by the following ligaments.  The internal lateral
figument (ligamentum deltoides) is a broad flat fasciculus of fibres, one extremity of which is attached to the inferior border of
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the internal malleolus, the other to the inner side of the astragalus and os caleis. It is broader below than above; its cutancous
surface is covered by the tendon of the tibialis posticus muscle; the articular one is lined by the synovial membrane,

The external lateral ligament consists of three distinet fasciculi of fibres, separated by intervals and disposed in different
directions. 1. The central one (ligomentum fibulz medium) descends perpendieularly from the extremity of the fibula, and is
inserted into the middle of the external sarface of the os ealeis, 2. The anterior fasciculus (Hgamentum fibule onterius) passes
obliguely forwards from the inferior extremity of the fibula, to the anterior border of the articular surface of the astragalus; it is
the shortest of the three. 3. The posterior, (ligamenfum fibule posterius,) the strongest of the three ligaments, passes obliquely
backwards from the extremity of the fibula, towards the posterior surface of the astragalus, where it is inserted into the border
of the groove for the tendon of the flexor longus pollicis.

At the anterior aspect of the joint is a broad thin membraneous band, composed of irregular fibres, extended obliquely from
the border of the articulating surface of the tibia to the margin of the pulley-like surface of the astragalus. This is usually
called the Tibio-tarsal ligament ; it is covered by the tendons of the extensor muscies.

The synevial membrane, after having invested the articulating surfuce of the astragalus, is reflected upwards at each side
upon the lateral ligaments, and at the anterior and posterior part of the joint, upon the corresponding fibrous structures, so as lo
reach the articulating surfaces of the tibia and fibula by several points at once. These it lines in their entire extent, and also
sends upwards between the bones a process which reaches as far as the inferior interosseous ligament 3 so that the inferior articn-
lation between these bones may be said to form part of the ankle-joint, as both are lined by the same synovial membrane.

JArticulations af the Fool.—The foot is constructed on the principle of an arch, being concave inferiorly, where 1t rests on
the ground, and convex superiorly, where it receives the weight of the body, transmitted to it by the bones of the leg. The
posterior extremity, or heel, is narrow, thick, and rounded; the anterior, flat, thin, and expanded, being composed of the digital
phalanges. The internal border, longer than the external, thick, and nearly straight, is composed of the inner border of the cal-
caneum, the scaphoid, first euneiform, and first metatarsal and digital bones of the great toe: the external, shorter and thinner,
consists of the calcaneum, the cuboid, the fifth metatarsal, and corresponding digital bones.

The foot being divided into the tarsus, metatarsus, and phalanges, its different parts are respectively bound together by
ligaments, and all are united so as to form a whole.

The seven bones of which the tarsus consists may be divided into two sets, the os calcis and astragalus forming the first, the
scaphoid, euboid, and three cuneiform bones, the second.

Articulation of the Astragalus with the Caleanenm.—The astragalus is connected to the caleaneum by three ligaments,
(plate XXIX. fig. 13, plate XXX.,) the chief of which is situated between the bones, and unites them somewhat after the manner
that bivalve shells are connected by their muscle. This is termed the inferosseous ligament ; its breadth from side to side is
more than an inch ; the fibres of which it is composed pass perpendicularly between the bones, one extremity being fixed to the
groove between the articulating surfaces of the calcaneum, the other 1o a corresponding depression in the astragalus. The pos-
terior ligament connects the posterior border of the astragalus with the upper surface of the calcaneum; its fibres are oblique,
its length and breadth not more than three or four lines. The external ligament is u slight fasciculus which descends perpen-
dicularly from the under surface of the astragalus to the external side of the ealcanenm; its direction is parallel with the external
lateral ligament of the ankle-joint. It may be farther observed, that as the astragalus is wedged in between the malleoli, and as
the lateral ligaments pass downwards from these to the os calcis, they must contribute somewhat to retain the astragalus in its
proper position with regard to the latter bone.

drticulation af the Caleaneum with the Scaphoid bone—This is effected by means of two ligaments, (plate XXX. ,) their
surfaces not being in contact. Of these ligaments, the inferior or plantar one, (ligamentum ealeaneo-scaphotdenm inferius,
Meckel,) much the largest, passes forwards and inwards from the extremity of the calcaneum to the inferior surface of the scaphoid
bone ; its fibres are flat and horizontal, and in contact inferiorly with the tendon of the tibialis posticus muscle ; superiorly they
form part of the fossa which receives the head of the astragalus. The external or dorsal ligament (lig. ealeaneo-scaphoideum
externum) forms the external boundary of the cavity just mentioned; its fibres, very short, are directed from behind forwards
between the contiguous extremities of the bones.

Articulation of the Astragalus with the Scaphoid bone.—The astragalus forms with the seaphoid bone a ball-and-socket
j,;]i]_-“_r {Plnm xx:{] The anterior nrl:iculating surface of the ca'lca.neum, and the inferior mlcallcn-scaphgid Iigam:, also may
be =aid to enter into this articulation, as all the parts here mentioned are lined by a common synovial membrane. On the dorsum
of the foot the astragalus is retained in its situation by the ligamentum astragalo-scaphoidewm, a broad band of fibres extending
obliquely forwards from the anterior extremity of the astragalus to the superior surface of the seaphoid bone. It is covered by
the extensor tendons. The necessity for an inferior ligament between these bones is removed by the existence of the calcaneo-
scaphoid ligament. The synoviel membrane lines the concave surface of the scaphoid bone, the tﬁltanm-acaphﬂid ligament, and
the elongated articulating surface of the calcancam; from these it is reflected to the under surface of the astragalus and its
mphuid ligament, and so to the bone of that name from which we began to trace it

vrticulation of the Caleancum with the Cuboid bone—The connexion between these bones is maintained by three liga-
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ments (plate XXX.) and a synovial membrane. The superior calcanco-cuboid ligament is a broad flat band of fibres, which
conneets the anterior and superior surface of the calcaneum with the adjacent part of the euboid bone. The inferior ligament
consists of two distinet fasciculi of fibres, differing in form and attachments, of which one is superficial, the other deep-seated.
The superficial one, called the long plantar ligament, (ligamentum longum plante,) is the longest of the tarsal ligaments. Tis
fibres, attached posteriorly to the inferior surface of the calcaneum, pass horizontally forwards, and become intimately connected
with the rough tuberosity on the under surface of the cuboid bone; the greater number of them are continued forwards, and
terminate at the base of the third and fourth metatarsal bones. The deep-seated caleaneo cuboid ligament lies close to the bones,
being separated from the former by some cellular tissue; its breadth is considerable; its length scarcely an inch, one extremity
heing attached to the calcaneum before the long ligament, the other (somewhat expanded) to the under surface of the cuboid
bone. A synovial membrane lines the eontignons surfaces of the two bones, and is necessarily reflected upon the articular aspeets
of the superior calcaneo-cuboid ligament and the deep-seated ligament just noticed.

Articulations between the second set or range of Tarsal bones.—The second range of the tarsal bones, viz. the seaphoid,
cuboid, and three cuneiform, are connected together in the following manner, so as to form separate articulations between each
pair of them.  (Plate XXX.)

1. The scaphoid and cuboid bones, when in contact, which is not always the case, present two small articulating surfaces, at
their edges covered with cartilage, and lined by a synovial membrane. They are connected by a dorsal ligament, composed of
short thin fibres, extended obliquely between the two bones; and a plentaer, situated in the sole of the foot, and composed of
transverse fibres.

2. The cuboid and the external cunciform bones are connected by a dorsal ligament, which is a thin fasciculus of fibres
extended between them, and a plantar ligament, whose fibres are transverse,

3. The scaphoid and the cuneiform hones are held together by dorsal and plantar ligaments, It will be recollected that the
scaphoid bone articulates with the three cuneiform by the smooth faces on its anterior surface. The dorsel ligaments, three in
number, pass from the superior surface of the scaphoid to the first, second, and third cuneiform bones, into which they are
inserted. The plantar ligamenis are similarly disposed on the under surface of the bones, but not so strongly marked.

4. The three cuneiform bones are connected by two dorsal and two plantar ligaments extended transversely from side to
side; the internal one is broader and stronger than the other. The contiguous flat surfaces of the bones are lined by synovial
membranes.

Artieulation of the Tarsus and Metatarsus.—The four anterior bones of the tarsus, viz. the three cuneiform and the euboid,
articulate with the metatarsus. (Plate XXX.) The first and third euneiform bones project beyond the others; so that the anterior
extremity of the tarsus is very irregnlar. The first metatarsal bone articulates with the internal cuneiform ; the second is wedged
in between the first and third coneiform ; the third metatarsal bone articulates with the extremity of the corresponding euneiform,
and the two last with the euboid bone. The articular surfaces of the bones are lined by synovial membranes, and they are held
in contact by dorsel and planfer ligaments. These are flat, thin bands of parallel fibres, which pass from behind forwards,
connecting the contiguons extremities of the bones just mentioned. Thus the first metatarsal bone receives a broad thin band
from the corresponding cuneiform bone; the second receives three, which converge to its upper surface, one passing from each
cuneiform bone ; the third has one from the third bone of that name; and, finally, the two last are bound by a broad fasciculus
to the cuboid bone. The plantar set is similarly disposed ; the first and second are more strongly marked than the corresponding
ligaments on the dorsal surface.

Articulations af the Mefatarsal bones with one another.—The five elongated bones which form the metatarsal are con-
nected by ligaments, (plate XXX.,) so as to form an integrant part of the foot. At their posterior or tarsal extremity, two sets of
ligaments are situated, one on the dorsal, the other on the plantar surface. These consist of three short thin bands of fibres,
which pass transversely across the contignons extremities of the four last metatarsal bones; the plantar set is similarly disposed ;
but no such connexion exists between the first and second bones. At the anterior or digital extremity the five bones are connected
by a fransverse lignment, which is a flat thin band of fibres passing across from the extremity of one bone to the other; it is
situated on the plantar surface of the metatarsus.

Articulations of the Metatarsal bones with the Digital phalanges—The anterior extremities of the metatarsal bones are
connected (plate XXX.) with those of the phalanges by two lateral ligaments, an inferior ligament, and a synovial membrane,
similar in every respect to those of the hand,

The articulations of the phalanges with one another are also constructed on the same principle as those of the superior
extremity. In each, the bones are held in contact by two lateral ligaments, and an anterior ligament which is thin and mem-

branous; the surfaces being lined by a synovial membrane.
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radic-carpal, page 80. (Pls. XXI. XXIL)
radic-ulnar, page 79. (Pl XXI. XXIL)
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round, or oblique, page 80. (Pl XXL)
sacro-coccygean, page B2. (Pl XXV.)
gacro-iling, page 82, (PL XXV.)
sacro-ischiadicum, see sacTo-sciatic.
sacro-vertebral, page 82, (Pl XXV.)
sacro-seiatic anterior, page 62, (Pl XXV.)
posterior, page B2, (PL XXV.)
scapulo-clavicular ligaments, page 78. (PL XVL.)
shoulder-joint, of the, page 78. (PL XVL)
stellate, page 77. (PL. VIL)
sterno-clavicalar, pags 77. (FL XVL)
stylo-maxillary, page 77. (FL VIIL)
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metatarsus, page 87, (Pl XXX.)
seapula, ser corcoid ligament.
semilunar cartilages, page 84.
iransversum internum costarum, page 77.
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trapezoid, page 78. (Pl XVL)
triangulare, page 83. (PL. XXV.)
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wrist, of the, page 80. (Pls. XXI. XXIL.)
Linea aspera, page 65.

Maguam, o, puge 59. (PL XX.)
Malar bones, page 31,  (Pls. IX. XII.)
Man, his adaptation to the erect posture, page 43.
Mastoid process, page 23,
Maxillary sinus, see Antrum of Highmore.
Meatus auditorins, page 23,
Membrana interossea, peroneo-tibial, page 85. (Pl XXVL)
radig-ulnar, page 79.
sacciformis, page B0.
obturans foraminis thyreaidis, page 83.
Matacarpus, page 58, (Pl XX.)
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Nasal bones, page 31.  (Pls. IX. XIL)
MNasal fossm, page 41.  (PL IX.)
Navicular bone, page 68.  {Ple. XXVIIL XXIX.)

Obturator foramen, page 64,
Oceipital bone, page 15. (Pls. IX. X.)
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Olecranon, page 58.

Orbits, page 41, (Pl IX.)

Oz caleis, page 63,  (Pls. XXVIIL XXIX.)
Os hyoides, page 35. (Pl XIIL)

05 plannm, page 28,
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Ossgous sysTEM, page 3,
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Patella, page 66. (Pl XXIV.)
Pelvis, page 60, (Pl XV.)
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Punctum cssificationis, page 8.
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Sacrum, page 61. (Pls. IV, VL XIV. XV.)
Seaphoid bone, hand, page 58. (PL XX.)
Seapheid bone, foot, page 68.  (Pla. XXVIHL. XXIX.)
Scapula, page 54. (Pls. XV XVIL)
Schindylesis, page 70
Semilunar bone, page 58. (PL XX.)
Sesamoid bones, page 70, (Pla. XX, XXVIIL)
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Skull, page 15. (Pls. IX. X. X1.)

conformation of. the, page 37.
Sphenoid bone, page 25.  (Pls. TX. X. XI1.)
Sphencidal sinuses, page 42. (P 1X.)
Sphencidal spongy bones, page 25,
Spheno-maxillary fossa, page 39,
Spine, page 10. (PL IV.)
Spongy bones, see Turhinate bones.
Sternom, page 49.  (PL XIV.)
Superior maxillary bone, page 23, (Pls. IX. XIIL)
Sutures, pages 35, 70. (PLIX.)
Symphysis pabis, page 82. (PL XXV.)

sacro-iliac, page 52.

Synarthrosis, page 70.
Synovial membrane, page 74.

Tarsus, page 68.
Teeth, anatomy of, page 49












THE MUSCLES

oF

P H UMA N B,

Tue muscles of the body are the agents by which its different efforts and movements are performed. In ordinary language
they are kmown by the name flesh, and as such they differ considerably in colour and eonsistence in different classes of animals.
A muscle is a compound structure made up of cellular tissue for its basis, which encloses in its areolee fibrine as the essential
constituent.  Tendinous fibres are superadded in most muscles, particularly at their extremitics, forming the means of attachment
to the periosteum and the bones.

When we look at a muscle dissected, it evidently appears made up of fibres arranged in a defined direction ; several of
these are observed to be aggregated into bundles, (faseieuli,) each of which is detached from the rest by a thin lamella of delicate
cellular tissue. Each fasciculus admits again of being separated into fibres, and these into fibrille ; and the separation may be
continued until we at length arrive at some so minoie as to be incapable of farther division ; these may be regarded, therefore,
as nltimate fibres, at least in referenee to our methods of analysis,

The muscles thus formed of bundles or groups of fibres, either singly or in various combinations, draw upon the different
parts of the skeleton to which they are attached, and put them in motion, or steady and fix them as circumstances may require,
As the skeleton, or frame-work of the body, consists of more than two hundred separale pieces, the muscles which move them
are proportionally numerous, being about two hundred and twenty pairs. The bones may be considered as so many passive
instruments, and the muscles as active agents; for they possess a peculiar property, by virtue of which their fibres contract and
shorten themselves in obedience to the will, or on the application of some stimulant. Most muscles are under the direction of
the will, which aets upon them through the brain and nerves. Others, however, as the heart, and the muscular coat of the
stomach and bowels, are withdrawn from the control of the will, though still they are influenced by and through the nervous
system. Hence it is that the former are termed volunfary, and the latter involuniary muscles, whilst those which are conneeted
with the movements of respiration deserve the name of mized muscles ; for though they are subjeet to our volition, it is only to
a limited extent, and they continue their action when the will is suspended, as in sleep.

The nomenclature of muscles is confessedly intricate and confused, owing, in a great measure, lo its being the work of
different individuals acting without concert, and adopting each a different basis for the construction of the terms employed, so
that no scientific or general principle runs through it. Thus the names of some are taken {rom the mere circumstance of their
occlrring of appearing in a certain order—first, second, third—taken from a particular point of view. The earlier anatomists
adopted this simple plan of naming the different objects, perhaps as they presented themselves in their disseclions, But these
terms were soan fonnd to be so vague and nncertain, that it became necessary to take into consideration the form of the muscles,
and to name them, as far as could be done, from their likeness to particular figures, calling one triangular, another rhomboid,
quadrilateral, or pyramidal ; and this appeared sufficient for the purpose intended, as far as it went, but comparatively few
abjects conld be brought within its limit. When anatomists began to understand the powers and uses of the different muscles,
they naturally sought to name them from a consideration of their actions, calling some flexors, others extensors,—some adductors ;
others abductors ;—and lastly, we find some muscles named from the direction of their fibres—orbieular, transverse, oblique, or

ascending ; and not a few from the points to which their ends are attached, ex. gr. sterno-mastoid, sterno-hyoid.
3
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Muscles seldom act singly,—two or more usually conspire to execute movements apparently simple. Those which act
together are called associates; and when one group habitually reverses the action of another, they are called antagonisis. Tha
muscles seen on the fore-arm, and which, by several tendons or white cords, are prolonged through the palm of the hand to the
bones of the fingers, curve or bend the joints of the latter, and are therefore named flexors; whilst those at the back part
straighten or extend them, and are called extensors. Whilst either of these motions is being executed, it might be supposed that
only one group of museles, ex. gr. the flexors, is in action, the extensors being quiescent: but this is pot exactly the case; for
when we desire to bend the fore-arm, the will directs through the nerves, towards the flexor muscles placed upon the fore-part
of the upper arm (and where they are readily felf as they come into action), a sufficient quantity of nervous influence to enable
them to move the limb from point to point, through the arch of a circle, which it describes in passing from the straight to the
bent position. Now, during the progress of this motion, the extensors also are kept in a state of tension, though in a less degree;
for they are made to give way just so many points as the action of the flexors requires, yet still to hold on so as to moderate it,
and at the same time give steadiness to the whole limb.

By referring to plates XLVIIL and XLIX., each of the long muscles will be found attached by its extremities to particular
points of the bones. The upper end is that by which they most usually hold fast while they pull on the lower; hence the
latter point is technically called the point of insertion, the former of origin. This line of action, however, is very often reversed,
For instance, in the standing posture, a continued effort is required to keep the leg erect upon the foot; and to effect this, the
muscles on the fore-part of the limb take their fixed points below, upon the back of the foot and toes, from which they draw
upon the bones of the leg, so as to hold them forward and retain them erect upon the arch of the foot.

How easy and simple a movement that appears to be by which we rise from the sitting
posture and assume the erect attitude ! and yet it is exeeuted by a series of efforts, requiring
the co-operation of a great many muscles, and this, too, after a preparatory movement not
a little complex in itself. In the first place, the foot is thrown backwards, and the body
inclined forwards, in order to bring the eentre of gravity direetly over the basis of support:
then the flexor muscles in the sole of the foot draw on the toes, and press them against the floor, so
as to fix the foot ; after which, by a simultaneous effort of several muscles, the leg is made to move
backwards, and the thigh forwards, until both become erect. During this change of position, the leg
moves through an arch of a circle, whose centre is at the ancle-joint, the bones of the leg repre-
senting its radius.  As in this case the centre is fixed, the arch described is a part of the circum-
ference of a circle. But the thigh-bone isdifferently circumstanced ; its centre is at the knee, and
necessarily changes place so as to pass from point to point through the arch & ¢, whilst its change
of position is being effected. Hence, if it is considered as a radius, it will tend to describe as
many ecircles as there are points in the arch & ¢; but it will really describe, not a part of a
cirele, but a curve, indicated by a line drawn through those points of the circumferences of the
circles here indicated, which lie along the interval between its previous position d, and its
present one e. If from d a line be drawn obliquely forwards, so as to represent the position of
the body during the preparatory movement, it will be evident that the spine also resembles a
radius attached to a moving centre at the hip-joint, and that the head, as it is ascending, will
move in a curved line, similar to that here indicated, but described in the opposite direction.

Prare L iz intended to exhibit the intimate composition of muscle, with a view t8 explain the theory of its action. Fig. 1,
2, 3, are taken from the plate which accompanies the Memoir on Muscular Action, by MM. Prevost and Dumas, (Journal de
Physiologie, tom. iii.) Fig. 4, 5, 6, and 7 are drawn from preparations in the Museum of the University. Each muscle, however
simple its action may be, is in itself a compound structure : it has arteries, which convey to it blood for its growth and nutrition,—
veins, which return the residue of the blood,—nerves, forming cords of communication with the brain, or spinal marrow,—and
absorbing vessels, which perform an important part in the different changes which the process of growth and nutrition require.
All these are held together by a delicate animal substanee, called cellular tissue, which also forms their bond of connexion with
the proper fibres of the muscle. Fig. 4 and 7 represent back and front views of the flexor musecle of the arm. The museular,
or fleshy part, forms a tapering body, from which white tendons, or cords, pass upwards over the shoulder-joint to the blade-
bone, or scapula, and downwards over the elbow, to the bone of the fore-arm: it is called biceps, from having two heads, o
extremities, at its upper end ; between these the nerve is seen branching off into filaments amongst the museular fibres. In
fig. 5 the fibres run obliquely into one side af‘a tendon, upon which they act like so many cords attached to a rope passing over
a pulley. In fig. 6 they are placed at both sides of the tendon, like the fibrille on a quill-feather. If the dark lines in the
drawings were coloured red, so as to resemble flesh, the tendons at the end being made of a pearl white, they would represent,
as nearly as may be, the muscles in their natural condition. When by an act of the will, propagated along the nerve, a muscle,—
the biceps, for instance, (fig. 4)—is put in action, its body shortens and swells, its ends are brought nearer, and the fore-arm is
drawn upwards into the bent position. This can be felt and seen whilst the effort is being made. It will very naturally be
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asked, what is the change of state which oceurs in 2 musecle whilst thus passing from repose into aetion, and what produces the
change? Many expedients have been resorted to, and many efforts have been made at different times, to determine these
points; but the best conducted and most recent researches are those of MM. Prevost and Dumas, (Journal de Physiologie, tom.
iii.}; yet even these are far from conclusive. A thin, flat muscle, (rectus abdominis,) taken from a frog, and placed under the
object-glass of a microscope, appears to consist of fibres, cylindrical in their form, and straight whilst in the quiescent state, fig, 1;
but when they are irritated, or acted on by electricity, they are thrown into waving, zig-zag lines, and necessarily shortened.
By frequently repeating this observation, it is found that the angles, or points of inflexion, always occur at those places in which
the muscular fibres are crossed by nervous filaments, (fig. 3.) Here a new question arises—what is the relation which subsisis
between the nerve and the muscle?  When a nerve is traced into a muscle, it gives off delicate branches, most of which pass
across the muscular fibres; but they soon become so small as to escape our unassisted vision, particularly in the large muscles of
the higher animals, (fig. 7.) DBut when with the aid of a microscope, as in the experiment already noticed, the muscle of one of
the lower animals—{or instance, the frog—is examined, nervous filaments will be found at first running between the muscular
fibres, and at intervals giving off filaments, which pass across them, and finally returning back in the form of loops, or joining
with a neighboring branch, (fig. 2.) Most nerves convey two endowments, the power of motion and sensation ; or rather, they
are the means of imparting to muscles, not only the impulse which determines motion, but also of carrying back from them
intimations of their condition and of their various changes of state. The former of these is effected by pervous filaments
connected with the fore-part of the spinal marrow, and the latter by those attached to the back part ; for it has been fully proved,
that the power of motion is lost when the anterior roots of the nerves, or the corresponding part of the medulla, is injured, and
that sensation is destroyed if the like happens to the posterior. The nerves then as chordse internunciee may be likened to
conductors, along which an influence flows from the brain and spinal marrow to the muscles, determining their contraction, and
in the opposite direction from the muscles to the brain, conveying impressions and exciting sensations. So far we can proceed
securely enough ; but a step farther leads at ence into the region of hypothesis, where our only guide is a foreed and questionable |
analogy. Observation, as above stated, having shown that when a muscle is irritated, its fibres are thrown into zig-zag lines,
the angles of inflexion being at the points where they are crossed by the nervous filaments, and the experiments of M. Ampere
having determined the fact, that two parallel wires will approach one another when voltaic currents pass along them in the
sume direetion, Prevost and Dumas place these two pieces of information together, and found upon them a rationale of muscunlar
action ;:—reasoning in this way, that as the wires approach one another when the voltaic agent passes along them, so the trans-
verse filaments of the nerves become approximated when they become the conductors of the nervous influence; and that as
they incline towards one another, they ripple and shorten the museular fibres, It is, however, fairly admitted, that in this mode
of viewing the subject, the muscle itself appears to be passive and the nerves alone active,

It may be further added, that as we should not in any case take analogy for identity, so when reasoning on phenomena so
widely dissimilar, we are not warranted in rigorously transferring a rule from the one to the other.

We have spoken of the bones as passive instruments; they in fact resemble levers acted on by the museles, and in the
human skeleton we ean point out instances of the three orders of levers described by writers on dynamics. When we observe
how the base of the skull rests on the spine as its support, and how the muscles attached to the occiput can raise the face which

PLATE 1.

Fig. 1, gives a magnified view of muscular fibres in the state of repose. The white lines indicate the course of the nerves : as they run
along, they give off delicate flaments which cross the fibres of the muscle,
Fig. 2, shows how ﬁn.u.!tiu:ha filaments of the nerves am disposed.  Afier branching out for some way, as in Fig. 1, they become
~ eurved, and retumn into themselves, forming loops; or they incline towards a neighbouring branch, and form inverted arches.
Fig. 3, roprosents the fibres in the state of contraction, when they are thrown into waving zig-zag lines. The transverse nerveus
filaments will be seen erossing them at the angles of inflexion.

Fig. 4, isa front view of the biceps floxor. Fig. 7, a back view of the same. The branches of the nerve are seen ramifying amongst the
museular fibres,

Fig. 5, is a semi-penniform muscle.

Fig. 6, is a double penniform muscle, the fibres befng placed at each side of a central tendon, like the fbrille of a quill-feather,  Tn Fig.
&y the fibres are at one side only.

PLATES XLVIII. & XLIX.

Plate XLVIII. forming the frontispiece to this wark, and Plate XLIX. with which this section of the work concludes, exhibit the museles
ng they are brought into view by the removal of the skin, with the membranous and adipose layers placed beneath it.  Back and
frent views are given, and in each the deeper seated as well as the smuperficinl muscles are shown.
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projects in front, we recognise a lever of the first order, the moving power being at one end, the weight at the other, and the
prop between them ; again the leg rests on the foot, and the strong muscles of the calf of the Iﬂg are fixed to the heel, 50 as to
raise the body forward on the toes, so that the prop is at one end, (the toes,) the power at the other, and the weight in the middle,
—being an instance of the second sort of lever. Lastly, the muscle (biceps flexor) which runs along the upper arm is fixed into
the outer hone of the fore-arm a little below the bend of the elbow, so as to act on the fore-arm and draw it into the bent position.
In this case, the weight or resistance (viz. the hand and arm) is at one end, the prop at the other, (in the elbow-joint,) and the
moving power between them, exemplifying the arrangement which obtains in levers of the third order. A loss of power
necessarily results from the adoption of this principle, but it is more than compensated by the increased quickness of movement
which is acquired.

PLATE II.

Tug first drawing in this plate gives a front view of the muscles of the face, the skin and cellular tissue which lies under i,
—and the vessels and nerves being removed in order to show distinetly the direction of the muscular fibres and their points of
attachment. At the right side of the face all the muscles are allowed to remain in their natural position ; but at the left, soms
of them are removed so as to bring into view some which would otherwise remain concealed either wholly or in part. The
accipito-frontalis muscle No. 1, is reflected obliquely upwards from off the forehead so as to expose No. 4. The orbieularis
palpebrarnm No. 3, is taken away to show the eye-ids, and their tendon No. 20, as well as the tendon of the muscle which
raises the upper lid, (levator palpebr superioris.) Nearly the whole length of this musele is concealed within the orbit; a small
part, however, No. 5, projects beyond its margin and is fixed into the eartilage of the upper lid. Nos. 8, 9, 10, and 11 are here
- also left out, in order to show more distinctly Nos. 7, 12, and 13. The second figure shows the back part of the head, covered by
the oceipito-frontalis muscle No. 1. Both are taken from Cloguet.

As the two lateral halves of the body are symmetrical, the muscles and other structures at each side of the middle line so
perfectly correspond, that such remarks or references as are made with regard to the one will necessarily apply to the other.

Each bundle or layer of fibres, here exhibited and marked with figures, is a muscle or moving power capable of acting in
obedience to the will, and, when put into action, of contracting and shortening itself, As all these muscles are in intimate con.
.ieetion with the skin which rests upon them like a thin covering, they can so act on it as to make it assume varions changes
dependent on their form and size, on the direction of their fibres, and still more on their acting singly or in combination. Thus
No. 1 consists of fibres which run down from the top of the forehead to the eye-brow. They are obviously continuous at their
upper ends with a thin tendon, wluch, in the form of a layer of white membrane, rests upon the arch of the skull, and extends

PLATE II.

Fig. 1. No.1. The forespart of the occipite-frontal moscle, (m. epicranius.) 2. The same, detached and everted, so as to expose the
bone. 3. The orhicular muscle of the eye-lids, (m. orbicularis palpebramuim; m. orbiculaire des paupiéres.) 4. The comugator of
the eye-brow, (m. comugator supercilii; m. sourcilies.) &. Part of the elevator of the eye-lid seen as it projects beyond the border
of the orbit, and descending to be inserted inte the cartilage of the lid, (m. levator palpebree superioris ; m. élevateur de la paupiém
supéricure,) 6. The pyramidal muscle of the nose, (m. pyramidalis nasi; m. fronte-masal.) It appears like a continuation of the
occipito-frontal muscle, 7. The wiangular muscle of the nose, (m. compressor nasi; m. sus-maxillo-masal.) 8. The elevator of the
upper lip and wing of the nose, (m. levator labii superioris alwque nasi; m. grand sus-maxillo-labial.) 9. The clevator of the upper
lip, (m. levator labii superioris; m. moyen sus-maxille-labial.) 10. The small zygomatic muoscle, m. zygomaticus minor; m. petit
zygomato-labizl.) 11, The large zygomatic muscle, (m. zygomaticus major; m. grand zygomato-labial.) 12, The elevater of the
angle of the mouth, (m. levator anguli oris; m. caninus ; m. petit sus-maxillo-labial.) This is distinetly seen at the left side as it
descends from the upper jwe-bone to the angle of the mouth. 13, The bueeal or cheek mussle, ealled also the buccinator or tram=
peter’s musele, (m. bueeinator ; m. alveolo-labial ) it is more distinedy shown at the lefside. 14, The masseter moscle, {m. masseler;
m. zygomato-maxillaire:) it is one of the elevator museles of the lower jaw. 15, 15. "The erbicolar musele of the mouth, {m. orbicu-
loris oris ; m. kabial ) its form is properly that of an ellipse; and the two references ame ased to mark its wpper and lower segments,
16. "The depressor muscle of the angle of the mouth, (m. depressor anguli oris; m. trdangulaire des lévres.) 17, The dopressor of
the lower lip, {m. depressar labil inferionis § m. quadratos menti; m. mente-labial.) 18, The elevator of the chin, {m. levator menti;
levator labii inferioris.) 19, The bones of the side of the head. 20, The tendon of the eye-lids, and of their orbicular muscle. The
muzcle is removed to show the tendon and the lids mone distinetly.

Fic. 2. Gives a view of the back of the head. The oocripito-frontal muscle remains in its natural position at one side, No. 1. Atthe
other it iz detsched and dmwn upwards. 2. The thin sponcurosis, which connects the oceipital with the frontal part of the muscle a8

seen in fig. 1, Mo. 1, rests upen the skull, and slides smoothly overit. 3. The posterior muscle of the ear, (m. retrahens aurem; m.
mastoide-aurieulaire.)

v
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to the back of the head, where by means of muscular fibres it is attached to the curved ridge seen on the bone, on a level with
the ear, fiz. 2, No. 1. Now, when this muscle is put into action, in the first instanee it draws up the eye-brow, and if its effort is
earried further it throws the skin of the forehead into transverse folds or wrinkles,

The lower end of these fibres will be observed to be connected along the line of the eye-brow with those of No. 3, and
there they conceal a little muscle such as is seen at the left side No. 4; at the root of the nose the fibres of No. 1 are prolonged
down for some way, and become attached to the bone. To form a clear idea of the form, extent, and structure, of this muscle,
just for a moment suppose a piece of wire, or a long needle, to be introduced beneath its inner border, half an inch above the
root of the nose, and pushed outwards close to the bone until it protrudes at the temple ; and this ean be readily done when the
parts are dissected, as it merely rests on the bone. Then, by holding the two ends of the wire, it may be made to pass from
before backwards, so as to slide under the muscle as far back as the occiput. By this expedient it may be shown that the muscle
consists of two fleshy portions connected by a thin tendinons membrane, One fleshy part rests on the forehead, (fig. 1, No. 1,)
and the other on the oeciput, (fig. 2, No. 1.) All the parts of this muscle are intimately connected with the skin, while they slide
smoothly over the skull ; and, as the fleshy fibres at its opposite ends can be put alternately in action, we can readily conceive
how it is that persons in whom it is much developed can move the hairy scalp, and draw it forwards and backwards at pleasure,

No. 3 (orbicularizs palpebrarum) is a flat plane of circular or elliptic fibres placed round the eye.lids, but extending at the
same time upwards on the brow and dewnwards on the cheek. Between the upper and lower segments of the musele is the
transverse fissure which separates the eye-lids, and through which the globe of the eye projeets. This musele is not connected
with the bones of the face at any point of its extent except towards the inner border of the orbit, where it becomes attached by
means of a small white tendon, (similar to that seen at the left side No. 20,) and also by some of its own fibres, which are fixed
a little above the tendon. But the upper part of the musele which lies along the eye-brow is intimately connected with the fibres
of No. 1 which lies above it, and with No. 4 which is placed under cover of it. The corrngator supercilii No. 4, when brought
into view by removing No. 3, appears in the form of a small tapering bundle of muscular fibres, attached by its inner end to the
bone, whilst the other becomes blended with the two preceding muscles. Now, when No. 3 is thrown slightly into action, it
contracts and shortens in such a way that the fibres of the upper and lower segments become straight and approach one another
50 as to close the eye-lids. If this action is continued and becomes forcible, the lids become wrinkled and drawn at the same
time inwards to the root of the nose, by which means the tears, and any extraneous matters which may rest upon the eye-ball,
are carried to the inner angle of the orbit, whence the lachrymal duets lead to the nose. If No. 1 raises the brow and wrinkles
the skin of the forehead transversely, this muscle can draw it downwards and undo the creases,

Let the reader for a moment conceive that he ean lift up this muscle from the parts on which it lies by passing a wire under
its external border, where it rests on the cheel-bone, and then gradually detaching the lower segment of it from the bone and
the muscles &, 9. The upper segment may also be separated along the eye-brow, although with more difficulty, as it is connected
intimately with No. 1. If a piece of card be then placed under it, it will represent what we have stated it to be: viz. a flat
plane of elliptic fibres, which are not connected with the bones of the face at any part of their extent exeept at the inner border
of the orbit. At this point will be observed a small white line, representing a tendon, which runs horizontally outwards from
the side of the nose to the fissure of the eye-lids. It is marked at the left side No. 20; it can be readily felt under the skin by
drawing the lids outwards, so as to make it tense. To this tendon some of the muscular fibres are attached, and others are con-
nected with the bone higher up towards the root of the nose,

No. 4, by its direction and point of attachment, is enabled to draw the eye-brow inwards, and throw it into vertical folds, as
in frowning : but in this action the inner part of the upper segment of No. 3 exerts a considerable influence ; for the brow is
obviously drawn downwards in the direction of the tendon or fixed point of this muscle, as well as inwards to the root of the
nose,

We proceed in the next place to the muscles of the mouth. The transverse fissure between the lips is here observed to be
surrounded by a flat plane of elliptic fibres, (orbicularis oris,) No. 15, in most respects similar to those of the eye-lidls. By a
slight degree of contraction they close the lips, and when they act a little more forcibly they erease the skin, and render the
aperture small and circular, like the mouth of a purse, when its string is drawn tightly. To this, as to a common centre, several
bundles of fibres, forming so many separate museles, will be observed to converge from different points. Nos. 8 and 9 run down-
wards from the margin of the orbit; Nos. 10 and 11 incline obliquely from the cheek-bone. No. 13 inwards from the cheeks.
Nos. 16 and 17 upwards from the lower jaw-bone. The ends of these muscles which are most distant from the mouth are
attached to the bones here named, as to so many fixed points; but the other ends are united to the eircular muscle round the
month. Now all these may be considered as so many retractors, which can draw the lips either upwards, downwards, outwards,
or obliquely upwards. If No. 8 acts by itself, it draws up the lip and the wing of the nose, for three or four of its fibres will be
seen attached to the most prominent part of the side of the nose. No. 9 draws the middle of the lip also upwards: No. 12 ele-
vates its angle: Nos. 10 and 11 draw the angle ontwards and upwards, whilst 16 depresses it : No. 17 draws down the lower
lip. It is by the agency of these different moving powers that the face can exhibit all that variety of expression of which it is
susceptible. The forehead and brow, now calm and placid, can instantly be made to assume the frown of aversion or contempt,
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And the lips which slightly move as we speak, or at times open into a smile, may with the rapidity of thought exhibit all the
varieties of expression which characterise joy and grief, hope and despair, the tenderness of affection, or the bitterness of scorn.

The different muscles here noticed receive branches from a nerve (facial,) which serves as the means of conmecting them
with the brain, and placing them under the control of the will. This nerve, afier passing down through the base of the skull,
lies at first deeply in the interval between the ear and the angle of the jaw, where it soon divides into long filaments, which branch
out upon the side of the face, some mounting upwards upon the temple, others inclining down along the lower jaw and the throat,
whilst more proceed across to the cheek, nose, and lips. To this nervous cord and its branches, the muscles of expression owe
their power of action. If it be compressed by a tumour, or divided during the progress of a surgical operation, the museles
become paralyzed, and lose the power of motion and of expression. Whenever this occurs, the muscles of the sound side being
no longer counteracted, will draw on the mouth and lips, and cause a permanent deviation. The influence of nervous action
upon the muscles is thus rendered obvious. Now, as the expressions of the face are put on in obedience to the promptings of
the will, or the impulse of passion,.they form so many outward indications of inward feeling ; and as in many instances they are
s0 often repeated as to become habitual, they give a certain cast to the countenance indicative of the prevailing habits of the
mind.

In the features of an empassioned countenance, (observes Sir C. Bell, Anatomy of Expression,) it is not upon a single feature
that the emotion operates,—there is a consent and accordance between different parts,—the whole face is marked with expres-
gion, and all its movements are consentaneous. % Hence when the angles of the mouth are depressed in grief, the eye-brows are
not elevated at the outer angles, as in laughter. When a smile plays around the mouth, or the cheek is elevated in langhter, the
brows are not ruffled, as in grief. The character of such opposite passions are so distinct that they cannot be combined, where
there is true and genuine emotion. When we see them united by those who can, at will, control the actions of their muscles, the
expression is farcical and ludicrons.”

PLATE I

Tue third plate gives a view of the muscles which lie immediately beneath the skin, upon the front and side of the neck.
To render these apparent, the tegument and the superficial fascia are removed, and the cellular tissue which fills the interstices
between the muscles is dissected ont; moreover, the deep or proper cervical fascia is taken away, in order to exhibit the forn
and size of the different muscles, as well as the direction of their fibres.

In fig. 1,a broad but very thin layer of pale fibres, No. 4, will be observed to run up from the top of the chest and front of
the shoulder, over the clavicle, and along the side of the neck, to the lower jaw and the cheek. From the paleness and thinness
of its fibres, it is evident that its power is very little in the human subject; it may be considered a rudiment of the extensive
fleshy layer which lies under the skin in lower animals, and enables them to move it to and fro, as well as to wrinkle it, and
thereby remove any irritating substances which may rest upon it. It is called platisma myoides—the broad muscle-like
lamella, (p=v a muscle, séos like.) Underneath this, and partly concealed by it, the extremities alone being uncovered, is a long,
thick (and towards the middle, rounded) muscle, which lies obliquely along the neck at each side, being stretehed from the sternum
and clavicle, (the breast-bone, and collar-bone,) up to the bony prominence the mastoid or nipple-shaped process, (sasros a nipple,
sdog like,) behind the ear. Its name expresses its three points of attachment, viz. sterno-cleido-mastoid.  Tts lower end consists
of two parts, differing in their form as they do in the parts to which they are fixed ; one being rounded and cord-like, the other
flat and somewhat triangular; the former arises from the sternum, the latier from the claviele. These are at first separated by
a slight interval filled by cellular tissue, but they soon become united. The two muscles of this name will be observed to be
close together at their lower ends, fig. 1, No. 3, and widely apart at the upper ends, where they are fixed to the base of the skull
When they both act together they bow the head, by drawing it downwards and forwards towards the chest, which is the point
from which they act ; if’ one of them acts by itself, it draws the head downwards to its own side, but it is also enabled by the
obliguity of its direction to give a horizontal movement to the base of the skull, so as to turn the chin round towards the shoul-
der of the opposite side. Thus the right sterno-mastoid muscle, fig. 1, No. 13, can rotate the head, and turn the chin to the left
side, until it comes into the position seen in fig. 2.

Two flat, ribbon-shaped muscles are here shown, No. 15, lying beside one another, at the front and side of the windpipe, 27,
and organ of voice, (larynx,) No. 23. They stretch upwards from the sternum (its inner surface) to the tongue-bone, (os linguale,
also called hyoides, or U-shaped, from some likeness to the Greek letter i.  Hence they are named sterno-hyoid muscles. Their
action is obvious; they draw down the base of the tongue, and are therefore the antagonists of the muscles, which, by being
stretched from the lower jaw to the tongue-bone, are so many elevators, (22, 23.) Close to the outer border of 15 is another flat,
but still narrower band, 14; part of it is seen running obliquely up from behind 16, to the tongue-bone ; part is concealed by
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16, and another part, marked 13, lies still lower down, where it is deeply seated, and runs behind the clavicle to the upper border
of the seapula, or blade-bone ; it is named omo-hyoideus, (sws the shoulder :) it too is a depressor of the tongue-bone. At the
external border of 14, and parily concealed by it, is a short, flat muscle, which extends from the side of the thyroid cartilage,
{24,) to the side of the tongue-bone; its name expresses its attachments—thyro-hyoid. It draws down the root of the tongue,
if the thyroid cartilage is previously fixed, or it will carry the latter upwards, when the tongue-bone is drawn up by the action
of the muscles, which connect it with the lower jaw and the base of the skull.

We shall, by and by, see the importance of this movement during the effort of swallowing : it will be found that it draws
the entrance into the air-passages upwards, in such a way as to place it securely under the protection of a valve, or coverlid, (the
epiglottis,) which prevents the descent of food or fluids into it. Part of a musecle is here also seen at the outer border of the
sterno-hyoid, by which it is overlapped ; it comes up from the sternum, and is fixed to the side of the thyroid, or shield-shaped
cartilage, (8o a shield,) which it draws down if previously elevated.

Beneath the lower jaw are seen three musecles, which differ in form and size, as well as in the direction of their fibres,
Two of them incline down from the base of the skull to the tongue-bone. In fig. 2, they appear deeply placed behind the angle
of the jaw. One of them, fig. 2, No. 18, is round and tapering, its upper end is attached to a long bony process, which from
some resemblance to the ancient stylus, or writing-instrument, has been called # styloid.” The lower end of the muscle is fixed
to the hyoid bone; hence its name stylo-hyoid. Close to the stylo-hyoid muscle, is one which consists of two parts or bellies
united by a round tendon, and which is called digastric or double-bellied. One part, No. 20, is inserted close under the chin;
the other lies deeply, being concealed by the sterno-mastoid muscle : the tendon which connects the two runs through a slit in
the fibres of the stylo-hyoid muscle, by which means, as well as by some dense white fibres, it is connected with the hyoid bone.
The whole muscle thus forms an arch whose concavity looks up to the jaw-bone. Suppose the jaw to be fixed as when the
mouth is closed in the preparatory effort of swallowing, and that this muscle is put in action, its fibres when contracted and
shortened will bring both its parts from the eurved into the straight direction, by which means it will draw up the tongue-bone ;
the stylo-hyoid muscle will assist in the effort. The anterior part of the digastric muscle is seen to rest upon a flat plane of
muscular fibres which pass down from the lower jaw, inclining obliquely inwards as they descend. Close under the chin, the
fibres belonging to the muscles of opposite sides meet and join; and this convergence and union takes place along the whole
interval between the chin and the tongue-bone, into which the longest fibres are inserted. The upper end of the fibres is fixed
to the inside of the jaw-bone, the lower into the -tengue-bone ; whilst in the interval between the latter and the chin, the fibres

PLATE III.

Fro. 1, exhibits the museles seén upon the front of the neek, after the skin and faseia have been removed.  No. 1, the border of the lower
jaw-bone seen in front. 2. The elavicle of the right side; that of the left iz partly concealed by the platisma musele. 2. The
sternum. 4. The platisma mysides musele, (musenlus latissimos colli; m. peavecier.) 5. The elevator musele of the chin, (m.
levator menti.) 6. The depressor of the lower lip, (m. quadratz menti; m. mento-labial.) 7. The depressor of the angle of the
mouth, (m. trizngularis ors.) 8. The buccinator musele, (m. beccinator: alveolo-labial.) 9. The masseter, (m. massster; Zygomato-
maxillaire.) 10. The sterno-cleido-mastoid mosele. 11. Jaw-bone. 12, Part of the trapezivs musele, (m. euenllaris; oesipito-dorsi-
gus-seromien.) 13, The lower part of the omo-hyoidens musele, (m. scapulo-hyoidens.) 14, The vpper part of the same moscle, the
intervening portion being concealed by the sterno-cleide-mastoid. 15, The sterno-hyoid muscle, (m. stemo-hyocidens.) 16. The
tongue-bone, (08 hyoides; os linguale.) 17. The thyro-hyoid muscle, (m. thyro-hyoidens.) 18. The large wing, (ecrmu,) of the
hyoid bone. 19. Part of the style-hyoid muscle. 20, The posterior part of the digastric muscle, (m. digastricos ; m. mastoido-
mentale.) 21, The anterior part or belly of the same muscle. 22, 22. The mylo-hyoid muscles of the opposite sides, {m. mylo-
hyoideus;) their fibres are seen eonverging, 5o as to form a scam by their junetion, along the interval between the chin and the hyoid
bone. 23, The shield-shaped, or thyroid cartilage, (S a shield, sdog like,) forming the most prominent part of the organ of voiee.
24. The cricoid, or ring-shoped cartilage, (xiexo; o cirele,) which forms also a part of the organ of voice. 25. A small plate of
membrane, (crico-thyroid,) connecting the two parts last named. 26, The thyrid gland. 27. The windpipe or trachea. 28. Tha
inter-clavicular ligament, a strong band strotched across the top of the sternum from one clavicle to the other. 29, Part of the great
pectoral muscle,  30. Part of the deltoid muscle,

Fra. 2. Shows the muscles upon the side and front of the neck; the entaneous or platisma muscle, together with the integument, have
boen taken away. No. 1. The occipital bone. 2. The mastoid or nipple-shaped process of the temporal hone, in great part concealed
by the insertion of the sterno-cleido-mastoid mnsele. 3. The tbe of the ear. 4, The angle of the lower jaw-bone. 5, The sym-
ph]'nis of junction of the same bone. 6. The clgricle. 7. The stemo-cleido-mastold musele. & lis clavienlar rart or mg‘il‘_l:n. 9,
Part of the trapezins muscle. 10, The splenins muscle (m. splenius colli et capitis 3 m. cervico-mastoide et dorso-trachelien.) 11,
Part of the elevator of the scapula (m. levator anguli scapule ; m. trachelo-anguili-scapulaire.) 12, The posterior sealenus muscle.
13. The lower part of the omo-hyoid moscle. 14. The upper part of the same muscle. 15 The sterno-hyoid musele, 16. The
thyro-hyoid musele. 17. Part of the sterno-thyroid muscle. 18, The stylo-hyoid muscle. 19, 20. The two parts or bellies of tha
digastrie muscle, 21, Some tendinous fibres which connect it to the hyoid bone, 22, The mylo-hyeid muscle. 23, The hyoid or
lingual bone. 24, The thyroid cartilage. 25. The thyrid gland. 26. The trachea or windpipe. 27. The inter-clavicular ligament
28, Part of the great pectoral muscle. 29, Part of the deltoid muscle,

MuscLes—2
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converging from opposite sides of the middle line join so as to form a sort of seam, (see plate V. fig. 4.) Its name “mylo-hyoid,”
expresses its points of attachment to a slight ridge at the inner side of the jaw near the grinder teeth (e a grinder) and the
hyoid bone. It assists other muscles in drawing up the base of the tongue; and as it is placed immediately under the lining
membrane of the mouth, it may be said to form a floor for that eavity, which, by the relaxation of its fibres, permits it to
descend and become deep, and by their contraction draws it up again when circumstances require, so as to make it nearly a plane
surface.

At the outer border of the sterno-mastoid musele, fig. 2, Nos. 7, 8, is a deep interval intervening between it and the trapezius,
No. 8. In this space will be seen, towards its lower part, the omo-hyoid muscle 13, resting on another, the middle scalenus 12;
higher up are the fibres of the splenius and levator scapule, (Nos. 10, 11,) These shall be commented on in a subsequent

age.

PLATE IV.

Taese drawings exhibit different views of the canal or passage which leads from the mouth and nose downwards into the
stomach and lungs: it is, in technical language, called the pharynx; it is thin and membranous in its structure, being made up
of two layers, the one a mucous membrane continuous with that which lines the mouth and nose, and which is prolonged
throughout the whole alimentary canal—the other a layer of muscular fibres, disposed in a very peculiar way, which not only
supports the lining membrane, but also gives to the tube itself a contractile power. The pharynx thus formed may be called a

, PLATE IV.

Fios. 1 and 2. Exhibit the pharynx and its muscles, as seen from the back.  The arch of the skull is altogether removed, and only a part
of its base remaing.  In order to obiain this view of the pharynx, it must be detached from the spine, in front of which it lies, and the
fore-part of the shkull must be separated from the back-part, in such a way as to leave the pharynx hanging down from the base of the
skull. For this purpose, the trachea and csophagus must be cut across at the lower part of the neck, near the sternum, and then
drawn forwards and upwands ; afier which there is no difficulty in detaching the pharynx from the museles in front of the spine, o it
is connectid with them merely by some loose cellular tissue.  In the next place, a picee of linen, or calico, to serve as a retractor and
guard to the pharynx, is to be passed down into the namow interval between it and the top of the spine, and dmwn tightly
forwards, 50 a5 to protect the pharynx. The saw is to be inserted close to the eloth, in such a way that its edge shall rest immediately
behind the roots of the styloid processes, and eut through the base of the skull from below wpwards. By these means the pharynx,
with that part of the base of the skull to which it is attached, is severed from ifs connexions with all contignons structures, and can
he examined by itself.

One such section will farnish readily the three wiews seen in figs. 1, 2, 3, and a very little management will suffice to obtain the
Iateral view given in fig. 4.

Fio. 1. No. 1. Partof the basilar process of the occipital bone. 2, 2. The petrous part of the temporal bone. 3, 3, The mastoid
process of each side. 4, 4. The styloid process of each side. 5, 5. The lower jaw-bone. 6, 8. The extremitics of the hom-shaped
processes of the tongue-bone. 7. The border of the thyroid cartilage. 8. The rings of the windpipe. 9. The internal pterygoid
museles passing down from the groove between the plerygold processes of the sphenoid bone, to be inserted into the angle of the
lower jaw-bone. 10. The inferior constrietor musele of the pharyms, (m. constrictor inferior.) At the opposite side the musele is
removed, in onder to expose the lower part of the middle constrictor, which it eonecals, and also the inserion of the stylo-pharyngeus
musele ints the thymid cartilage. 11, The middle constrictor musele, its fhoes spreading away like the ribs of a fan from their
common crigin at the tongue-bone, and passing back to unite with the eorresponding muscle of the opposite side, and form a raphe,
or zeam, which is here seen to ran from below upwards 1o the base of the skull. 12, 12, The superior constrictor museles of each
side, (m. constrictor superior.) The upper border of each is observed to be slightly curved, and as the upper fibres pass from the
prerygoid process to the base of the skull, they necessarily leave a small part of the mucous membrane uncovered. 13, 12. The
stylo-pharyngeal muscle of each side, (m. stylo-pharyngens.)  As the fibres descend they are cbserved to spread out a litde; they
become concealed by the middle constrictor, and also by the inferior constrietor ; they finally termimate, 14, 4t the border of the thyreid
cartilage.  15. The commencement of the esophagus, where it passes down from the pharynx.

Fig. 2. Shows nearly the same parts, the inferior and middle constrictor being taken away so as to expose the mucous membrane of the
pharynx in the points which correspond with them, (10, 11.) By these means the stylo-pharyngevs musele is ehown in ite entire
length, and also the superior constrictor. The stylo-pharyngens of the right side is also taken away, in order to show the attachment
which the superior constrictor has to the inside of the lower jaw-bone, and to the ligament which is extended from that bone to the
internal peryzoid plate. Now 1. The basilar process of the occipital bone. 2, 2. The petrous part of the temporal bone, 3, 3. The
mastoid process. 4, 4. The styloid process. 5, 5. The lower jaw-hone. 6, 6. The extremity of the horn-shaped process of the
tongue-bone, 7, 7. The borders of the thyroid cartilage. 8. The rings of the windpipe. 9. The internal ptorygoid muscle of the
left side. 12, 12. The superior constrictor museles of the pharynx ; their fibres unite to form a seam along the middle line, and those
highest up are fixed into the basilar process. 13, The left stylo-pharyngens muscle. 14. The insertion of the same into the border
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musculo-membranous tube ; it extends from the centre of the basis of the skull as far as the fifth cervical vertebra, where it

terminates in the esophagus—the lengthened passage which leads thence downwards to the stomach.  As the pharynx contracts
towards its lower part, it has been likened to a funnel, and the comparison would be sufficiently correct were it not that it is

wider in the middle than at its upper extremity : it lies along the neck before the spine, between the great blood-vessels of the
neck, and behind the eavities of the nose, of the mouth, and of the larynx or organ of voice, all of which open into it. Figs. 1
and 2 show that it _is closed at its back part and sides, in which situation it is found to be but loosely connected with surrounding
structures, so that it admits of ascent and descent in the different efforts which are required in swallowing food and drink, and
also in modulating the voice. If it be laid open as in fig. 3, by an incision made from below upwards along its back part, then
it will be seen that it communicates with the nose by two apertures,—with the mouth by an arched interval situated between the
root of the tongue and the palate; also, that two lengthened duets, called Eustachian tubes, lead outwards from it to the cavities
of the ears: that, in the next place, it communicates with the larynx by a narrowed aperture surmounted by a valve called the
epiglottis; and finally, that it narrows into a tube as it becomes continuous with the wmsophagus. Its connexion with the base

of the thyroid cartilage. 15. The tube of the @sophagus, continuous with the lower end of the pharynx, from which it is prolonged
down to the stomach. 16, The tube of the windpipe cut across.

Fig, 3. Brings into view the different openings and passages which communicate with the pharmnx. This is readily done by laying
opening the pharynx along its entire length, beginning below at No. 15, fig. 1, and running the bade of a pair of scissors upwards to
the basilar process. The sides are then drawn asunder, and retained so by hooks. By these means we see the posterior openings of
the nose, B, 8, with the partition between them, 5. 9, 9. The opening into the mouth, the tongoe 10, and the opening 11, into the
windpipe and organ of voiee. The lining merbrane is left on at the right side, but at the left it is removed 8o as 1o exposs the
muscular fibres of the pharynx, 20, and of the soft palate. The mnscles of the latter at first appear complex, but their relative
position and uses are soon rendered intelligible. The soft palate hangs down from the back part of the roof of the mouth, and is
likened to a movable curtain ; it presents at the middle a pointed process, 16, ealled the wvnla, and at each side an arched border.
Two thin bundles of museular fibres, 17, 17, (Jeeafores paiati,) ran down to it from the base of the skull, which, when put into action,
readily draw it up.  One at each side, No. 19, ( palato-pharyngeus,) descends from it to the pharynx, which can draw it downwards.
Another pair, 18, (fersor palati,) after manning for some way vertieally downwards, change their direction by coiling round a process
of bone, and tm herizontally inwards, by which means they can stretch it from side to side and make it tense. T'wo litdle muscles
are placed in the uvala, No. 16,* which shorten it. In fig. 4, o side view is ;ven of the hard palate, No. 5, and of the soft palate
hanging down from its back part, No. 24, (See plate V. fig. 3.)

Having premised thus much upon the objects of the drawing, we shall now give the reforences serfatim.  No. 1. The basilar
process of the occipital bone. 2, 2. The petrous part of the temporal bone. 3, 3. The mastoid processes. 4. Part of the sphenoid
bone, 5. The partition between the right and left cavities of the nose. 6, 6. The extremities of the tubes which lead from the
throat cutwands, into the cavities of the ears.  They ame called Eustachian tubes, from the anatomist Eustachius. 7, 7. The extremi-
ties of the spongy bones of the nose; these ane seen in fig. 4. 6, 6. 8, 8. The posterior openings of the nose. 9,9, The fances or
namrowed communication from the mouth into the pharynx. 10, The upper surface of the tonpue. 11, The epiglottis, and the
opening into the air-passage, which it over-hangs and protects. 12, 12. The borders of the thyroid eanilage, 13, The tbe of the
esophagus or gullet leading down from the pharynx. 14, 14, The angle of the lower jaw-hone. 15, 15. The intermal pterygoid
musele.  16. The azygos avale musele. 17, 17. The clevators of the soft palate. 18, 18, The tensors of the soft palate.  19. The
palato-pharyngeus muscle. 20, The superior constrictor muosele everted.

Fi. 4. Exhibits a side view of the parts which are seen from behind in fig. 3. It is obtained by making a vertical section running
from before backwards, of the base of the skull, of the roof of the mounth, of the lower jaw, and of the larynx. No. 1. Pant
of the body of the sphenoid bone, and behind it & part of the basilar process of the cccipital bone. 2, The cmest or cockscomb
process of the ethmoid bone. - 3. Part of the frontal bone. 4. The nasal bome. 5. The hard palate or bony roof of the mouth.
6. The three turbinate bones which overhang and form the passages (meatus) of the mose. 7. The inmer side of the dental arch.
8, The upper surface of the tongue, and its papille. 9. The epiglottis. 10, Part of the tongue-bone. 11, The thyroid cartilage.
12. The arytenoid or ewer-shaped eartilage : between these will be observed an oval depression in the side of the larynx or onran of
voiee, which represents the ventricle of the larynx ; it is bounded above and below hy white lines, indieating the position of the voeal
cords. 13. Is the back part of the ring-shaped (ericcid) cartilage.  14. The seetion of the rings of the windpipe. 15, The lower
jaw cut through at its fore-part or symphysis. 16, The lower lip. 17, 17. The superior constrictor muscles of the pharynx, that of
the lefi side being held back by a hook. 18, The middle constrietor of the left side everted. 19. The inferior constrictor muscle.
20. The palato-pharyngens muscle, (m. pharyngo-staphyling  21. The great hom of the thyroid cartilage. 22, The lower part of
the etylo-pharyngens muscle. 23. Part of the middle constrictor muscle of the right side. 24. The soft palate and uvnla.
25, The palato-glossus muscle (m. glosso-staphylin, constrictor Tsthmii faucium,) of the right side. 26, The elevator musele of the
soft palate, (m. levator palati; m. peri-staphylin interne.) 27, Part of the tensor muscle of the soft palate, (m. circomflexos vel
wnsor palati; m. peri-staphylin externe.) 28, The Eustachian tube, 29, The genio-hyo-pglossus muosele ; its name expresses its
three attachments : viz. to the inner side of the chin, {yruen) 1o the hyoid or tongue-bone, and to the tongue itself. It is very namow
at its commencement at the chin, butits fibres soon spread out like the ribs of a fan, as they are inserted into the under surface of the
tongue from its point as far back as its root. 30, The genio-hyoid muscle ; its name cxpresses its points of attachment to the chin
and tongue-bone. 31, The mylo-hycid musele. 32 A small part of the digastric muscle, 3. The skin beneath the jaw-bone.
34. Part of the orbicular muscle of the lips. 25. The inner side of the buccinator mussle.

* Formerly deseribed a8 a single musele, azygos urule.
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of the skull at its upper part is effeeted not merely by its lining membrane, but also by its muscuiy ﬁbrcf, many of which are
attached to the bones of the skull, and take their fixed points from them when they are called into action. These muscular
fibres are disposed in a very I;reculiu: way at the sides and back part of the pharynx; t_here are three [:'rla:.es of them at enth:
side, as may be seen in fig. 1, also in plate V. fig. 1. One plate, situated low down, consists of fibres which are fmed allm:g 1

side of the larynx, from which they pass obliquely backwards and upwards, until they are met, along the middle line, by a
similar set of fibres derived from the opposite side, where they join, forming a sort of seam, {raphé ;) thus they are made to
enclose the tube : the lowest of these fibres will be observed to arise from the first rings of the windpipe, and to runlalmocft
directly backwards, so as to surround the commencement of the msophagus, whilst the upper fibres are very ublqum in their
course, so as to become nearly vertical in their direction, and these will be observed to cross and nveflap part ?f the middle plate.
Now the middle plate just mentioned consists of fibres which spread out from a common point, like the ribs of a fan, some
upwards, some dowmwards, the rest with various degrees of obliquity, but all tending towards the bml:lt part of the tube, where
they unite with similar fibres derived from the opposite side, just as we saw in the case of the preceding m-l.mclm T]:ue common
point of origin of this muscle is from the side of the tongue-bone, (see plate V. fig. 1;) and as they dwerge1whlla-'r_, passing
backwards, some of them will be observed to get under cover of the inferior constrictor and to be overlapped by it, whilst Ehusa
placed higher up overlay in their turn the fibres of the superior one. The third or highest of these muscular .Iu.mallas: will be
observed to embrace the top of the tube; some of its fibres commence at the inside of the lower jaw, some higher up from a
thin ligament, (pterygo-maxillary, plate V. fig. 1, No. 20,) which passes from the internal pterygoid plate of the sphenoid bone to

PLATE V.

Fio. 1. Gives a side view of the muscles of the pharynx, showing their different points of attachment to the side of the larynx, l.o-lum
tongue-bone, to the lower juw, and to a ligament, No. 20, stretched between the latter and the pterygoid process, 21.  The lower juw
is cut across neat its angle, and its ascending part or branch removed. No. 1. The side of the shull. 2. The forehead. 3. The
check-bone, 4. The zygomatic process. 5. The mastoid process. 6. The styloid process. 7. The lower jaw-bone. 8. The upper
jaw-bone. 9. The tongue-bone. 10, The thyroid cartilage. 11. "The great cormu, or homn-shaped process of the thyroid cartilage.
12. The ericoid, or ring-shaped cartilage. 1% The rings of the windpipe. 14. The commencement of the csoplsagus, or gullet.
15. A broad membrane (thyro-hyoid) which connects the thyroid cartilage with the hyeid, or tongue-hone. 16, A round ligament,
which conneets the cornun of the parts last named. 17. The mylo-hyoid muscle. 18. The buceal, or buccinator muscle. 19, The
orbicular muscle of the lips. 20. The pterygo-maxillary ligament, 21. The attachment of the superior constrictor muscle W the
inner plate of the pterygoid process, 22, The external plate of the plerygoid process. 23, Part of the circumfiex, or tensor musele
of the soft palate. 24. The saperior constrictor muscle of the pharynx. 25, The middle constrictor musele. 26, The inferior con-
strictor musele.

Fra. 2. Gives a side view of the tongue and its muscles; also of those which deseend from the styloid process to the side of the tongue,
ta the tongue-bone, and to the thyroid cartilage. Mo, 1. The side of the skull. 2, The forchead, 2. The cheek-bone. 4. The
zygomatic process. 5. The mastoid process. 6. The styloid process. 7. The branch of the lower jaw drawn up. The bone has
been cat through at the chin, 7; also at its angle, and part removed, so as to expose the cavity of the mouth. 8. The upper jaw-bone.
9. The tonguebone. 10, The thyroid eartilage. 11, Tts homnshaped process. 12, The ericoid eartilage. 13. The rings of the
windpipe. 14, The @sophagus. 15. The external latera] ligament of the lower jaw-bome. 16. The stylo-maxillary ligament, ex-
tended between the styloid process and the angle of the lower jaw-bone. 17. The stylo-hyoid ligament, passing from the stylsid
process to the small process of the tongue-bone. 18, The style-plossus musele. 19, The stylo-hysideos muscle. 20, The stylo-
pharyngens muscle. 21, The superior constrictor muscle of the pharynx. 22, Part of the inferior constrictor muscle; the rest having
been removed, so a8 to expose the inscrtion of the stylo-pharyngens muscle into the border of the thyroid cartilage. 23. The thyre-
hyoideus muscle. 24, The hyo-glossus muscle.  25. The tongue. 26. The genicchyo-glossus muscle. 27. The genio-hyoideus
muscle.  The names of these museles indicate their respective points of attachment.

Fuo. 3. Exhibits the muscles of the soft palate, as seen from behind :—the upper jaw-bones, with the roof of the mouth, and a small part
of the base of the skull, are retained. No. 1. Part of the basilar process of the occipital bone. 2, 2. The extremity of the petrous
portion of the temporal bone. 3, 3. Part of the sphencid bones. 4, 4. The posterior borders of the upper jaw-bones. 5. The partition
between the cavities of the nose, 6, 6, The hook-shaped (hamular) processes of the sphenoid bone. 7, 7. The external pterygoid
plates of the same bone. 8, 8. The palate plates of the upper jaw-bones. 9, 9. The Eustachian tubes. 10. The elevator muscle
of the soft palate (m. levator palati; peri-staphylin interne,) at the right side; that of the left is removed in order to show the entire
extent of—11, 11, the tensor or eireumflex muscles of the soft palate (tensor vel circumflexus palati ; peri-staphylin externe.) 12, 12
The inner or reflected part of these muscles, 13, 13. The muscles of the uvnla, (azygos uvule; palate-staphyling  The circumflex
muscles will be observed to turn round the hooked processes, which changes their direction, and gives them the mechanical advantage
of a palley, and enables them to stretch the soft palate from side to side and render it tense ; the elevator muscles can draw up the soft
palate so as 1o bring it to a level with the roof of the mouth or the hard palate; the little muscles of the uvula draw up and shorten
that process,

Fie. 4. Shows the mylo-hyoid muscle which forms the floor of the meuth. Ne. 1, 1. The inner side of the lower jaw-bone. 2,2. Its

condyles. 3, 3. Its coronoid processes. 4, 4. The mylo-byoid muscles. 5. The body of the tongue-bone. 6, 6. Its great cormua
ar Fmﬂm.
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the lower jaw, and others still hizher from the plate of bone just named. From these different points the fibres pass backwards,
coiling round the tube, and join with those of the opposite side, whilst those highest up are fixed into the basis of the skull,
forming a slightly-arched border as they curve upwards ; this is seen in figs. 1, 2. When these muscles are ealled into action,
they will compress the sides and back part of the tube, thereby diminishing its capacity ; hence they are called constrictors of the
pharynx, and they are named in their order from above downwards, superior, middle, and inferior; but in describing them and
in noting their peculiarities, we begin with that which is lowest down, for it overlaps the middle one, and the latter in its turn
overlays that which is still higher up. The attachment of some of the fibres of the superior constrictor to the pterygo-maxillary
ligament deserves particular attention, for it shows how the side of the mouth is connected with that of the pharynx, the ligament
forming a bond of connexion between the muscular fibres of both. The square muscle which oecupies the side of the cheek
arises in part from the ligament just alluded to; so that from it, as a common point, the fibres can be traced forwards into the
cheek, and backwards into the pharynx, (see plate V. fig. 1, Nos. 15, 20, 24.)

The constrictors are not the only muscular fibres found in the pharynx ; two long tapering museles will be observed to pass
down eonverging into its sides. The upper ends of these muscles are attached to the styloid processes of the temperal bone, and
as their fibres descend they get under cover of the middle constrictors, so as to lie between them and the lining membrane ; their
lower extremities are fixed into the borders of the thyroid cartilage; from their connections, they are named stylo-pharyngeal.
There is another pair of muscles connected with the pharynx of a much smaller size, which can only be scen when the cavity
is laid open, as is seen in fig. 3, where a thin fasciculus, (No. 14,) is seen descending from the side of the soft palate, along the
side of the pharynx immediately under cover of the mucous membrane : its name expresses its attachments, viz. palato-
pharyngeus.

The muscles here described are the principal agents in deglutition, or swallowing. When a portion of food has been reduced
to a pulp, it is collected into a mass upon the surface of the tongue, the tip or point of which is (see plate V, fig. 2) raised to the
roof of the mouth, and then, by a succession of efforts, each part of its surface is pressed upwards against the palate, by which
means the food is forced from before backwards, having no other way to escape. In its progress it comes into contact with the
depending soft palate, and raises it up, so as to bring it into the horizontal position on a level with the roof of the mouth, or hard
palate ; when thus placed the soft palate forms a valve which prevents the mass of food from being pushed up towards the nasal
cavities, and as it has the power of contraction within itself, its muscles, particularly the palato-pharyngeal, may even assist in
propelling the mass downwards. In swallowing, we are always conscious of a preparatory movement; the mouth is closed by
the apposition of the jaws, immediately after which the pharynx is drawn upwards. But this is not the only change which it
sustains; it is shortened and widened at the same time. The increase of its breadth from side to side, is effected by the stylo-
pharyngei muscles. These, from their points of attachment, are evidently elevators of the pharynx; but the direction of their
fibres just as clearly shows, that as they draw it up they will stretch its sides apart, or in other words widen it, for their points
of origin at the styloid processes are farther asunder than their insertions into the sides of the pharynx. Now during this ascent,
the tongue-bone and the larynx ascend also; and at the same time are drawn a little forwards, carrying with them the fore part
of the pharynx, by which means this tube is prepared for receiving the mass of food which is pressed backwards into it, by the
action of the tongue already noticed. As soon as it receives the morsel of food, these muscular efforts cease, the tube descends
to its previous position, the fibres of the constrictors begin to act and compress the mass which they surround, forcing it from
above downwards into the asophagus; the upper part of this latter tube being dilated, its cireular fibres are stimulated to con-
traet, so as to press the mass onwards in its course, until by a succession of such muscular efforts it is finally conveyed into the
stomach. A slight consideration of this mechanism will enable us readily to understand how a mass of food can be made to
ascend contrary to its gravity in animals, which feed with their heads to the ground, and how it is kept still in its globular form
thronghout its passage. The museular fibres which correspond with its middle, or projecting points, are relaxed, those above it
and those below it being in action, so as to keep it for & moment confined ;—then the lower fibres are made gradually to give
way, as if’ overcome by the action of the superior ones, and as they relax they will come into apposition with the most projecting
part of the mass—that degree of contraction which is necessary for its support and confinement being taken on by the fibres still
lower down, so that a state of contraction and relaxation being assumed successively by a series of cirenlar fibres placed along
the whole length of the tube, they will sustain and propel its contents, at the same time that they limit the rapidity of its passage,
and impress upon it the globular form. Fluids whilst being swallowed are controlled by the same ageney ; they do not trickle
along the eanal or run in a stream. In animals which drink with their heads downwards, we see that each portion of fluid which
15 taken up by the mouth is made to pass along the esophagus in a globular form, as if it were solid; for the contraetile fibres
which surround the tube apply themselves to the surface of the fluid zo as to grasp it at all points, and retain it in that form ;
and such is the consent and harmony between them, that they can give way and contract by so nice an adjustment, that they
will convey it to its destination in the same form as they received it. It is by calling these muscular powers into action, that a

mountebank is enabled to swallow fluids when standing on his head. We have spoken here of the esophagus and pharynx as
being the agents of deglutition ; they differ mueh, however, not merely in form, but in structure ; that of the esophagus being
more simple and uniform, as its muscular structure consists of fibres disposed, some in the longitudinal, and others in a circular
3
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direction ; but in the pharynx they are arranged, as we have seen, in a very different manner, and are also more highly deve
loped, which renders it probable, that this part of the canal performs some other functions besides, that of receiving and pro-
pelling such substances as are to be conveyed into the stomach. It appears to exert an important influence in the modulation
of the voice, more particularly in the production of its higher notes; for if the fore-finger and the thumb be placed at the oppesite
sides of the throat, so as to embrace the tube of the pharynx, and if, at the same time, an effort be made to produce the different
notes of the musical scale in the aseending order from the lowest to the highest, it will be found that the sides of the tube, which
are at first soft and relaxed, gradually become tense, and finally rigid, when the higher notes are produced.

PLATE VI.

We have here several drawings of the museles which move the globe of the eye, intended to illustrate their relative posi-
tions, their points of attachment, and actions. In fig. 1, the globe of the eye with its muscles is seen from the side, and it is
obvious that they do not fill the whole of the orbit or socket in which they are placed ; considerable space is left, which is oceu-
pied by arteries, veins, and nerves, and a large quantity of adipose substance, which fills up the interstices—the eye is thus
supported, and as it were cushioned in its natural position, admitting of rotation upon its axis, and of being directed to every
point in the field of view which lies before it. The muscles are closely collected together at the back part of the orbit where it
is very narrow ; they spread apart from one another where they embrace the globe of the eye, and are inserted into its outer coat
or membrane. It will be observed that there are seven in all : one however belongs to the upper eye-lid, (fig. 1, 2, No. 1,) the
rest appertain solely to the globe of the eye. Four of these are called straight muscles, from their direction, (fig. 2, No. 4, 5, 6,
7,) and two are oblique, (fig. 2, No. 2,8,) The four straight muscles are attached behind to the sphenoid bone, round the aper-
ture which transmits the optic nerve ; their opposite ends are inserted into the outer membrane of the globe of the eye, at opposite
points of its circumference, as may be seen in fig. 4, one lying above it, another beneath it, and one on each side.

In fig. 1, the muscles which move the globe of the eye are seen in their natural position whilst kept enclosed within the
orbit, the onter half of which is cut away. In fig. 2, the muscles and the eye are more distinctly seen, for no part of the osseous

PLATE VI.

The muscles which move the globe of the eye.

Fia. 1, is a vertical section of the orbit at the right side, the muscles and the globe of the eye being left in their natural positions. No. 1. The
elevator musele of the upper evelid, (m. levator palpebre superoris ; m. relevenr de la paopidre supérieare.) 2. The superior oblique
musele, renning throngh its pulley and refleeted (3) backwards and outwards to the globe of the eye, (m. obliquus superior, trochlearis ;
m. grand oblique.) 4. The superior stright musele, (m. rectus superior; m. droft supérbenr.) 5. Part of the intermal straight muscle;
{m. rectus internus.) 6. The extémal straight muscle, {m. rectus externus.) 7. The lower straight muscle, (m. rectus inferior.) 8.
Thé inferior ablique muscle, (m. obliquus infimor.) 9. The optic nerve at its entrance into the orbit.

Fi. 2. The same structures as in the preceding, detached from their comnexions with the orbit, 50 as to bo more distinetly seen.  No, 1.
The elevator of the upper eyvelid. 2. The superior obligoe muscle with its pulley. 3. Its reflected tendon. 4. The superior straight
musele. 5. The internal straight musele, partly concealed by the optic nerve. 6. The external straight musele; its origin and inser-
tion are retained, but the middle part is eut away to show the pesition of the optie nerve. 7. The inferior straight musele. 8. The
inferior oblique musele. 9. A small pieea of the soperior maxillary bone from which it arises,

Fia. 3. The globe of the eye and its museles seen from behind.  No. 1. The optic nerve cut across. 2. The superior oblique muscle.
3. A sheath of synovial membrane which surroands it as it passes throngh its pulley to facilitate its movements. 4. The superior
stright muscle. 5. The internal straight muscle. 6. The external straight musele. 7. The inferior straight musele. 8. The infe-
rior ohlique muscle. 9. A small piece of the bone from which it arises.

Fis. 4. The same parts viewed in front, the straight muscles being dawn oat of their natural position, in order to show their insertion at
the fore part of the globe of the eye, at opposite points. No. 1. The superior oblique muscle, its pulley and a part of the frontal bone
(2) to which it is attached, 3. The saperior straight museles. 4, 5, 7. The other three straight muscles. 8. The inferior oblique
muscles. 8. The part of the bone from which it arises,

Fio. 5. The elevator muscle of the upper eyelid seen by itsclf, 1t arises by a pointed process at the back part of the roof of the orhit a
little above the aperture which transmits the optic nerve; it widens (4) as it passes forward over the globe of the eye, and is inserted
into the eartilage (5) of the upper eyelid. 6. The eye-lashes.

Fio. 6, Exhibits the two oblique muscles of the eye-ball in their natoral position when viewed from before, and also some small muscles
of the face which were not shown in the previous drawings.  No. 1, 2 The soperior oblique muscle of the eye rnning through its
pulley. 4. The inferior oblique muscle, its direction being backwards and eutwards to the globe of the eye from near the lower
margin of the orbit. 5. The elevator muscle of the upper lip. 6. Part of the orbicular muscle of the lips. 7. The depressor muscla
of the wing of the nose. 8, 8. The elevator muscles of the lower lip
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structifre is retained, except a small piece of the sphenoid bone, near the entrance of the optic nerve. One of those here seen,
anid which is drawn separately in fig. 5, acts upon the upper eye-lid, and raises it, so as to uncover the front of the eye; it is
therefore ealled the elevator of the lid, and is the antagonist of the orbicular musecle, which closes the eye-lids; it is marked 1,
figs. 1, 2. The four straight muscles are composed of fleshy fibres in the greater part of their extent; but opposite the middle
of the globe of the eye, they end in thin tendons which are fixed into the selerotic coat, about two lines and a half behind the
margin of the cornea and at opposite points, as may be seen in fig. 4. These muscles are under the control of the will—they
receive their nervous influence from the third cerebral nerve.® As their points of insertion are anterior to the transverse diameter
of the globe of the eye, and as each, before it reaches its point of insertion, curves over the rounded surface of the eye, it requires
but little consideration to perceive that, when in action, their effect must be to turn or rotate the ball of the eye, as it were upon
an axis—the superior one will turn the transparent part of the eye, and with it the aperture of the pupil upwards, the inferior
one downwards ; that which lies to the external side, will ineline it outwards as in lateral vision, and that at the opposite side
will turn it inwards ; the effect of this will be rendered more apparent if a needle be passed through the transparent cornea, and
the upper and lower muscle be alternately pulled, either with the fingers, or a pair of forceps. If two of the straight muscles act
together, for instance, the superior and the external one, the pupil will not be turned directly upwards or outwards, but to the
point intermediate between these, viz. upwards and outwards. In the same way, the combined actions of the internal and infe-
rior straight muscles will turn it downwards and inwards. By this succession, combination, and alternation of action of the four
straight musecles, we are enabled to direet the transparent part of the eye, and the pupil, with the most minute precision to every
point within our field of view, 50 as to receive the rays of light reflected from them upon the most sentient part of the retina.
These muscles are in absolute dependence upon the will. There also subsists between them and the retina a close sympathy ;
for when the nerve is paralysed as in amaurosis, so that it is no longer eapable of being influenced by its appropriate stimulus,
those transversing motions cease by which it is directed to the different objects within its field of vision, and it loses that peculiar
expression which is indicative of watchfulness and intelligence. The oblique differ from the straight muscles in several particu-
lars. ‘They are inserted into the ball of the eye, behind its middle part; the direction of the inferior one is backwards and
outwards, its fixed point being near the anterior margin of the orbit. The superior obligue muscle commences at the back part
of the orbit near the origin of the straight muscles, but it passes throngh a cartilaginous ring or pulley attached to the upper
margin of the orbit, by which it changes its direction, and runs backwards and outwards, to reach the back part of the ball of
the eye, into which it is inserted about three or four lines from the entrance of the optic nerve. Both the obligue museles may
therefore be said to act upon the eye from the fore part of the orbit, as the recti do from the back part. On this was founded the
opinion once entertained, that one set were the antagonists of the other—the straight muscles when in action tending to draw the
eye back into the orbit, and the oblique preventing the retraction going too far. But this opinion is no longer tenable : we know
that in quadrupeds, besides the straight muscles, a retractor musele of great power is fixed to the back of the eye, yet the oblique
muscles are not more strongly developed in these creatures than those that have got no retractor ; and they exist in others where
“elraction cannot take place ; inasmuch as the eye is supported not by adipose substance, but by cartilage. From what we have
above observed concerning the powers of the straight muscles, it might be thought that all the necessary movements of the eye
were provided for, and effected by them alone ; but merely to move and direct the organ is not sufficient,—a provision is required
to secure it from the injurious influences to which it is exposed. When any irritating particles come into contact with the eye,
the lids are made to close, not merely to exelude these, but as it were to brush or wash them off; but this of itself would not
suffice, if the eye-ball were motionless. In order to be effectual, the latter must be made to revolve and turn upwards as the lid
descends, so that they shall move one upon another in opposite directions ; and this is what invariably takes place in all winking,
involuntary, or spasmodic motions; in these cases the straight muscles, which are the voluntary powers, cease to exercise any
control, and the oblique muscles assume the direction and turn the organ upwards. It is matter of observation, that those muscles
which are strietly voluntary, and which under ordinary circumstances are most readily controlled by the will, lose their power
the soonest when the cerebral influence upon them is weakened or impaired. We may perceive this, says Sir C. Bell, «in the
progressive stages of debility in the drunkard, when successively the muscles of the tongue, of the eyes, the face, and the limbs,
become unmanageable ; and under the same cirenmstanees, the museles which have a double office, as those of the chest, lose
their voluntary motions, and retain their involuntary motions.”  In the case which we are now considering, the straight muscles
neing voluntary, lose their power before the oblique muscles, so that the latter, assuming the sole direction of the organ, roll it
upon its axis, and place the transparent part of the eye under cover of the lid; the white or opague part alone appearing in the

* The third pair of nerves (motor communiz) supplies three of the straight museles only; the rectus externs receivine a distinet nerve, ealled the sixth,
AR Each of the recti muscles is inserted upon the selerotica, not by a point, but by a slip of tendon 8-20 to 7-20 of an inch broad. The fibres of the
mugcles which are attached to the luteral margins of the tendon, must therefore, where they act separately, incline the ball slightly in the same direction.  The
three recti which are sapplied by the third pair of nerves, when they act together under the stimulus of that nerve, will kave o tendency to sink the ball of the
eye somewhat, and turn the cormea towards the inner santhne, as we find it in strabismus convergens.  Here we find one of the probable canses that makes the
intornal form of strabismus of #9 much mare frequent oceumence than the external. Tt is well o ohserve, ton, that the same thind pair which supplics thess
museles sends & branch through the ophthalmic ganglion, which is believed 1o be the nerve of moticn to the iris, L B,



16

interval between the lids, if they are partially open. This is the state in which the organ is found in the quiescence of sleep, or
in the insensibility which preeedes the approach of death. By means of the great variety and freedom of motion given to the
eve, to which its globular form contributes not a little, and for which there is such ample provision in the number of its muscles,
it is rendered capable of being an agent in the expression of desires and wants,as well as of passions and feelings. A movement
of the eye aecompanies that of the hand, when raised to supplicate or denounce, and in each case it assumes an appropriate
expression. In persons born dumb, the eye is so constanily made the outward index of their feelings, that they become ina
manner concentrated to it, giving it a character and a brilliancy quite peculiar. Do we not see the eye at one time tremblingly
agitated in violent passion, then softened into pity, or glancing with anger or disdain? As these states are capable of being
controlled by an effort of the will, so they admit of being simulated—the skilful actor can put them on with the characters he
assumes, and delineate their workings, as if they were prompted by real passion.®

PLATE VII.

Tue first and second figures represent the pterygoid muscles which are principal agents in the movemenis of the lower jow.
The articulation of the lower jaw with the base of the skull is so constructed as to allow not only the hinge-like movement by
which the mouth is alternately opened and shut, but also a lateral or horizontal motion, by which the lower teeth are made to
rub across those of the upper jaw, in order to crush and triturate the food. The jaw may be depressed, so as to open the mouth
slightly, by the relaxation of its elevator muscles, but it is drawn down so as to dilate the aperture fully by the action of those
muscles which proceed upwards to it from the tongue-bone; and it is drawn up so as to close the mouth by means of the masseter
and the temporal muscles which are seen in plate VIIL, and the internal pterygoid which is shown in plate VIL, fig. 1, 2, No. o
In carnivorous animals these muscles exhibit their maximum of developement. In these creatures, the teeth, instead of flat
crowns, present sharp cutting edges, and the movement of the lower jaw upon the upper is somewhat like that of the blades of
a pair of scissors. The zygoma is strong, and inclines upwards so as to give additional power to the masseter musele, and it
moreover arches forward considerably, to accommodate itself to the great mass of the temporal musele which lies behind it. This
conformation is seen at its maximum in the head of the lion and tiger; but in the human subject the zygoma is thin, small,
and very slightly arched. On referring to plate VIL, it will be seen that the lower jaw represents a lever of the third order, the
fulerum being at one end, viz. in the socket, (No. 5,) the resistance being at the other, and constituted by whatever is placed
hetween the teeth to be cut or erushed, whilst the moving power, at least in the elevation of the jaw, is between these, viz. the
internal pterygoid muscle No. 9, as seen in plate VI, and the masseter as seen in plate X., fig. 1, 19. It is not a little remarkable
that this is the mechanical contrivance most commonly employed in the living fabric; it is necessarily accompanied by a loss of
power, for which, however, there is ample compensation in the velocity of movement which is acquired. The direct elevation
of the lower jaw is effected by the temporal muscle ; the masseter and the internal pterygoid are also powerful agenis in effecting
this end. The obliguity of the anterior fibres of the two latter enables them also to draw the angle of the jaw somewhat
forwards ; and the posterior fibres of the temporal muscle run so obliquely downwards and forwards to their insertion into the
coronoid process, that they seem ealculated not only to elevate the jaw-bone, but also to draw it backwards ; but in continued
and strong efforts, for instance, when we seck to support or draw up anything by catching it between the teeth, the different lines
of direction here indicated are discomposed, when the muscles all act together, and the jaw is drawn directly upwards.

* The doctrine that the oblique muscles of the eyes are provided for the purpose of drawing the ball forwards, and spposing the retractive action of the recti,
is 28 old as the time of Boerhaave, and has still many supporters. 1t is, however, without foundation ; and besides the reasons alleged against it above, it may be
addod among others, that in many animals, as the sheep and the horse, the oblique, if they act in either way upon the ball, must draw it backwand, for the trocklea
of the superiorand the origin of the inferior oblique ane much posterior to the insertion of their tendans upon the selerotic coat.  Sinee the aperation for strabismus, by
dividing the tendon of one of the muscles of the eye, has become so common, and found 8o generally successful when Judicioualy performed, it is a matter of
considerable interest to asceriain the exact office of the obligue muscles, which are found so uniformly existing in the various classes of animals. Tt has not yet
been satisfactorily done.  In the course of about one hundred and thirty operations for this affection 1 have several times divided both the oblique museles. But
In no instances wore the voluntary movements or the position of the ball apparently affected by their section. In two eases, where thers was presbyopia, or
farsightedness, the division of the obligues was attended with a manifest improvement in vision. In one strongly marked ease, that of Mr. Jacol Phillips, of this
city, mt. twenty-one, so preshyapic as to require the constant use of glasses suited to persons of sixty or seventy years of age, the operation practised for the
purpose almost immediately restored the eyes to the degree of vision usual at his age; and the improvement has been permanent.  On the same individual 1 had
previonsly divided, without the least remaining deformity, the two intemal recti for double strabismus. It appears to me that the eblique muscles, besides the
offices mentioned in the text, rotate the ball on its axis from side o side, and very possibly, by acting in combination with the recti, so modify its shape as 1o
2id the eye in accommodating itsell to vision at different distances. Fide 2 paper on vision by Dr. D, Hosack, Lond. Philos. Trans, 1794. Each of the
obliques, T have found by experiments upon the dead body, is capable of giving the ball a quarter rotation, the one antagonising the other, and moving the
organ upon a middle cblique axis, which from the external border of the cornea runs obliguely backwards and inwards. The great oblique by an infernal
rotation carries the pupil downwards and outwards; the inferior oblique by an exferne! rotation of the ball carries the pupil upwards and outwards.—J. P.
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We can readily push the lower jaw forwards, and make the teeth project beyond the upper dental arch by means of the
external pterygoid muscle of each side, which, when they act together, will draw the condyles directly forwards. The digastric
musele draws the chin backwards, and replaces the bone acting as a retractor. In plate VIL, fig. 1, No. &, the external plerygoid
muscle of the right side is seen running backwards, and outwanrds, to be fixed to the neck of the lower jaw-bone and its inter-
articular cartilage ; it obviously can pull the condyle directly forwards towards its point of fixed attachment; and if the muscle
of the right side acts in this way, whilst the condyle at the left side remains in its socket, the chin is made to deviate to the left
side, and the lower teeth are rubbed horizontally across the upper ones. If this effort be discontinued, and the muscle of the
opposite side be brought into action, the movement of the jaw is reversed, and this alternation of action by the two external
pterygoids will produce that triturating motion by which any substance placed between the teeth is crushed or comminuted. The
most perfect provision for this movement is made in herbivorous and ruminating animals, which are furnished with broad
crowned teeth adapted to crush and triturate their food.

PLATE VIII

Tae movements and actions of the muscles of the forehead, eyebrows, cheeks and mouth, of which a side-view is given in
this plate, have been sufficiently dwelt upon in our remarks on expression, page 7; and the uses of the masseter, (fig. 1, 19,) and
of the temporal muscle (fig. 2, No. 1,) have been stated in the observations just made on mastication. The muscles which are
attached to the external ear have seldom any power of action in the human subject; but in several of the lower animals they
are highly developed and obedient to the will, which enables these creatures to turn the hollow of their ears towards that point
from which sounds issue, or from which they apprehend danger or surprise,

PLATE VII.

Shows some of the museles which move the lower jaw and the tongue.

Fio. 1. Exhibits two of the muscles of the lower jaw, as seen from the outside, with their points of attachment. Ne. 1. The malar or
cheek-bone. 2. The mot of the zygomatic process, the intervening portion of the zygoma being cut away 1o expose the two plerygoid
muscles. 3. The superior maxillary bone. 4. The lower jaw-bone. 5. The inter-articular cantilage, which is placed between the
condyle of the lower jaw, and the glencid fossa with which it anticulates. 7. The condyle. 8. The extermal perygoid musele,
consizting of two portions, of which one is attached to the external prerygoid plate of the sphencid bene, and to the tuberosity of the
palate bone, and the other higher up to the lower part of the great wing of the same bone: both became namow and wnite proviously
to their insertion into the neck of the condyle of the lower jaw, and the inter-articalar canilage. 9. The internal prerygoid muscle, to
expose which part of the branch of the lower jaw with its eoronoid process has been cut away. 10, The superior portion of the
external plerygoid musele.  11. The inferior portion of the same moscle.

Fia. 2. Shows the same parts when viewed from the inside. No. 1, 2. A verlical section of the sphenoid and occipital bones. 3. Tha
frontal bone cut through, its sinns being lail open. 4, 4, 4. The turbinate bones of the nose. 5. The hard palate cut through.
6. The lower jaw-bone sawed at its symphysis. 7. A small plece of the external plerygold plate of the sphenoid bone. 8. The
internal pterygoid plate. 9. The internal plerygold muscle which is attached above to the groove between the pterygoid plates, and
below to the branch, and the angle of the lower jaw. 10, Part of the external pleryroid moscle.

Fro. 3. The tongue-hone, (08 hyoides, o3 linguale,) its upper surface as seen from before.  No. L. The body of the bone. 2, 2. Tis great
homns or processes, (eorman) 3, 3. Tis small horns or processes, (comieula.)

Fro. 4. A lateral view of the same bone.  No. 1. Itsbody. 2. lis great processes. 3. Iis small processes.

Fig. 5. A lateral view of the tongue and its principal museles.  The left side of the lower jaw-bone and the tongue-bone, being retained
in their matural positions, together with part of the temporal bome of the right side. No. 1. The lower jow.bone. 2. Part of the
temporal bone. 3. The styloid process. 4. The tongue-bone, 5. The mastoid process. 6. The eondyle of the lower jaw, 7. Tta
coronoid process. 8. The section of the lower jaw at its symphysis. 9. The great process (comu,) of the tongue-bone. 10, Tta
small process. 11, The apper surface of the tongue. 12, The stylo-glossus muscle. 13, The stylo-hyoid muscle extending from
the styloid process to the tongue-bone. 14, A slit in its fibres throngh which the tendon of the digastric muscle passes. 15, Parl of
the style-maxillary ligament. 16. The stylo-hyoid ligament. 17, The hyo-glossus muscle. 18, The genio-hyo-glossns musele, it
TAme eXpresses its three points of attachment, viz. to the inside of the lower jaw at the chin, to the tonguebone, and to the under
surface of the tongae, along its entire length, from its root to its point; it is composed of diverging, or mther radiating fibres.
1%, The genis-hyoid musele.

Fie. 6. Another view of the same parts,—the hyo-glossns muscle being thrown down, 50 as to expose more fully the genio-hyo-gloszus
and the lingualis. No. 1. The mastoid process of the temporal bone. 2. The lower jaw-bone. 3. The lingualis musele. 4. The
tongue. 5. The stylo-glossus muscle. 6. The hye-glossus muscle reflected downwards so as to expose (3, 7:}. the lingualis and (5.)
the genio-hyo-glossus. 2. Part of the stylo-hyoideus muscle,

Muyscrps.—3
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PLATE IX.

Twue uses of the different muscles here exhibited have been already detailed in our remarks on the movements of the jaw,
the tongue, and the larynx, in deglutition and mastication.

Dislocations of the lmwer jow.—The different pieces which compose the skeleton, are connected one to the other in various
ways,—no motion whatever is admitted between some, a restricted movement takes place in other cases, whilst in some a free
motion is provided for in various directions. It often happens that the bones which form the joints, particularly in the limbs, are
thrown by various accidents into new situations, so as to lose their natural position and relation with regard to one another; in
other words, they are displaced, or to use the technical phrase, dislocated. In studying the dislocations of a particular joint, it is
usual to enquire in how many ways they-may occur ; and this includes a consideration of the form and mutnal adaptation of the
articulating surfaces of the bones,—of the arrangement and form of the ligaments which eonnect them,—the direction of the
shafis of the bones themselves, and above all, the direction, power, and modes of action of the different muscles placed round
the joint. Dislocation oceurs much more frequently in some joints than in others, arising from the great variety and freedom of
motion which they admit of; and also from the effects of pressure being more frequently transmitted to them: for instance, the
shoulder-joint is so construected, that the head of the arm-bone moves in every direction upon a small and shallow surface in the
scapula or blade-bone, from off which it may pass in different directions with great freedom, so far as the form of the articulating
surfaces and the structure of the ligaments are concerned ; and this natural liability to displacement is encreased by the eirenm-
slance that persons instinetively throw out their hands whilst falling, in order to protect themselves, and so the pressure and the
concussion become propagated by the bones to the shoulder-joint, and dislocation is produced. To this natural liability to such
accidents, there is further added, in many instances, what may be termed an acquired one, owing to a laxity of the lignments
produced either by effusion into the joints, or by previous dislocations, and still more by weakness of the surrounding muscles,
resulting from previous dislocations, or eaused by paralysis. 'When such a state of muscle and ligament exists at the shoulder-
Joint, dislocation often occurs from slight causes ; and owing to a similar state of relaxation in the articulation of the lower jaw,
dislocation has occurred in some individuals whilst yawning. The lower jaw-bone admits of three displacements : first, both its
articulating processes are thrown forwards under the zygomatic arch ; secondly, one of them is brought forward, whilst the other
remaius in its natural state ; lastly, it may slip before the inter-articular cartilage, owing to relaxation of the ligaments. The last
is termed subluxation of the jaw; the first is the complete dislocation ; the second is termed partial : all, however, take place in
one direction, viz. forwards. The head of the bone cannot go backwards, for that would require that its dental arch should
ascend to a level above its position when the teeth are closed, which is quite impossible : it is opposed, moreover, by the osseous
plate of the auditory tube, and is not promoted by the action of any muscle: on the contrary, it is oppased by the external
pterygoid muscles. Displacement directly inwards is prevented by the strueture of the articulating surface, and by the spine of
the sphenoid bone : and as it could only be produced by a blow upon the eheek, a force so applied would break the bone more
readily than it could displace its articulating extremity. Dislocation of the lower jaw cannot occur in infants, for in them the
branch of the bone forms an obtuse angle with its body, so that the neck which supports the condyle is nearly in the same
direction as the body of the bone. While such a conformation exists, the action of elevator muscles would tend to press the bone

PLATE VIII.

Fie. 1. Gives a side view of the muscles of the external ear, of the craniom, and of the fce, 1, I. The seeipito-frontal moscle, 2. Tha
fascia which binds down the temporal musele, and conceals it. 3. The elevator musele of the external ear, {m. attollens aurem; m.
auriculaire supérieure.) 4. The anterior muscle of the ear, (m. attrahens agrem ; m. auricalain antérieure,) 5. The posterior muscle
of the ¢ar, (m. retrahens aurem; m. suriculaite postérieure.) 6. The orbielar musele of the eyelids. 7. The pyramidalis nasi
muscle. 8. Part of the thangular musele of the nose, commonly called the compressor. 9, The elevator of the lip and mnose.
10. The elevatorof the upper lip. 11. The small zygomatic musele.  12: The great zygomatic muscle. 13, The elevator muscle
of the angle of the moath. 14, The orbicular musele of the lips. 15. The elevator of the lower lip. 16, The depressor of the lower
lip. 17. The depressor of the angle of the lip. 18. The buccinator muscle. 19, The masseter muscle, its external or lurge portion,
20, "I1u: smaller or deep-seated portion of the same musels, 21, The external lateral ligament of the lower jaw-bone.

Fie. 2. Gives a side mur of the temporal muscle exposed hy removing the strong membrane called the temporal fascia seen in fig. 1, No.
2, and I_}y Temoviag the masseter muscle, together with tha gygoma. No. 1. The temporal musele, (m. temporalis,) which is broad
and radiating at its upper part, and namowed almost to 2 point at its lower extremity, where it is inserted into the coronoid process (2)
of the lower jaw-bone. 3, The external lateral ligament of the lower jaw-bone.
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more closely to its socket rather than draw it forwards out of its place. This accident ean ocenr only when the bone is fully
formed, and when its braneh, or ascending part, forms nearly a right angle with its body, as is here delineated, (plate VIIL, fig. 2.)
When the jaw is alternately depressed and elevated, it moves as it were upon an imaginary centre, corresponding with the middle
of its branch, which is the flat square projecting upwards, nearly at a right angle with its body or horizontal part. If a pivot be
driven through the bone at this point, it will at once be perceived on depressing the jaw, that its angle passes backwards and
upwards, whilst its head moves downwards and forwards, describing small ares of circles. If this motion be carried to a
considerable extent, as in gaping, the direction of the masseter muscle, (plate VIIL, fig. 1, No. 19,) is rendered more oblique than
in the natural state, so is the internal pterygoid muscle, and the masseter will be observed under such eircumstances to be
stretched downwards and backwards towards the angle of the jaw. Now, if in such a state of things, a slight blow be given to
the jaw, the mnscles may be made to contract suddenly, and concentrating their force upon the angles of the bone, they are enabled
to draw them forwards, and thereby press the condyles under the arch of the zygoma. Tt is very likely that the depressor muscles
at the same time give a certain degree of fixity to the chin; and also that the external pterygoid muscles draw the condyles for-
wwards, thus eontributing to produce the displacement.  When this accident occurs, the appearance of the patient is that of foreed
and continued yawning ; the mouth gapes, the cheeks and temples are flattened, for the masseter, the temporal, and buceal muscles
are lengthened, and in a state of tension ; the external pterygoid muscles are relaxed. The elevator muscles are the antagonists
which oppose our efforts to replace the bone in its natural position. To overcome their resistanee, the surgeon avails himself of
an expedient, which enables him to act on the jaw itself, asif it were a lever of the first order; and it can be rendered such by
placing a {uleram, or prop, at each side, behind the last grinder teeth, at the angle formed by the body and the branch of the
bone ; and a piece of firm cork will suffice for this purpose. If the patient be placed in the horizontal position, with his head
sapported on a pillow, and the eorks are inserted between the jaws as just stated, by placing the hand under the chin, and drawing
it steadily upwards, the angles of the bone will be pressed backwards and downwards, the muscles will be kept still more on the
streteh, fatigue will be induced in them, and their resistance will gradually cease, and the bone will pass backwards into its place.
Some of the fibres of the oppesing museles may assist in promoting this end ; for those which form the lower part of the temporal
muscle, (plate VIIL fiz. 2, No. 1,) by reason of their direction, are enabled to draw the coronoid process of the bone backwards,
and some of the deep-seated fibres of the masseter can give the branch of the bone a similar direction. When the power is
applied in the way above directed, to the chin or front of the bone, the resistance is at the opposite end, and the fulcrom between
both; the procese of reduction becomes a mechanical contrivance by which we convert the jaw into a lever of the first order.
Partial dislocation of the jaw consists in the displacement of one of its condyles, which is drawn forwards under the zygo-
matic arch, whilst the other remains in its place. The chin, in such accidents, necessarily deviates to the side opposite to that in
which the dislocation has occurred ; so does the dental arch of the lower jaw, which also protrudes beyond that of the upper one
The mode of reduction is the same in this case as when the dislocation is complete, save only that one fulerum placed between
the jaws will suffice.
The subluxation of the jaw arises from relaxation of the ligaments, and consists of a displacement of the condyle from its
inter-articular cartilage, by which the jaw becomes motionless for a time, the mouth being kept slightly opened. Surgical assist
ance is seldom required in such cases, as the patient’s muscular efforts alone generally sneceed in righting the displacement,

PLATE X.

We have here given Cloquet’s dissection of the pectoral museles, with part of the deltoid and of the biceps. The insertion
of the pectoral muscle into the humerus not being perceptible in fig. 1, it is shown in fig. 2, No. 6, where it appears in the form
of a flat tendon, doubled on itself previously to its insertion into the anterior border of the groove which lodges the long tendon
of the ]:Iimpﬁ. musele, The great pectoral muscle, fig. 1, No. 8, consists of fleshy fibres in the greater part of its extent; its inser-
tion is tendinous, its points of attachment along the sternum are aponeurotic, and along the clavicle it is slightly aponeurotic. It
reaches from the last-named bone down to the cartilage of the seventh rib, along which it arises by an oblique border. The
middle fibres of the muscle extend transversely outwards ; those which come from the elaviele descend, whilst the inferior fibres
aseend, and as they pass to their insertion they lie posterior to the others; by this arrangement they become folded along the
anterior margin of the axilla. This muscle is subjacent to the skin and superficial faseia, the mamma alone interposing towards
its middle, and some fibres of the platysma myoides towards its upper part. The deltoid muscle, fiz. 1, No. 9, forms a fleshy
cap, which eovers the shoulder-joint ; its fibres are arranged into thick and coarse bundles; it overlays the tendinous insertion of
the peetoral muscle, and econceals those different structures which lic around the joint, and which can be exposed only by its
removal, as is seen in fig. 2. When the pectoral muscle is brought into action, it draws the shaft of the humerus inwards to the
side, and then forwards upon the chest if its efforts be continued. If the arm be previonsly everted, this muscle, by its mode of
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insertion, is enabled to assist in rotating it inwards ; and when the arm is elevated into the vertical direction, the lower or ascends
ing fibres of the pectoral muscle will draw it downwards. If the humerus be fixed, then this muscle can be made 1o reverse ity
mode of action, so as to draw upon the chest, by taking its fixed point upon the arm. Thus when, by elevating his arms, an
individual catches an object placed above him, and seeks to elevate his body as in climbing, the pectoral muscles will combine
with others, to draw the body upwards. This power of acting on the chest when the arms are fixed, enables it to dilate the walls
of the eavity in the efforts of forced inspiration. "When the arm of a crutch is placed under the axilla, and the lower margin of
the pectoral and latissimus, fig. 1. 12, are made to rest upon it, these museles, by taking their fixed points at the humerus, which
is rendered steady as soon as the hand grasps the erutch, will act upon the chest, and pull it upwards towards the fulerum upon
which they rest. In this way the body is lifted and supported, at the same time a slight effort sufficing to carry the legs onwards
in progression.

The deltoid muscle draws the arm outwards from the side, so as to bring it into the horizontal position, and by a continuance
of itz effort it can lift the arm upwards nearly into the vertical direction. When the arm is thrown outwards from the side, the
anterior fibres of the deltoid can assist the pectoral muscle in drawing it forwards towards the chest, and the posterior fibres,
(which, however, are not seen in this drawing, as they come from the spine of the scapula,) can move it backwards.

Fig. 2. exhibits the subeclavius muscle, 7, and the small pectoral muscle, 9, in such a way as to render their actions readily
intelligible. The subclavius is a long and narrow muscle, stretched obliquely from the cartilage of the first rib outwards, to be
fixed to the under surface of the clavicle. When in action, it will depress the clavicle, and assist in drawing it forwards; but if
the shoulder is fixed, then it will act on the first rib and steady it, assisting thereby to make it the point towards which the other
ribs are drawn in inspiration,

The small pectoral muscle, 9, extends obliquely upwards and outwards, to be fixed to the coracoid process of the scapula.
It therefore crosses the axilla and axillary vessels, and when the parts are in their natural position it is covered by the great
pectoral musele. It was sometimes called the small anterior serrate musele, in consequence of its attachment to the ribs by angular
processes,  When in action, it can draw the coracoid process downwards and forwards, giving thereby a similar inclination to
the shoulder-joint; in which movement the inferior angle of the scapula is made to move backwards and a little upwards. If,
however, the lower part of the serratus magnus is in action at the same time, the shoulder is made to come directly forwards.
This muscle can assist in dilating the chest, for if the shoulder be previously fixed, it will act from the coracoid process and draw
upon the ribs to which it is attached.

PLATE IX.

The second layer of muscles placed at the front of the neck is hore shown in the position in which they are ordinarily seen doring dissee-
tion, when the middle of the neck is supported by o block, and the head is extended backwards. The sterne-mastoid and the platysma
muscles are taken away, together with the cervical fascia.

No. 1. The lower jaw-bone. 2, 2. The mastoid processes of the temporal bone at each side. 3, 3. ‘The clavicles. 4. The under surfass
of the acromion process of the scapula. 5 The extremity of the comcoid process, 6. The glencid or articalating cavity of the
seapula. 7. The first bone of the stemom. 8, 9, 10. The three upper ribs. 11. The digastric musele. 12. The stylo-hyoid muscle.
13. The mylo-hyoid muscle of the left side, which is attached to 14, The tongue-bone. 15. The oblique fibres of the musele Just
named, inclining inwards to meet those of its fellow of the opposite side, which, however, is here taken away to expose the two
following muséles, viz, 16, The genio-hyoideus, and 17, The hyo-glossus, 18, The stermo-hyoideus musele. 19, The sterno-thyroidens
muscle of the right side, partly covered by the preeeding muscle. 20. The sterne-thyroid muscle of the left side, which is hero
exposed by removing the sterno-hyoideus.  21. The thyroid eariilage. 22, The thyre-hyoideus muscle, which is eontinued upwards
from the oblique line into which the sterno-thyroid is inserted almost as if it were 2 prolongation of it. 23. The omo-hyoidens musele,
seen in its entire longth. The upper part lies parallel, and on the same plane with the sternd-hyoideus muscle, whilst the lower part
extends downwards and backwards to the upper border of the scapula, into which iis fibres are fixed as well s into the ligament (24)
which erosses the supra-seapula moteh. 25. The anterior scalenus muscle. 26, The posterior sealenns musele. 27, The mectus
anticus major muscle. 23, Part of the levator anguli seapule musele, 29, Part of the splenius muscle. 30. The membrane (thyre
hiyoid) which connects the thyroid cartilage with the tonguo-bone. 21, The membrane {erico-thyroid) which connects the ericoid
with the thyroid eartilage. 32. The first ring of the wind-pipe. 33, The cricoid cartilage. 34, The thyroid gland. 35, The rings
of the wind=pipe. 36. The upper intercostal spaces.

Fii6. 2. The first hone of the sternum is here seen detached in order to show the points of origin of the sterno-hyoid and stemo-thyreid
muscles, which can only be seen in part, a8 in fig. 1,—18, 20, 0 long as the stermum is in its natural position. 1. The posterior surface
of the first bone of the sternum. 2, 2. Parts of the clavicles. 4, 4. The eartilage of the first rib at cach side. 5, The sterno-thyroid
musce. 6. Part of the Jeft sterno-hyoid muscle. 7. The right stermo-hyoid muscle.

Fig. &, This gives a side view of the u:m'nﬂwtilagmndlhah}'nidbumwgﬁhenﬁlhﬂumhmgundth:mnnd:wﬁeh connect them
1. The hyoid, or tongue-bone. 2, 2. [ts small homs or processes, 2. The large homs. 4. The thyro-hyoid membrane, 5 Thﬂ'
thyro-hyoid ligament. 6. The thyroid cartilage. 7. Its upper cormu, or process. 8. Its lower comu, or m o 'Ih.ﬂ.]]' e
ridge on the si_'le of the fhyroid m'lihmlwhinh gives insertion to, 10, The stemo-thyroid musele, and origin to, 11, Tha thrm-h:ﬂd
:;m:cﬂli:mfﬁg:;:thm is a part of the inferior constrictor muscle of the pharynx, spread out from its aachment to the side of the
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PLATE XI.

We have here some muscles shown in connexion with the chest and shoulder, which are still more deeply seated than those
seen in the previous drawings.  Along the side of the chest, and resting upon the ribs and intercostal spaces, is a muscle of con-
siderable extent, (23,) which reaches from the first, but sometimes from the second rib, as far down as to the ninth. To expose
it, the clavicle is sawed through, and the shoulder, with the scapula, drawn backwards. It is attached to the ribs by nine angular
points, like the teeth of a saw, from which ecircumstance it has been called “serratus ;" the other ends of its fibres are fixed along
the posterior border of the scapula, a considerable number of them being concentrated towards its inferior angle. When in
action, it draws the scapula forwards, and at the same time, by a slight effort, it can elevate the point of the shoulder, for it gives
the seapula a rotatory motion, by means of which, whenever its inferior angle is drawn forwards, the glenoid eavity is necessarily
turned a little upwards, and with it the shoulder-joint. It is in this way that the serratus contributes to support the shoulder
when a heavy burden is placed upon it. In every effort which we make when pushing anything forwards, this muscle is neces-
garily in action in order to fix the scapula, and make it a steady support for the humerus. When such efforts as these are about
to be made, the ribs must be rendered immoveable by a preparatory adjustment, in order that the musele may have fixed points,
from which to act along the side of the ehest. This can be done by taking a full inspiration so as to distend the chest, after which
the lower border of the cavity is kept fixed by the abdominal muscles and the diaphragm, and the air is prevented from escaping
by the closing of the chink in the larynx. The necessity of this preparatory effort is rendered apparent in persons who have a
fistulous opening in the wind-pipe, which allows the air to escape, for they eannat fix the chest so long as the aperture remains
open. M. Bourdon some time since ascertained the fact to be as here stated, by direct experiment. He made an opening into
the wind-pipe of a dog that was accustomed to jump and tumble about when bidden; after the operation the animal was no

PLATE X.

This plate commences the delineation of the muscles which move the upper extromity.

Fiz. 1. Shows the great pectoral musels, which is extended cutwards to the arm from the breast-bone, and the enrilages of the ribs also
a part of the deltoid muscle, which lies over the point of the sheulder, No. 1. The right clavicle. 2. The acromion process of the
scapula. 3. Part of the left claviele. 4. The stemuom or breast-bone. 5. Its eartilaginous appendage, (called, from its shape, xiphoid
or ensiform.) 6. The cartilages of the troe-ribe, 7. The cartilage of the seventh b of the right side, 8, The preat pectoral muscle
(m. pectoralis major; le gramd pectoral.) 9. The anterior part of the deltold musele, which is broad above at its attachment to the
clavicle, to the acromion and the spine of the seapula; and narrow at its insertion into the humens; giving it a triangalar form, not
unlike that of the Greck letter Delta, from which circumstanee its pame is ken. 10 Part of the subclavius moscle; placed deeply
under cover of the clavichs, but perceptible in the interval between the two preceding. 11, Part of the small pectoral musele, which
is also deeply scated. 12, Part of the great musele of the back (latssimus dorsi,) which is here seen forming the posterior fold of
arm-pit; the lower margin of the great pectoral muscle forms the anterior one,  13. Some fibres of the great serratus muscle, seen in
the interval between 12 and 8. 14, 15. The fleshy part of the biceps, or two-headed flexor muscle of the arm. 16, The origin of
the anterior brachial musele, just below the insertion of the delioid,

Fia. 2. Shows the parts which are secen after the removal of the pectoral and deltoid museles. 1. The sternum. 2. The right clavicle.
3. The acromion process. 4. The capsular ligament of the shoulder-joint, covering the head of the humeors. 5. Part of the filees
of the great pectoral musele, left at their eonnexion with the sternum. 6. The external part of the same musele, which becomes flat
aid tendinous at its insertion into the humems. 7. The subclavian muscle, lying along beneath the elaviele, 1o the under surfaee of
which it is attached ; its inner extremity is fixed to the cartilage of the first rib, (8.) 9. The small pectoral muscle, (m. peetoralis
minor; petit pectoral,) whicki is attached by separate processes to the thind, fourth, and fifth ribs, from which its fibres pass upwands
and outwards, to be inserted into the corcoid process of the seapula (10.) 11, “The triangular ligament stretehed from the corzecid 1
the acromion process, so as to overhang the shoalder-joint. 12. The coraco-brachial muscle, (m. coraco-brachialis.) Its name expresses
its points of attachment to the corcoid process and the humerus, 13, The inner, or short head of the biceps musele, which is attached
above to the coracoid process eonjointly with the preceding musele, in apposition with which it descends along the fore part of the
humerus. 14, The external, or long head of the hiceps muscle, seen after it has emerged from under eover of the capsular ligament
of the shoulder-joint ; the upper part of the tendon runs over the anicolating head of the humerus, and is fixed to the top of the glenoid
eavity of the sapula.  As it mans through the joint it is surrounded by a tubular process of its synovial or lining membrne,  Some
of the fibres of the eapsular ligament are here shown arching across the groove in the bone which lodges the tewdon, so as te allow it
to pass down freely. 15, The fleshy body of the muscle placed at the fore part of the upper arm, where it makes a considerable pro-
jection.  16. Some fibres of the anterior brachial moscle. 17, Part of the subscapular musele, lying deep in the axilla. 18, Pore

= of the great tercs muscle, lying below the preceding. 20, The extermal intercostal muscles, placed between the ribs, 21, Pant of
the internal intercostal muscles,
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Jonger able to make any similar effort, though evidently willing to do so; but when the wound was closed the lost power was
jmﬂmdintely restorsd.  The serratus muscle ean, like most others, reverse its line of action ; instead of acting as it ordinarily
does upon the scapula, it can readily be made, if this bone be fixed, to act on the ribs, and draw them upwards and outwards,
by which means it becomes a powerful agent in forcible inspiration.

The subscapular muscle, (24,) acts upon the humerus, and makes it tum upon its own axis, rotating it inwards. 1t assists
in drawing the arm towards the side if it has been previously thrown outwards, and also contributes to keep the head of the bone
in close apposition with the surface of the shallow cavity with which it articulates,

The scalenus anticus, (22,) can slightly bend the veriebral column laterally, and if the two muscles of opposite sides act
together, they will contribute to maintain it in the erect position. If the neck be fixed, these museles, acting from above, will
draw on the first ribs, so as to fix them, and make them the point towards which the other ribs will move in inspiration.

The posterior sealenus, (21,) exerts the same influence upon the vertebra and ribs, which the anterior one does. The elevator
of the angle of the scapula, (No. 20,) draws upwards the superior angle of the scapula, particularly if it has been previously
depressed ; by this movement the glenoid cavity and the shoulder are inclined downwards. When the shoulder and seapula are
fixed, it can act on the cervical vertebree, and draw the spine towards the side.

Dislocations af the Claviele—The clavicle is more frequently the subjeet of fracture than of dislocation. Boyer says these
accidents oeeur in the proportion of six to one.  Yet were we to look at the structure of the sternal or acromial articulations of
the bone, we should at first be disposed to think that dislocations frequently oceur in them. The inner extremity of the clavicle
rests upon a shallow noteh in the upper angle of the sternum, beyond which it projeets considerably, and the external extremity
is connected with the acromion by a narrow plane surface, both conditions being apparently favourable to dislocation. The
comparative infrequency of the accident is owing not merely to the ligaments which form the joints just named, but also to the
accessory ligaments which connect the clavicle with the coracoid process (coraco-clavicular) and with the first rib, (costo-clavieu-
lar.) Moreover, in the concussion produced by a fall either on the hands or on the shoulder, a thin long bone such as the claviele,
will, when bent much beyond its natural curve, give-way and suffer fracture towards its middle more easily than be displaced at
either extremity. The inner end of the bone may, however, be thrown forwards upon the sternum.  Dislocation downwards is
altogether impossible, for the first rib lies beneath it ; there is no case recorded of dislocation directly upwards ; and though most
writers admit the possibility of the displacement backwards, they do not cite any case in which it occurred as the result of violence.
When the clavicle is dislocated forwards upon the sternum, the shoulder is depressed a little, and its point brought a little nearer
to the central line of the body than that of the sound limb, for it is no longer borne off by the clavicle. The patient experiences
difficulty in the movement of the arm, particularly in the direction upwards or forwards, his head inelines towards the affected
side, and the clavicle no longer retains its natural position. It should be recollected that the line of that bone is not exactly
horizontal ; its outer extremity is raised a little, so that its direction is from without inwards, downwards, and a little forwards.
When dislocated, the slight degree of obliquity which it naturally possesses is much inereased, owing to its inner extremity being
pressed downwards and forwards wpon the sternum, where it forms a prominent tumour. This dislocation is more likely to
happen in females and in young male subjects than in adult males. It may be produced by a forcible retraction of the shoulders
or by a fall upon the point of the shoulder. Its reduction is easily effected, by placing the knee between the seapule, and then
drawing the shoulders backwards, when the bone will drop into its natural pesition; but it will slip out of its place again if the
arm be not supported, and the shoulder borne off from the side by the application of a pad in the axilla supported by a proper
bandage, the arm being at the same time kept in a sling. Boyer expresses a decided opinion, that the sternal end of the clavicle
cannot be dislocated backwards, at least by any of the ordinary eauses which produce such accidents. Sir A. Cooper says he
has never known this dislocation to occur from violence, and that, if ever it did happen, it could only be from a blow upon the
fore part of the bone, which would rupture the sterno-clavicular and costo-clavieular ligaments, and foree the bone direetly
backwards ; but of this there is no instance on record. This displacement was, however, produced by a slow and gradual process
in a person whose spine was distorted so much as to cause the scapula at one side to advance forwards and press the clavicle
constantly backwards and inwards. In process of time the posterior sterno-clavicular ligament gave way, and the end of the
bone slipped back behind the sternum, so as to produre considerable distress by its pressure on the asophagus,—so much so that
nothing but its removal conld have saved the life of the individual.

. The external or mpqla.r Er_ui of the clavicle may be displaced from its connexion with the acromion process hy a fall on the
P“m,! of the shoulder, which will press Llhﬂ‘ scapula q-:-wnwa.:ds and inwards so as to separate it from its connexion with the
e‘t:!ﬂcle. The shnulder of the nﬂ'mmvli! s_ldg is mnljr-dgpmmd and inclined a little inwards. By making pressure along the
gpine of the 5:.'-:1]’:11!:1. WII‘h the fingers, it is readily n‘mertmned that the acromion process is no longer on the same plane with the
end of llhc :]lil‘i"h!lﬂ, but is sunk gumcwh?.t beneath it. The depression of the shoulder eauses the skin to be drawn tightly over
the projecting end of the clavicle, which renders every movement of the part painful. Finally, if the shoulders be drawn
em:u_iﬂg.r }:ack, S0 .thm the a:r:mmmn may be carried mlt_wnrds and upwards to its proper level, the displacement is at once reduced,
but it will speedily recur if the shoulders be left without support. From this it follows, that in the management of such an
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accident, adequate means should be devised to raise the scapula and bear it off from the side, the arm being at the same time
supported 50 as to prevent its weight from depressing the scapula.”

Dislocations of the Showlder—The head of the humerus may be displaced from the glenoid cavity of the scapula, in either
of three directions; it may be forced downwards into the axilla, or forwards and upwards, so as to be placed on the sternal side
of the coracoid process, or backwards, so as to rest upon the posterior surface of the scapula:—finally, a partial displacement
may oceur, in which the head of the bone does not entirely leave the glenoid cavity, but rests partly on its inner border, and
partly on the outer side of the coracoid process. The displacement backwards is a rare occurrence ; it often occurs in the direction
forwards ; but by far the most frequent form of the accident is that in which the bone is pressed downwards.

When dislocation into the axilla has occurred, the limb is necessarily lengthened, which is rendered obvious if the patient is
viewed from behind, and the position of the elbows be compared one with the other. The arm is thrown somewhat outwards,
so that the elbow is removed from the side, and on examining attentively the direction of the axis of the arm, it will be
found that, instead of passing upwards from the elbow to the point of the shoulder, it inclines inwards, so as to terminate
about two inches below that point that is a little beneath the border of the glenoid cavity. The shoulder no longer presents that
rounded form which naturally marks it, and which depends on the support which the deltoid muscle receives from the head of
the humerus. In the new state of paris consequent on the displacement of the bone, a depression exists instead of a fulness,
and the want of support is readily perceived, if the fingers are pressed from point to point along the shaft of the humerus
upwards, to where the deltoid appears sunk in. As the muscle last named is stretched, owing to its points of attachment being
farther apart than in their natural condition, the border of the acromion process is rendered prominent, giving an appearance of
sharpness to the shoulder. On scarching for the head of the bone, it will very readily be found in the axilla, and can be distinetly
felt, if’ the arm is drawn outwards a little. The power of voluntary motion is in a great degree lost; the patient can no longer
move his arm upwards, or raise it towards his head ; he ean, however, move the limb a little forwards and backwards as it hangs
by his side. The limb may be drawn outwards, and elevated a little, without causing much pain ; but any effort to depress it, so
as to bring it nearer to the side, is strongly opposed by the action of the deltoid, and productive of much pain, owing to the
pressure of the head of the bone upon the nerves; henee it is that to relieve the pain and lessen the tension of the museles, the
patient instinctively inclines his head, and even his body, to the affected side, and supports and steadies the limb, by holding the
fore-arm or elbow with the other hand.

This displacement may be produced by a fall on the point of the shoulder, or by falling on the side with the elbow thrown
outwards, or by falling forwards with the hands outstretched. In the two latter eases, it results partly from external violenee,
but still more from muscular action. For when the body comes to the ground with the elbow thrown out from the side, the line
of the arm is inclined to that of the body at a considerable angle ; the lower end of the arm becomes fixed by its pressure against

the ground, the upper end rests obliquely against the glenoid cavity of the seapula, and the musecles which form the folds of the
arm-pit, are stretched across from the body to the humerus into which they are inserted. Under such cireumstances, it represents
a lever of the third order, the fulcrum being at the lower end, the resistance being at the upper, and the power, viz. the muscles,
being between both; from which it follows, that if the muscles are thrown into action, they will instantly overcome the slight
Tesistance given to them at the shoulder joint, and draw the bone downwards into the axilla.

The eapsular ligament is torn not only at the lower part of the glenoid cavity, but also along the whele length of its inner
margin. The head of the bone rests on the lower border of the scapula to the inner side of the long head of the triceps
muscle. The tendon of the subscapular muscle is also torn, the deltoid is stretched, and its fibres elongated, the supra and infra
spinatus muscles are necessarily stretched too ; the teres major and minor muscles suffer little change ; but the coraco-brachialis,
the biceps, and the long head of the triceps muscles are all stretched.

If it is admitted as a general principle, that in the management of dislocations the muscles should be relaxed as much as
possible, more particularly those which are in any way put on a stretch by the new condition into which the bones are placed,
there can be little doubt as to the position into which the arm and fore-arm should be put in order to reduce with most ease the
form of dislocation we are now considering. The deltoid and supra-spinatus muscles are most effectually relaxed by drawing
the arm outwards and upwards from the side until it is brought into the horizontal position, so as to form a right angle with the

body. Again, the biceps muscle is relaxed by bending the fore-arm upon the arm so as to form an acute angle with it. Yet
this is not the position most commonly adopted ; the dislocation is often reduced by placing the arm at full length parallel with
the body, fixing the heel in the axilla, and pulling at the wrist, in which position every muscle which is placed in an unnatural
degree of temsion by the dislocation of the bone is rendered still more tense, and necessarily gives much more resistance than it
would do if the limb were placed in the position above indicated. The same remark applies to the practice of reducing the

* If care be not exercised in treating dislocation of the humeral end of the clavicle, to keep the scapula well out as direeted in the text, by means of a pad
in the axilla, the end of the clavicle will ride over the acromion, and the usefulness of the upper extremity be much impaired. A mismanaged case of this
description, is now under my notice.  The arm eannot be brought freely round upon the chest; the clavicle no longer serving its purpose of a moveable stay,
with a joint at each end, the fulerum being at the sternum; but slides over the acromion in the attempt, so a8 10 meke an unusual prominence under the skin, and
excite considersble pain.—J. P.
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dislocation by placing the knee in the axilla. The objection is lessened in some degree, when extension is made from the arm
above the elbow, the fore-arm being flexed. Both modes of practice, however, suceeed in recent dislocations with sufficient
facility, but if they produce much more pain than accompanies the reduction, when care is taken to relax the muscles, then the
motive for their continuance must be that they require little apparatus, and that success justifies their continuance.*

The humerus may be thrown forwards and inwards off the glenoid cavity ; in which case its head will be lodged at the
inner side of the neck of the seapula; it is also drawn upwards so as to be placed upon a level with the second rib at the inner
side of the coracoid process, and beneath the elavicle. In this dislocation, the ann is necessarily shortened ; the elbow is thrown
outwards from the side and also backwards. The margin of the acromion process is prominent, and the depression beneath it is
more perceptible than in the dislocation downwards, On tracing the direction of the axis of the arm, it will be seen to drop to
the inner side, and above the glenoid cavity ; and if the hand be placed beneath the clavicle, a tumour can be felt under the
pectoral muscle, which will be found to move or roll if the elbow be rotated. The movements of the limb are very much
restricted ; the arm is with difficulty drawn outwards from the side, for it is checked by the coracoid process: if it be drawn
forwards, its head is pressed against the venter of the scapula, and the rotator muscles restrict its motion backwards. The
dingnostic marks of this dislocation are thus briefly summed up by Sir A. Cooper: % The head of the bone is below the
clavicle, the elbow is separated from the side, and thrown backwards; and rotation of the arm gives motion to the head of the
bone in its new position.'”

Though the movements of the limb are thus restricted, the pain which is felt is not so great as in the other dislocation, for
the nerves are not so much compressed. This accident commonly results from a fall when the arm is thrown out from the side,
and a little backwards, by which means the head of the bone is forced forwards and upwards, tearing through the inner side of
the capsular ligament. The bone in its new situation has in front of it the pectoralis minor as well as major; its outer side is in
immediate contact with the venter of the scapula—the subscapular muscle is parily detached from the latter surface—its inner
surface is separated from the ribs by the fibres of the subscapular muscle, and the serratus magnus. The rotator muscles are
stretched, as well as the posterior fibres of the deltoid musele ; the part of the latter which arises from the clavicle is relaxed, so
is the pectoralis major. This dislocation may be reduced by placing the heel in the axilla, and making extension from the arm
immediately above the elbow, having previously placed the limb in a state of flexion, in order to relax the biceps muscle; but
this method is not so often resorted to in the present case, as in the dislocation downwards. Counter-extension is effected by
means of a bandage or girth, so applied as to fix the scapula ; and extension is made from the arm above the elbow, the fore-arm
being bent, so as to relax the biceps; the limb should be drawn downwards and a little backwards, corresponding with the line

PLATE XI.

Shows the deep-seated muscles at the side of the neck and the chest; also the subscapular musele, to expose which all the parts in the
axilla must be removed, and the seapula drvwn backwands out of its place,

No. 1. Part of the cceipital bone. 2. The mastold process of the temporal bone, 3. The styloid process. 4. The bodies of the cervieal
vertehre. 5, 5. The inner and outer ends of the claviele, the intermediate part being cut away. 6. The acromion process of the
seapula. 7. The eoraceid process. 8. The ligaments which connect it with the under surface of the clavicle. 9. The upper angle
of the scapala. 10. The upper part of the humerns. 11. The lower border of the scapula. 12. The lignment connecting the first
rib with the claviele. 13, The sternum. 14, Its cartilaginous appendage. 15, The stemal or true ribs,  16. Three of the astemal
or falae riba.  17. The line of the base of the scapula. 18, Part of the complexus muscle. 19, Part of the splenius. 20, Tha
elevator musele of the angle of the seapula, (m. levator anguli scapule ; "angulaire,) which is attached at one end by three or four
tendinous points to the transverse processes of the apper corvieal vertobre, and by the lower to that part of the base of the scapula
which lies above its spine. 21. The posterior scalenus muscle, which is extended from the first and seeond rils at their back part to
the transverso processes of the six lower cervical vertebre, 22, The anterior scalenus muscle, extending from the inner border and
upper surface of the first rib upwards, to the transverse processes of the cervical vertehrae, from the thind to the sixth, 23, The part
of the first rib which is included between the sealeni museles, and over which slides the subclavian artery as it passes from the neck
into the axilla. 4. The subseapular musele, (m. subscapularis,) which in the natural position of the parts lies deeply in the axilla
under cover of the scapula.—(Plate X., fig. 2, No. 17.)—1It is here thrown forwards by the eversion of the shoulder, which shows its
points of origin from the concave surface and the base of the scapula 17, and its insertion into the small 1uh¢r¢1:mcl'th humeriz,
25. The great sermatus muscle, so called from its mode of attachment to the ribs by a series of angular processes resembling the teeth
of a saw. The muscle is of considerable extent; it rests upon the external surface of the nine upper ribs and the intereosta] spaces,

and is inserted into the whole length of the base of the seapula, the ter number of its Gk .
ST S T o e e o y A€ grea res being concentrated at the lower and

*® M. Malgaigne, of Pariz, has lately introduced the following method for reducing the luxation into the axilla, which, more efeetually (han any other. relaxes
the two resisting muscles, the supra-spinates and deltvides. The patient lies down upon the side. The surgeon is m“;] P huhrj_n.:l X ny m-rmpnh
is well fixed, by placing one hand or fost upon the shoulder, or passing a jack towel over it, and fixing it to the opposite comer of the hed -':':; elbow is then
to be raised up from the side, aud drawn straight up by the head, till the head of the bone, reaching the level of the socket, slips into its ph:;a_.lf P.
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which its axis represents in the new position in which it is placed by the dislocation. By observing this precaution, the head of
ihe bone is drawn elear of the coracoid process of the scapula, but when it is moved downwards a little, so as to approach the
glenoid cavity, the arm should be drawn forwards at the elbow, so as to facilitate the passage of the head of the bone backwards
into the glenoid cavity. .

The head of the humerus may be thrown backwards upon the dorsum of the scapula, where it will necessarily form a con-
siderable tumour beneath the spine of that bone, and behind the glencid cavity. The depression beneath the acromion in this
ease is not so great as in the dislocation downwards: the direction of the axis of the limb is forwards and inwards, the arm
being elosely applied to the side, and, as it were, inverted. When the elbow is rofated, the protuberance formed by the head of
the bone in its new sitnation can be readily felt beneath the spine, and farther back than the point of the acromion proecess. In
one case cited by Sir A. Cooper, free motion was practicable backward and forward, but the limb could not be raised, or carried
from the side without great difficulty, (on Dislocations, p. 416 :)—whilst in another, p. 404, the arm could be moved considerably
either upwards or downwards, but the motion in the anterior, or posterior direction, was very limited. In the few cases of this
aceident which we find reported, the reduction was easily effected. The counter-extension is made in the same way as in the
other dislocations : by a gradual extension the limb is drawn directly outwards, so as to dislodge the bone from the dorsum of
the scapula ; if the elbow be then inclined a little backwards, the head of the bone will readily slip into its place.

A partial dislocation of the humerus has been known to occur in a few instances. In these, the head of the bone was not
thrown altogether off the glenoid cavity ; it rested paitly upon its inner margin, and partly upon the contiguous portion of the
coracoid process. The position of the bone thus placed, distinguishes the accident from the complete dislocation ; for in the latter

PLATE XII.

Fie. 1. Shows the fascia of the arm, and of the palm of the kamd. No. 1. The inner end of the clavicle, the bone being fore-shortened in
an extreme degrec. 2. The comeold process. 3. The subscapplar musele, its fibres being partly concealed by a thin membrane or
faseia. 4. The anterior part of the deltoid musele. 6. The tendon of the latissimus dorsi. 6. Part of the pectoralis major musele:
between the two last are seen, 7. The coraco-brachialis, and 8. The short head of the hiceps muscle, passing down from their sttachs-
ment 10 the comecid process, 9. The fascia rendered prominent by the projection of the belly of the biceps musele. 10, Indicates
the place of the triceps. 11, Lies ovor the point into which the coraeo-brachinlis is inserted. 12, The position of the inner condyle.
13. Filres given off from the tendon of the bicops muscle, which strengthen the fascia, 14, 15, 16, 17, Indieate the points at which the
fazeia is stretched over the supinator lonmas, flexor earpi ulnards, palmaris longus, and flexor carpi radialis. 18, The palmar fseis:
farther on it widens and presents distinet points of attachment to the extremities of the metacarpal bones. Extemal to it are seen the
museles of the thumb. Those of the little finger lie to its inner border.

Fie. 2. Shows the fascin on the posterior and extemal part of the anm and fore-arm.

No, 1. The acromion process. 2. The spine of the seapula. 3. The thin part of the faseia covering the deltoid mosele. 3. biz, The
dense fascia covering the infra-spinatus muscle. 4. The fassia, whese it covera the biceps muscle. 5. The place of the triceps.
6. The place of attachment of the Fascia to the external condyle:—7. To the external ridge of the homerus. 8, 9, 10, The fascia
strained over the supinator, the common extensor, and the vinar extemsor. 11, The poaterior anmular ligament of the wrist, 12, The
fascia covering the back of the hand, which is so thin as to allow the tenidons of the extensor museles to be seen throngh it

Fio. 3. Shows the posterior anmular ligament of the wrist, and the sheaths which it forms for the transmission of the temdons of the
extensor moscles.  The wrist joint has been eut across, and the radius and ol sawed through immedintely above it.

Ne. 1. The articulating surface of the mdins, 2. The triangular ligament, which connects its inner border with the styloid process of the
wina. %, The posterior annular ligament of the carpus. 4. The canal for the extensors of the metacarpal bone and first plalanx of
the thumb. 5. One which is common o the tendons of the extensor carpi radialis, longier and brevior. 6. The canal for the tans-
mission of the extensor of the secomd phalany of the thumb., 7. One for the common extensor, and the indicator muscle. B, That
fior the extensor of the little finger. 9. The sheath, or mther canal, which transmits the tendon of the flexoer carpi lnaris muscle.

Fig. 4. Shows the anterior annular ligament of the wrist, as it is stretched across from its inner to its onter border, forming with the carpal
bames o ring or cauxal, for the transmission of the fexor tendons,

Mo 1. The anterior annular ligament of the wrist. 2. The pisifonn bone, 3. The tmpeziom. 4. The eoneiform bone, 5. The semi-
Tumar. 6. The scaphoid bone. 7. The ring which transmits the flexor tendons, near which is the small ring for the tendon of the
flexor carpi radialis.

Fie. 5. Gives a side view of one of the fingers, in order to show the fibrous band or sheath which binds down the tendons of the flexor
muscles; and the manner in which the interossens and lumbricales muscles become fixed into the expanded tendon of the extensor
muscle,

Nea. 1. A metacarpal bone. 2. The fleshy fibrez of an interosseus muscle. 3. A lumbricalis musele arising from 4, one of the tendons of
the deep flexor muscle. 5. The extensor tendon running along the dorsal surface of the bone, and prolonged upon the phalanges of
the finger. 6,7, The insertion of the intercsseous and Jumbricalis into the border of the extensor tendon. 8. The tenden of the
superficial fexor entering the sheath. 9. The fibrous sleath, which binds down the flexor tendons as they run along the palmar
aspect of the finger.

Fie. 6. "The same finger placed in the bent position, in order to show how the sheath binds down the fexor tendons, and inereases their
power; also how the lumbricales and intercssed may become flexors of the first joints of the fingers,

MuscLes,—4
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it lies at the sternal side of the coracoid process, and in the former at the scapular side. It may be produced by a fall on the
shoulder ; after which, the shoulder no longer retains its usual roundness: a depression exists over the back part of the shoulder
joint, so that the posterior half of the glenoid cavity can be perceived to be unoceupied by the head of the bone. When the
upper extremity of the bone is thus thrown forwards and inwards, its axis will necessarily incline from above downwards, and a
little backwards and outwards ; the limb cannot be raised directly from the side, for by that movement the head of the bone is
made to strike against the coracoid process, but if the elbow be drawn a little forwards, it may then be carried upwards. This
form of dislocation is easily reduced ; but it has a tendeney to slip forwards again. The extension and counter-exiension are made
i this case in the same manner as in the dislocation forwards; but it is ¢ necessary to draw the shoulders backwards, in order
to bring the head of the bone to the glenoid cavity : immediately when the reduction is completed, the shoulders should be bound
back by a claviele bandage, else the bone will immediately slip forwards against the coracoid process.” (Sir A, Cooper on Dis-
locations, p. 410.) If the clavicle bandage cannot conveniently be procured, a moderately sized pad may be placed in the axilla,
and the elbow drawn forwards and inwards to the side of the chest, and retained in that position by a circular bandage, carried
round the body. When the arm is thus placed, it must be obvious that the head of the bone is directed backwards and outwards,
and thereby kept in apposition with the glenoid cavity of the scapula.®

PLATE XII.

Tuts plate gives back and front views of the thin firm membrane which invests the museles of the arm and fore-arm; it
binds down the muscles like a band or sheath, from which circumstance it is called fascia; it is placed immediately beneath the
skin, with which it is connected by cellular tissue, by small blood vessels and filaments of nerves, which must pierce this mem-
brane before they can reach the tegument. The fascia resembles a web composed of white shining fibres, which run in various
directions, some transversely, and others longitudinally, so as to form a layer of membrane; the outline of the muscles can be
distinctly traced, even while they are covered by the fascia, for the membrane is closely adherent to them, and also gives off from
its inner surface thin plates, which project into the interstices between several of the muscles, like so many partitions. The
membrane i not of uniform thickness throughout its entire extent; it is thicker and firmer on the back part and outer side of the
limb, than on the inner and fore part. At the bend of the elbow, the fascia is intimately connected with the condyles of the
humerus, and also with the two ridges which extend upwards along the bone from these prominent processes; the latter eon-
nexion is effected by means of two firm plates of membrane, similar in structure to the fascia, which pass from its inner surface
to the bone, so as to form partitions between the extensor and flexor muscles; from which circumstance they are termed inter-
muscular ligaments. They serve, however, another purpose; they give an increased surface of attachment to the muscles, for
several of the fibres of these arise from them. The inter-museular septum at the outside of the arm, reaches from the external
condyle to the insertion of the deltoid; that at the inner side, from the corresponding condyle upwards to where the coraco-
brachialis muscle is inserted.

At the outer side of the arm, the fascia is intimately connected with the insertion of the deltoid muscle, at which point it is
strong and firm; but when traced upwards over the muscle, it becomes thin, so as to resemble a slight layer of condensed cellular
tissue, rather than an investing membrane. In this altered form, it reaches as far as the spine of the secapula, and the outer part
of the clavicle; behind the border of the deltoid it becomes blended with a very dense and firm membrane, which covers the
infra-spinatus musele. At the inner side of the limb it gradually becomes weak as it approaches the axilla; but it can be traced
upon the pectoral muscle, ;',q.nd the latissimus dorsi, where they form the folds of the axillary space, for it is stretched across from
the one to the other : from this point it gradually degenerates into mere cellular tissue, as it reaches the side and fore part of the
thorax,

The ﬂfﬁﬂiﬂ- of the fﬂm'“_"“ is very dense and firm, particularly at the back part, and along the ulnar border ; at the wrist, it
is inserted into the annular ligaments. Its outer surface is separated from the tegument by the superficial veins, nerves, and
ll'f‘nph“‘”i ils inner surll'am. is intimately eonnected with the fibres of the museles which arise from the condyles, and moreover
gives off thin layers, which lie between them like so many septa, at the same time that they increase their points of attachment.
for several of the muscalar fibres arise from them.

The anterior annuler ligament of the wrist is a strong firm band of white shining fibres, stretched across from one border

* Young children are particularly Hable to this form of subluxation of the hameras, a fact which T believe has o F .

e 3 lieve not been noted. Four cases of the k
come under my notice in the last three years, resulting from falls vpon the shoulder.  Slight efforts sufficed to replyce the gy o ﬂ“le IM,I:::
the perfect use of the limb was s speedy as to make it probable that in these instances the eapsular ligament had 1 fad Bt m:” % B di';]"“ G

of the head of the bone. Tn ons case the diagnosis was at first rendered cbacure Iy 2 slight erepitation : 5 g :
about the joiat.—J. P. Y @ slight erepitation, resulting from an inflammatery thickening of the tissucs
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of the carpal bones to the other, so as to convert the groove which these bones form into a canal.  (Plate X1 fig. 4.) Iis outer
end is attached to the fore part of the trapezium and scaphoid bones, the inner to the pisiform bone, and the unciform. The
fascia of the arm is attached to its upper edge, and to the lower is fixed the palmar fascia : its anterior or superficial surface gives
altachment to some of the muscles of the thumb, and of the little finger; the posterior is in apposition with the tendons of the
flexor museles which slide beneath it.  This surface is lined by a synovial membrane, which is prolonged upwards and down-
wards upon the flexor tendons, and dips in between them so as to facilitate their various movements; the tendon of the long
flexor of the thumb has a distinet synovial sheath.

The posterior annwlar ligament of the wrist is stretched obliquely across the extensor tendons, and retains them in their
situation. It is not by any means as strong or firm as the anterior ligament ; its external extremity is attached to the outer part
of the radins, from whence it is stretched inwards, and turning round the inner border of the wrist becomes attached to the pisi-
farm bone, and the anterior annular ligament. Its upper border gives attachment to the faseia of the arm, (Plate XIL fig. 2, No.
11;) from the lower extends a thin fascia which covers the back of the hand, No. 12. Its posterior surface is subjacent to the
* skin; and from the anterior, bands are given off which are interposed between the tendons of the muscles, and by becoming
fixed to the different prominent points upon the surface of the bones, convert into canals the shallow grooves which are marked
upon the lower ends of the radius and ulna. (Plate XIL fig. 3.) These canals are lined by synovial membranes, which are
reflected upon the tendons for some way both upwards and downwards,

The palmar fascia, (Plate XIL. fig. 1, No. 18,) is a dense firm layer of fibrous structure, and of a triangular form, which
extends from the anterior annular liganment of the wrist to the extremities of the four metacarpal bones, which support the fingers.
Its narrow part or commencement is attached to the anterior annular ligament of the wrist, and to the tendon of the palmaris
longus muscle. When traced forwards over the metacarpal bones, its fibres divide into four separate bundles, which are directed
towards the extremities of the metacarpal bones: there each divides into two slips which diverge so as to leave a free passage
for the transmission of the flexor tendons, and of the nerves and vessels. The slips or processes here alluded to, as they turn
backwards, become fixed to the transverse and anterior metacarpal liganments. The fibres, which in this arrangement ron forward
from the anterior ligament to the metacarpal bones, are interwoven with others which run in a transverse direction, so as to pre-
vent their being separated or torn.  From the edges of the palmar fascia thus disposed, a thin lamella projects inwards over the
museles of the little finger, and outwards over those of the thumb. The superficial surface of the fascia is subjacent to the skin;
the deep one rests upon the flexor tendons and the palmar nerves and vessels, which it binds down and conceals.

PLATE XIII

These two drwings show the moscles which are in intimate relation with the shoulder joint.

Fie. 1. Na. 1. The clavicle. 2. Its outer end. 3. The acromion process of the scopula. 4. The ligement which connects these two
bones. 5. The spine of the scapila, which is here greatly fore-shortened as the parts ane viewed laterally : part of the supra-spinatus
muscle is seen above it. 6. The deltoid musele, 7, Its insertion into the humems. 8. Part of the infre-spinatos mosele, 9. Part
of the teres minor muscle. 10. The origin of the teres major muscle. 11. Part of the biceps musele. 12, The origin of the brachialis
anticus musele, immediately below the insertion of the deltoid. 13. The long head of the triceps musele. 14. The second or external
head of the same muscle.

Fio. 2. Shows the external votator moscles as they are seen from behind ; the deltoid is removed in order 1o expose their insertions, as well
a8 the points of attachment of the teres major muscle, and the ongin of the two heads of the triceps.

Mo, 1. The acromion process. 2. The spine of the seapula. 3. The base of the seapula. 4. Tis inferior angle. 5. The great tuberosity
of the humerus. 6. The shaft of the bone drawn obliguely outwards and forwards. 7. The supri-spinatus musele, 8, Its tendinoos
insertion into the upper part of the great twberosity of the humerus. 9. The infra-spiratus muscle. 10, The teres minor muosele,
11. Its insertion into the lower part of the great wberosity of the humers. 12, The teres major musele. 13, Tis insertion into the
posterior border of the bicipital groove of the bumerus. 14. The long head of the triceps muscle; its fibres coming downwards from
the lower border of the seapula; its origin, however, is here concealed by the teres minor. 15, The second or middle head of the
triceps muscle, arising from the shaft of the o3 humeri; its upper fibres form a pointed process, which reaches nearly as far as the
insertion of the teres minor into the great tuberosity of the humeros. 16, Part of the deltoid remaining at its insertion, the rest
being cut away.
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PLATE XIV.

Tue drawings in this fasciculus are intended to show the muscles which act upon the fore-arm, and bring it forwards, so s
to form an angle with the upper arm, and those which earry it back again, so as to bring the whole limb info a straight pesition.
These movements are termed flexion and extension. The elbow-joint is constructed on the principle of a hinge, the movemenis
of the fore-arm upon-the arm being limited to those here stated. The two muscles which bend the fore-arm upon the arm, are
shown in Plate XIV. fig. 1. They are placed upon the fore part of the shaft of the bone, The first of these is placed in the
greater part of its extent immediately beneath the skin and the fascia of the arm as is seen delineated in Plate XIL fig. 1, No. .
It extends from the scapula down to the radius or outer bone of the fore-arm, and is named the two-headed flexor of the fore-
arm, (biceps flexor cubiti.) This term expresses the fact, that it flexes the fore-arm, and that at its upper extremity it presents
two heads or distinet points of attachment: one of these is observed to be fixed to the coracoid process of the scapula conjointly
with another muscle which lies along its inner border, and whieh, from being attached by one end to the process just named, and by
the other to the arm-bone about its middle, is named coraco-brachialis ; the other head of the biceps runs over the upper extremity
of the humerus in a groove which lodges it, and through the capsular ligament of the shoulder-joint, as may be seen in fig. 2,
No. 7, its extremity being fixed to the upper border of that shallow pit in the scapula with which the head of the humerus
articulates. These parts of the musele are compressed and narrow ; they are here shown of a white colour, for they consist of
tendinous fibres. They gradually approach as they descend, forming a very acute angle, and widen somewhat as they become
continnous with the fleshy part or body of the muscle, which will be observed to enlarge and swell out, becoming convex and
prominent at its middle ; but towards the lower part it again narrows, and its fibres run into a tendon which slides over the
clbow-joint, and is fixed to a prominent nodule of bone which projects from the inner side of the radius, When the fleshy fibres
of the biceps muscle are brought into action, they contract and shorten, by which means its ends are necessarily brought nearer
to one another, But, as the upper end is for the most part fixed, the power of the muscle is concentrated upon the lower one, by
which means the radins is drawn forward, so as to form an angle with the humerus. The action of the muscle, however, is not
confined to one of the bones of the fore-arm ; by a simple piece of mechanism, it is made to extend in effect to the other also;
for from the inner border of its tendon a fibrous band is stretched obliquely inwards, and becomes fixed upon the surface of the
muscles of the fore-arm. This fact is expressed in Plate XIL fig. 1, No. 13. By means of this process, and of the connexion
which it establishes, whenever the musecle contracts, so as to pull upon the radius, part of its effort is directed at the same time

PLATE XIV.

Fig. 1. Shows the two flexor muselea of the fore-arm, and the extensor as seen from the inner side of the limb. The subscapular muscle
is alao brought into view; to effect which the seapula and arm are detached from their connexions with the body.

Na. 1. The acromion process of the seapula. 2. The coracold process. 3. The upper border of the scapula, 4. lts upper angle. 5. The
base. 6. The lower angle. 7. The small tubercle of the humers. B. The inner condyle. 9. The outer condyle. 10. The
tubercle of the radius. 11, Part of the shaft of the radius. 12. Part of the ulna. 13, Part of the supra-spinatus muscle. 14. The
subscapular musele. 15, Part of the teres minor muscle, deeply shaded where it crosses behind the long head of the triceps musele,
16, The teres major musele. 17, Part of the latissimus dorsi musele. 18, Part of the pectoralis major drawn forwards out of its
place, 19, The external or long head of the biceps musele. 20, The inner or short head arising from the comesid process, together
with the coraco-brachialis muscle, which lies along its inner border,  21. The rounded tapering body of the biceps musele. - 92, Its
tendon of insertion into the tubercle of the rdins.  23. The posterior or long head of the tricops musele. 24, Tts inner or short head :
hetween the latter and the biceps appears the brachialis anticus muscle, marked 23, but which ought 1o be 253 its insertion into the
coronobd process of the ulna is seen further down.

Fig, 2. Shows the capsular ligament of the shoubder-joint kaid open, in order to bring into view the wndon of the biceps muscle—its relation
to the head of the bone, and its origin, form the upper border of the glenoid fossa.

Na. 1. The hollowed or under surface of the scapula. 2. The coracoid process. 3. The acromion. 4, 5. The globular head of the
humerus. 6. The glenoid ligament surrounding the margin of the articular eavity of the scapula, and eonnected with 7, the tendem of
the biceps moscle. 8. [s the shaft of the humenus, 8. The capsular ligament of the jeint laid epen. 9. The tendon of the biceps
after having passed beneath the border of the capsalar ligament.

Fig. 3. Exhibits in its entire length the supra-spinatus muscle; the scapula and shoulder joint being viewed from behind.

Ho. 1. The posierior surfuce of the scapula, 2. The spine; the acromion is removed where it overlaps the supr-spinatus muscle.
3. The upper part of the base of the scapula. 4. The neck of the bone. 5. The capsular ligament where it covers the head of the

homervs. 6. Part of the shaft of the humerus. 7. The sapra-spinatus musele. 8. The insertion of the infra-spinatus musele into
the great tubercle of the humerus.,
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upon the inner side of the fore-arm. Another simple contrivance gives to this muscle an additional power over the radius besides
that of flexion. If it were intended to give it the latief power alone, its tendon would have been fixed into the anterior surface
of the bone : its fibres, however, are prolonged backwards, and fixed towards the posterior aspect of a nodule of bone called its
tubercle which projects from the side of the radius, so that it is thrown inwards from the axis or shaft of the bone. Now, if the
radius is rotated inwards, as when we turn the hand and fore-arm prone, the biceps muscle is enabled to rotate it upon its axis,
and turn the arm and hand outwards, bringing thereby the palm of the hand from the prone into the supine position.

When we consider the changes which occur in this muscle during its actions, it is obvious that a loss of power results, not
only from the mechanical contrivance employed, but also from the circumstance, that part of its force is expended upon the
scapula; for when the fleshy fibres contract, they ripple and concentrate themselves towards the middle of the muscle, thereby
pulling vpon both ends—the upper as well as the lower. But though some force is thus directed away {rom the fore-arm, it cannot
be considered as either lost or misplaced, when we take into account the influence which it exerts upon the state of the limb
generally. The power applied in this direction, has the effect of drawing the articulating cavity of the scapula into closer
apposition with the humerus, and the latter bone is at the same time prevented from sliding upwards, during the action of the
musele, by which adjustment the humerus is made to constitute a sufficiently steady point of support for the arm-bones. The
mechanism by which this is effected will readily be perceived, by looking at fig. 1, in the plate; it shows how an associated
movement is established between the three bones—the radius, the humerus and the scapula. Other muscles, as well as the
biceps, are eoncerned in these movements, and are made to perform, cither together or separately, various parts in the changes
which take place, and in the efforts which are made ; it too fulfils its own purposes in the ways here pointed out.

As to the other mode in which power is lost, for it, also, ample compensation is afforded. TIn the movements of the arm, the
radius is made to serve as a lever, the muscles being the moving power by which it is acted on. The fulerum or point upon
which it rests or moves is in the elbow-joint, where the head of the bone rests against the humerus; the resistance is at the
opposite end, viz. at the hand, the power being between both, so that it represents a lever of the third order; morcover, in
originating the motion, the muscle acts in a direction nearly parallel with the axis of the radius. A loss of power obviously
results from this contrivance ; but a considerable degree of velocity is acquired in the movements of the limb, which is a sufficient
equivalent for the loss.

The biceps muscle has a powerful assistant in the musele (brachialis anticus,) which is placed immediately under it, and part
of which is in this plate seen, fig. 1, No. 23, projecting from under its inner border, and extending downwards, to be fixed
into the fore part of the ulna at its coronoid process,. The muscle extends from the middle of the hnmerus to the point just
named ; it commences (sce Plate XV, fig. 1, No. 13, where it is shown in its entire length, the biceps being removed,) just below
the insertion of the deltoid muscle, which it in a manner embraces by its bifid extremity, and its fibres take their points of atiach-
ment from thenee downwards along the surface of the humerus ; its insertion is into the fore part of the coronoid process of the
ulna.  The direct action of the muscle is to draw the ulna forwards on the humerus, thereby conspiring with the biceps muscle
in fexing the fore-arm.

The antagonist of the flexor muscles is in part seen in this drawing ; it is called the three-headed extensor musele, (triceps
extensor cubiti.) The parts which it here presents, are indicated by the figures, 23, 24. It is fully shown in Plate XV. fig. 2.
Its points of attachment and action shall be given in our comments upon the latter,

Two muscles are here shown, which exert considerable influence on the movements of the arm ; one of these is seen in fig.
1, No. 14, another, No. 16 ; the former is triangular in its figure, taking the form of the seapula, and under cover of which it is
placed, from which circumstanee it is called the subscapular musele. Its fibres are attached by one extremity to that surface of
the bone just named where it overlays the ribs, by the other they are fixed to the humerus through the medium of a tendon,
towards which they are seen to converge :—the tendon, previously to its insertion into a nodule upon the bone, called its small
tuberosity, is intimately connected with the fibrous capsule of the shoulder-joint.  This muscle when brought into action will, in
the first instance, press the head of the humerus closely to the articular cavity of the scapula, and continuing its action it rotates
the bone inwards, making it to turn upon its axis. The subscapular muscle and the three others which extend to the humerus
from the posterior surface of the seapula, and which are seen in Plate XIV. fig. 2, No. 7. 9. 10, are the principal agents in
keeping the head of the humerus in its place, as well as in rotating it. The weight of the limb tends constantly to draw it
downwards, and the capsular ligament which conneets it with the scapula, would be altogether insufficient to sustain it, but for
the contractile force and power of these museles. This is proved by the faeility with which disloeations are known to occur, in

cases in which paralysis has weakened or destroyed the power of the museular fibres, and by the readiness with which displace-
ment is known to recur in certain individuals, owing to a state of atony induecd by previous dislocation.

Below the subscapular muscle is seen another called the teres major, No. 16, a name which is obviously ill-chosen, for it
does not correctly express what its form is; and resting upon it is scen part of the broad musele of the back, (latissimus dorsi,
No.17.) These muscles when put in action can draw the shaft of the humerus inwards to the side, and, iff the arm has been
previonsly rotated outwards, their mode of attachment to the humerns is such as to enable them to turn it upon its axis, and rotate
it inwards,
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Fiz. 3, shows the supra-spinalus muscle in its entire extent; the acromion process of the scapula being cut away in order 1o
Lriug its insertion into view. It extends outwards from the scapula to the large tuberele of the humerus, into which it is fixed
by a tendinous insertion.  ‘When this muscle is coming into action, it will press the upper extremity of the humerus against the
glenoid cavity of the scapula; continuing its effort, it will make the rounded head of the bone slide downwards, and at the same
time project its axis outwards from the side, making the bone to pass from the position in which it is seen in fig. 3, to that in
which it is placed in fig. 2. Thus when we desire to move the arm from the side and earry it upwards into the horizontal posi-
tion, this muscle commenees the effort and can effect it to a certain extent; but the deltoid is called into action, takes up the
movement at a particular point, and continues it until completed.

PLATE XV.

Tug coraco-brachial muscle is here shown in its entire length, fig. 1, No. 17, also the anterior brachial muscle, fig. 1, No. 13.
In order to expose both of these fully, the biceps muscle has been removed ; but the principal object of both figures is to show
the extensor muscle, which is placed at the back part of the humerus, for it is opposed in situation, as it is the antagonist in action,
to the biceps and anterior brachial muscle. It is called the three-headed extensor muscle, (triceps extensor cubiti,) the name being
intended to express its action upon the fore-arm, and also because at its upper extremity it has three points, or heads. One of
. these heads is fixed to the lower border of the scapula, immediately behind its articulating cavity. (Fig. 1, No. 15; also fig. 2,
No. 15.) At first it is flat and tendinous, but lower down it enlarges and becomes fleshy. The second head lies along the outer
border of the bone just noticed ; it commences by a pointed tendinous process immediately below the great tubercle of the
humerus; the muscular fibres which are placed lower down, commence from the surface of the humerus, to which they are fixed
from point to point, even to its lower extremity. The short head lies along the inner side of the first, as may be seen in fig. 1,
No. 14. Its fleshy fibres, too, take points of attachment along the surface of the humerns. It would be more correct to say,
that in this case as well as in others, the museular fibres are attached to the periosteum or fibrous investment of the bone, rather
than to the osseons texture itsell. The muscular fibres here noticed, extend, some directly downwards, others downwards and
backwards, and become continuous with the fibres of a broad aponeurosis seen at fig. 2, No. 11, which narrows at its lower part,
and is fixed to the posterior surface of the olecranon process of the ulna,

When the fore-arm is brought into a state of fAexion by the action of the biceps and anterior brachial muscle, the triceps ean
readily draw it backwards, so as to bring it again into a right line with the humerus, or, in other words, extend it. If the fore-
arm and arm be fixed, the long head of this musele can move the scapula upon the humerus, and in the extended state of the
limb it may assist in drawing the arm backwards.

Dislocations of the elbow-joint.—The bones which form the elbow-joint may be displaced from one another in different
direetions. The radius and ulna may be thrown backwards behind the humerus, or they may be forced inwards or outwards;
but the luxation backwards is the most ordinary occurrence, owing to the manner in which the force is applied. The accident
most commonly occurs when a person, in falling forwards, puts out his hands to protect his body. In such circumstances, the
palm of the hand comes first to the ground, so that the force of the fall is transmitted to the fore-arm, tending to press the upper
ends of the radius and ulna backwards behind the humerus, whilst at the same time the weight of the body presses the lower
extremity of the humerus obliquely downwards and forwards. In this way the bones are made to ride one upon the ether, their
ends being driven by opposing forces in the directions just indicated. There is also something in the structure of the joint which
renders this dislocation more frequent than the others ; for the coronoid process of the ulna projects but little forwards, and opposes
only a slight resistance to the humerus when it is pushed downwards and forwards by the fall. Another form of dislocation
occurs, in which the ulna alone is displaced from its connexion with the pulley-like surface of the humerus, and thrown behind
it, the radins remaining in its usual position. And lastly, the radius by itself may be forced either forwards or backwards, the
ulna remaining in its place. These are the simple dislocations (as distinguished from those that are compound or complicated)
which may take place at the elbow-joint; one, however, occasionally occurs which is not included in this list it i5 that form of
accident in which the radius and ulna are both dislocated forwards, which is necessarily complicated with fracture of the olecranon
process.

When both bones are l.hnlnwn backwards, the coronoid process of the ulna is lodged in the pit at the lower part of the hume-
rus, so that the olecranon projects backwards, and also much above its usual position. In the natural state of the parts, this
process of “'If: ulna is on a level with the external condyle of the humerus; but in its new position, it projects nearly an inch and
s ot oy g e b i
e Enr B Shane Bt i ok the T o i l P i i - this r:.h:m_ge in the relative position of

P e elbow-joint is greatly alte There is a considerable projection at the back part, con-






Pl Bieawna e, & Ml Philaaelphia Pabeibed be ¢ ree d- S g PO 18 Bt el Ao @

N -




J1

sisting of the olecranon process and the head of the radius; the articnlar surface of the humerus forms a prominence at the front,
but, laterally, there is a depression at each side, corresponding with the borders of the olecranon. Motion is nearly lost ; the limb
is a little flexed, the fors-arm inclining to the supine position. The anterior ligament of the joint is necessarily torn through ; the
biceps muscle is somewhat stretched ; and the brachialis anticus is considerably so, for it is made to run over the articular surface
of the humerus, and then curves backwards to the coronoid process. The triceps muscle, on the contrary, is relaxed, inasmuch
as the olecranon process, into which it is inserted, is situated higher up than in its natural eondition.  When the state of the two
flexor muscles is considered, particularly that of the brachialis anticus, it will be obvious that they will begin to assist in drawing
the bones forward, as soon as the coronoid process is dislodged from its position in the supra trochlear fossa ; to effect this primary
objeet, a simple expedient will suffice. The patient sits on a chair, and the surgeon placing his foot upon it also, rests his knee
against the inner side of the elbow-joint in which the dislocation has occurred. He then takes hold of the wrist, and draws the
fore-arm foreibly forwards. At the moment of doing this, the pressure of the knee is directed against the radivs and uina, with
a view to force them backwards from the humerus ; and when this is once effected, the action of the flexor muscles will draw
the bones forwards into their natural position. Sir Astley Cooper once reduced a dislocation by the aid of the muscles alone, in
the case of a person who had the elbow dislocated backwards, and also laterally inwards : # Finding (to use his own words) that
the tendon of the biceps and the brachialis anticus were put upon the streteh, 1 thought T might make use of them to draw the oz
humeri backwards, as by the string of a pulley; so I forcibly extended the arm, and the dislocation was immediately reduced.”
—(Dn Dislocations, p. 437.) The muscles, under such circumstances, doubiless exercise some influence in pressing the humerus
backwards, but their principal force will be made to act in drawing the ulna and radius forwards. When the reduction is effected,
the fore-arm should be bent, s0 as to form an angle somewhat less than a right angle with the upper arm, and should be retained
in that pesition, and supported in a sling. There are various modes of effecting the reduction of this dislocation. It is a common
praclice to place the patient beside a bed-post, round which he places his arm ; the fore-arm is then drawn steadily forwards, and
at the same time bent, but the upper-arm must necessarily be fixed, else the counter-extension will not be adequately maintained ;
again, the eounter-extension may be made by an assistant, who takes hold of the middle of the arm, whilst another assistant
malkes extension from the wrist. In the dislocation backwards, it sometimes happens that the annular ligament, which retains
the head of the radius in appesition with the side of the ulna, is torn, so that when the chief dislocation is reduced, the radius
has a tendency to slip out of its place, and pass before the ulna. If such an accident should take place, it must be dealt with as
if it were a primary dislocation of the radius forwards, which we shall notice in the sequel,

The bones of the fore-arm may be thrown inwards or ontwards, eonstituting the lateral dislocations; these are commonly
the consequence of considerable force or violence, for none of the ordinary movements of thearm tend to favour their produc-
tion, and their occurrence is opposed by the mode of adaptation which exists between the articulating surfaces of the bones. It
shouldl also be observed, that these dislocations are seldom complete, which is owing, no doubt, to the great extent of the articu-
lating surfaces in the transverse direction. The accident has been produced by the arm being accidentally eaught between the
spokes of the wheel of a carringe as it rolled along, by which means the fore-arm was drawn outwards, and the upper-arm
inwards; it has been produced also by the passage of a wheel over the arm of an individual who had fallen with the limb out-
stretched.  Tn either case, the lateral ligaments of the joint are torn, and those upon the front and back part are partially, if not
entirely so. The fibres of the museles, too, suffer more or less injury ; hence it is that the limb seldom presents that fixity which
exists in the posterior dislocation. When the bones of the fore-arm are thrown outwards, the coronoid process will rest against
the back part of the external condyle of the humerus, so that the olecranon forms a greater projection than it does in the disloca-
tion backwards. The head of the radius necessarily lies behind, and to the outer side of the humerus, where it can be readily

PLATE XV.

Fii. 1. Shows the brachialis anticus musele in its entire extent ; and two portions of the triceps are seen from the inner side of the limb,

No. 1. The scapula—its hollowed or under surface. 2. The corco-seromial ligament inserted into the acromion process, 3. The eoracnid
process. 4. The lower border of the scapula. 5. The great wbeorcle of the humersz, 6. The shaft of the bone. 7, The external
condyle of the humerus. 8. The head of the mdius, 9. Part of the shaft of the radivs, 10, The coroncid process of the ulmw, 11.
The inner condyle of the humerus. 12, Part of the shaft of the vina, 13, The bachializ anticus mauscle. 14, The inner or short
head of the triceps muscle,  15. Its long head, 16, A small part of the extemnal head of the triceps, seen in the interstice between
the long head 2nd the humerus, 17, The corace-brachialis muscle.

Fic. 2. Exhikits the triceps muscle in its entine extent, as seen from the back of the limb. The seapula is deawn up in order 1o put the
long head of the musele on the streteh,

N, 1. The dorsal sarfoee of the seapula. 2. Tis lower border. 3. The coracoid process. 4. The large tubercle of the humeros, 5.
The small twhercle. 6. The inner condyle. 7. The border of the sigmoid cavity of the ulna, 8. The external condyle. 9. The
head of the redius, 10, Part of the ulpa. 11, The lower or tendinous part of the triceps muscle. 12 The fleshy body of the
muscle, 13, 14. The inner or short head of the tricops. 15, The long head of the triceps musele. 16 The exterssl head of the
muscle.
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felt by rotating the hand. At the inside of the articulation the condyle of the humerus forms a projection, and there will neces
sarily be a depression above the one and beneath the other of these prominent points. When the bones are thrown inwards,
the oleeranon process will rest against the back part of the inner condyle of the humerus, where it forms a considerable projec-
tion. The head of the radius corresponds with the posterior fossa of the humerus, which ordinarily receives the olecranon. In
such circumstances, the external condyle of the humerus is rendered very prominent at the outer side of the joint, and beneath
it there is a depression, owing to the retrocession of the head of the radius; at the inner side of the limb there is a depression
also, but it is above the end of the olecranon. These cireumstances, together with the inelination of the hand and arm outwards,
coupled with the want of power and of motion in the limb, constitute the distinguishing characters of the accident. In whatever
direction the disloeation has occurred, the reduction is easily effected by making counter-extension from the arm and extension
from the wrist; there being little resistance to overcome, save what is offered by the friction of the projecting ends of the boncs
against one another.  Or the expedient above indicated, in the case of the dislocation backwards, may be resorted to, viz. that of
s hending the arm over the knee, even without particularly paying attention to the direction of it, inwards or outwards; for as
soon as the radius and ulna are separated from the os humeri, by the pressure of the knee, the muscles will give them the proper
direction for reduction.”’—({Op. cit. p. 436.)

PLATE XYVI.

Soxe of the muscles of the fore-arm are brought distinetly into view as soon as the skin and fascia are removed, others are
placed more deeply ; the two fizures in this plate indicate the fact. Several of the muscles are attached to the prominent points
of the humerus, so that one group will be observed to arise from the inner condyle of that bone, and another from the outer
condyle. In the interval between these the biceps and brachialis anticus muscles are seen to dip down in order to reach their
points of attachment to the radius and ulna. Into this interval also the brachial vessels descend as they are passing from the arm
mnto the fore-arm. The names of the muscles express their ordinary actions and uses; one is observed to stretch obliquely from
the inner condyle, downwards and outwards, to the middle of the radivs, fig. 1—7, 8 Tt is ealled the pronator of the radios,
(pronator radii teres,) for it can turn the radius upon its axis, so as to place the fore-arm and hand in the prone position, if it has
been previously in the opposite state.  If, after having effected so much by its contraction, it be made to continue its efforts, it

PLATE XVI.

The muscles at the front of the fore-arm are exhibited in these drawings; the superficial set, those which lie immediately under the skin
and fascia, are represented in Fig, 1. In Fig. 2, some of these are removed in order to bring others into view, which they in part conceal.

Fia. 1, No. 1. The lower part of the biceps muscle. 2. Its tendon; at its inner edge is seen part of the aponeuresis given off from the
tendon, and which, when prolonged inwards, covers the brachial artery and median nerve. 3. Tis insertion into the wbercle of the
rading. 4. The lower part of the brachialis internus musele projecting at each side of the tendon of the biceps. 5. Part of the triceps
musele. & The fleshy fibres of the brachialis anticus musele. 7. The pronator radii teres muscle. 8. Its lower part becoming ten-
dinous as it approaches the radins. %, The flexor carpi radialis muscle. 10, Its tendon. 11. The continzation of the game into tho
palm of the kand. 12, The palmaris longus muscle.  13. The termination of its tendon in the annular ligament and palmar fiscia.
14. The tendon of the flexor carpi ulnaris muscle, which is seen running along the inner border of the fore-arm. 15, 15. The fleshy
fibres of the superficial Aexor musele of the fingers; the tendons of this muscle are drawn a little to the inner side in order to expose,
17, the tendons of the deep-seated flexor museles. 16, Part of the pronator quadratus muscle. 18, The anterior annular ligament
of the wrist. 19. The palmar fascia. 20. Metacarpal bone of the thumb. 21, The small muscles of the little finger. 22, The
abductor musele of the index finger; the muscles of the thumb having been removed in order to expose it.  Along the outer side of the
fore-arm, extending from above the elbow down to the end of the radius, is seen the supinator longus muscle. At its upper part it is
fleshy, but lower down it ends in a flat narrow tewdon, which is inserted into the outer border of the mdius, a linle above its siyleid
process ; the point of attachment of the tendon is overlapped and concealed by the tendons of two of the abductor muscles of the thumb;
between the tendan of the supinator muscle and that of the flexor carpi wadialis, (10,) is seen a part of the long fexor muscls of tho
thumb. ~

Fig. 2, No. 1. The lower part o