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of n eertaln intensity will vroduce & rositive after-image 1f 1t e of
inbercet o the cuserver, n&gaﬁim if it i# not.  teloubsll hms pointed: ouk
that berders graded from the brighlness 5f the figure Yo the Asyiness of
the growwt gonstljute o coni itdon favorshie for the produetion o pmimw Yl
aftop-imigess oleo thab lhe duration of both the mit&'w and bhe m:gm*mw '
shage 1s sbout the saie Uner mean. sondtionss that e, the &mr the o
tive iaste, the lenger will be the duration of the neg: RAve. . Ao Bus Ma W
 pnateated Lhe production of o posibive a&ww of imususlly %m-‘ b 4t
fvom fairly intsuse stimudatlons af the dirk-sdapbed gye mikh dury : '
m;zml Aian. sublimingd for the production of 4 Mm&iﬁf@ a.ﬁﬁrth
e vhencmenon has also boen studied by Swinidle, and By Dimelok. wio
%mﬂ- no after—image of & red parofovesl sbimtlus ady of 4 white gentynk
lus of less than fowesl slsze wae gbtaineds & iridle, maintaios thet'a.
after-inige stoge nepely preesded the negutive ii‘w%ii bon ol

sourel oeeurying ab the temsination of the, stimales n &
phie primsxy positive stoge hmmw &mwﬁir&g w ﬁ#mm
moveusnt of Lhe syes.

Toa plimomeen itwn o 18 e of Mw'ﬂ“ ‘ﬁ‘sﬁ gen o i fioirine’ bokb o 1 (Y
the fabigue essumpbions mm% st inmlstion By white 1ight & W am il L
of nolor after-image 1u | produced whereds theoretisnliy, thase should A |

sehromatic, NeDougall has shown thet 5 slndlar. Fon
vhen the stimalus is o ¢olored: linht of ng Taley | er
should be gomnlesentary. Huplain hng polited ol L

of =n wnbigaous f£ield wilh aii‘mmfh golopsd halven

solor to bwo sepurabe eoiplenent sy culors hE the perve
patbern shifts from a single to & éwéﬂe mm%

The inctances are mentioned mevely £ L«ﬁqs&w ‘tﬁm they Targs 1
fact that the coneevt of the after=lmqge us ﬁﬁ%ﬁ» 1 Fatip ;
yhenomencn seens L9 aseount Ly maty of .she :
ves Lhe preper uﬂuamm&mg of moshand e AbsG ;
paper Some vftwimm hen omene will be Shis !ﬂe&_
i bher to the fabigue~ aémm@n mmmm on e, i;h
are solsly the result of loeed photoehented
This simply mesns that there are iﬁ’vﬁmﬂﬁ
the sluplest wnd WE ;:az':imw of %;he- éaf%wmﬁg‘ﬁ B
tiaal or boths _ : :

whenever we stiaulate %iw mi.ima mﬁf lig’;zﬁ ﬁmsi t&w :s%- siguy L with
aﬁtﬁr 4 shart veried the visudl flald will heve & am«nm@ i
neequsnce of the preceding stimulition fras what 1 &awﬂm ﬁm

x&tw hid been of different inbensity or golor. This,
srily referred Lo as wisuad adaptation and a&ﬁﬁm‘a&m ey !
temporally lnduced effeet in canbrast 1o s Sind iiﬁz%im.
stimlation is linited to & definite po m af wm mxm Ws pe iy
sifegls ars M@mwiﬂxmﬁ L3

The nebure and ncwm - ;irmﬁ” of . fﬁwi":e@w i:am mr;:' _ .]j
in pelabion to the siwe, hue,’ Sntensi vy Sbey of the stismleating v
sene wxbent they hawe beén viawed ho. dependent W the brigh
of bhe projesticn grouwnds * In 1699 Frang studled the Mim aﬁ' z.gé of the .
stimlue pabeh and the duration snd intensity of the owosure o the lndused =
afterwinage «nd ite durstion, He found. that something stalogous Lo the resls . |
roedty law holds in that a reduchion In stimlus dupublon or mwiw agar At g

sige was segompsnied by s redustion in the progess and durstlon of the ufter-
imsgs. A mach more sxtended study of bhese relations was made by Bayyy snd
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Imme in 1935 in which they showed that the &mmm of the wfter-lmuge
ineresses with inereased int ties of stimulebion and with ineressed dura
tion of the stimulus up Lo ss long as 60 seconds.

ary observers hove shown that if brightness is equated, the wave length of
o stimalus has no effeet on the durabion of the after-image. In peripheral
image the duretion is shorter. After-image duration also was found to be
wmtmmmmtmmmwmhwxmm&mwm
were fatigued from prolonged work at the near point.

Fbbecke in 1929 reported perhaps ane of the most curefully made studies on
the conditions for produsing the after-imsge., He proposes, ss a resull of
his work, a theory which assumes in the rebina not two opposed after effects,
bot one effect only. This he called after-exeltatlion,

After s brief flissh of light, messured by the resstion time mebhod, Croed
and Oranit and later Finebloom have shown thet the latengy of the atteri
is generally from two to thres seconds. This ls longer for intense

weak stimiid, The lstent period is not ewply as the cbserver is partially
dark adapted, He cen note the primay momentary flash, & segond flash and

a third wesk positive effeet followed by a negative after-innge, all of whieh
happene within a couple of seconds, as Judd has shown,

tnder favorable conditions of stimilstion a series of after imuges may be seen,
As many as 9 fifferent after effects have been described by G, L. luellar bud
a1 of these would be seen only in the idesl case, Of these the 3rd (Hering),
sth (Purkinje), 7th, Sth and Gth are after-imagess If the stlmilus ls rele~
tively intense and its bagkground in good contrast the following alfes

resdily be deseribed; (1) imwedistely after the stimulus there is & riel
fopmless flash of fairly high intensity usually deseribed as reddish or yellow
ish resardiess of the hue of the stimulus; (2) an image of like shlareseuro
relations and like hue to the stimilus objest, This is the positlve after-
image; (3) an imterval of durkness or sbeence of aftar-eifect lusting a second
or twoy (h) an imsge or reverse chlaroseurc relstion and hue complimentery So
the stimulus objeet; (6) an irregular fading, disappearance and medifisctlion
of form eamprising an wpredicteble serdess If the duration of this last ser-
ies is gradual, shifts in hue take pleve. iost subhorities btend Lo agree
quite closely on the order of these effscts. From the 4Lh stage on, there iz
usually considercble movement or drifting of the after-dmages.

in working with after-images it will be discovered that s eerbain amount of
sragtice or training is neecessery in order to scquire the best observabion

of these effects. AL firet it is best to work only in the early morning
shortly sfter arising., Stimlste after portlel or complete dark adapbation.
Use a series of 8 inoh by 8 inch squares of light, medium end derk gray, and
red, green blue and yellow as background and prepare 2 inch by 2 inch squares
of the sane materlsl, These can be lald flub on a table and llmmineted from
a sheded Law of aboub 100 to 500 watte, The viewing dist.nee should be aboub
2 foet. 1f black and whi e papers are svailable include then In the serdes.
Plage o small square of widte in the center of the 8 inch square of blask,
fixste the center of the white patch contimously and without eye movement fop
20 seconds. Maintain the same eye posture, extingulsh the light and slmd-
tanecusly cover up the test pateh with medium gray, ¥alt patlently for the
alter-image to appe.r and do not be too hasty in =8 thet it has run ibs
full course. ?OM%%W RrEoRdure Use »a. Eakn STRNN . 1088,

upan this successive BbhRel
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Carefully desoribe the after Imsges., If this is done seversl times and

you curefully wim oub your deseriptiom at«tmim to speeify hue, sabu-

ration and brightness, yrm m m a marked lmprovenent ﬁzx ymr oboer-
canbinations of test psboh and groun

mw&m;tﬂaiminaﬁsmmlmﬁa%wWwawm
mazda Lemp for 5 to 20 seeonds, Ixbinguish the 1ight snd sgaln without move

-mamwarw, wawmﬁmaﬁmmm

mages ol deseribe these sarefully. Vrite down or M‘k& the order and
dwaté.m of sach phage and repest those sevarsl timesy somebtliws when fresh
and sometimes after a long hard day, Campare your protogsels with respect
*m pointe of difference ss to duration, Intenaity, hue, order, ete. '

%ithtmmgfm wﬁmm&mmmwwafawmmam
t@“ 2 ineh sz;u&m on tm f% inch by & ineh ?;ﬁ.wk bagitground, for mam
Weﬁ‘mwmm&im projeat @&‘im drw- p upa a lorge aqm of
gray cardboard about 24 inch by 30 ineh. fﬂmmmmwmmiaamm
where the illuminatlon level is ve y low, endbling you Just to distinguis
the famm of the gray square. mmmwamaawmazxm,
then at L feet, &m@@am@mmm Have the ascistant messure the
W%&l ares ﬁf the projected after-image. It will be noted thet the size of
afber-inuge follows mm*s Lw* ‘Yiﬁa :iwm stabes that the m,}mm

if the &W is tripied, m, mﬁ. %iw shservation %&a m projeeting
ex-image to the sorney of the roon where the wall meels Lhe QM
mwm&gmm@mmW$m shape of the projeetion ground, BSet
mwmmammammmw«mmmwm
this square interpose & similar siged white sQare fm the senter of whieh
beon out a dlamond shoped s perture whose dimensions ave about 6 ineh W &
inch, Try to projest the after-image through the hole in the firsst square
anto the pear gray squares Alsc try changing the distance, shars and size of
the apperbure in the intermediste sereen,

For work with transmitted light s light tight box should be constyucted with
& hinged fromt. Place 2 styong light dnside this boxe Jlrrange o sultable
window in the fmﬁ‘ of m« box so that pleces of aa:!.m g&m&, gnmm, &&m,
aan hﬁ e iy oo sainated - % pd i 4 T

indlested in ?i.gam i.
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The upper and lower members should be covered with red paper, the left and
right members should be govered with green paper: The small eentral area
should be covered with a plece of light gray: Develop an after~image fron
the light transmitied through this figure. Report the observation several
times deseribing carefully what you see. [How reverse the test object so
that the left right members are now in the top bottom position and report
the observation. This is done in order to convinece you that the effect
noted must be ascribed to the retinal cortical meghanism and not to the hues

 of the members in the stimulus pateh,

Prepare a transparency similar to Figure 11 below,

G

Pig. 2

The larger green square should be about 34 mm on a side, and the smaller
red square Smm by 5 ma., The small square is separated from the larger
square 20 seconds and describe the after-image; after extinguishing the
1light and projecting upon a gray screen at the same distance. Now fixate
the center of the smaller red square and repeat the observation, HRepeat
this with the small square in the R. L. above and below positionas,

Make another transparency of the same mé,tarialﬁ like Figure 111,

&
el

Fig. 3

In making trmpamm figure, colored papers, gelatine or glass con be
placed over sultable appertures cut in stiff black cardboard or thin metal.

Take two & inch squares of saturated green paper and place them side by
side on a neutral gray ground so that a vertieal gray strip sbout 1/2 inch
wide is visible between them. Fixate on the middle of the gray strip with
the eyes about 15 inches from the paper for 20 seconds in ordinsry daylight

. Now look about the roum and note that on whatever ground you look such as
the walls, floor, chairs, ete., you will see a narrow green strip, lote

that a reddish hue is induced in the gray strip during fixstion and that the
groen strip after—image cen be asccounted for as the complementary after effect
of the induced red, HNegions eccentrie to the maculse, however, which have
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been stlmulated by the large green squares do not develop red after-imsges.
’i‘w to éﬁﬂﬂi} a eﬁr&m m&m@i@a of tha tobal suppression of the green

Finally, 1 should like to sugge : ;
sfter-inage phencmena gmehzm h@' stmmagrm in w&m R
shosm bhat m pontyel of figure-ground relstions in ﬁm mmw
varcsptual third dimensional aﬁm aan be camplebely suppre

By other Wmm thay may be brought oud olearly, Stard wit-h m
drawm gecmetrie figures which make m&w@iw aim aham,. A Tirst try
plaeing these in one hue upon an undifferentlated backgrownd of the eomple=
menbary hue, Mske another serdes mmhm, ﬁ%ﬁ.tusﬁ*w sbands
betwoen the figure and its ground. Wmmzﬁmamm
ha.ew mm Wa mgmy xaww than the figure. You will obser

ERRATA

In the Appdl paper on Color Phenomena, Pord 11 the definltions ::af the
taim of visibility for the wred portion of the spectyum., ['e notia
means & limitetion of visivdidty fwmwmimaftm spm
This mmim ia m itx the intere '

visim do not s&tisfwm ﬂ.t the faots,

The relstive guestion is the debernination of the amound of ?ari&tiam from
the nopmsl vmww for the w%&ﬁ. hes and not the wrangenent of pere
sons into a typologleal claseification whieh is W aoaT :Ln wkm BHoas .




