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ABSTRACT

Pour subjects- served in an experiment designed to 
assess the effect of various background patterns on the 
cortical evoked response. Background patterns consisted of 
a.Mach band pattern.and a pattern with an abrupt border. 
Stimuli were presented at various positions on these 
patterns. Data were also analyzed to assess the effect of 
different levels of background to evoking stimulus contrast. 
The data suggested alterations in the evoked response as a 
function of the position of the evoking stimulus relative 
to an abrupt border and relative to Mach bands. Changes as 
a function of different levels of contrast were evidenced 
as well. The differences noted, however, were quite 
variable between subjects.
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INTRODUCTION'

If a surface reflects light such that one half of 
that surface appears .bright and the other less so, and if 
these two portions are joined by a luminance gradient which 
changes at a uniform rate from the one half to the other, 
then, depending on the gradient, there will appear to the 
human observer to be two bands, one light and one dark. The 
former appears at the beginning of the gradient from the 
light side and the dark one appears at the beginning of the 
gradient from the dark side. These bands are illusory and 
were first reported by Ernst Mach in 1.865« His paper appears 
in translation in Ratliff (1965, pp. 253-271).

The present investigation had two basic objectives:
1) to determine the effect, if any, of Mach bands on the 
averaged evoked response to stimuli presented at various 
locations on a background Mach pattern, and 2) to examine 
further the effect noted by Payne & White (196?) of proximity 
to a border on the. evoked response. These investigators 
found a decrease in trough to peak amplitude for certain 
waves of the records for the evoked cortical potential as the 
border was approached from the light side. They made a 
comparison for five Ss. The troughs and peaks in their 
comparison occurred at approximately 175 and 215 msec.,
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respectively, following the occurrence of the flash. The 
authors also noted an increase in trough latency approaching 
the border from the light side. There was no significant 
effect on the dark side, The authors did not average 
responses in the border itself. Their stimulus pattern 
consisted of a panel one half of the face of which was 
painted white, the other, black,, forming an abrupt transi
tion between them. Evoking stimuli appeared in holes which 
had /been drilled in the panel,.

Research on the Mach effect has not, in the past, 
entailed the use of evoked cortical response, Burkhardt . 
(1966) examined the effect of Mach bands on difference 
thresholds, finding that such thresholds are elevated in the 
band areas. Two papers, Keesey & Riggs (1962) and Riggs, 
Ratliff, & Keesey (1961) detail the effect of retinal fixity 
on the appearance and disappearance of Mach bands.

Ratliff (1965) has brought together a vast quantity 
of data on Mach bands in a thorough review of the literature 
to date. Most of these data reveal how variations in the 
physical dimensions of the pattern lead to phenomenal 
changes in the bands. The slope of the gradient, for 
example, has been shown to affect the appearance; the 
steeper the slope, the more pronounced the bands' brightness 
and darkness and the more narrow they appear, up to the 
point of an abrupt step where they cease to appear. The 
technique generally used has been brightness matching.
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McCoHough (1955) investigated the effect of level 
of illumination on the light side, finding that, in general, 
the more intense the stimulation, the narrower the bright 
band. The gradient was held constant. Similar work has not 
yet been done with the dark side. Ratliff (1965) also 
describes work relating to the use of colored gradients in 
which case the appearance of the bands seems to be due 
mainly to intensity rather than hue differences (pp. 62—64).

Ratliff (1965) devotes a large segment of his book 
to the explication of a number of rather sophisticated 
mathematical models which have been proposed to account for 
the phenomenon of Mach bands. ' In each case, they entail 
the operation of lateral inhibitory and facilatory 
influences in the retinal network. Much of the recent 
supportive evidence for these points of view comes, neces
sarily, from readings at■the unit level, the work of 
Hartline and his associates with Limulus being representa
tive (e.g., Hartline & Ratliff, 1954; or Hartline, Ratliff,
& Miller, 1961). Such researches bear theoretical relation 
to any work on Mach bands to the extent that lateral 
inhibition is asserted to explain them. However, little . 
about the inhibitory theory can be said on the basis of the 
present study, since inhibition is neither directly manipu
lated nor directly assessed. It may be assumed to be 
occurring and to be reflected in the appearance of the bands
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and/or alteration in the evoked response, but neither the- 
appearance, of the bands, nor a change in the"evoked response 
demonstrates Its operation. All that is demonstrated is 
that a stimulus gradient which gives rise to Each bands 
also leads to an alteration in the evoked response.' The 
nature of the underlying organic process is not, in this 
way, elucidated. It may be lateral inhibition, or it may 
not be. The present experiment offers no evidence one way 
or the other on this issue.

The replication of the Payne & White (1967) data 
includes some methodological changes which should be 
explained. Payne & White employed a panel, as was noted 
above, half white, and half black, with holes drilled in It, 
through which the stimulus light was shown. These holes, 
particularly on the light side, introduced a border or 
contour of their own,. The effect of the large vertical 
border was thus superimposed on the effect of the appearance 
of the light in a fixated, darkened hole.- In the present 
investigation, it was deemed desirable to. eliminate the 
effect of these irrelevant hole contours.

The circular stimulus used by Payne & White also 
seems to be not the most desirable. It was felt that, since 
the critical area, the light-dark border, was elongated and 
vertical, a stimulus of similar shape might be more effective 
in revealing the effect of the border on the evoked response.



In the present study, the experimental arrangement, 
to be described further below, employed two slide projec-' 
tors, a two-way vision screen,.;and two background patterns, 
one with a sharp contour and the other with a gradient to 
make the.light and dark Mach bands salient. One or the 
other of the background patterns was projected on one side 
of the screen, while the evoking stimulus light was pro
jected on the other6 The effect of this arrangement was 
that the stimulus light appeared to S on an homogeneous 
light or dark field. The only contour present until the 
appearance of the stimulus light was the light-dark border 
in question.

The evoking stimulus light appeared as a narrow 
vertical shaft in the pattern since, as was argued above, 
such a stimulus might be expected to reveal more effectively 
the effect of the border. This type of stimulus might also 
be more likely to reveal any effect of elongated and yerti-' 
cal Mach bands for the same reason, A shaft'stimulus allows 
for stimulation of more of the critical area.

As was noted above, the Mach effect has not 
previously been studied with the evoked cortical response 
technique. Some of the work on retinal image formation and 
clarity of the image (e,g», Spehlman, 1965) bears some 
relation since blurring a border will yield Mach bands. 
Spehlman found^that a blurred image yielded an evoked



response similar to that achieved with diffuse light. • His 
technique,' however, , was so different from that employed in 
'the present study as to make relationships extremely 
obscureo In the present case, the Mach band (blurred) and 
border (focused) images' served as background onto which 
another, the evoking stimulus is presented. In Spehlman’s 
study, these background stimuli were the evoking stimuli.

A similar difficulty arises in comparing the present 
study with some of the work on intensity and contrast 
effects. One major paper on contrast (White & Eason, 1967) 
used a ganzfeld which was increased in intensity as the 
evoking stimulus. Their problem had essentially to do with 
successive rather than simultaneous contrast effects. They 
found clear effects on the evoked response; in general, an 
increase in amplitude of certain waves occurs with increas
ing successive contrast.

Bartlett (1942) has discussed the problem of 
distinguishing between simultaneous and successive contrast. 
When a ganzfeld or single stimulus is employed, as in White 
& Eason's study, the contrast phenomenon is successive.
When, however, two stimuli are used, and S is asked to 
judge if there is an increment in one, then the contrast 
phenomenon has both simultaneous and successive aspects.
S can compare ..the-two fields with each other after the 
increment has been added to one, or he can compare the field



. 7

of increased brightness with itself at the instant of 
addition of the increment«

In the present study, the contrast phenomenon is 
both successive and simultaneous6 After the evoking stimu
lus has come on, simultaneous contrast is present; the 
stimulus is different from the background and this 
difference is greater on the dark than on the light side. 
However, when the evoking stimulus light appears, there is 
successive contrast; part of the field increases in bright
ness and that increase is greater on the dark than on the 
light side.

The Payne & White paper also entails both successive 
and simultaneous contrast. In their case, however, the suc
cessive contrast was of the same magnitude on both the 
light and dark sides. An increment, the evoking stimulus 
light, was added to a black region, the hole. The simul
taneous contrast parameter differed on the two sides, as it 
did in the present study. The contrast is greater on the 
dark than on the light side.

Since, in both Payne & White's and the present 
study, the evoking stimulus intensity was held constant, 
differences in evoked responses to stimuli remote from the 
border on either side, dark or light, can be explained as 
being due to different levels of contrast. In Payne & 
White's case these differences must be attributed to
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simultaneous contrast (evoking stimulus'vs, background), 
rather than to successive contrast (evoking stimulus vs. 
hole)? since the latter was of the same magnitude on both 
Sides; the holes were equally dark. In the present'study - 
this differentiation cannot be made. Since the evoking . 
stimulus was added to an homogeneous field? the successive' 
and simultaneous contrast parameters on either side, light 
or dark, were equal. '

With regard to intensity differences and their 
effects on the evoked cortical response, a number of papers 
have dealt with the effects of increases and decreases in 
flash luminance, and some have also considered apparent 
brightness, as it may be'manipulated while luminance 
remains constant. Bartlett & White (1965) varied inter
flash interval for a pair of identical flashes and noted, 
in general, increases in evoked response amplitude with 
decreases in interval. Flashes separated by shorter 
intervals tended to be judged brighter. Throughout this 
study, luminance remained constant. Wicke, Donchin, & 
Lindsley (1964) varied luminance and duration reciprocally 
and also varied luminance with duration held constant. In 
the latter case, there are, in general, increases in 
evoked response amplitude in conjunction with increases in 
flash intensity. There are also differences in the form 
of the evoked response, with higher luminance values
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(9?000 mlam.) eliciting a diphasic response and lower values 
(.9 mlam..), a'monophasic. Tepas & Armington (.1962) reported, 
a similar finding. The evoked response evidenced a trough at 
about 125 msec, and a peak at about 250 msec.., the amplitude 
of this complex increasing and its latency decreasing as 
luminance was increased.

In the present study, intensity was held constant, 
so that any alternation in the evoked response must be 
attributable to the position of the stimulus relative to 
the border or Mach bands, or to differences.in level of 
background illumination.



METHOD

Subjects -
' The subjects (Ss) were all students at The 

University of Arizona. Two were male graduate students (PR 
and BS). A third was a female graduate student (PS), and 
the fourth was a female undergraduate (AS).« All had had 
some limited previous experience in an evoked response 
experimental arrangement, either in collecting pilot data 
for the present study, or in screening for it.

Apparatus
■ Apparatus consisted of two slide projectors, a 

two-way vision projection screen, a Grass polygraph, model 
7, a Grass PS II photostimulator, 'a Fabritek 1052, 1024 
point signal averager and Hewlett-Packard xy plotter, a 
Krohn-Hite band pass filter, model 330B, and a Grason 
Stadtler white noise generator, model 455c. Fig. 1 shows 
the arrangement schematically.

The slide projector which delivered the evoking 
stimulus (Sawyer's Rotodisc 500 xr) was altered so that it 
contained the flash bulb from the PS II. .The PS II power 
supply was set at intensity 16 (manufacturer's specifica
tions, 1,500,000 foot candles peak intensity). This
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projector sat 23 in* from the rear of the screen, throwing 
a linear stimulus 6-3/4 in. long by l/l6 in. wide. The 
slide projected was made with two pieces of tape separated 
by a slit, and mounted on a 2 by 2 in. slide frame.

The signal averager was triggered by the PS II.
S!.s cortical response was passed from the polygraph through 
the band pass filter set with 3 ops. as the lower limit and 
40 cps. as the upper, then into the Pabritek, The averaged 
evoked responses were printed out at magnification factor 2k.

A second slide projector (Graflex Schoolmaster 500, 
model 102; bulb, DAK 500 watt) sat behind S and outside the 
shielded room, throwing its image 55 in. onto the front of 
the screen. A. copper meshwork intervened, shielding elec
trical activity. - This slide projector projected the 
background image. There were two slides used, one with the 
Each pattern and another with an abrupt border. For both 
slides, the light side yielded a reflectance value of .94 
ftlam., while the dark side yielded a value of .01 ftlam.

The two slides differed in the transition from light 
to dark. One, the Mach pattern, had a smooth gradient 
separating the light and dark sides. This gradient, when - 
projected on the screen, was 1-1/2 in. wide. The other 
slide had an abrupt border. Both slides projected images 
17 by 8-1/2 in. The light side of the border slide was 10 
by 8-1/2 in. and the dark side was 7 by 8-l/2 in. The light
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side of the Mach pattern was 9-1/4 by 8-1/2 in,.and the dark 
side was -6-1/4 by 8-1/2 in.

The Mach pattern was achieved in the following 
manner. Extremely slow photographic paper (Kodak -AD type 
A3y Exp. 12/66) of size 20 by 24 in. was exposed to dim 
illumination from a single incandescent source 6 ft. directly 
overhead. The photographic paper was half exposed to the 
light and half covered with a large card'. This card was 
moved slowly across the paper by a method to be described 
below, for a distance of 1 in. The card was then removed 
and the photographic paper further exposed to light. The 
result was that the photographic paper , when developed,- had 
a light and a dark side, with a smooth gradation from the 
reflectance of one to that of the other joining them, the 
gradient being due to the moving of the card.

The mechanics of the above operation require that 
the card be pulled across the paper at a very even rate. In 
other words, it is imperative that the motor used to pull 
the card must not cause it to jerk. It was found that jerks 
were to all effects eliminated with the motor used by put
ting the card and motor system under tension. Weights.were 
attached by lines to the card and were suspended over the 
end of the table on which the photographic paper, card, and 
motor were mounted. The weights opposed the motor which 
pulled the card. The tension thus produced eliminated 
jerking.
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This method proved an economical way to produce a 
..Mach pattern. Manipulation of the various .parameters (level 
of illumination, rate of card.movement, and exposure time) 
allows achievement of different gradient slopes and.widths, 
and:.different reflectance values on the two sides. In the 
present study, the pattern selected for producing, strong 
Mach bands was photographed to yield a 2 by 2 in. slide with 
appropriate exposure and development so the Mach bands 
appeared in a projection. The slide for the pattern with . 
the abrupt border was obtained by identical photographic 
steps for a portion of the dark side which was cut off and 
placed on. the light. The two. slides were thus equivalent 
both in amounts of light passed and their texture or grain. 
The only difference between them was the nature of the 
transition from the dark to light side, one being abrupt and 
one graded.

These slides were projected onto the two-way screen 
from the. side on which S sat. The slide projector on the 
far side of the screen delivered stimuli at five locations, 
on the screen. The locations, going from S's left to his 
right, when the- Mach band pattern was displayed, were 
called: 1) dark peripheral, 2) dark band, 3) middle,
.4) light band, and 5) light peripheral. The corresponding 
locations on the border slide were called: 1) dark peri
pheral , 2) dark near the border, 3) border, 4) light near

(
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the border, and 5) light peripheral.. In. the case of the 
border slide, .the two "peripheral" locations (land 5) were ' 
located 4 in, from the "border" (3) on either side, while 
. the "near" locations (2 and 4) were l/2 in. on either side, 
Similarly, the "peripheral" locations on the band slide were 
'4'in. from the "middle" location (3)* The "band" locations 
(2 and 4) were on the bands and thus, 3/4 in. from the 
"middle."

Procedure
The S preadapted for approximately 10 min. with red 

goggles, The.• active electrode was placed 2 cm. up from the 
inion. Reference and ground electrodes were placed on the 
ear lobes. Commercial silver chloride electrodes were used.

The S was seated 40 in. from the display screen and .
.was instructed to watch the flashing line. He was urged to
pay close attention in order to produce "good"Xdata. 125 
responses:were averaged for each position. The intertrial 
interval varied arOund 1 sec,, and responses were recorded 
for 500 msec, after stimulation.

The S was given a short break after each series of
125 flashes while E readjusted the stimulus light to a new
position and/or changed the background slide. S received a 
longer break after each•series, of four positions and was 
allowed, as 'soon as he had put on the red dark adaptation 
goggles, to leave the shielded room, E took advantage of
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this interval to print out- the data on the xy plotter.
There being a total of 10 positions, S went through two 
series of four positions and a final one of two.

In an attempt to randomize any effect of order of 
appearance, the Ss were presented the positions in different 
orders. Also, some viewed the band pattern first, while 
others viewed the border pattern first. The orders 
employed for each f were: PS, border positions 1, 2, 3, 4,
5, band positions 5, 4, 3, 2, 1; PR, band positions 1, 2, 3, 
4, 5, border positions 5, 4, 3, 2, 1; BS, band positions 5, 
4, 3? 2, 1, border positions 5, 4, 3? 2, 1; and AS, border 
positions 5$ 4, 3, 2, 1, band positions 1, 2, 3? 4, 5.

y



RESULTS

PR's response (Pig. 2) fairly consistently shows 
three positive peaks (1, 2, and 3) and four negative troughs 
(a, b? _cf and d) during the 500 msec. record. The first 
■ peak appears at about 100 msec. after the evoking flash, 
except in the dark peripheral locations where it comes at 
about 75 msec. Before .100 msec., in the other locations, 
there is a variable pattern, generally negative in direction 
and labelled "a." It occurs at about 75 msec.

In comparing the dark and light peripheral locations, 
trough c shows a shift in latency. There is a longer 
latency on the dark side. Peak 3 tends to make a similar 
shift, ■ though the magnitude is. small, and it shows a marked 
reduction in amplitude when the light and dark peripheral 
locations are compared. The trough c to peak 3 amplitude is 
larger on the light side.

Trough d appears at about the same, time in all 
positions, except the dark near the border and dark band (2) 
where it comes about 20 msec, later. There is a tendency 
for peak 3 to "flatten out at the two positions near the 
border, and on the border itself, as well as in the light 
band, middle', and dark peripheral locations on the band 
pattern.

17
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L o c a t i o n
BAND

BORDER

50 msec.

?ig. 2. Evoked responses for subject PR
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Alterations are apparent in the peak 1 to trough b 
to peak 2 triphasic complex in PE's record. This component 
is virtually eliminated in the dark band, and it reaches 
its largest amplitude;in the two dark peripheral positions. 
Wave 1 is reduced in the light near the border and border, 
positions.

PS's record (Fig. 3) shows a fairly consistent form. 
There are three positive deflections (1, 2, and 3) and three, 
negative (a, b, and c.). Peak 1 appears at about 70 msec.

Comparison of the light and dark peripheral 
locations reveals an alteration in the form of the first 
three components, peak 1, trough a, and peak 2. Peaks 1 and 
2 are.of the same amplitude on the light side. On.the dark 
side, peak 2 is larger than peak 1. There is also a 
reduction in the amplitude of the trough b to peak 3 com
plex on the dark side.

Peak 3 shows a fairly large variation in amplitude 
at different locations. It is largest on the border, and 
smallest in the dark peripheral locations and in the middle 
of the band pattern. There is an increase in the amplitude 
of peak 3 at the dark near the border location relative to 
the dark periphery. A similar increase is seen on the 
light side. Peak 3 is often flattened or triphasic.

The latency of trough c is about the same at all 
locations, except on the border where trough _c appears
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Location
BAND

BORDER

50 msec.

i?ig. 3• Evoked responses for subject PS
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about 50 msec, earlier. It also shows a triphasic form at 
this location,

AS1s record (Pig, 4) shows a difference in form 
between the light and dark peripheral locations in that 
there are three positive peaks (1, 2a, and 2b) within the 
first 200.msec, in the light locations and only two in the 
dark. There is also a suggestion of this second peak in the 
light near the border position. The later occurring peak 3 
appears more peaked in the dark locations and in both bands, 
showing its greatest amplitude in the dark band. Peak '3 in 
the light periphery, light near the border, and middle loca
tions is more spread out in time. On the border itself, it 
peaks slightly later than in the dark periphery, dark band, 
or dark near the border locations and it drops off less 
smoothly. "■

In comparing the light and dark band records, there 
is seen to be a similarity in form, with'a slight shift in 
peak 2 and trough b latency, both appearing earlier.in the. 
light band location.

The border position response shows a reduction in 
the amplitude of all components but peak 3 and trough £ 
relative to the responses taken at other locations. On the 
border, trough b is virtually eliminated as is peak.1.

In BS1s record (Pig. 5) two positive peaks are 
generally apparent (1 and 2) and two negative troughs (a and
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3
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Fig. 4. Evoked responses for subject AS
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Locoiion BAND

BORDER

50msec.

Fig. 5. Evoked responses for subject BS



b). There is a difference in the amplitudes of the. peak 1 
to'trough a complex when the dark and light peripheral loca-. 
tions are compared, the amplitude being greater on the light 
locations» There is also a tendency for peak 2 to be tri-■ 
phasic„ this being most apparent in the dark peripheral 
location on the band background» Peak 1 appears to be 
flattened and spread out in the dark locations. The process 
seems to begin to appear earlier, though it peaks at almost 
exactly the same time in the dark and light locations„

Proximity to the border alters the evoked response 
on the dark locations.. The dark near the border position 
shows elimination of peak 1 and a reduction in the amplitude 
of trough a. Peak 2 appears slightly delayed, while trough 
b comes very late relative to its occurrence in all other 
positions. On the light side, there is a reduction in peak 
1 amplitude and a delay of peaking in 2, Trough b is . 
unaffected. On the border, trough b is not seen and peak 1 
amplitude is between that shown at the two locations near the 
border.

In the band locations, thepe is a clear increase in 
peak 1 latency as well as a reduction in amplitude. In fact, 
all components appear to be delayed in onset and reduced in 
amplitude. This effect is apparent in the position between 
the bands as well.



DISCUSSION

To. review, the express' purposes of this study were: 
1) to determine the effect of stimulus position relative to 
; a Each pattern on the cortical response evoked "by that 
stimulus, 2) to examine again the effect shown by Payne & 
White (1967) of proximity to a border on the evoked response, 
and 3) to show the effect of different levels of contrast 
with evoking stimulus luminance held constant.

In discussing these results, it should be borne in 
mind that there are no replications within Ss, Each position 
on each background pattern is represented by only one evoked 
response, hence it might be argued that the differences 
noted are random and not the function of the experimental 
conditions. In answer to this, one can only point to the 
relative consistency of the responses recorded at the two 
peripheral locations (1 and 5) on the band and border 
patterns for each S. These positions are equivalent to a 
replication within Ss, and examination of them reveals that 
they are similar in form and amplitude for all Ss. It will 
be argued below that, within any S, the responses recorded 
at the other locations (2, 3, and 4) show deviations from 
the records taken at 1 and 5, which are sufficiently gross 
to be at least suggestive of real differences in the evoked

25
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response as a function of position. The thesis rests 
essentially on the magnitude of these variations relative to 
the variation between the replicated positions, 1 and 5.

Examination of these data reveals gross differences 
between Ss. With regard to. amplitude, for example, AS' s 
records are smaller than are those of the other Ss, In the 
discussion below, variation within Ss as a function of posi
tion will be examined. The approach is ideographic and not 
statistical,' No predictive inferences about the specific 
nature of the variations caused by position will be made.
Such inferences, in fact, are contraindicated by these data 
which show between Ss variability to be great. It will be 
argued that these data suggest that position of a stimulus 
on a Mach axray, or near a border will be reflected in some 
sort of alteration in the cortical evoked response. The 
nature of that alteration, however, is not predictable.

To deal first with the effects of the bands, the 
records’of PR and BS (Pigs. 2 and 5). show a similar effect 
in the dark band. There is a reversal in the direction of 
the first two deflections relative to the same points in time 
in the dark peripheral locations. PS's record (Pig. 2) shows 
a triphasic form in wave 2 in the dark band, though this 
minor peak may be evident elsewhere as a positive deflection 
in trough b. AS (Pig. 4) shows a moderate heightening of 
wave 3 in both band areas.
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In the light band, BS shows a marked flattening of 
the whole response. PR evidences a flattening of peak 3 and 
PS shows a deepening of trough b and a lack of the triphasic 
component visible in his other records at this point in time.

In general, these records indicate that the 
appearance of an evoking stimulus in a Mach band has,effects 
which vary considerably between Ss. PR and BS show the most 
dramatic effect of the dark band, while BS reveals the most 
marked alterations in form in the light band. AS shows a 
heightening of peak 3 in both bands and an earlier appearance 
of peak 2 and trough bin the light.

In their work on the effect of proximity to a 
border, Payne & White noted a reduction in trough to peak 
amplitude, the trough appearing at about 175 msec, after the 
flash, and the peak at about 215 msec., as the border was 
approached. Also, though they do not discuss it, they found 
a larger amplitude of response on the light side compared to 
the dark. .

In PS's record, there is a reduction in trough to 
peak amplitude as the border is approached. The trough 
occurs at about 120 msec., and the peak appears at about 150 
msec. This is somewhat earlier than are the waves analyzed 
by Payne & White. AS1s record is complicated by the fact 
that both her light peripheral records show two peaks (2a and 
2b). Measuring from trough a to peak 2b, the expected
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reduction in amplitude appears on the light as well as the 
dark side.

PR shows the effect on the dark side, measuring 
from trough b to peak 2. It should be noted that b appears 
earlier than 175 msec, in the dark peripheral locations.
The reverse of the expected finding occurst however, in the 
light side with the amplitude increasing somewhat near the ' 
border.

Interpretation of BS1s record is complicated by the 
fact that the time of appearance of the first trough in his 
records varies considerably and is later than that measured 
by Payne & White in demonstrating the border effect. BS1s 
first trough usually appears at about 200 msec. Likewise$ 
the following peak is later to appear, coming at about 275 
msec. Measuring these two components, the effect is clearly 
borne out on the light side, but not on the dark. Payne & 
White, it should be noted, found the effect not to be . 
statistically significant on the dark side.

, . Payne & White's finding that there is a reduction 
in the amplitude of certain components of the evoked 
response as a border is approached is supported by the 
records of PS, AS, and BS. .There generally seems to be a 
reduction in first trough to following peak amplitude as a 
border is approached,■though these components appear at 
varying points in time for different Ss«
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In comparing the light and dark peripheral 
locations5 PR shows perhaps the greatest difference in form, 
and it is consistent in both the band and border patterns.
Peak 1 appears earlier and is more spread out on the dark 
side.. Peak 1 to trough b amplitude is greater on the dark 
side,. On the light side, peak one reaches a greater ampli
tude, PR shows an alteration of the evoked response as a 
function of different levels of contrast,

PS also shows differences as a function of varying 
levels of contrast. In this case, peak 1 and peak 2 show 
the same amplitude on the light side, while peak 1 is markedly 
reduced and peak 2 heightened on the dark side. Peak 3 is 
larger on the light side.

In BS's record, the amplitude of all deflections is 
reduced on the dark side relative to the light, this effect 
being more clearly shown in the border pattern data. AS 
shows an alteration in form, as was noted above. The second 
peak becomes two peaks on the light side. There is a sug
gestion of this second peak on the dark side, but it is 
clearly apparent on the light. Amplitude differences are 
not consistent or large,.

In sum, contrast effects are evidenced by each of 
these Ss, and this finding is supported by one replication.
The nature of the alteration in the cortical evoked response 
as a function of background luminance varies between Ss,
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which is consistent with what has been suggested above with 
regard td position effects. Both these .parameters are 
reflected in the cortical evoked response, but the nature 
of their effect differs between Ss„

To conclude, these data tend to indicate that the 
position of an.evoking stimulus appearing on a Mach array is 
reflected in the cortical evoked response in a way that 
varies from person to person. However, due to the failure 
in the present study to replicate within Ss, the work cannot, 
safely be termed a demonstration of such an effect.
Similarly, there are indications of fairly systematic 
effects in the evoked response as a function of the proximity 
of the evoking stimulus to an abrupt border. This effect is 
generally a reduction in first trough to first peak ampli
tude, and the conclusion .is strengthened by the fact that it 
is a replication of a finding reported earlier by Payne & 
White. The finding that there are differences in the evoked 
response as a function of different levels of background 
illumination is the most convincing of the conclusions drawn 
from these data, supported as it is by one replication 
within each S.

'- A final note might also be made of the innovations
in apparatus here described. The slide projector technique 
has the distinct advantage of eliminating irrelevant borders 
and contours. It further offers the convenience of changing



stimulus shape and size as well as background pattern in a 
simple mannerc The two parameters are thus independently 
variable and it would be a simple matter to run through a 
series of background luminance levels, using'neutral density 
filters in the one slide projector, Evoking stimulus size 
could be varied using slides with different size openingsf

. . a.
while interposing various neutral density filters between 
the projector and the screen would alter their intensity. 
Thus, the experimental arrangement developed for this rather 
specific problem proves to be a rather versatile and con
venient one.
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