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OENTER OF SPEECH. a5

the entire museular mechanism associated with articulation,
‘n hvsteria. chorea, and nervous affections, and in the apho-
nia of laryngeal inflammation or paralysis.

The credit of the great discovery that the center of articu-
late speech could be localized in the third con volution of the
left anterior lobe of the cerebrum is generally awarded to

Fig. 18.—Slructure of the convolutions, (After Baillarger,)

1, the six alternate Tray and white layers in the cortical substance of the convolutions

&, le.Lr;_"uni section of a convolution—the left half is seen ]l_".' reflected |ij=_'|]-'.—|..',|_'\l'i‘!'j
arranged as in the preceding fizure—in the right half, seen by transmitted light, the
medullary layers are rendered dark by their opacity—the layers of gray substance, on
the other hand, which are translucent, are I'|,"!Zl|'l_'e-t'1!nl:i"i in white; 3, seetion of a con-
volution showing the unequal thickness of the white layers—-at first sight only three
layers can be distingnished, two gray and an intervening white layer—more attentive
examination shows six layers, the superficial and deep white layers being, however,
very narrow 3 4, section of a convolution .‘-'!II:H'.JIII:_’ the three layers of gray matter
ohserved by Vieg d'Azyr in the occipital lobe: 5, tendeney to radiation shown by the
white fibers in the gray matier of the convolutions ; 6, section of a cercbral convolu-
tion in a newly born infant, seen by reflected light—it presentz an homogeneous
appearance ; 7, same section seen by transmitted light—presents the same stratifica
tion and tendency to radiation which are observed in the adult.

Broca. Some twenty-five years before he made the profession
alive to the investigation of the subject, however, the same
impairment or loss of speech was shown to be a frequent
accompaniment of hemiplegia of the right side of the body by
Bouillaud and Mare Dax*; and in 1863, or thereabout, the

! Brocea, “ Bul. de la Soc. Anat..” 1861,

* A paper read before the Medical Congress at Montpellier in 1856,




























































































































































































































































THE VISUAL PURPLE. 117

‘ts funetion is mayv vet be considered a subject of Investiga-
tion. A prominent author says of this matter : “It is very
tempting to connect this visual purple with color vision ; but

F16. 88.—A. Vertical seelion of the retina. B. Connection of the rods and cones of
(H. Miiller,) the retina wth the nervous elements.
(Sappey.)

A. 1, 1, layer of rods and cones; 2, rods; 3, cones; 4, 4, 5, 6, external granule layer;
7, inter-granule layer (cone-fiber plexus); 8, internal granule layer; 9, 10, finely
granular gray layer: 11, layer of nerve cells; 12 12 12 12 14, 14, fibers of the
optic nerve ; 13, membrana limitans.

B. 1,1, 2, 8, rods and cones, front view: 4, 5, 6, rods, side view: 7. 7. B 8 ecells of
the external and internal granule layers; 9, cell, connected by a filament with sub.
jacent cells; 10, 15, nerve cells, connected with cells of the granule layers: 11, 21,
filaments connecting cells of the external and internal granule layers (12 iz not in
the fizure): 14, 15, 18, 17, 18, 19, 20, 22 23 24, 25 26, & rod and a cone, con-
neeted with the cells of the granule lavers, with the nerve ecells, and with the nerve

fibers.

we know that our color vision is most exact in the fovea cen-
tralis, where the retina consists of cones alone, which are des-
titute of this visual purple.”’

I Mich. Foster, op, cif.
10

















































































144 THE CRANIAL NERVES.

the image thrown upon the retina is either increased, thus
apparently magnifying the size of the object, or the number
of cones affected is decreased, and thus the size of the object
seen is apparently diminished., |

K16, 1.—A, Vertical section of the velina. B. Connection of the rods and cones of
(H. Miiller.) the retina with the nervous elements.
(Sappey.)

A. 1, 1, layer of rods and cones: 2, rods; 8, cones; 4, 4, 5, 6, external granule laver;
7, inter-granule layer (cone-fiber plexus); 8, internal granule layer; 9, 10, finely
granular gray layer; 11, laver of nerve cells; 12, 12, 12, 12, 14, 14, fibers of the
optic nerve ; 18, membrana limitans,

B. 1,1, 2, 8, rods and cones, front view: 4. 5. 6. rods, gide view: 7. 7. 8, 8. cells of
the external and internal pranule lavers: 9, cell, connected by a filament with sub-
Jjacent eells; 10, 13, nerve cells, connected with cells of the granule lavers; 11, 21,
filaments connectinge cells of the external and internal _'_{I':!]IIIII;‘: [;|_1.'c-1'.~1|_f]! iz not in
the ficure): 14, 15, 16, 17, 18, 19, 20, 22, 23, 24, 25, 26, a rod and a cone, con-
nected with the eells of the granule layers, with the nerve cells, and with the nerve
fibers,

In cases where complete blindness, even to the sensation
of light, exists, as sometimes oceurs in amaurosis,’ the eyes

I For the eauzes of this condition, see pare 127 of this volume.




















































































































































































204 - THE CRANIAL NERVES.

brana tympani and the bones themselves into the best possi-
ble condition for the aceuwrate appreciation of sound im-
pulses.' The cavity of the middle ear is in communication
with the cells in the mastoid portion of the temporal bone,
and some additional effect may be thus produced upon the
vibrations of the air within the middle ear.®

Fia. T1.—The left bony labyrinth of a new-born child, forward and owtward view, Modi-
Jied from a photograph. (Ridinger.)

1, the wide canal, the beginning of the spiral canal of the cochlea: 2, the fenestra ro-
tunda; 8, the second turn of the cochlea; 4, the final half turn of the cochlea:
5§, the border of the hony wall of the westibule, situated between the cochlea and
the semicircular canals ; 6, the superior, or sagittal semicircular canal ; 7, the portion
of the :4||E1.|;:1'iu:|' semicirenlar canal bent I:Jllt'.'.'."n'c[; &, the F1I]:—il{!|‘ill'|',. Or transverse
semicircular eanal ; 9, the portion of the posterior connected with the superior serni-
circular eanal ; 10, point of junction of the superior and the posterior semicirenlar
canal ; 11, the ampulla ossea externa; 12, the horizontal, or external semicircular
canal.

The infernal ear, or ** labyrinth,” lies within the petrous
portion of the temporal bone, and internal to the tympanum.
It consists of a series of chambers, hollowed out within the
bone, called the w»estibule, the cochlea, and the semicireular

! The fensor tympani muscle, on account of a peculiar arrangement of the joint be-
tween the malleus and the incus, renders all the articulations firm, tightens the little liga-
tures, and presses the stapes against the fenestra ovalis, thus bringing it in contact with
the fluids of the vestibule. See foot-note on page 203.

? For the surgical application of this arrangement, see article on the bones of the
head, by the author, * New York Medical Record,” October 16, 1850.



THE INTERNAL EARL. 205

canals. within each of which a membranous tube is sus-
pended between two liquids, one within the tube, the *‘en-
dolymph,” and one between the tube and the bony walls, the
¢perilymph.” This membranous portion is called the **mem-

1'.![,', 72_—f}f'rrlr;i-1.f_r.-r r;.l" |".i'.'r .'r.-ll'IJ_n,-,l'.'-,u-‘,'l:-1 .''r-'-"'."l'l.'l'l'-'lr,|I rmr.f .w",i'.u.-.-'.:_i-'r'.'.'-r-r;u‘ |'r-:,hr."|'l.'k, ir':"flfri i llill.lrl'i.l!ﬂr
-,ri-'r.:‘.';.ﬁ, aned somewnfiol .l'-""u'ln'-'r'n"l-'l, | [:i_i,iii;n'_fl, 1','|-

Upper figure: 1, utricle: 2. saceule; 3, 5, membranous cochlea; 4, canalis reuniens; 6

3
51.'|Illli.'il'li_"l|].'l L I.'-.I.:I:il.‘i:-.

Lower fizure: 1, utricle; 2, saccule; 5, 4, 6, ampulle; 5, 7, 8, 9, semiecircular canals;

ok 3

10, anditory nerve (partly diagrammatic); 11, 12, 138, 14, 15, distribution of the
branches of the nerve to the vestibule and the semicircular canals; 16, panglioform
enlarsement,

branous labyrinth,” and is an exact reproduction of the
bony labyrinth, except that it is smaller in point of size, so as
to admit the presence of fluid between it and the bone. It
serves as a suppoirt for the terminal filaments of the auditory

nerve, which, by being suspended between two fluids, are en-





















212 YHE ORANIAL NERVES,

tell you that, when the attack commenced, everything began
to whirl, or possibly appeared to be mov ing toward one side :
that his oalt became |[n-.!f'.u1_ , and, if w: lllxll‘t'!-" Wis jFH'-«‘-wI}!IE'E
that he reeled and staggered ; while, in some severe cases, the
patient feels unsafe even when lying upon a bed or Huf'ujjumi
may be obliged to grasp the sides of the couch to protect him-

Fig. T7.—Right membrana tympand, seen from within,  From a photograph, and somewlat
reduced,  (Riidinzer.)
1, head of the mallens, divided; 2, neck of the mallens ; 8, handle of the mallens, with

the tendon of the tenzor tympani muscle ; 4, divided [vm[uu of the tensor tympani ;
b, 6, portion of the mallenz between the layers of the membrana tympani; 7, outer
{lalllmtlll'fl and inner (circular) fibers of the membrana tympani; &, fibrous ring of
the membrana tympani; 9, 14, 15, dentated fibers, discovered by f-lllhl s 10, |IH'-"1"

rior pocket: 11, connection of the posterior pocket with the mallens: 12, anterior
pocket; 13, chorda tympani nerve.
self from a sensation of falling. In many cases, these symp-
toms are markedly intensified by movement of the head, and,
in some instances, such movements often tend to bring about
an attack.” The patient is usually pale and haggard, some-

I Buzzard, * Lancet,” March 4, 1876,






214 THE CRANIAL NERVES

troubles, A medical man had deafness in his left ear, with
occasional slight vertizo. One day, while walking in his gar-

Fig. T8.—S8ection of the first turn of the spival canal of a ecat newly-born.—Seefion of the
coclilea of a fiuman feelus af the fourth month. From a photograph, and somewhat
reduced.  (Ridinger,)

Upper firure: 1, 2, 8, lamina spiralis; 2, lower plate; 3,
membrane of Heissner : 8, membrana tectoria ¢ 9, I'!ri1|1!'|:ll]tlt < 10 1L, |ri;|:.'l:l':~' of Corti:
12, inner hair eells; 18, outer hair cells; 14, 16, membrana hasilaris; 15, epithe-
lium in the suleus spivalis; 17, 18, 19, ligamentum spirale ; 20, spiral canal below
the membrana basilariz,

Lower figure : S T 8T b b, 7, 7, 8, 8, scala tympani; S V. 8 T,,'EI__'E]_.L'-:':L'[;I vestibuli: 1,
baze of the cochlea : 2 apex: 8, 4, central column ; 10, 10, 10, 10, ductus ecochloaris;
11, branches of the nervus cochlearis; 12,12, 12, spiral ganglion ; 13, 14, limbus lami-
Thi :-i[li'.';l,“_-'u: 16, membrane of Reissner ; 16, 1-F}El:'|u'|i1l1|:; 17, outer hair cells ; 18, l']'i-

thelium of the membrana basilaris ; 19, nervous filamenta ; 20, union of the membrana

basilaris with the ligamentum gpirale ; 21, epithelium of the peripheral wall of the

ductus cochlearis ; 22, 23, membrana tectoria ; 24, spiral canal below the membrana

basilaris,

4. 5, b, nervus cochlearis; 7,































224 THE ORANIAL NERVES.

and it is by this nerve that the second act of deglutition is
chiefly exeited and performed. gy

The sense of taste, which is afforded by the glosso-pharyn-
geal, is confined to the posterior third of the tongue. A sim-
ilar distribution of its sensory fibers is remarkabl y illustrated
in that ecase of Hilton’s," where an attack of tonsillitis pro-
duced a sympathetic furring of the posterior third ondy of
the lateral half of the tongue,

Though analogy would lead us to suppose that a stimulus
applied to any part of the course of the gustatory fibers of the
glosso-pharyngeal nerve would give rise to a sensation of
taste and nothing else, the proof is not fortheoming ; since
this nerve, as before stated, is a mixed nerve containing sen-
sory fibers as well as those of taste,

Fie. 82. Fic. 83.
Varicties of papille of the tongue.  (Sappey.)
Fic. 82.—Medium-sized circumvallate papilla: 1, papilla, the base only being apparent :

it is seen that the base is covered with secondary papille; 2, groove between the
papilla and the surrounding wall ; 3, 3, wall of the papilla.

Fig. 83.—Fungiform, filiform, and hemispherieal papillse: 1, 1, two fungiform papills,
covered with secondary papille; 2, 2, 2, filiform papille; 3, a filiform papilla, the
prolongations of which are turned outward; 4, a filiform papilla, with vertical pro-
longzations ; 5, 5, small filiform papille, with the prolongations turned inward ; 6, 6,
filiform papille, with striations at their bages; 7, 7, hemizpherical papille, slightly
apparent, gituated between the fungiform and the filiform papillse,

Bitter substances are most tasted upon the back of the
fongue, and sweet substances when placed upon the tip;-
a point not without value in administering medicines. The

1 % Rost and Pain.” For similar effects due to the fifth nerve, see a previous lecture.

? Mich. Foster, op eil.


















230 THE ORANIAL NERVES,

lato-pharyngeal muscles contract and raise the lower end of
the pharynz, thus shortening the length of that organ and
tending to draw the pharynx over the bolus of food, very
much as a glove is drawn over the finger ; while, at the same
time, the curve of the posterior pillars of the pharynx is

F il
al debs EEALLE

FiG. 86.—Muscles of the pharynz, efe.  (Sappey.)

1, 2, 3, 4, 4, superior constrictor ; 5, 6, 7, 8, middle constrictor; 9, 10, 11, 12, inferior con«
strictor; 13, 13, stylo-pharyngeus; 14, stylo-hyoid muscle; 15, stylo-glossus; 16,
hyo-glossus; 17, mylo-hyoid muscle; 18, buccinator muscle; 19, tensor palati; 20,
levator palati.

made straight, and, by the approximation of these muscles
to the sides of the uvula, the opening of the pharynx into
the nares is now completely oceluded.

The constrictor musecles of the pharynx now come into



























































































260 THE ORANIAL NERVES

upward to unite with the bulbar portion, is joined by fila-
ments derived from the two upper cervical nerves wllrih-. in
the spinal canal.

After the nerve has emerged from the jugular foramen, it
gives off a large braneh to the pneumogastric nerve, and occa-
slonally receives a filament from the pneumogastric in return :

FiG. 94.—Spinal accessory nerve.  (Hirschfeld.)

1, trunk of the facial nerve; 2, 2, rlosso-pharyngeal nerve: 3, 8, pnenmogastrie: 4, 4, 4,
trunk of the spinal accessory; 5, sublingual nerve; 6, superior cervical ganglion ;
T, 7, anastompsis of the first two cervical nerves; 8 carotid branch of the sympa-
thetic; 9, 10, 11, 12, 13, branches of the glosso-pharynoeal ; 14, 15, branches of the
facial ; 16, otic ganglion; 17, auricular branch of the pneumogastric; 18, anasto.
mmostng branel ‘,a'}'un-;-. the .'-ch':lr'mrI aceessory fo Hhe jr}r.'-.'r.'mr.ll.f._r:r.'c.".l'.l'-:' s 19, anastomosis of the
first pair of cervical nerves with the sublingual ; 20, anastomosis of the spinal aeces-
sory with the seeond pair of eervical nerves ; 21, pharyngeal plerus ; 22, superior
laryngeal nerve ; 23, external larynzeal nerve; 24, middle cervical ganglion.

while, in its course down the mneck, it receives filaments of
communication from the second, third, and fourth cervical
nerves, in case these nerves do not communicate with the

spinal portion within the spinal canal.
After the nerve has sent its upper filament to the pneumo-

















































































































































306 THE SPINAL CORD.

of the poles of the spinal cells into the gray matter of the
opposite side. The decussation probably takes place exclu-
sively in the gray matter. = While this decussation seems
positively proven by all physiological experiment, little of a
positive character has, as yet, been-shown by aetual anatomi-
cal demonstration. The sensory nerves are in communication
with the cortex of the encephalon, probably, by means of the
gray matter of the spinal cord, which acts as a condueting
medium for the centripetal impulses. As before mentioned,
the gray matter which surrounds the central canal of the
spinal cord seems to be the chief channel for the transmission
of sensory impressions from the trunk and the extremities to
the brain. Thus we apparently have in the spinal cord a

Fig. 119.— Transverss section of the gray substance of the anterior eornua of the spinal cord
of the oz, treated with nitrate of silver. (Grandry.)

conducting shaft, to which the sensory nerves become joined,
and which conduets the impressions received through thE-l:ﬂ
to the ganglia or the cortex of the encephalon. It .is evi-
dent, therefore, that the sensory nerves are not continuous


























































































336 THE SPINAL CORD.

this wasting are the seat of what are called fibrillary eontrae-
5 L I ' L . L) W "y g™ = ; i . -.
tions." These are produced by the involuntary rapid contrac-

¥ i
.

Fia. 125.—Progressive muscular afvoply.  Age of patiend, forly-five years., (From Fried-
reich.)

tions of faseiculi of fibers in a muscle. Sometimes a patient

is covered with them. Some years ago, these fibrillary con-

tractions were held to be pathognomonie, but I can assure

yvou that this is not so, as they may be observed in lead palsy,

I Theze peculiar twitchings give the appearance of something alive being underneath
the skin. Hammond states that * they can always be excited by a smart tap of the fin-

ger upon the atrophied musele.”
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