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BEALTH BULLETIN FOR TEACTIERS
Seecial Censibilitiss

Sight, hearing, tasts, touch, and smell - the ramiliar "five senses® -
were first classified av special sensibilities in the early part of the 18th
century, 4t that tise all the other lese “‘istinct sensations were lumped to-
gether as generul sensibilities. Now touch $s no loager ealled a "spesial®
seage, It belongs among the smsations designated as scmatic or body semsi-
bilities which make us aware of pressure, pein, beat, and eolds The othar
senses, vision, hearing, taste, and smell, are called "special® for couvealence
to distinguish them from the more ancieat (in point of admission %o consciousness)

somatic sensibilities.
Ihe fnatogy of 4 Sense Perceptions The mechanism 9f sense peroeption con-

sists of a vast system of sensory nerve endings cr“ncopton”ccanecm by devious
tut well=defined nerve paths with definite sensory aress im the cersdral cortex

rvhers the different types of sensation ars translated into comscious impressions,

) s fraa 'f [T

The simolest sort of diagras upon which an {1llustration of the rensory mechanism
aight be roughed in is that of a2 circle. On the periphery we should plase dots
represeating the u;uo:-y nerve endings, and froa thes we should draw rsdii ropre-
senting the nerve fibers, Somethere along sach radius ve should place other dots
to stand for the neurocas or nerve cells through which the impulse from a receptor
is relayed to the center of the eircle, or ceredral cortex. Actually this simple
vheellike diagras would resesble a far more highly complicated wed thaa axy spider
could ever spim if we attempted to show the devious routes, the cross rosds, the
relay stations ty vhich the impulses finally reach the particular ceatral aress
where they *maks sense.®
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The Ceuse of a fensation. The primary cause of a sensatlion of anmy kind {5

the reactica of s sensory receptor to a stimmlus to vhich it is sénttliie. The
seasation lasts juet as long &s ths semsorysmnd organ reacts t» tho stimulus. The
reastion msy cutlast the spplicatiom of the stimulus just as a rocking chair may
continue to rock after it Ras cuce beem set in motion. Thie is true especially

of the sensetiom of pain. Om the other hand, reacti-n say cesse while the estizulus
ir still Dbeing apnlied, This is true especially of the sensation of touch., The nerve
fibers involvoed get uzed to or adept themselves to the constant stimulus of

$or
pechanical pressure so that oaly s ixpulges or at most a few are dissharged,

The Intenodty of a Sengation, 7The strength or meaimess of a :cemsation ap-
parently is connected with the number of fmpulses arriving at the central nerve~cell

junctions (synapees). Just as the confestion in & railway freight yurd {ncresses ' *
¥ith an increase in the mumber of trecks over shich cafgh are shumted into it, so

ithe greeter the mumber of nerve fibers engsged in shumting impulses inte a sanrory
area of the brain, the more intense a sensation will be. The intemsity of a sen-
sation depends also on the speed mch imulees follow one another along incividual
nerve fibers, In the conduoctiom of impulses nerves obey the all or nothing law,
Pither they do not tresnsmit impulzes at 111}: they trshsust them az fast az they
possibly csn.

The Kind snd Qualitv of s Sensation, The starting point of an impulse and its
destination are what determine the kind and quality of a sencaticn, not the impulse

itself. -I---—h.ﬁ- impulses carried by sensory nerve fibers lesding from
light~wave receptors do mot differ materially frcm the impulses carried by narve fibers
leading from soundewave receptors. In the cne case you sec, in the other you hesr,
because semnsory nerve fibers lsading from tbo'rouu of the eye end in the visual

center of ths cerebral cortex snd those fram tho inner sar in the suditory center.
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Although all impulses in thamsalves ars more or less slike - no one knows
exactly what they are like. The passage along a nerve {iber of an excitation
process started by the stimulation of & receptor, and associated with a series
of electrical and chemical changes slong the route, is the nsareat se can
coxe to defining s nerve ismpulse,

Each sensory receptor ls the stationm of departurs for ghe passuge of an
ispulse to the tersinal ststion in the brain with whigh it ig connested.
Only one kind of stimulus can initiate the passage of an impulse from thst
particular station, Just as a ticket for Boston would not et a passenger
past the gate to board a train for Miami, so the stimulus of light waves
would not get e messsge started on the way to the auditory ceanter. However,
1t does sometimes happen that & receptor is excited by an unususl stimulus,
When that happens the sensation aroused {a gimiler to the sensation aroused
by the usual etimulus. Thus the usual stimulus of a receptor on the retina ig
light raves, but sn unusual stimulus, like & biot between the syes, also gives
riss to the sensation of light. One sees starsl Ais socecne has seid, if
impulses arising in the retina were directed to the suditory center and is-
pulses from the inner ear to the visual centar, we should hear tha lightning
and ses the thunder.

fomatic Sengibilitieg. The sowcalled somatic, or body, sensations may be
dividéd into palec-sensidilitiss and neo-sensibilities. Palec-sensibilities
waich are the first sensations admitted to oonsciousness, are those of extrese
degrees of pressure, pain, heet, snd cold. They are all unpleassnt and all
vitally important in eelf-preservation. 4 hearty smack, as likely as not,
mide meny of us draw our first breaths in protast. The discomforts of cold-
Dess, hesat, nunger, &nd wetness svoked the cries which brought us aseded
attention. Then by degress, neo-sensibilities Lesame superimposed on the
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older cnes to supply us with critical informstion regerding the outside

vorld. These pever sensidilities include tactile sersations, those evol&ad

oy light contact with receptors in the skin, and kinesthetic sensa‘‘ons,

those fror receptors in tie voluntary suscles, tendons, joints, and bone coverings.
Tactile sensations give us the senmsof touch and its refinements., Xinesthetic
nnuti;nl furnish us with inforsation concerning the rovements and position of
tie limbs, trunk, #nd head and enable us to estimate resistance to muscular
coutraction shen xe lift or move objects. The two togethsr zake it possible

for us to gudgs the forms, shapes, consistencies, and weights of objects in tae
outside world,

The sensation of pain is served by naked nerve endirgs in the skin, cornea
of the eye, and serous surfeces inside the body, such ss the ,eritoneum and the
Sleura. Pain nerve endings are pot sdlective, &s other receptors are. Tey
res;ond to any type of etimulus vhether pechanical, chesical, ur thermal pro-
vided it i3 intense enough. The sensation of pain therefore gives warning of
tus i{njurious nature 3f = stimulus rather than inforsgation zs to any rore
specific quality.

Disturbences of somatic sensations result froa any acnormal change
produced by mechanical or chemical agents along the course of nerve tracts
froz recepilors to sensory arsss in ths brain, Regardless of where &
mecnanical or chemical agent acts along a nerve the disagreeable sensations

uroused ere generally referred to the part contsaining




the receptors from which tho particular nerve fibers arise. This explains why &
pereon rhoeo leg has been smputated refers the pain in the stump to the misring
lizb. Tho -ressure of the dressimgs or newly formed tisrmie on the nerve fibers
| 1ay be compared to the tapping ﬂfl;a- a1','e§ephc:~a¢: wire between stationa, mmd the
me3sege received by tho operator 9\1& the body/‘\u sensory area in the brain) s A

interpreted as coming from the station which in the body is the regular receptor.
Sometimcs the disagreeable zensatims also are referred to the course of the
peripheral nerves, as in neurslgia. The eubjective sensation of pein may be cone
stant or intermittedt and dull or sharp and leacelike dppending om the mature of
the rtimulus, the rate of rccurrence of local excitations, the ad.nptatian of the
ncrve fibers coancerned, and so oge.

Ihe Senge of Sighk. Then we see we hsve rany censatioms. Not ealy do we
knowv that it is light, but also we recognisze different intemsities of 11lumina.

tione By virtue of this abiliiy we avoild cbstacles and recognirze moviang objects,
Te oan Cimtinguish colors, outlines, and fine detalls in the things we look 2t

and a:preciéte depth, volume, and perspeotives The sensory receptors vhich mediate
all these sensations, zre located in the retina of the eye. Thero are two kinde =
rode and concs - mamed after their chapes. At the point vhere the optic nerve
which conduets impulses from the retina to the braim, entere the retina, rods and
cones are absent. Hemce this L8 a "blind epot,” a point cn the retina where light
raves produce mo visual sensatioms.

Rods and cones ers arranged on the retina in a definite pattern. Beginning
with a seall area noar the center of the retins, only comes packed closely together
2re present. Then in a widening circle the oones diminish progreceively in number
vhilo the rods increass proportionstely until finslly, at the outer rim, only rods
remaine Distinect and accurste vision and the recognition of golor are localized
near the center of the rotina while éhe ability to see in a dim light is almost




cntirely lacicing. 'm the other hand low licht inteneities and movements at any
illuxination are best detected at the cuter rim of the rotina, vhilc color pere
coption and perception of detail ere lacking, Thus it is i{nferred that the
functions of the cone apparatus are sharpmees of vision and recognition of details
and colsre, while the rod apparatus, which is very semsitive to light, 1s used for
tuilight visiom.

A Toss=red lightwsunsitive pigment found in {la¢ rods is escential for norsal
vision in cis light. This pigment {s called vigiml. purple. Sfince illuminstion of
the eye causes bleaching of the visual pur:le, this rubstance tust be regenerated
when the syes are in the dark, Vitamin A {8 ia srome vay i.ntimte]& azgociated with
the bleaching —regeneration cycle of viaual purpbe. Thue people who do mot get
enough vitamin A may have night blindness, that is, inability to see {n dim lights.

Tiny uvpsido=dowm images of objects in the ocutside world are srojected on the
retina by 2 series of refractive surfaces forming the lems eystem of the eye.
Tieturbances ol virion most {requemntly occur through structural defects or muscular
vewmeeees vhich nake it impoesible for the lens syetem to focus imnges »roperly cm
the retins. In most instances such disturbances can be corrected by rearing ruitedle

’

<laeses.

e Cenze of flearing, Then ve hear we do not just hear a sound - ve recognize
even small differences in the pitch, loudness or intemsity, and cuality of the eocund,
Te tnow whother it is disajreesdle (nmoiry) or pleassnt (zusical), vie mow usually
vhat makes it - & strange vcice or a familiar one; a pisno or s violim; a gqun shot
or something dropoed with s bang on the floor. The organ of hearing, which mediates
thec,?:’:?i?(‘ C:r' -mit_i.: called the orgen of Corti and is located in the lympb-
£illed inner ear or cochlea. The interior of this bomy "snailshell” which ie about
8 big 28 a per, 1s aﬁsa'ividod by walls of membrane into three spiral underzes

gallories, or chamberse. Along the floor of che of these galleries (the soala media)
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1les tho organ of Corti. This organ conmtains semsory sound receptors and hair cells.
It is the stimdlaticn of the hair cells by the tiny variations in preesure of the
fluid surrounding thea that exeites the sound receptors to send impulses to the brain
via the auditory nerve.

All the othar spparatus of the ear is ecngerned sclely with sound wave e~
duation. Over & gystem of dalicate memdranes and tiny bones impinging cn one
sanothor the wries of waves set up in air by vibrating bodies in the outside world
travel to the cochlea where they are trensformed into "sater® waves of the same
frequency, amplitude, and fors. Their frequmncy determines the pitchj their anplie
tude, the loudness; and their form, the quality of the sound heard,

Izpeiment of hearing occurs moat frequently as & result of conditioms which
affect the oconduction of sound to the inner ear, Destructiom or fimetiocaal dis-
turbance of the organ of Cortf or injury to the fudj.tao;'y ne¥ve is rare. TFrequent
or chronic head colds are the chief cause of the loss of hearing due to interference
vith sound conductiom.

The Conse of Tepte, Te have four primary taste sensations, rveet, bitter, scur,
and salty. CFach kind is mediated by the sensory receptors -r tacte buds on the
toague vhich are semsitive to it. Taste Duds are chemically stimulated, but it is
not imown exactly vhat centors in the brain are resached by the impulses started off
o8 a result of the stimalatioca.

The great variety of different tasts sensations actually experienced is dus
to a mixture of primary semsations (much as a mixiture of primary colors will pro-
duce different shades sad tomes), to the stisulation at the same time of touch and
temperaturs nerve endings on the tongue, and to confusion with sensations of smell.
Many flavors are really odors and disappesr whea the nose is 'a‘.’.n.’ﬁd up® as -rnn.tf.
of & cold, A substance that causes first a sweot tarte and thea a bitter stimulates
in sequence the sweet receptors toward the front of the tomgue snd the bitter




Teceptors tosard ths back. Persanal variati ns in the sense of taste occur, and temte
blindness for ome or morc ol the primary senssticms 4s oam=om and hereditary.

The Canse of Sealls The organs of emell, called the olfactory bulbs, are locatec
‘tn the roof of the noses They are compoged of & collection of spindle~shapséd receptors
vhich are stimulated by the pressure of vapor molecules givem of{ by volstile sub-
stances., It 1s possible to distinguish many different odors, but they sre hard to
claseify exodpt as Deing pleasant, unpleassnt, or amutral. Efince sensations of emall
any be tied up intimataly with other sense impressions from the outside world, it
is no wonder that their ultimate destinatiom in the brain is the moet obscure of
all the cerebral sensory sreas.

Past associations have a great deal to do with psychological reacticns ¢o
odors of different kinds. Thus an odor may be very disagreeazble to one person
end plessant or neutral to another, The senses of taste and smell together deter-
pine shether or not a food is aopetising, Forming nleasant associstione with
the taste and smell of food in childhood plsy a leading role in creating s liking

for the right kinds of food.
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