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Bxtensity is an attribute of all visusl and of all haptic experiences.
In order to understand, in simplest and elearest terms, the visual space
world we start with the skin,

The reason we begin with the skin is because a large amount of the visual
disorimination of position, sisze, distance, movement, ete, derives from
cutaneous, kinaesthetie and motor scurees, These components are often
wrongly aseribed to vision., Later in this paper we shall describe some
simple experiments by means of which you may demonstrate the ilmporbant
role played by the skin in space discriminstion.

Paychologically space is originally depived from sight and oressure,

#ith incressed sge and experience thsse two funetions become fused or
blended so that they tend to become more and more interdependent. In
physiocs and geometyy there 1s but a single space and this always and
everywhere the same. In psychology there are four spuces: the two dimen-
sional fields of the skin and the resting sye, and the three dimensional
spaces of active touch and the moving double eyas,

¥rom this point of view the last statement is entirely too conservative,
The spuces ydelded by the finger, the lips, and the skin of the shoulder
blade are three different thinge, The space of foveal vision is not the
gpace of periphersl vision, Further complication of the problem arises
from the fact that fineness of diseriminstion in any reglion of the skin
ean be greatly extended and improved through a oropriaste training proced-
ures, This must me:n thab space is an gehlevement, Ve learned to con~
struct our world of spuace diseriminations in tems of the gonsumnatory
acte and not in terms alone of the patterns of lmpression whieh reach our
senge organss The skin becomes increasingly lmportant for students of
vision when we understand that it is not only the most extensive of all
the sensory surfeces but that practiecslly all of the sensory functions
have been developed from it. It includes not only the integumentary cove
ering of the body but also the red area of the 1lips, the lining of the
gavities of the mouth and nose, «nd the conjunetive and cornea of the eye,
Thus every postural adjustment of the visusl receptor involves a component
of cutaneous stimulation,

ur knowledge of the skin and its funetions is still inecomplete., About

50 years ago Blix in Sweden, Von Frsy in Uermany snd Donaldson in Ameries
independently discovered that the skin, 1like the reting, presents a distri-
bution of pusetiform gsensitive points, When the threshold for pressure is
studied by carefully exploring a unit area of some skin surfade great dif-
ferences are found., If & horse halr sbout two inches long 1s fixed to a
mateh stlck with a drop of sealing wax and is pressed down on one pan of
preelsion balance a serdes of such hairs ¢an be found and eceliprated which
will Jjust bend when the weight of one mg. ie plaeed in the other pan, and
at the other exbreme one ean be found which will ralse 200 times as much,
Another method 1s the use of a limen gauge by which the pressure which
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whieh must be exerted to just verceptibly be discriminsted is messured
by the amount of energy stored in a small colled spring. On the tip

of the tongue, pressure of 2 gms. per soquare mm, ie¢ the gporvoximete
threshhold value. On the tip of the finger this is about 3 gms., on

the back of the hand 12 gms,, on the ealf of the leg 16 gms., on the
abdomen 26 gmns., on the back of the forearm 33 gms., on the loin L3

gus., and on the thiek parts of the scle of the foot 250 gme. Von Frey
showed that for pain a pressure of 0.2 gme. per square mm, on the cor-
nea would produce pain, Areas on the back of the hand require a pressure
of 100 gms, 1f s square om, is carefully explored on the tip of the nose
the following distribution of sensitive points has been founds

Pain Pressure Gold Larm
bl 100 13 1

Un the bagk of the hand the flgure ares

Pain Prassure Cold Harm
188 ik Vi 05

These examples are given to show the unevenness of distribution of sensi-
tive spote in the skin, If an area of one square em. 1s thus earefully
explored and a map ls made indicating the position of the sensitive points
and thls is done repeatedly for the same area ne two of the maps will look
alike, Thie means thab on two successive duys the mumber snd spatial
distribution of sensitive points doss not remain fixed. In one famous
experiment (Dallenbach, 1927), the sensitive spots were carefully mapped

a gonsidersble number of times and those polnts located which gave a quali-
tatlve repart 1008 of the time., The square em. of skin was then surgi-

- cally removed md carefully stained and secbioned histolegieally, It was

then examined under the microseope to see what types of svecialized nemve
endings could be found o correspond with the sensory qualities yeilded by

. the vorlous epete, The results of tids examination showed first, the pres-

ence of almost no speelalized nerve endings and seeond, almost no relation
of the position of the dendrites in relation to the snesitive points.

Faots sugh as the asbove bake on o great importance when we gconsider them in
relstion to the fundamental problem of cutaneocus and visual spage. The
resolving power of the skin or retina is exhilbited by the ability of an
observer to be able to report one or two polnts when the stlmulus is & part
of points with small separation. Secure a small drawing compass and grind
the points untll they are fairly blumt, Set the points sbout & mm. apart
and starting at the tip of the middle finger with equal pressure draw them
glowly over the finger across the palm, the wrist, the forearm, the elbow
and stop about the middle of the biceps. Do this seversl times and obeerve
that for & fixed distance between the two points they seem to approsch each
other until they seem like a single line al some positions and to diverge
widely at others, Stort with the sume separstion at the edge of the lips
and pass slowly around the cheek benesth the ssr to the middie of the baak
of the neek,.lt besomes obviocus that when tws points on the skin are stimu-
lated whether we fecl them as one or as two is determined only in part by
the actual separstion of the twe points and in part by the region of the
skin stlmulsted, From the best neurcloglcal sources the subsutanecus net~
work of nerve recepbors in & region of high Shreshhold does not differ
materdially from that in & region of low threshhold. It must therefore fole
low that the diserimination of twoness is & psyvehologissl function bessuse
it eon be demonstrated that regions of low spatial sensitivity ean be formed
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into regions of high spatial sensitivity if appropriate training methods
are used.

1f various regions of the skin of the hand and forearm are explored for the
two-point threshhold, it will be found that the threshhold will be smaller,
the grezter the ocurvature of the skin surface., On a flat surface such as
the volar forearm midway between the wrist and elbow the limen will be

found to be seversl times larger than in those reglons where the skin sur-
face shows greater curvature,  There are several methods which may be em-
ployed in determining the least perceptible separation of two pointe to be
perceived as two. One of the most accurate of these is the method known as
the constant process method or the method of constant stimuli, where a ser-
jes of separations varying in small degree is arbitratily selected, Each
of these is earefully applied to the same region of the skin 100 times.

The subject is required to report whether he feels one or two voints, When
the observations are all completed, you have two columns of figures; one
indicating the actual separations in mm, of the poinbs and another indieat~
ing the per cent of two Judgments. lVhen these are plotted with the separa-
tions on the abscissa and the per eent of positive judgments on the ordinates
they should yield an S-shaped or ogive curve. The point at which one ean
judge the stimulus correctly half of the time is convenbtionally regarded as
the threshhold, Students invariably report difficulty in determining the
threshhold for two points because there is always present a marked practice
effect, the influence of which is to produce more and more positive jJudgments
with increasingly less separstion., If a limiting method is used one starts
with smaller separations and gradually inereases them until the judgments
become consistently two, The procedure is then r versed by starting with a
large separation and gradually redueing this until the judgments become con-
sistently one, If this is done carefully, it will be found that the thresh-
hold yielded by the aseending procedure will not be the same as that secured
by the deseending procedure., The common practice is to list the boundaries
of this range and take the midpoint ss the value of the threshhold.

Grest eare must be exercised so that the two points reach the skin at the
same inetant in time and with identieal pressures., Otherwise the judgment
will be in erropr beeause in this case it will be formed on the basis of sue-
gcessive rather than simulbanecus stimulation.

It is known that if a single point and later another point, slightly removed
in space, is stimulated, the relative separation of the two points will be a
funchion of the time and intensity relations of the two stimmli, If we

asaume that the actual separation is 20 mm, and the s-eond point is stimu-
lated one second after the first but with twice the intensity, the first

point will seem nearer to the second one, 1t is easy to demonsirzte the
phenomenon which Helson has called the Tau effect. Select a flat surface

on the volar forearm =znd stimulate pointd sbout 2 inches below the elbow,

two segonds later stimilate point B with the same pressure 60 mm. toward

the wrist, and four seconds later stimulate point ¢ 30 mm. farther toward

the wrist., Let A, B, and C lie on the same straight lime, After these

three stimuli have been applied, take a pencil and make three dots on a

sheet of paper representing the phenomenal distances which separate these
points, Heasure them carefully and compare them to the aectual separations.

It will be noted that with intensity kept constant, it is possible by chang-
ing the timing to produce the same effeet as if you changed spatisl separation.
This finding is of breat importance for it indie tes that in experience, time, -
intensity and sppace all coopsrzte in the production of the wltimate phenomenal
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diserimination. If this experiment is pepested varying the factors of
tine, intensity and spatisl separation of the three points, you may dem~
onstrate the essential tyubth of the interrelations of these varisbles.

The studies on the problem of loealization have been frultful in teaching
us many thinge sbout the geneais of tactual and visual space. In one of
the papers last year s scries of experijents were deseribed in which
loeslization of pointe stimulaled wpon the skin by children and adulis
were compared. A differentiating experiment was made in which the tactual
loesnlozation of cungenitelly blind children adultes was compared with
that of seecing children and adulis. The abllity to localize a point stlmm~
lated is highly important as o factor in the correct perception of form and
pattern,. —

Frou a flat sheeb of soft thin copper, cut out & serles of small forwe such
as squares), triangles, stars, erosses and similar shapes, Let them vary in
total ares as well as in shape. With the subject blindfelded, place these
on various skin surfaces such as the volar forearm, the back of the hand, the
palm, the tip of the finger, the center of the cheek ete., and press them
gently but fimmily into the skin with the tip of a lead penell or small twee—
gers. The subject, of course, iz blindfolded and le requested to describe
or to draw the shave and size of the perceived figure.

These simple demonstrations should give you an introdusbion o the tremend-
ously interesting and important investigablon of the sense perceptusl flelid
afforded by the skin., This fleld le of primary importenes for all persons
who are ultimately intercsbed in gaining s complete inderstanding of visual
phenomena, The skin provides for us a ready means of sbudying the funda=

: extensity in reletlvely slwple forme Visual g ity is

'he convietion of the essentlisl unily of the sen~
soz will grow more and more strong as these cbservabions are extended and
1t will beeome ineressingly clear that perseption is essentizlly a unified
progess regardless of the sense modalities which eontribube to it.

Finally it should be poinmted out that in certain types of anamalous vision,
the examination of the spatial sensitivity of homolateral skin areas becomes
& most useful diagnostic adlunet. This is in line with the general view
that the perfeet eye examinabion of the future will not stop with differen-
tial procedures of measuring varicus aspects of vision alon, The ultimate
answer to some of these problems will have to be sought in such functions as
those which we have made the topie of our present discussion.




