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622 THE BLOOD-VASCULAR SYSTEM.

The Coronary 8inus is that portion of the anterior or great cardiac vein which
is situated in the posterior part of the left auriculo-ventricular groove. It is about
an inch in length, presents a considerable dilatation, and is covered by the muscular
fibres of the left auricle. It receives the veins enumerated above, and an oblique
vein from the back part of the left auricle, the remnant of the obliterated left
Cuvierian duct of the foetus, described by Mr. Marshall. The great coronary
sinus terminates in the right auricle, between the inferior vena cava aund the
auriculo-ventricular aperture, its orifice being guarded by a semilunar fold of the
lining membrane of the heart, the ,Thebesian valve. All the veins joining this
vessel, excepting the oblique vein above mentioned, are provided with valves.

The Venm Thebesii (ven® cordis minime) are numerous minute veins, which
return the blood directly from the muscular substance, without entering the venous
current. They open by minute orifices (foramina Thebesii) on the inner surface
of the right auricle.
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Fie. B —Convolations and sle on The exierml sirdos of R T RS ST T

Halonde. Tt is froquenily beoken or imterrapted by nnectsnt gye. It limits
& econvolation, which lies between it and the fisure of Rulunda, and which is
callod the amsewding fromtal comwsolution. From it two sule, the and
inferior fremtal, vun forward and downward, and divide the i1 of the
ater surface of the lobe fnto three parallel principal eonvolutions, named respes-
tively the superior, middle, nnd inferior frantal convolitions,

The eacending frontal convalution b= a simple eonvolution, bounded in front by
the I'lﬂh‘_‘-rlﬂ‘trull suleus, behim] by the fBssure of Rolswdo, and extondi :fl'ﬁ.ﬁl
apper margin of the bemisphere above 0 a little bebind the bifwreation of the
fiasirs of Eyxlviua belaw, -

The superior fromtal convolution is #ilunted between the margin of the lﬂﬁ‘
tndinal frsure and the superior frontal suleus, [t extends abeve on o the inner
aspoet of the hemisphore, forming the greater part of the marginal convelution,
pnd in front on to :Er orbital surface, forming the internal orbital oom
It in ussably more or Jess completely subdivided into twe by an s
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the degraented partion, &3 moat «f il consliborotd ste eoblibbed iote the Kpomeotem
ol tha crus cerobr.

The auterine or veotral par consiets of thvee loyets of Obres: 1. aoperficsl

traoaveran Kbres; 2. longitailinal Fhren: & deep trensvarse fibres.  These thro
lavers are¢ oal, bowever, complecels differsotisted from each other, for same
trnnwverse fibees may e ween betwern the bundles of the leogitedined fibee
Fig. 36%).
[ . 'l'h::a nupprficee! franmveras fiees, consistng of s rether thick fayer on k-
venrral worbase of che popd. cross the middile line, and procecding Jaterally are
eoblemted inso & borpe micgaded Tondle ' Bhrea nnoench side, Thie bondle, w:th
the sddition of Aome trapavere Ebres Mrobc Ple deepet patk of the pots, factos Lhe
midetr padiensie of che cereballum of the t'-:-rrez.]]mnding sida,

£ The lungrifudinal fidres eoler the paaa belom wa a mingle mess, which fartn
the eontincabion wpwned of the fikbees of the prramide of the medulls s ap thes
ascend they becobe broken up inte bundles by sobue of Lhe trenergree Alres and

FH M -Fupericks’ li-e2tlan aF dhe module chipnmes mndg pong 70|

are conlioued into the erdabn ol e wid-brmin. Ther e on either eide of 1
midille ling, grol camur & balging of 1he supecficial teonsremse filings ob the Lenirul
murface of the pond, with o fobgilodingl mesial groove betworn them,  The i b
ETure, |1|r_~|'_|ﬁ|}1'|.q|_"|_ almve. i w :n:-h I;.]w 'bnmll.r lﬂ.-r.r:r m oreceived.  Ag the E-"ITH
saceml they are icresed i nueber, deing renferced by others detived frim e
wecye-cells io the deep trooaverae strokn.

4. I'le deep treaveerse felres formn o Udcker laver then the supecficind aet. anl
ther= 13 migch OrRT 1Mtear letween them. The Ghren TR from the middls lae
where they imrarlace with theae fram the appwoeite gide. and, conming to the Joteml
bardien of tho pons, ther, for the moat part, coree doewally, amd aasmat 1he mpet
ficial trapsverse Ebres in Ferming 1he middle poduncle of the rerebellgm.  Rome
af the fibres joon the nervg-erlln which nre situab=d in the ETay roatter of 1k¢
layer, and in sddition erye-fibreg derived from othors of theso eclls poax off &
o tbe leopitndioal fibres [(aee alave).



THFE HNINRBRAIN, G

The fegmenigl or derpal perain of the pons i chiefly copstitoted by & rcon-
tonation upward of the reticular formation aml gray madtsr of the medulle, Lk
= smbdivided intg lmtore] helves by & medimn ™phé comtinnogs with thay of the
medalln, but ehis duen oot extand ince the ventrat half of the pons, being heve
gblitergted by the transeomse fibres.

The dorssl portion of che pene, like tha venreal. containe both transverse and
longiodinal Bbrex  The tranercree Rbres noe oollected intg s dmcinet bunidle,
shivh, from its shape. in somecinues tarmed the froperiutd oF corpus trapesoider
It eohdnts of fibrew which proceed Tatoeadly to hoenme eonnegte:d with the gells of
tha sccessory awditery ouclers, The longirodinal fibres, which are eomiisuous
wilk thowm «f tha :|'|:||.-c|.|.||||:.:| irR IIIIJIItl.J.' rollageted pla twa Tunakies on suther mde.
Chne of thess liee Detween the corpus trapesoides wnd the formatio voticolaris of
the pobs, aod in m cootinustinn upward of the sonscey tracta; it b termei the
Kiter,  The othar bundle s sirusted more dorsally, pear the Hoor of the fourth
weutracle ; 11 &4 tha _;u-um'm'ﬁ-r !ﬂ-n_gﬂud':'nﬂf!lﬂnrﬂt, il epplaine hath meﬂﬂing and
drscending fibres. Ouber longitodioal fitres, which are more diffusely distrituted,
wisa frotn the cells of the gray matter of the pooy iwelfl  The grewier peret of the
doras] porcion of the pooe i, ax stated above, & continuation uwpward of rthe
{fmalio relueularn of 1] n].-ciin]]l, 5|.1'|.|,|. '||'k:: :il.I p-u-nrnl:ﬁ.. op LrRpAveTNO mEChing,
miewell under 8 modersts magnilying power, A reticulsr appesrance  In sddition
o \he prar matter, whioh presents 3 gumber of smoall reticnledy nrewpgel moeses,
with aerra-cells, there ars epme imporant collectioon of Derye-cells whish reguice
toetikisd.

1. The wuperlor oliwerr nuslens is 2 sosll isolated colloction of gray atier,
mtated an the damel wotdace nf Lthe agter al the traperium. T structuce it
resembles tho inferior olivary ooclens of the medwlls, preseotly to be described,
aud jg siteesel iwmediately siimve 1. The oeree-Bbees derived From itn eells posa
oto o trapezivm, and, as stated sbore, sross the middle fine snd enter the acose-
wry kwdicary nucleuk of the vther mide. The sthec onllecticne of nerve. cells 0 the
forminine reticaleris of the pons are oucled from which some of the crenisl nerves
aree,

L. Fucled of the PiRh Nervw,—The puclsi of the ffth nerve in tho pooe are twa
v Tuwbar: one Eor the motar neit and the gther fer 1he HEAIMITY . The mater
boclaus s sitwated in tho highar portion of the pone. closs wnder the doras] surface
wi ilﬂns the linw of the %ﬂ.tml amrgin of tbe fourth veoiricte. The semrory
horlegy lipm cxternsel tn the moter ooe, %:-eneu.t'h the eopetior pedoncle of 1he cere
beblum, which forms the lataoal hﬂnnlinq_\' al 1hn opwe linlf of tlie Fiertle ventrinle.
Bome of the FAbres from thess nuclei pass to the raphs of the pozs, nnd rhence
grobably to the bigher parta of tbe bheming the rest Birm tbe oerveroets of the
sctar grd mensary parte of the Ofth nerve reepectively. They pasa through the
9 L emierye o0 g venital anrface at itn latern] aml constricted |:'|:rr|.i.u:|'|.I nearer
8 snperior than dts inforior margin, It muet ho mentienad thot the whols of the
ol of the Afth nervs arm oot fermoedd Frem these ouclei. Tha sebnorr rapt in
putely formmesd by a long toact of fitres, known sa the mecending root, which oim
ke tracad thh.'ll.lg'h tha g ahrdl 1oelulle ta the uppre ]'u:rl of tha n]'n-inu.] raed. The
ot roat, en Lke manner, is partly formed by & long tract of Sbres, which posces
dewpward frem the Zray woaticr ih the dlogr of the Sylvimn squedoet wnil which is
wrped the fenremding reot.

1 The oezlvan of the sirth nervs in mtunted Wennanth bthe Hcor of thg fogrth
rowincle, on sither sida of (he middle line, I7 Jisa closs to ihe oot of the Tacial
Lerrg, jI:I:IIIIBl:l.i:I-t-ElJ' by b desetibed, being o little exterond to and hencath i, end
wrrsprods to the wpper bhalf of the fascicolun teres of the Boor of the Feurth
Teoiriele I{Fig. E'”.]l. The Abre=s [pin |:|‘:|:|‘|:l||;_|| the nolwwtioen pf the pne, and
rmecge at the Jowar margin of this strocturs, batween it and the opper end of
e madulls.

4. The paleny of the Incinl nerrd is of elongsted form, and ie situsted deeply
i the raticolar formation Below the drar af lie fasrnch veotcicls snit dammal to
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Welght of the Encephalon.—The avernge weight of the brain in the sdult male
in 40} ox., or n little imore than 3 1bs, svairdapeis; that of the fomnle 44 o, ; the
avernpge difference between the two Lelug from 5 9 0 0. The prevalling welght
of the brain in the male runges between 46 cm and 63 ox, nnd in the fomale
m“]‘. anld AT sz, In the imale the muctmoum welght out of 2T8 eoses was
85 oz, and the minimum weight 34 oz, The maximem weight of the adult femals
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FHE BRAIN AXND TS MENLBRANES. 7038

has published an article on the subject of the weight of brains in the Neweati.
According to him, the weight of brain has wo inflnence whotever on 11:
mental faculties, [t ought to be remembored that the significance of lin
nfthbnhjhﬂd:pmﬂnrnthﬂ rtion it bears to the dimensions of
whule and to the he Illi;'l'ld Tt im equally important l-uimh‘
ﬂl:ntulh--unnfﬂuuh fier lomg |l!nmnrnldig' exhausts the bruin. To
of development of the bemin it i therfore necessury 1o
hmnhm_lw];n the nmi-ttmn of the whole body, snd, as this is aswally
Incking, the mere record of possesses little wignificance.

't'heh'u:uﬂ.u min is heavier lh'llufn.'llr.hl lower animals, exsepting the

hant and whale. The brain of the former welghs from elght to ten pounds ;

that of & whale, in & specimen seventy-five feot long, weighed rmther move

than Bve ponpds,

E
s.

Fio. B I L 11
A st Wﬁmﬁuﬁl‘ﬂ{llhkln frovm & enwl i Bl W ussn s of 15 Royul

Cerebral Locali=ation and = Plirsislogieal
Hl'ﬂnl:ﬁtl:n prove that the sarfnes of the brain mar be mapped -|.|-l|:|t|ll:r| _?Tdh{
each one ol which is iinmately connemed with sme well=lofins] Preseion,
w with maenrd to the convolations on either side of the femre of lip!lndn uhuh
by st physinkogsts of the presiat day o be ooneerned - wmtion, Those g;mu;:d
annd the Besarn being sssreistil with meovemonts of the exromite of the opposite side of
ihe . el ‘tblllll" arsund the lower sl of (e Benre being mlaiad 60 movsmends of the

This is not the plee, nor ean spaee bo given, to deseribe thes Tomlitice. Pt the fws
guits frem Former (Figs, 378, 370) have beson introdbuesl, sod will serve o fwli
Hl-Epﬂulu lf“_ﬂ'lu:ahm nnlli:rﬂr.lur AP | 4 R
relntion Fﬂﬂ“lll siires anil sonvaluticnes I I'I'lfl'l.l;ll] a1l
fios off the soalp hns beon the sbfost of Illl.h'll.l. le:ﬁu;n::n.. amd msny g_lrgmrhﬂ:!:rl:rlgﬂ;
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THE SPINAL CORD (Fig 474),

The Eplnal Cord Hdﬂuﬂil?mld' tie ) i the oxlindrienal,
elongnted part of lfl:':' ut-r:hu-rpim-l}l.l:'-i keh is cva-
tuined in the vertobeal eanal.  Tea lemgth e usually
whout seventeen or sightein h:hm.mﬂhm
whan aﬁm&;u mmhmun:ﬁi nerves, about ope
e n i& tinn to the alon belng
ahoat 1 t0 33, It nmpn:nt nearly Wﬂﬂhﬁ
which it s contained, ita investing menbranes being
stparuted from the surrounding walls by sreclur tismue
and w plexus of veing. Tt oovupies, in the aduly, the
uppeer two-thirds of the vertebral caoal, extending
frodn the upper border of the ailes to the lower barder
of the body of the first lwmbar vertebra, where jt ter-
witntes in n slonder Glament of groy substanee, which

;
i

view.  Vian of the Sasises nid

oo T e

iz aomtinmsd for some distanes doto the Sl fermimis
In el Getos, befrs the thivd month, 3t extends t6 the
bottom ol the saoral gunnl, bat sfter poriod it
l.l.l"l'i' reveles from below, sa the th of ihe
composing the eanal is more n|d5“:mﬂlh thun
thit of the oord, o that in the child st Yrth the sonil
extends as fiur as the thied lumbar vertebm.  Ite pasition
warie also weearding o tha iegree ol m-l 1
spinal solomn, being raised somewhat in Hexion of the
ppine, Ohn examining its sarfecs it prosenis 'm
in i dinseter o difforout parts, heing marksd by tw
enlargementi, mn whper or cervienl, unsd & lower -F'h.-
bar. The cervieal enlargement axtemds from shous the
third sorvieal do the Best or mﬂ ilprsal m%',
preatest dismeter is in the tronsvirss ﬂm.ﬁ
BEFYES

Fiii. 159, — Poalafiof vie® ul Lhd

R, s il mim.), and it corresponds with the origin of the nerv
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752 THE NERVOUS SYSTEM.

nerve and gives off a few filaments to the mucous membrane of the lower part of
the larynx.

The recurrent laryngeal, as it winds round the subclavian artery and acita,
gives off several cardiac filaments, which unite with the cardiac branches from
the pneumoia.stric and sympathetic. As it ascends in the neck it gives off esopb-
ageal branches, more numerous on the left than on the right side, which sujplr
the mucous membrane and muscular coat of the cesophagus; tracheal branches to
the mucous membrane and muscular fibres of the trachea: and some pharynge:i
filaments to the Inferior constrictor of the pharynx.

The cervical cardiac branches, two or three in number, arise from the pneumo-
gastric, at the upper and lower part of the neck.

The superior branches are small, and communicate with the cardiac branches
of the sympathetic. They can be traced to the great or deep cardiac plexus.

The inferior branches, one on each side, arise at the lower part of the neck.
Just above the first rib. On the right side this branch passes in front or by the
side of the arteria innominata, and communicates with one of the cardiac nerves
proceeding to the great or deep cardiac plexus. On the left side it passes in front
of the arch of the aorta and joins the superficial cardiac plexus.

The thoracic cardiac branches, on the right side, arise from the trunk of the
pneumogastric as it lies by the side of the trachea, and from its recurrent laryngeal
branch, but on the left side from the recurrent nerve only; passing inward. they
terminate in the deep cardiac plexus.

The anterior pulmonary branches, two or three in number, and of small
size, are distributed on the anterior aspect of the root of the lungs. They join
with filaments from the sympathetic, and form the anterior pulmonary plerus.

The posterior pulmonary branches, more numerous and larger than the anterior,
are distributed on {he posterior aspect of the root of the lung: they are joined by
filaments from the third and fourth (sometimes also first and second) thorscic
ganglia of the sympathetic, and form the posterior pulmonary plexus. Branches
from both plexuses accompany the ramification of the air-tubes through the sub-
stance of the lungs.

'The msophageal branches are given off from the pneumogastric both above and
below the pulmonary branches. The lower are more numerous and larger
than the upper. They form, together with branches from the opposite nerve, the
asophageal plexus or plexus gulee. From this plexus branches are distributed to
the back of the pericardium.

The gastric branches are the terminal filaments of the pneumogastric nerve.
The nerve on the right side is distributed to the posterior surface of the stomach,
and joins the left side of the ceeliac plexus and the splenic plexus. The nene
on the left side is distributed over the anterior surface of the stomach, some
filaments passing across the great cul-de-sac, and others along the lesser curvature.
They unite with branches of the right nerve and with the sympathetic, some fila-
ments passing through the lesser omentum to the hepatic plexus.

Surgical Anatomy.—The larynf;eal nerves are of considerable importance in considering
some of the morbid conditions of the larynx. When the peripheral terminations of the superior
laryngeal nerve are irritated by some foreign body passing over them, reflex spasm of the glottis
is the result. When the trunk of this same nerve is pressed upon by, for instance, a_goitre or
an aneurism of the upper part of the carotid, we have a peculiar dry, brassy cough. When the
nerve is paralyzed, we have anssthesia of the mucous membrane of the larynx, so that forciza
bodies can readily enter the cavity, and, in consequence of its supplyini the crico-thyroid muscle,
the vocal cords cannot be made tense, and the voice is deep and hoarse. Paralyzis of the
superior laryngeal nerves may be the result of bulbar paralysis, may be a sequel to diphtheris.
when both™ nerves are usually involved, or it may, though less commonly, be caused by the

ressure of tumors or aneurisms, when the pamlysis is generally unilateral. Irritation of the
inferior laryngeal nerves produces spasm of the muscles of the larynx. When both thee
recurrent nerves are paralyzed, the vocal cords are motionless. in the so-called ** cadaveric e
tion "'—that is to say. in the position in which they are found in ordinary tranquil respiration—
neither closed as in phonation, nor open as in deep inspiratory efforta.  When one recurrent
nerve is paralyzed, the cord of the same side is motionless, while the opposite one crosses the
middle line to accommodate itself to the affected one; hence phonation is present, but the vuict
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762 THE NERVOUS SYSTEM.

Communicating.
Internal Muscular.
n * ] Communicantes hypoglossi.
Deep . . . Phrenic.
External . Communicating.

" | Muscular.

Superficial Branches of the Cervical Plexus.

The Occipitalis minor (Fig. 415) arises from the second cervical nerve, some-
times also from the third; it curves round the posterior border of the Sterno-
mastoid, and ascends, running parallel to the posterior border of the muscle. to
the back part of the side of the head. Near the cranium it perforates the deep
fascia, and is continued upward along the side of the head behind the ear. supply-
ing the integument, and communicating with the occipitalis major, the auricularis
magnus, and with the posterior auricular branch of the facial.

This nerve gives off an auricular dranch, which supplies the integument of
the upper and back part of the auricle, communicating with the mastoid branck
of the auricularis magnus. This branch is occasionally derived from the ﬁreut
occipital nerve. The occipitalis minor varies in size; it is occasionally double.

The Auricularis Magnus is the largest of the ascending branches. It arises
from the second and third cervical nerves, winds round the posterior border of
the Sterno-mastoid, and, after perforating the deep fascia, ascends upon that
muscle beneath the Platysma to the parotid gland, where it divides into facisl.
auricular, and mastoid branches.

The facial branches pass across the parotid, and are distributed to the integ-
ument of the face over the parotid gland; others penetrate the substance of the
gland and communicate with the facial nerve.

The auricular branches ascend to supply the integument of the back of
the pinna, except at its upper part, communicating with the auricular branches
of the fucial and pneumogastric nerves. A filament pierces the pinna to resch
its outer surface, where it is distributed to the lobule and lower part of the
concha.

The mastoid branch communicates with the occipitalis minor and the posterior
auricular branch of the facial, and is distributed to the integument behind the car.

The Superficialis Colli arises from the second and third cervical nerves, turns
round the posterior border of the Sterno-mastoid about its middle. and, passing
obliquely forward beneath the external jugular vein to the anterior border of the
muscle, perforates the deep cervical fascia, and divides beneath the Platysma into
two branches which are distributed to the antero-lateral parts of the neck.

The aszending branch gives a filament which accompanies the external jugular
vein ; it then passes upward to the submaxillary region, and divides into branches,
some of which form a plexus with the cervical branches of the facial nerve benesth
the Platysma ; others pierce that muscle and are distributed to the integument of
the upper half of the neck. at its fore part. as high as the chin.

The descending branch (occasionally represented by two or more filanents)
pierces the Platysma, and is distributed to the integument of the side and front
of the neck, as low as the sternum.

The Descending or supraclavicular branches arise from the third and fourth
cervical nerves: emerging beneath the posterior border of the Sterno-mastoid,
they descend in the posterior triangle of the neck beneath the Platyrma and decp
cervical fascia. Near the clavicle they perforate the fascia and Platysma to become
cutaneous, and are arranged, according to their position, into three groups.

The inner or suprasternal branches cross obliquely over the external jugulsr
vein and the clavicular and sternal attachments of the Sterno-mastoid, and suppls
the integument as far as the median line. They furnish one or two filaments t
the sterno-clavicular joint.
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TiB THE NERVOUS SYSTEMN.
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THE LUNBAR PLENTK 783

The THs-ingninal Marve, smnller than the uhuﬂikhﬁmﬁqﬂm
lumhar nerve, Ilﬂujﬂﬂmﬂhmﬂhﬂnﬂ E 'Hnrrthﬁn-
o i Py i ot Mmoo by il A3 comy
s 3 nesar the Bare crest
and commnniontes with the ilio-h perve between that mpscls and the
Trtornnl oblique.  The werve then pierces the Tnternal obliqus, distributing fila-
muhﬂ.lpi g the spermatio conl through the external abdominal

enguement of the wpper snd inner part of the thigh,
rﬁnﬂuﬁrﬂmlnlhuMWIhmwhHmumeinhm The siweof
this nerre is in inverss proportio lhthll:ufl.'he"hu—-hm Decasionally
ﬂ!mllﬂhuim&lh:ﬁ]tuhrg ilio=hype, E:um,m b cases 8 bruoch
fmhﬂhrw ¢ placo of the or the latter nerve
mny he altoge

“I

Foa T =Tl fromber pliestss and ji brmaihe.

The Genttocrural Werve nrises from the first nnd second lumbar werves. Tt
mﬂbquaty throagh the substance of the Pecas, sud em from its fnmer

lﬂg:l]mg to the intervartebral substanes between the thicd
and fourth Inmbar v : it then deseonds on the snrface of the Prons musdle,

under eover of the peritonsum, and divides into & genitnl and o crneal branch.
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THE NASAL FOSSE Bl

parrower, amid the turbinated bones, especially the lower ones, sppear wnd
o ]m::nineut than in ke iknln:nn From - the ssme uhnnmm A

various i eommunicsting with the mentass are considerably narrowed ar
vompletely closed,

¢ vostibule i lined by modified skin, and coniming hairs or vibrisme which
punrnd the estranes of the nestril.

Strueture of the Muevus Membrane—~The epithelinm covering the mucous
mem brane differs in its character secording 80 the functions of the part of the nose
in which it Is found. In the respiratory portion of the nassl cavity the eplthelium
is colummnar and cilimied, [n smeng the colommer eilisted cells are

blet or mucin eolls, while beiween their bases are found wmaller pyrmmidal cells.
n this region, beneath the epitheliom sod its bssement membrane, is a fibrous

TnEaurie

[ T I
IHI'I:{:ILH T'q'nllié-;rr'—hjrrﬂwlmhmul' e pusad famew. The seciion s mads asdscor b e s Erlor

laver infilirnted with Iyrn]::h-mrpuaﬂu, gr na to form in many parts a difuse
gnoid tissue, and beoeath this n nearly contingoos leyer of arnnller med lu!:l‘l'
nils, sone moeons sed some serows, the docis of which open upon the surfas.

n the olfastory region the wusous membrane is vellowish in color and the spi-
thelial eells are columnar and non-cilinted ; they are of two kinds, =a ing
cells and olfagtory cells.  The suppoiting eolls contain pval nuelei, situated in the
desper parts of the eells: the free surfoes of ench cell presimts s shorp ontling,
and ita eep oxtremity is proloageid fnte a process which mns mward, F.-rl.n.tb:inp;
to eommunicate with similar processss from neighboring colls, sa a8 to firm & pot.
wark in the |:|n"|;| part of the mores membrana. f,.:r'lng hetween thowe central
roceasea of the supporting cells are o large number of spindleshaped eolls, the
olfmotory oelly, which coorist of & large sphietical nuciena surrounded By o small
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o o, 1€ the ey sbwing the it of e coren el ot i e wih e
gtroctere.—The irin in vomposed of the following strastures :

L. In front = a layer of flartened endothelial tﬁmﬂmlﬂﬂiﬂhﬁﬂlﬂ
hosement-membrane.  This kayer i eontinuous with the epithelinl layer covering
the membrne of Descomet, and in men with dark-colored irides the cells contain
plzment-granules,

2. Strvma.—The stroma connists of fibres nod colls.  The former are magde of
fine, delicste bandies of Gbrous tissun, of which seme fow fbfes have o clreular
direetion st the ercomferones of the inm, but the chief mnan consists of fibers
r-ﬂrnh;; wward the pupil. They form, by their interlacement, n delicate mesh,
in which the vessele anid nerves are contained. In betwern the bundlos
of sonmective tissne are numerons branched cells with fine proecases. Many of
them in dnrk eyes contain pigment-gmnales, bat o blue eyes and the pink eyes
of albinos they are unpigmented.

#. The musrular in involuntary, and eommists of cirenlar and radisti
fitres. The siroular firex (aphincter pupille) surround the margin of the pu
on the pasterior surface of the iris, like a sphineter, forming » norrow hand abont
ono-thirtieth of an inch in width, thies near the free 1 being elosely agirre-
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P, 47— Frout and st views of e et and juw

thue when rither #ide is in action the other is balaneed st two or
' W, F Waller, Denind Canuos, 1908
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RE THE GRGANS OF DIGESTION.

Previous ws the permanent teeth peavirating the gum, the - partitinos
which separate their snes from the deciduous teeth are ﬂmﬁ:ﬁl roots uf

the temporary tecth di by abworptio lhmng:-l-h-n of particulsr
miﬂi‘nmulutml cells, m -ﬂdﬁ'lllﬂ{'m. whi:h are developed ot auﬂm_in the
neighborbood of the root, and the permanest teeth mmmtﬁ

ad, snd the

looge erown of the deciduows teeth; the Incter finally become
permanent teeth take their place in the mouth (Fig. zﬂﬂ)

i, 81— T mllk Ansth [n & shil) of ahoupi feur vonm The peansnen Gl am s by Seir sl
- |

Gl Reatenn ol the pernnnent teith I.l-l.'l]l!!l:‘lil it the fnl.'lﬂ'lr'hg oriler: Fims
molar, soon aftor birth; the central incisor, Intoral incisor, and enspid, abour sx
months after birth : the biouspids, nt the seeond wenr or luer ; ssoond molar, snd
of gscond yenr ) third molar, about the twellth vear,

The erupFion of the tomperary fevbh commenoes &t the seventh mosth, sod W
m:l:l:liltﬂf. about the end of TEF pecoml yenr,

b periodls for the eraption of the temporary set ave (€, B, Tomes)—

Lower contrul ineigors % o P monthns.
I pper incises E . < ] : o 140 +a
Lower |ntera] incisors snd first snalues | S [ | [
Omndmota: 7 S e . e IBMe RO W
Second molars U RTVRL T A

The eraption of the permaneat feeth whkes place at the following periods. the
teoth of the lvwer juw preceding thoss of the upper |:::¢' n mhiore h].::[!'ﬂ'llt -

"é venrd, first malsrs 1k YORr, sprnnil |;,|||'|-|;ulﬂ:£_

Tth vear, two middle incisors,
Bl year, two Internl incisors.

Gl FEar, Lirst ||1|;1|,|-l||:|||

11th 1o 12th yoar, canine
12th 1o 1th year, seocnd malars.
17tk to 21st vear, thind molurs,



