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I v o  Kohler earlier reported what appeemd t o  be lag-last ing 

cegative afterimages following extended exposu2.e t o  colored lenses. 

"afterimages" w e r e  pntsent f o r  periods of t i a r e  cmsiderably i n  excess of 

those experienced following re la t ive ly  short  exposure. 

highly s t i m l a t i n g  and erighal,  lacked somi controls which might be desir- 

able. 

color judgmnts follawing prolcnged exposure t o  colored lenees. 

study was essent ia l ly  & extension of the  p i l o t  study. 

These 

Kohler's work, while 

In  an unpublished p i l o t  study, McCain and Whitcofi found a s h i f t  i n  

The present 

- 
In the  present studv t h e m  were two main objectives: first, t o  

P 
&e& t he  earlier finding using a larger sample and b e t t e r  cantrols. 

t o  determine whether the effsct previously abtained w a s  an increasing functim 

of t h e  period of exposure., 

Second, 

I 
1 I 

Method 

Subjects: A total  of 158 - Ss part ic ipated in one or mom stages of 

t he  study. 

c:olcr blind; 9 drcpped of t h e i r  own accord; 71 w e r e  dropped due t o  failure t o  

s t a b i l i z e  i n  t h e i r  color  jujgments. 

greater length i n  the  Procedure and the Discussim sections,  

It w a s  necessaq' t o  drop 94 - Ss for t he  following reascns: 14 were 

This last group w i l l  be ccnsidered a t  

Apparatus: Tests were run i n  a windmless, air cmditimed room. 

Two Munsell color discs [5 PB 3/12 (4773); 5 Y 9/14 (6210)J were used m the  

'Ivo Kohler, iiber Aufbau und Handlmgen &r Wahrnehmmgswelt, 1951, ---- - 
1-118. 
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Gerbrands Differential Color Rutator, A sketch of the tes t  area and equip- 

ment is shown i n  Figuze 1, The color ro t a to r  w a s  enclosed in a plywood box 

I 

Fig, 1 about here 

- 
which w a s  painted f la t  black inside, The S w a s  seated in a booth, formed of - 
black cluth,  which w a s  l igh ted  by a 25-watt bulb placed above and behind the  

- S, A sect ion of the color wheel w a s  viewed through a tube painted f la t  black. 

The tube had a rubber facepiece and w a s  6 in. wide, 3-1/2 in,  high, and 48 in ,  

lcng, 

so t h a t  t he  distznce between the  z s  cage and t h e  color discs  w a s  56 inches, 

The rotator w a s  placed approximately 8 in. from t h e  end of the tube 

The color wheel w a s  i l l u d n a t e d  by a Westinghouse 15-watt daylight fluorescent 

bulb (FIST 12/D) mounted in the  top of the  plywood box. 

large Ilex #S camera w a s  momted on the end of the tube next t o  the color  

rotator. The shu t t e r  mechanism allowed - E t o  ccnt ro l  the time of exposure 

and the  size of the  aperture. 

2 cm. i n  diameter and w a s  arranged so t h a t  the  point viewed w a s  approximately 

1-1/2 in, above the  center of t he  disc. 

after a short period for adaptaticm, the shu t t e r  w a s  opened and t he  .... Ss were 

The shu t t e r  f r o m  a 

The aperture i n  t he  shu t t e r  w a s  approximately 

- Ss were seated i n  the  booth and 

required t o  give a jud-nt of blue or yellow, 

The fi l ters w o n  by the Ss were Wratten 16, and are more f u l l y  - 
2 described i n  the Kodak m u a l  These fi l ters were f i t t e d  i n t o  p d r ~  of 

welder's goggles ( W-ttOO F,S,4 Glendale Optical co. 1.. 

2Kodak Wratten F i l t e r s  for Sc ien t i f i c  a d  Technical Use -- - - -' 1957, 
East&-.=@, 
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Procedure: - Ss were given printed sheets  of instructicns which 

set out t he  gromd rules for t es t ing ,  together with a vague statement regard- 

i n g  t h e  nature of the project. (See Appendfx 1). 

Ss w e r e  t e s t ed  for normal color Vision; both Dvorhe and H-R-R - 
p la t e s  were used. 

sessions . 
Ss with normal color vision were scheduled f o r  dai ly  test  - 

/ 

The object of the  t es t  period pmceding exposure t o  the f i l t e rs  

w a s  t o  cbtain a stable base l i n e  which could be c o m p m d  t o  the  pos t tes t  

data. 

The aperturr! remdned open a maximum of 2 sec. cm each presentaticn. 

P resen ta t ims  were made as rapidly as the equipment could be reset. 

general procedure used was a modified method of limits. 

sample da ta  sheet. 

The 

Appendix 2 is a 

A rough point of subjective equal i ty  (PSE) w a s  obtained 

i n  the  first sessicn. Ia succeeding sessions each t r i a l  was s t a r t e d  e i t h e r  

above or belaw t h i s  point, 

5 degrees i n  the  amount of yellcm exposed. 

Approach t o  t h e  PSE was in discre te  s teps  of 

A forced choice method was used, 

with t h e  - S required t o  respond "yellaw" or "blue" m each t r ia l .  

terminated when the - S had given two successive respanses a f f e r e n t  from t he  

p r i o r  responses, 

of t h a t  t r ia l .  

A t r i a l  was 

On m e  t r i a l  out of each 10, - E doubled back cn t he  se t t i ngs  

The purpose of t h i s  w a s  to prevent t h e  - S using the  number of 

p r i o r  p re sen ta t ims  as a cue. For example, if we s t a r t e d  a t  120 degrees of 

yellaw, i n  a descending series we would decrease the  ammt of yellaw 5 de- 

grees each successive pmsentaticn.  If the - S gave a response of blue t o  95 ' 

and 90 degrees, - E would immediately present 90 again, followed by an ascend- 

i n g  series terminated when two successive blue judgments w e r e  given. T r i a l s  



were s t a r t e d  within a range of 20 t o  45 defpes  from the  PSE. The beginning 

point and order of administration of ascending and descending trials were 

predetermined on a random basis ,  Randomization had the  f o l l d n g  restrictions: 

no more than t h r e e  successive ascending or descending t r ia l s  Were used, and 

a l l  possible 5 degree increments between 20 and 45 degrees from the  PSE had 

t o  be used before any me could be repeated6 

P r i m  t o  w e m h g  the goggles a base l i n e  w a s  es tabf ished for each - S. 
The l a s t  f i v e  days of t e s t i n g  prior t o  wearing t h e  lenses,  which gave a t o t a l  

of 120 trials, we= used a8 the  base line. A graph of the  da i ly  averages w a s  

maintained. 

days w a s  no t  s ign i f i can t ly  different from t h e  horizantal .  

A S did no t  put cn t he  lenses unless the  t rend  of h i s  last f ive  - 
- Ss put the goggles cn short ly  after t h e  base l i ne  was established. 

In no case was t h e  interval between t h e  f i na l  p r e t e s t  and beginning of t h e  

exposure period over l2 hours, F i t t i n g  t he  goggles w a s  a compromise between 

exc lus im of stray l igh t  a d  t he  0 S's comfort, 

f o r  an extended period, at least reasonable comfort w a s  necessary, There w a s  

also a problem of **foggingt1 the lenses i f  t h e  goggles did not  allow some flaw 

Since the goggles were worn 

of air i n  addi t icn t o  the shielded vents. Goggles were adjusted and re- 

adjusted on the  basis of these problems, 

-. Ss were ins t ruc ted  t o  wear the  goggles at a l l  times other  than when 

On two occasims we determined t h a t  a they wem i n  bed with t h e  l i g h t s  out, 

- S removed t h e  goggles for, a period of seve ra l  hours without report ing t h i s  

fact. Data f r o m  these two - Ss am not included i n  t h e  report. 

One hour after removal of the goggles 5s were given t h e i r  f i rs t  tes t  

an the color wheel, The procedure was t h e  same as i n  t h e  pretreatment period. 
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The one hour delay w a s  used so t h a t  any very short-term effects would be 

dissipated. 

w e r e  t es ted  three  times at  approximately 24 hr. i n t e rva l s ,  beginning with 

the  test me hour after removal of the glasses. 

seven days after the  t h i r d  dai ly  tes t ,  

As is indicated later,  t h i s  period may not be suf f ic ien t .  - Ss 

A f inal  test  was given 

The procedure may be summarized as including f ive  steps: 

v i s i m  t e s t ,  ( 2 )  establishment of a base l i n e ,  ( 3 )  wearing the  lenses,  (4) 

t h r se  dai ly  tests, ( 5 )  f i n a l  tes t  m e  week a f t e r  daily tests. 

(1) color 

- Ss w e r e  exposed t o  the lenses for the  following number of hours: 

1, 6 ,  12, 18, 24, 36, 48 and 144d 

As indicated,  a large number of - Ss w e r e  dropped f o r  f a i lu re  t o  

D w  t o  the  difficulty i n  obtaining s t ab le  da ta  cn t he  "test s t ab i l i ze .  

apparatus" an attempt was made t o  @her da ta  with a color wheel set up i n  

a br ight ly  l ighted room. 

trial, cues used by the S and other factors were souewhat sketchy. 

dicated i n  the Results sect ion,  very few - Ss f a i l e d  t o  s t a b i l i z e  under these 

ccolditicns. 

t i o n  t o  distinguish them from - Ss rm on t h e  test apparatus. 

Under these cmdi t ions ,  c m t r o l  over time for  each 

As in- - 
These conditions w i l l  be referred t o  as the "Open-wheel" s i tua-  

Results 

One in t e re s t ing  aspect of the data has t o  do with the  differences 

i n  base l ines.  I n  Table 1, the base l i nes  range from approximately 35 t o  

Table 1 and Table 2 about here 
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215 degxees of yellow. 

t o  156 degrees. 

Base l ines  i n  Table 2 range from approximately 64 

In e i t h e r  case, t h i s  range is tremendous. This is pa r t i cu la r ly  

true since t h i s  i s  not a simple additive change. 

the amount of blue. The basis  of these differences is not at a l l  clear. View- 

A change i n  yellow also changes 

i ng  the extremes gives the impressian t h a t  they do nut even be lmg  i n  t h e  same 

series. The present project  did not  pe rmi t  investigation of the differences 

i n  base Lines, hawever. These differences do seem worthy of fur ther  study. 

Table 1 ahaws individual data at various levels  of exposure. As may 

be noted f r o m  Table 1 and Figure 2 ,  - Ss exposed for m e  hour show a s l i g h t  in- 

Fig. 1 about here 

crease i n  the  nunher of degrees of yellow required f o r  a match. 

who w o r e  t he  goggles six or more hours show an average decrease i n  the number 

of degrees of yellow at the PSE. 

Individuals 

There does not appear t o  be a consistent 

m l a t i o n  between the number of hours of exposure and the  extent of the  change 

i n  the  postexposure measures. Figure 2a includes a l l  - Ss from t h e  tes t  ap- 

paratus si tuatim. 

the  groups given longer exposure are almost mirror images of me another. 

Three things are apparent: * first,  the  cne-hour group and 
i 

Secmd,,measurements taken one hour a f t e r  removal of the  goggles d i f f e r  from 

those taken tm succeeding days, both i n  the  caSe of the  me-hour group and 

the  corrbined groups, Third, /there is a ra ther  remarkable s imi la r i ty  between 

rnasures taken 49 hours a f t e r  removal of the  goggles and thcse taken 217 hours 

after removal. This s t a b i l i t y  does seem t o  indicate  t h a t  the changes observed 

are prsbably not  a t t r ibu tab le  simply t o  the lapse of t i m e  between t e s t i n g  
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while the  - S w a s  wearing t h e  goggles. 

t h e  one-hour groups may be only a chance deviatian. 

were run between t h e  base l i n e  measure and the  mean of t h e  postexposure measures. 

Comparison w a s  a lso made between t h e  base l i n e  masure and the  postexposure 

measures eliminating the  measure taken One hour after removal of t he  goggles. 

In ne i the r  case is the difference significant (p -2.2) f o r  t he  one-hour woup. 

The s ize  of the  p u p  (n=4) is a handicap i n  such congarisms. 

The increase i n  amount of yellcw for 

Direct difference t- tests 

Since there w a s  no subs tan t ia l  difference due t o  increased exposure 

t o  the  lenses ,  the  groups from 6 - 144 hours w e r e  combined. Again, direct 

difference t-tests w e r e  used as above. When a l l  postexposure measures are 

averaged the difference (p ~ - . 0 6 )  does not qui te  reach the  usua l  standard f o r  

s ign i f icant  differences. 

exposme t e s t ,  the  difference is s igni f icant  (p r . 0 2 5 ) .  

If comparison is made eliminating the m e  hour post- 

F & i  2b is based on those - Ss who showed a change i n  t h e  same 

direct ion as m a t  others i n  t h e i r  group (zss C.& 

In t h i s  case the  change is clear and remains n 2 l a t i v e l y  s t ab le  from the  first 

measure through t h a t  taken ten  days la ter .  As might be expected, comparisms 

of Ss i n  t h i s  group with t h e i r  base l ine  gives significant differences using 

B.E., and G.R omitted), 

t he  f i rs t  measure alone 

hour exposure group, as 

t h e  condition of Figure 

Data from the  

(p C.01) o r  any coubinatim of t h e  masures. 

indicated i n  Figure 2b, does not  differ g ~ a t l y  from 

2 a. 

- Ss i n  the  "open-wheel" s i tua t im was a lso analyzed 

The one- 

using a direct difference t-test. There were no s igni f icant  differences. 

Di s cuss ion 

[The results suggest t h a t  prolmged exposure to a p a r t  of t he  spectrum 

m y  change color judgments and t h a t  t h i s  change may p e r s i s t  over extended 
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periods of time. 

about s i x  o r  more ccmtinuous hours of exposure t o  the p a r t i c u l a r  l i gh t  source. 

These conclusicns must be regarded as highly ten ta t ive  and should be fur ther  

examined i n  other  situaticms. 

work i n  t h i s  area w i l l  be presented later. 

The data  suggest t h a t  t h e  effect may not be present unti l  

S a m  suggestions and problems r e l a t ing  t o  future 

It w a s  considered possible t h a t  the  wide r a g e  of base l i nes  might 

be r e l a t ed  t o  t h e  s i z e  of the  image on the  fovea.' To check t h i s  poss ib i l i ty  

the  aperture i n  the  t e s t  apparatus w a s  varied with severals-s who were not used 

i n  the test. Also, the data i n  

Table 2 indicates  a ra ther  large range of values f o r  base l i n e s ,  even though 

the cnly restriction w a s  the  s i z e  of the  color wheel i tself .  

these differences remain8 obscure. 

Aperture size did not seem t o  be effective. 

The source of 

As indicated In the Pesults sectin:, masuremnts  taken i n  the "open- 

wheel" s i t ua t ion  f a i l e d  t o  show any s h i f t  during t h e  postexposure period. 

is a tendency i n  these Sa t o  decrease the  amount of yellow an measures taken 

after the me-hour tes t  session. 

change t o  be observed. 

There 

W 

I n  general, however, there  is  no r e l i ab le  

Thee are several possible reasons as t o  t h e  difference i n  the  resu l t s  

from t h i s  condi t im and those from t h e  "test-apparatus" s i tua t ion .  

is obvious t h a t  the ttopen-wheel" condition cmtains a large number of uncmtrol-  

led factors.  

"Ten-wheel" than i n  the "test-apparatus" s i tuat ion.  

the "open-whp,el" w a s  a re la t ive ly  insensi t ive measure of changes. 

r e l a t ed  t o  the secmd point,  i t  was necessary t o  drap a large P o r t i a  of the 

- Ss on t h e  "test-apparatus" since they w e r e  unable t o  achieve a s tab le  base l ine ,  

F i r s t ,  it 

Secmd, it w a s  much easier t o  get a stable base l i n e  using the  

This could indicate  t h a t  

Third, and 

. -  . -  
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This resul ted i n  a selected group which qui te  possibly d i f fe red  from the  

"closed-wheel" group. Any or a l l  of these factors  could account f o r  the dif-  

ferences i n  resul ts .  

A fur ther  point is raised by t h e  above. It is qui te  possible t h a t  

the - Ss who do change can be detected only by very sensi t ive measures, indicat ing 

t h a t  the changes may be of ra ther  l imited magitude.. 

There are a rimer of prablems i n  the  present study. 

method of exposing - Ss t o  the lenses is clumsy m d  inef f ic ien t .  

F i r s t ,  t h e  

The goggles are 

uncomfortable and p e d t  at least some l i g h t  leaks. 

of exposure may be misleading. 

Secmd, t h e  various periods 

- Ss i n  t h e  24, 48 and 144 hr. groups have a dif- 

ferent s i tua t ion  due t o  the in te rva ls  of  sleep. During the periods of s leep 

some stimulation does occur and t h i s  st imulatian would ordinar i ly  be "white" 

l ight  a l te red  as it passes through the eyelids. 

possible extraneous variables which may have influenced the results. 

example, during establishment of a base l i n e  we noted a sharp departure from 

normal by one - S. 

ing. 

of t he  - Ss may not be rel iable .  

they w e r e  discovered without t he  goggles during a period of supposed exposure. 

Whether there  w e r e  some undiscovered cheats cannot be answered. 

one type of lenses and color discs have been used. 

of previous experience. 

con%inatims remains an open question. 

var ia t ion ,  such as t h e  type and intensi ty  of l i g h t  - Ss w e r e  exposed t o  outside 

the  tes t  s i tuat ion.  

Third, there  are a number of 

For 

Qulestioning indicated he had few beers" the previous even- 

There may be no causal relation, but a questian is raised. Fourth, some 

Two - Ss were dropped i n  t he  present study when 

Fi f th ,  only 

This w a s  done on the  bas i s  

Whether the p r e s e n t  r e su l t s  are generalizable t o  other  

There are other possible sources of 
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In  view of the  problem cited,  the  r e s u l t s  of t h i s  study should be 

interpreted with caution. 

i n  procedure might be useful. 

If further work is warranted, some improvements 

Suggestions regarding such work are l i s t e d  

be l o w  : 

1. 

2. 

3. 

4. 

5. 

i n  color 

found i n  

The goggles should be abanhnsd. 

require maintaining the - Ss i n  a room which w a s  continuously 

flooded with l igh t  of the  desired wave length. 

Different conbinations of f i l t e r s  and t e s t  surfaces seem desirable. 

Some attempt should be made t o  devise an a l te rna t ive  type of test 

apparatus. 

Testing should begin at various periods following exposure. 

Ccnsideratim should be given t o  t h e  use of infrahuman primates. 

A t  present l there  is no clear theo re t i ca l  explanation of t h e  s h i f t  

A reascnable subs t i tu te  might 

- 

judgments. 

other sense modalities. ,’ 

The effect does resehle, at least casually,  a f te re f fec ts  

-. 

In  the  present study both eyes w e r e  exposed t o  st imulation; i n  the  

p r i o r  p i l o t  study by McCain and Whitco* an effect similar t o  the present one 

was obtained when m l y  me eye w s  stimulated. 

both eyes i n  a similar way in  t h a t  study. 

as evidence t h a t  the effect w a s  due t o  som process above the  r e t i n a l  level.  

While t h i s  aspect of t h e  previous study w a s  not checked i n  t h e  present study, 

it would be of some i n t e r e s t  i f  canfirmed. 

Stimulation of m e  eye affected 

This was interpreted at the t i m e  



Table 1 

INDIVIDUAL RECORD OF SUBJECTS RUN ON THE TEST APPARATUS 

Degrees and Degrees and Degrees and Degrees 
direction direct ion directicn from base 
of change of & a g e  of change l i n e  217 hrs.  

No. of 1 hr. after 25 hrs. after 49 hrs.  after re- 
hrs. i n  Base Line removal removal of after removal moval of 
goggles Ss @SEI of goggles goggles of goggles Boggles 

1 R. A. 105 . 2 + 7  +I 2 4  8 +lo, 8 + 3.3 

B. C e  82.3 t 0.2 + 1.2 + 6.7 + 6,7 
B.S. 131.8 + 7.7 + 4.2 +18.2 +32.0 

A. A. 120.1 - 1.6 + 7.4 - 0.9 -15.1 

6 W.W. 82.8 - 10.8 -13.3 - 1.3 - 5.8 

J. D e  143.8 - 16.a -2L3 -- -39,3 

Doye 214.8 29.8 -19.3 -32.8 -45.8 

12 M.J. 83*4 - 6.9 -18.4 -17.4 - 3.4 
18 C. R. 121.9 + 17.1 +11.1 +16.1 +11.1 

.. 10.6 -15.6 -22.6 -- R.'W . 180.1 
- -- -- 24 C.H. 120.7 + 16.3 + 6.8 
- 

BeB. 149.7 - 33,2 -24.7 -35.2 + 6.8 
L 

36 T.H. 84.4 - 6.9 -2 8.4 -24.4 -11.9 

G. M. 140 1 + 6.9 - 5.6 - 4.1 -13.6 

48 L a  G. 62.4 - 2.9 -12.4 - 2.4 - 3.4 
144 J.H. 64.8 - 30.8 -29.3 -25.8 -21.3 

B e E e  143.7 t 45.3 + 6.3 + 6.3 + 1.8 
G o  R e  131.9 t 38.6 +35.6 +19 . 6 - 8.4 



, 

T a b l e  2 

INDIVIDUAL -CORD OF SUBJECTS RQJ -W, TI& "OPEN-WWFL',' 

Degrees Degrees Degpes Degrees 
from PSE from PSE from PSE from PSE 

Base Line 1 hr. 25 hmr 49 hrs .  2 17 hrs 
No. of ( PSE 1 after h- after m- after re- after re- 
hrs.  in in degrees moval of moval of motral of moval of 
goggles - ss of yell? goggles goggles _goggles goggles 

1 L.W. lSSr 8 f 4.7 * 6.8 - 3,8 - 4.3 
J b H .  134.7 + 7.8 + 1.8 0 5.2 -- 
KmS. 93.3 + 5.7 + 3.7 + 597 t 3.7 

G. B. 64.0 + 4.5 + 5.5 + 3.0 +11.5 

6 J. M. 90.8 - 0.8 - 6.0 408 - 5.3 
SOH. 81.8 - 0.8 + 0.7 - 4,3 + 0.7 

C.P. 117.9 + 3.6 + 3.1 + 1.6 - 4.4 
12 S.P. 10 8.1 0 Om6 - 3.6 - 8.6 - 1.1 

W.C. 99.8 t 3.2 t 0.7 - 5.3 + 8.7 

ROB. 106.2 + 1.8 + 3.3 -- + 5.3 

48 WmW. 10 l.6 + 5.4 + 0.9 2.6 + 3.4 

H.K. 107.8 7.8 -17.3 -13,8 - 9.8 
144 R* 94.2 +Em 8 4.8 - 9.7 - 477 

JON.  130.1 + 0*9 - 0.6 + 8.9 + 4.4 
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Fig .  25. Mean D e v i a t i o n s  of S e l e c t e d  Sample of S u b j e c t s  

P l o t t e d  5y Ind iv idua l  Test S e s s i o n s .  



APl?E?JDIX 1. 

I n s t r u c t i o n s  for S u b j e c t s  

1. We ere workinrz 3n e t i p h t  schedule PS f a r  a s  t e s t i n g  is concerned.  
It. is  v e r y  impor t en t  t h a t  you make y o u r  appo in tmen t s .  I f ,  f o r  any 
r e a s n n ,  you e r n e c t  t o  be l a t e  c a l l  t h e  Tsychology 3ep t . ,  Ex. 3 2 1  and 
L e t  u s  know. -- 

2.  :Je canno t  g i v e  you eny i n fo rma t ion  r e 2 e r d i n g  test r e s u l t s  u n t i l  t h e  
p r o j e c t  i s  complete .  

3. Verba l  r e p o r t s  from s u b j e c t s  can be v e r y  u s e f u l .  I f  you n o t i c e  
a n y t h i n p  :jut of t h e  o r d i n a r y  p l e a s e  l e t  t h e  e x p e r i m e n t e r  know. 

4. %en you p u t  the plasses on ,  erranqements  w i l l  be made t o  test  you 
e t  P p a r t i c u l a r  time. I t  is impor t an t  t h a t  t h e  test t a k e  p l e c e  as 
s c h e d u l e d .  I f  for any reason  you f i n d  i t  n e c e s s a r y  to remove t h e  
p l P s s e s  and exnose y o u r  e y e s  t o  normal l i g h t ,  le t  u s  know i m n e d i e t e l y  
no m a t t e r  what t h e  h o u r  o f  day o r  n i g h t .  Ye w i l l  n o t  be u n h a p w  n r  
r r i t i c a l  i f  you c!o have t o  remove t h e  Rlesses b e f o r e  t h e  a l l o t t e d  
t i m e  u n l e s s  you f a i l  to i n fo rm 2s so t h a t  w e  can make t h e  p r o p e r  
tests. - 

5 .  T h i s  expe r imen t  is e s t u d y  of human r o l o r  v i s i o n  s u p p o r t e d  by e 
VASA r e s e a r c h  p a n t .  

6 .  S u b j e c t s  i n  t h e  expe r imen t  w i l l  be t e s t e d  30 minu tes  a day f o r  a 
Deriod up t o  two weeks. 

7 .  S u 4 i e r t s  w i l l  t hen  weer Welde r ' s  gogg les  w i t h  y e l l o w  f i l t e r s  f o r  8 
p e r i o d  nf from one t o  144 h o u r s .  Goggles will he worn a l l  t h e  t i m e  
t h e  s u b j e t t  is eweke ( a b o u t  16 hours  a day)  u n t i l  t h e  s p e c i f i e d  
number of h o u r s  i s  completed.  

9. S u b j e c t s  will then  be t e s t e d  e g a i n ,  once a day f o r  3 d a y s ,  t h e n  once 
a week € o r  a p e r i o d  of 3 o r  4 weeks. 

9 ,  S u 5 j e r t s  w i l l  need t o  s c h e d u l e 3 3  minu tes  a day,  5 d e y s  a week f o r  
two weeks,  end be a v a i l a b l e  ( i n  Et. Y o r t h - 2 a l l a s  a r e a )  f o r  t w o  
months a f t e r  t h e  expe r imen t  begins .  

10. J h i l e y o u  ere  weering eoysles,  d r i v i n g  a n  automoSile  would be v e r y  
unwise.  


