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N~Oo1~--~FINAL REPORT

il~ugust 20, l'ý7l

To: Chief of Na)val fl~sqearch, -Arlington, Virginia 22217
itttent4.on: Engineering Psychology Branch,/Code 455
Dr. IM. A. Tolcott

Trom: Dr. Barbara Gillam Lawergyren
for' the late Professor Clarence H1. Graham
Columbia University, New York, New York 10027

cubject: Final depoort of Rosearch and Training under Contract
NCOOI4-137-A-O108-C009 between Cclumbia University ancl
tho Office of Naval Research

1. Contract N00(fllG-37-;.o0l0W-000!o betwveen Columbia University and
the Office of Navail Rosearch which was initi 'ated In August 31,
11(68, has been terinin-Atef. The pr-oject was carric(I out in comn-
b~ination- with work on Grant No. 5' Tio! E-0y-oo9i of the National
Eye I1st'ituto. i'eufdinflr provided bl- each organization.

It is wit1h tll- 0-UP~Žst regret that we ha-ve to rceport tile doath
of Professor CLareunce J1. Graham, thle Project Director, on
July 2,1)1

2. he isson f te ~ntvct as "that -(s-irch on the factors
influencitig visual percep1:ic~n, colour vision and movement per-
cention ho rerformed." This mr~ssion also necessarily involvcs
the trin nin;, of stu(Icnt r~aces

Furingtile three v.asof the contr~ict nineo project reports were
qubmittc,ýc1 to the Chief of rizval Ire.search which detail specific
itspocts ofte reseaýýrch d!one under thle task order. A biblio-
,-ranhdy of tc-chnic',l reports irs appended w.hich comprise .an ove,~
all1 account of teproj ect's research f indings .

~.Thorc is appendecli a',sc a list of indiv~duals ats~wociated wvith the
rr'sealch nrofgram. Of these Galen Elliott, Ann Colby, and
Clar-nco. 11. C'ra.hiLM were wor~king tile alrea of colour vision. Un-
fortunately the, sudden and untimely death of Gale~n Elliott in
combination with Dir. Graham's illness prevented completion or
th is p.'og-ram, and, therefore, there0 are no recent publication,ý
in this areai. one c '.ric'r prublication is listed.

Da vid JTIlon0ý_rsof, _Stephen Pollard, Barbara ;11.tes ancl Clarence 11.
(rhan ýv~orkod on mnvement peýrcept ion. 7our publications -.re

Clarence H. Graham, 13 rbýIra Gill.am L:LV'e.,crgren, Pi-triria JDaniol~z
iind Janie ]3radcn woere concerned with factors influencini- vi~sual
perception. Tbhe conceiintvution ha~s been on investigitions, of

S trencr~~ic(!'Žflth ;percf-2v '1 n , the iames wvindow", ))erceptll 11
fr~our,:n;:, "inrl the i i~ms.The rese:. rch on -ster-~oscopic
v ionei, (':-crCibcu'' in )-orrers r )()nrtý. ,: Ino t yet pub 1i.Ahedl

F01uV pu! mt on ar ý1 md oil the other, three topics.

L
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A more detailed account of efforts during the past year follows.

4. Visual Perception

1. Ames window. A dissertation, "The effect of ,Parying linleAr
perspective and monocular movement parallax on perceived
oscillation of the Ames window," by Jane Braden, based onresearch carried out under the project, was successfully
defended. A su:mmary of the findings follows. Copies of the
complete dissertation will be forwarded on request.

A series of experiments were executed in order to investigate
the roles of the cues of linear perspective and monocular
movement parallax in producing the Ames trapezoidal wirdow
illusion. Linear perspective was varied by varying the
length of a vertical side of ten rotating stimulus figures.
Movement parallax wits varied by varying the distance of a
light source from the screen onto which the figure- were pro-JecteI. Four projection values were used: parallel pro-
jection and three values of polar projection.

The results support Graham'F. (1933) theory of the Ames winoow
that, when movomrent parallax cues are ambiguous, the cue of
linear perspective is used to resolve ambiguity as to di-
rection of rotation. They also show that:

(a) when the cue of movement parallax is above thresh-
old, thQ relationship between this cue and the cue
of linear perspective is nonlinear;

(b) the variability of subjects' responses increases asc
the ambiguity of the proximal stimulus increases;;

(c) meL'n number of reversals decreased as speed of ro-
tatioa is increased, as Borjesson (1971) found;

(d) an increase in the amount of linear perspective will
Produce a decrease in the angle away from thn
frontal plane at which reversal is perceivecd when
movement parallax is held constant, although thc
total angle of perceived oscillation remains un-
changed, as Epstein, eoc al (1968) found.

The results are discussed with relation to the work of
previous investigators on thresholds for slant and for
movement parallax. "he importance of a thorough analysis ofthe proximal stirIu?.us array for studies on depth and move-ment perception is emphasized.

•. A new and objective method of defining and measuring.
"Ierceptuat grouping'" o contours.

A paper is enclosed by BTl'-b-zra Gill.am Lawerpron entitl,'Q
"Perceived and common rotary motion of ambigruous; stimu) i- as
a criterion of perceptual grouping-" which de::ci'ibo: th.ý
theoretical b'.is for the method and initial resu;a rct,. 1-;,
it. Furth-r work on the determinants of 1,routnin. ;,: -
fined in this narer shows that
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(a) Grouping is greater for two contours viewed monoc-
ularly than for two identical contours, each viewed
by a c!ifferent eye.

(b) The :nore contours included in the stimulus which
hIvve a common vanishing point, the stronger the
grou~ning of any two of those contours.

(c) Differences or similarities in the line length of
two contours do not significantly affect grouping
of these contours.

(d) Absolute as well as relative directions of two
contours ippear to affect grouping.

(e) An objective measure of contour closure is possible
with this technique.

Finding (a) :-Ind (c) cain be accounted for by the projection
a rca-line detection model developed in the enclosed paper.
Findings (b), (0), ,nrd (e) must almost certainly be
attributed to - high:r level of processing. These results
are being nrepared for publication.

3. illusions. A paper entitled "A depth processing theory of
the Pogf~endorff illusion" by Barbara Gillam Lawergren is
enclosed. Some theoretical developments of this theory for
the Ponzo illusion have been tested. It was found that

(a) a Ponzo-type illusion can be induced by a texture
graddient

(b) A test line placed on the more compressed ):lrt of
either the classical or the texture gradient in-
ducing figure is judged larger than an identical
line on the less compressed part of the figure for
both vertical and horizontal test line orientations.
This cont'-dicts reports in literature based on
obscervation. (Humphrcy and iiorgan, Nature.)

(c) Hlorizontal test lines show more illusion than
vertical testlines for the classical Ponzo in-
ducing firture (two lines converging towards a central
vertical axis) whereas vertical test lines are more
affected than horizontal test lines for a texture
gr:tdient (horizontal lines becoming more compressed
towards the top of the figure).

(a) and (c) were predicted on theoretical grounds.
These findings will shortly be submitted for
publication.
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5. IMovement Perception

One paper entitled "The relationships among time. distance, and
intensity as determinants of motion discrimination" by Iavid
Henderson has been published; a copy is enclosed. A second
paper by Dr. Henderson, "Visual di_,crimination of motion:
stimulus relationships at threshold and the question of luminance-
tirie reciprocity," is currently in press.

6. Retinal Integration and Differentiation

Dr. Henderson has programmed a computer to control an optical
apnaratus which presents asynchronous flashes at various com-
binations of spatial and temporal disparity and to record and
analyze subjects" responses. These experinents are aimed at
determining the relationship between the retina's integrative
capacities and its limits in preserving information about
temporal asynchronies in the visual input. Results to date
indicate that adjacent flashes of ten milliseconds duration each
may be discriminated consistently as successive,and the spatial
direction of that succession correctly ascertained, for onset
asynchronies of as little as five milliseconds. The results
also show as inverse relationship between temporal and spatial
disparity at threshold for such a discrimination. The in-
fluences of numerous relevant parameters are being investigated.

7. Autobiography of Clarence 11. Graham

Clarence H. Graham's autobiography is enclosed. It will appear
in Vol. 3 of History of Psychology in Autobiography edited by
Gwrdner Lindsey ztnd dt7v3cribes the development of his ideas and
the most significant of his scientific contributions.

I-
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Personnel

Clarence H. Graham deceased July 25, 1971
(Project Director)

Barbara Gillam La', rgreon
Senior Research AS sociLte

Dvid C. Henderson
Re'search Associate

Steohen Pollard
Research i-ssistant

Galen Elliott, Jr.
Research Assistant deceased December 2,1970

Patricia Daniels
Reseaich Assistant

Ann Colby
Research Assistant

Jane Braden
Research assistant



CLARENCE R.* GflAHnid

EAhYLIPt',' AND EDUCATWCN

I w`As bornl ,tin Worcester, :M.assachiusetts on January 3, 19063, thls
oldest Of four ehl 1 dren, three,. boys and a girl. M'Iy pareonts vwore

tihProtesltants from County DonegalJ. They first met -in the
'nte tatsand were miarried three years before may birth. M..y

mo3iharL hat' beecn "!rent for" b ishe aunt, a strocnfg-wi 11cc] vwozn rbvhs
pretty ' 11 dtrininated her smrall -riouo of re"?;,t ves inl this counltry,
until heýr deoath? at almost thoe same hour as Franklin D. zSooseveit':;

_ 1K5. Th~s g~rLi't-aunt 0mieadnipotnt influence- on nY
I "J Sliclo had no chi re of her ow,.n, and.0 ! somettiieýs thoughit sheý

asseý,rted an UnO;'*arýranttec' claima upon my affectjons. still, I flOw
re~%'3. ;ethat this strongý wo.na did indeeod shape me ill a war that

modulated SOX influececs derived fr-om my quit-e permiissive parent:.

Whe I wafs five1 'r went to kinde1rgarte:n in the CambridgeStee
School of the W1.orces-te2r S~chool Systema. ,iy introduction to school
was marreýd by the, -act thzt, having just suffered a quite severe,
childthoodJ "iless, I wa;s ore.r than usuallyN emotiona in my respoiv-
to mf-y first school emrcis, the period of adjustment soon

~soand from t14-z on I b'-cameio a w,.-ll habituated pupil in\ -. vWly
th Lprbalyhad JAi~ia71tcat-':_on"_ for my total life pattern.

-'y miost mc-r'orable days in gT--rammar school were in the lateýr
grdsduring7 Word >-c T pupils wver-z, in, the day~s afterý

a"morica 's entryt into the car in a chronic state of excitemelnt. The
1usna t t or, ic7 oL t he curriculu.in were taken up,, but -there was in

a k,-a- Coa of s*I nging of patroi and popular ses
va Ž'ious circums-Cii,ý . a; causedc uncertainity i,;n the- tiime and paoofI
par"jts of t.he scho'eogzram, aund riany changes- were made in the-
school !Dsessons, ain.-ted for one thing at s~avin1Ag fuel. Wh71at with
r7at jt- ' nni!, uir.'a,ýrty bodwar rcardens , anC. the countless other thivn--a.
out of the ordija _ry, the eri,!jod of VWorlcd War 'I vas on exhilaýraIt~ng
tine1 -for the riupils or- the Cambridge Street School, before it was-
fj~inally ceaped by AisceDay in !iNS. I was aw.ake'ned by bells

an hi~us -,At 2 o'clock onl the morning off N1ovembeýr 11 with My,
mother bending over, -ae 2110 announcing- tha!t the w-.ar waý,s over. :
rer-ember fiat- Orossýýed as fast as I could an~d hurried to the cent:-
ofL W"orce(-ster v'hare theý beg-inningý of the celebration x'.as taking plat'
with, manw bnfre an(' mujch- milling, about.. A raracde w.as ar;'.anfe&a
for thea afte~rnoon, in whc ''C Suet Irmy Training-, Corps)

n(~tinfTeI.-ts at orstrThech, Clark, andl Foly Cross Ccelleg1;es took1
.rt as %v.?!! .as otm n: ary groups. Students commandeered the:
trol-vcars, an:- e::zctteomrrt ;scr1ineated0 the crowd ais feelJings of

cuolrirsAcer Oi auC' god Celo-i prevaild ..i., memnortes of VE and 173

at last;. al'. notions would be;: srt-vnd for democracy, even those wickedýC
cries_ thai t idoI' '-'ant tobe.



I was gradutated from eramtrnar school. in 19SlO and wvent to ýý.'Atl
High School in VWorco~stor. I think of h'fh LEhool days; as a t i e
When learning, wa.s easy and. ny teachers in rgc-.neral veoe very glood.
Idid not ~sedrucrh time- r-i homework, and infact I work-01 in a

[rcery store durIn- most of my aftc-nouits. Some nights~, I s,-2Uti-
cnvrral ho'u-L-' in teY"CA -ymi and swimmning v~ool. 1 re qJi -7 0 n o v
11h-1 may have been busier dufi~ng this pcriod tha n I e vor xa in

L 1:1 ife, teore or cac.My experiences in the public. scoos
1. . 1 , ster, pgramrimar and, high school, piovidC- a gen~erally happv
PIK'I.Isry. fs I sook Ihack Ifeel tha~t ). was Ilucky to have bczn taurlit
ijy such a Odidcatod group of teachers.

Tn 1O3~vis grachntecl frora high school and. spent the vacaticai
nontl s m~orkirng in La- Spring '!ill of the Amer'can S~tocl nnd Vi,.'C
Co'-.pany, theroby adding to my' financial backlog at the rate of z40
cents an hour for 13 hour!:. a Nvonk, quite respectable wvages at tne

Ily mothor's aunt, vwfici-. 1 called 2,unj;igge was awvare of
Clark tVnIversity fro-.1 n2ar~y -- ti-m of its founding and. as a
person mneagerly eduicatedý horf-ýi, ivas respectful of the aur-i of
knowledgeO_- and scholai-shi ; that c:7-:ý' -ted2C illn !to early dlays Unde~r G0.
Sta)n"ley ',all and' ai-. , ai bri~llianvt fa)culty. At any rate, she
early deterininod that • should ;ýo to Clv.rk. iBacl:e2d by ny own
saývings and her supnort, I cntercd Clai%-: in Septomb:er oll 1923 and(
snent throc years7 tryi~ng to dercide wh~schedule 1 should foijow;
ande. whlat ray "Ma'or" shoul~d be. changed,2 tro-n cherlitry to litcra.-
turc, sameled sotae ol:hzcr topics, and in ny thiirdI year took my £r~
rpsychoiogy coui-s-. wijh John Paul Ila~e slicitly after hec hcIe rfoc2ivc~r
his clegrce with Tit!ehenerie. I can not Lay th-t theUbs I.;Lrce OZ
Naf-e' s course ,vas lmcalbut: sorehowiv. or other Nafe ha(' a a,
not o-F -iootructinlg sýtudents-, but of tre~ating thenY aI pcsn~lec
who coiild bc ini-resting in, their own right. T1hat they were) v.'o-_rth-
wvhile was furth,-r urcmonstratect to a fortunate :Lew by the', fact tha-t
Nafe palid cons id('er;Wble attention to ther., even bcconin.- tle('ir
f riend. This nagic seems to have touched' many students, -,r;Vduate
and undergralt-ite, whvlo late~r becamei well-known psycholorg-ists.

Ti fiinall'j h~ecai,.o a ctu'.ierit of psychlvogy and took experi~ment'al
with flafe in my s'±i year. Frank Gol~dard, two years my S~j~

wvas st-arting- 1110- on his doctor's- thlesis and L--ginnling to recru-1;
sui)jeýcts a.-ir, as it tu37ncd otvý, aul oxporiznentev (myself) for. LIS
work on l-ight adaptati.on. --ovcnembor that I ea-perienced an al-nos".
joyfRul fooIlg as I ý:at in tl-ýQ' dim amb-ion" illulmination of thc dalr!
roomn, tin'.nng the stimuttis rv,,en-Latic';i, beavsinr tihe acconpan:!ing
cl 'cks and later, seo1t t.- C -~ ita taeshapce under Geldard' s cormrv-
Vtat.ors. Thaýt ve2_ s au!7 ivitv suro>y' býntl tlie grow.Inag branch in a

wythat has pers-ý'-ztLd.

!n IC27 1 starte-d giridiatle work at Clav!,. Thei staff, in adý-
dit'ion to Nafe, consi-stod of Carl iiitlchison, Vernon Jonces, and m~ost
c*specially, !'altor hunteLV:r. Tlavivoid Wi7 ogbassociate e(141o, of
:Psycbologiral Abstracts, also lv~a; an inflilential, fm'"c' 11iarioej thec

s1'Wids csecillyin ucharea~s as, ulvelonin-ntal and locrri;'I
wh-XIIf w.oule.te ws have liat- 1 Itt le represca i t ion. vY ore



)otc tvmC mai I II in I IfIur'.ncc'p _ -, pr iw;i N-x (t2 Co ant I JIft in i to r ~ 'i ~

t'IM I d oP 3 l11111t -i. -1 4 '! r LW, Y. I)bJ Cc ol yi~t o tlh h iti Ip 'll,- I-,, 1 Jll Ir I

_-a i) Or ' anO i ]'1 11- 11) 1 .'~ r'1j'1ci~ iy,'2;Ii2'.io coinc¶o J Zrij-i! t--

IC- tei n 0 r I] t_ hei .0 I ;( "11 coq I r i11,1u ThOPCl'X p11 ofil -ibI epii)l L c' i

A~~' I (2,1thii on111,t) icJ~l a.it c LI I)

no 1.) I, (. ,It t.; li- ) I. t ..i l t:~ ? f i r i c. 1:1 1 'i'ii 7'rI' 1 ~'Pill

jili lU!4yt k' 1w: cil o r'11 0 1-vol1 L-_ f;1tr Vowed by'cnra ll or hI 1 ','d 11

N' j 1 I)II C) ~ l it'j 11 1r1i h 4 -'i l a I Ii Wil thun i~vu, I J." J ill-, 1, 1 fill. ;v,' itt

P I - i) y .1 io .oli t, (ýI F t' jo *tm u1*itlorc exuJ'Il rI.4iI,.aniyi)J/,lc

4I4T-.P (ifL1' lp'ly j't t'o Ii t.1'11i' t1

(r3*,It[ , I * SIto 11 .2. j F1' 1 to11 1 1'i C j's 11 .a ful II I: .

IjI j, n* r,3 li-i y~ J(ir II1 ,1 I jr: iIlf - 11 pl~J~il l'tJ 1 t'(-J

!4 1( 1' I' I T ill' *I Jul-,lI I' n d Ii i f 1 , v rij~lo Fll rr cti V,14 Y ; i ,-X." t t ' I fl 111. V j y Jp lA 14vv t-I



tiviod by vavioufi. rovir,•.!2 to got ill touch ilith p:)rSonl- %,ho1 :i ,g:lt
o" a t P1"att kno.w. a brut: an oponing for ;t youno, p)s-?ho1.oiist. 1i aa 1
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or~it ly ti.jc e ,X mact 'filaddeus L. Dolton , charia a t of i:1lf (I`P-ar*
m..y't. ;it 'h ')w id in ;cL~h",1930 1 %wa; appe, rtc0 to
lt(-Vai at iiTupii,pb to taLkf th'j p2 aG0Oof' a1 .'t71jf fl;O1Pi,(1'r 1,7110 %Va:J C0,71-

pC~ otuill hiii 1fOr 1ii* l'PC 01i o Stilte.

111 lr,1l Pol ton VeV'", y'flclh, a fVe I ing tflunt v;-'. 5onliiallco oy the
f1.CV thi t I proWw rl~irI~thlimr -J~iut t;ordo of h j!; ea-rly p!iPe-rs1 "')( a Iso
1:1, It I),) hit-d h[mul at C :i'l. nl ille 0;: Pt y 0(lYn Hr- or 1C Wi ()'o f( the ye.,.:

hCha"YM Im~l~ Vll b ~1~ami W'don , awul dcalca1Lh I th ink , In an ins i1JV
fill 1 'iir vi ti al Im et~v vLrs i on c), plO vcoption. H le va ti anf Out-
mtanrit~i; apholmi ,il WX HiN intmvn e:. iiiw; - )~'l~11 thia' O: to :LdnlaIII-
t 1 .1 011 (U?' j 1,1 t', lir~': t 1."q bli', IJl'a .11C ll( T mr iv i"'Oi a ,:lior t vli11130

0'tho! rita !' mumbnor" ti t To~niplo, I bad Tofl0-C ill C0*nio0f wi ti 31t)ph -.

11--Vt 1--t11 I ,on 10unl th i albers Vuc, ; -11 Uhe fromil x~~ret

re~irp lo u if, No i& -IaI)!Ul~Uc(-d'iCil by Phili ncj A % p Al wth vhom I lha; e
lhllly r-iiit 111jl. ii,: di '.cutlviiow,u' wijon 11r vms. a si:Clae~tudent It:

Cu] uuat").a

jit oih"i biilauti n or till ncuidoml y'a~r, I 'vent v,'"1:1 ,Ta7'1e T~fac 1 -
~ I] ' 1,I4tt lo v1L91t moincfl b1)u;08,_y 1;a)iia torl'c,; in WMi--cl

L 1.1 .t. '01 1 ll 'IP 111:1d (10gii J& tt hIII Ul~ij.V0i'ed-tt OF ''lly X'i

b, l~ i.. :wli .Cla t vlt, I v,'uiif to tin jK',tology tX'p'trtinieuit vwli're I
11. C. Dizeto * J.0aOLI. andi I had a llol." 'ta:l!( dJurillp v'lahic he to]'I 7.-.-
i1k;HJUt, 0~.)11 hll rue(:olL wjo~ll (.,I touch : )01 H aiid te '~ !' '

Utlo 'iWork by t;lll-hlcý "li t ci *heV v'h X,ivc(1 y cor~dial and s~e a ,

1. dCl mi h VU7 'i, II2my r p IQ ch iiW ti, is ilidriud noul . Ill the (:our.-,o W.,
*~ ~ h ( 01:J'i'1Jnti:A 1r n' u'A"')5tma that I mcloet a voting Vliut I 3fl-2WedC

Jie LiI ig C lam! . 6uL~~ t~~(ranIL I wo JWd ju'st a z'rIvod thUm year l:nic'2e
* ~toi 9',ovi I Ii I he .1',)1ini11.0 -.-tinda c t tol for My ii cal 1 My c ±es. (1 1 ato:'

lonui'llol' t'Iii1t (0 I-1t 1. find( votlwhein l p:sych(7) 1y With (;u I before o r,.'1

cui I W"!' Ii p mmad lea I doly' u.)' ~*J~n, :-ollndattionl was thonll.X
J and dl roe ( t by IvA~' ll uv * F'* wo witl .14 i'cu!t ly hlas rotirod as

Il'uaii ()I' of u Vaw it .hy Y 10'vr'j'orni1ty wv! OI. rW yoars earlir..r I~

lrmoA do lit of the l;Ltiin .j-ati of ;cul~

M '"' 'it I !-moil N It 'It nd Brolik, and both s;'2Clad lhapi"
*~ ~ ~ l !!t) ~ huayni lit, w ItI j!1 1!.." '(l'.~I~ tl lt ~ .hŽ~m

I('.11 ini,' fNchiCCII1A? lit T'rstpl m'u~t allwo.',. T '., a fri 3 d t,'it 1 ofton
(4a'ilit INf'lovt ie ii no a .' Johi,..oll Zoulidltion A) ti:l I d zd 1 ;t Tompic.

'Jj r;W , !O pit:1I))'. 1.1.1ccý lmy tud (:) 1ng took pla c e, tcai 9 a * ian ntf(1 flP

"1 y dy fa n %voue MY* i t(-ch ii 1r efou lU' (dl i'5C' .ý ill Gunoril( 'XIPyh01o

:111H., 0!i¶ ill %Lf"c;.i- llolul 1 2ayý'Io toj'y Inlay haves 'uf (l c-'d dulrIlu" tlai4
,I'[ i'' ! j .lt o~ (l1d IRAo I;'~la to thlink It kv..~ totalIly lanvidabily

At piild-y ;a r lit, to~ld If!( that W. ]I'jIYU).d j'-;Ucf'0Yt, MiU for iAs a(dd tiona il

A



L(-,c~~ot tj-,O 1-Ic~ th,7t the man I had rteplaced woul I Utb re tu, -.I
Ji~ y th is; timc, !','IV.Žvr, I ii-c' liacin u'n Ml mind to aprly at-aill

ior , a >hctonal orch J.!1owShip SO that 1 could s-pend full tim-)
C-11 1'0o0.1n ,~ : t thie `:ih ,o~"unikL t4.on * 1 was5 suppoi'tcl in ifly
11 ý31) i C U-,i (in by CiR.i -onk, 4nC 1~tt heard that I iecceiveci
the fel c,%vsh' ' in ?'obrw~ry, lý121 and throrel;on told Boltonl that
WOW(,llt O t 1)i At 2iflj U~'JU1V .

AL& jv-t !I bolt tk:_. tim Te John Pat' ! Nafe was offerecd the chair"
ofi: tý. c 1,,,) -1o- v c1 2-artmont at !Iashing!ton. Univorqitv, S';.

L u is ýIL d' - -t i o*i1cvu at Cj-rk tlriedý a. first to reolace him. vith
SuW1, '.oi t st hl [ Y;hý1 rYchub ~jstf-; but soon gave un the rsearch in

*\D~ cu, of a si'aeo-- 'i;- ht developed as t;he DopressiOr1
1,r Ci, tao jisa tcc-ifl-~c t,- a'i~l a junior staff membner and

of fo-rc'c' me,- the post To' * ' ; of cours"ý, ,tna7)s: to accept the
Chric a;Ž,pointrnent for L h.)vinr alrearly accepted the I'TC

r~l)~Sinasý of JTuly 1, '~l Th? problemt w~as r-esol-ed by making
myarjprintimC~jl ()I o July.~ . Very importantly, it lurneCout that soc.r. of theM, flunec, sav;,c bi, thJf arrangement could be used

to re furhts, a iO !skiwply 1,1,:2 c ar'. labo:'atory during 11,31-32 in
pruparaIticil for MY 41,rriva.

r)urj.ii);r all the acadcuiik;c year- 1C30-31, 1 tauglht at Tvrmple and
rh.h wth Gl;r~lit at the, Johnson F'ounciation. The main result of,

OLII re*dre1I V'a- : joitit jpa'm.r involvi.ng a determination of crit c~lo
flickoll froqu'--ne*- unCecr various corndit,_ns (Graham ?z (;ranit,V1§31).
Vl&2 fau,L!Ic! Vl~t fe'v-h o two AdjalCent Semi CirCles' eOUa in area aiicc
lf1 1 t!. I f, p'5 I o tw pI ioc o o th oher, r i ci i t Ia frcq ii - n -:

th' ti ~ '.~rthatn rih ono alone. -h- of f-ct was interprctod
to)~J)~-' a iwooe;;ý of retinal gumnatiol2. cii theý otherY hanu ,
~':L 11 !;:) lanr-' e~.4.11,r of Vic tvwo is ie'cd(whi j thej other

jfl> th :in-') , I fr~'uocyof th~e darsmcr
{.:U;:Ž.LA~Ivt'?cnr.Fd .,ol i.tý; Valxe !J.oilr. The abr;-:encc ofL

chn aiin C i t i-L _ y ronu, rey unw'arrci; Pon of di4fie vent
U~l ~f(~ \'.5~j, '~r sto renivmova? of -;-,umrati on by inbi hi-

(!!:W fl CI' " jt(ic r l I )-,, thce bri,-hter. 'IIhi &~ - C f -_n i .
~. Vvxx~IL~!1)] a nt.n, my-se -I (individually adv.t

S t~lduflt!;) i x.~ an son inhibition.

i 1rtC ]i .. ,., :(ý 0 . he J lisn 'ii t UI 'TM Iton, X½ I ft E
Vt ~ i r. I cj ,~a ! e -A iv''r of ?)IIV:S icS Z'. -t B13 I timor~

2. -in t :n L i i" to.V :i 12',i J2 2OtSIwivurit. to-other 4!1
th- n :-, Coa O ' UiI un:e a non-.hor of stud ic, of

voi'ctý in-Ihi o eyi' '''ic, ancl (ai fore taste of., i

opt-cr noervo, thai>.- .- 1 isi.v it as: the- almiost perfeCt ra-'r
t .1 C"; ~i%-1i"1 to t-;t 'r f e iodelol of photoreceptor ti

Iio^ IC'17 N n( ~ v/ wont back to PhliLhdeiphija, and T 0 n-n,
'n t u 1 in lo ar'n ~ng sol-,,a. oapevimenta } tre hn ' ui

;~~~i'.1~~ I~oi A"l'rr-1 ~ 3 als:o d~id( more w.ork oil f 'u



along the lines o~t th,:2 oarl o.r v~orll with -rani. This vci a o
puh-lished.

During this time th2'i. g- we'C - progross tug with thereic.
oZth lbo~t'y~tCark. Carl. Iiurch ~on , the chairma, teeo-.

personal inteo,-,st -i~ my plans, and spent .a grrat C~loC fir
s-upervisinig U-2 constructiojn of two larlge (aki rooms, apiciugfJUi
('5-lk roomt tie installation of a direct CUrront. generator. ;Lnd the

ii~eof optic.i I and electric-al recording zeqvipnirmkt that j Il~tc

r r-tiriiel to Clarkc in July of 1932ý -nc spent a1 i& s!;roly fUWe
r-rcpari~n7 thz laboratory and dove loping soilei Iluvw oqv± 1iprxft fi- v-.'Iwrk
oaf.l !ckei' amAr tiirer-hoid stimulation. ~ywork Theý;xn 4nc.'c1ti

Someri.erwitih the to:1.chinEg of a numbe.r of' coursos, iflclud~nf-
General Psychol og,," S.::perimental P.ýiycholo!-Y, Scmn:;ory Ps"Al2o1 ofy.
'01-ctcýd Advancocl Torpi-s, and a no-w. course (basc;ed on worlr 1 hii- hin-

W~t l-OP>0)'II ~.. Jcoo ~~i- ~'rioa~phys-iologist at P- in-yl
vL.-nia), f'mjttvcTro-atannrt, This course Nv~is concolrned xvith
curve -4i':tilv;l rates, unf) intc,-ral~ s i-n probl-ýns ViviLiIi pmsooia
and psychol~o~lcal phctn.

1 soon beca,--ýe en-ro7sscci inr the vvorl: of ny students, '.':iio in tho"-.2
days Nvore c-YTx(tedj to start wal'!: oil t~h~ir MI.A. theses well be~fo~re
tha C11'.Istma's after their -,rrj ,al. I h-%f a-i workinfg- with RoVort
Beitol , J. 11,oy Cmith. ('Oot41£~ L eox ~s ~

JE rov;*n , Harry Kar:n , a mi "a w Fo a' r. 7n t-he appro:. :i.:r- t(e½1-' nr
months of their first ye-a, these ne-oplo h-11 to c.-rrv ou-: a 5-'o r~
experriment, lea,-, hov. to d' 11Vr ,ii5bj'C -n,laiwi&
an accePt-.ble cf32i''. The nei o i hi~s jproceduro w.oulc'hI oi
ci oaýr ini thei r th riii1 y-as' tuhen tt--,' nworked onl t1.o(ir .1.teu
and cvo-a -:n 'Li-iWr feconc: yarL- in ti~me le1ft ever from Vudsýon cn
P17Choel'ive co~ii-La in physio-og-y which all, of theizn took.

In 2eYL ~L¶* l:ý, C-irl ;tiurchis-.on as!ked meý to wri to a ha >:
for his I"tanuC:(:(.I-c c~f Gceneýi-ti' !,rporimontal P'syclmology in tIv:! V-'c T'

imight Iv'I"dciu a rnurrt thtwudtk h ~c'of tho on,!~
T.-Ivo±-nd, %vho hac' rers-ýntly 64ied. ,Is it turrcd Out., Trolarn2' -

e~te ws op~ I~c efor.ie his death, and 1 vw'rote one that cdi- no'
rer~eat any of his mr~teria'. 'Iy chapter, ent-itled, "Visc'n: rs
neiiral corrolat ion.-,"1 (U'Y) avc an early stato-tevcnt of a topic,
intcraction, wh`ichl has,- assumied nwv~i Imlity in the 'ast tet e
an(' which latsi hcoon zThown to niay -a particularly i-mportant r,o) e ill
almos;t all ilyncev oF vi-sual procc!ý:svs including adarltiL-iOl. '1111
cha "pte:r and my ±n'e~ in th is topic probab~yi" jfluelceýd -w !rAtudc'u'
a~s three of thleir at tVmis tiro ie( i theses on irn.cractic~n.

Lorrin Ri41,1ri en tox'd -':ia:' a-- a --Au( ont in 1 ':33 , awd soon show.
interest,-, in line wvitlh my ow.n. * 'i p'it to,-etAlwc an cuipl1if irr and

stiggalvanomete~r (týhe ori-riiia~l u.,-.(' ,.y 'J.1lie for ii1ý !) ilo wi'.-
rrodeýl exporlrnewLt- and lenýit to u!3 by 1H'r'2s-on !ioarl3and) %vi t v-h-w(h vwe
do 1 erpinond. the whi to r;At s 1-od 1 um§ nosi t' cniývc (Grais~m. &-Mi'

a1C1?dL Utter, it-.h XK'.' rC Vt' (I ,) a .a : Ior 1ý st I I IeP t t th:2 (

cur;'e for the pig-eon (Galr.]jr- ! - j9' r L~tr ,ip
usdthsmrilifir-strinjg f-'lvaucori 2 Lrrj~ c'r(uInnc to sýtadyý' th 1L rc.t

of praf~tt~ in theý fr:og e -Irctl'or('tinour)- (11 C"(7 ) T.



'7-

s howe (. t h at KohIi -auo I , s Ic ct Io - t --ii -f-ra ins o f va r io iis !;Iraine s ,W' i.Cr
he attribtuLe(: );.iG, m~octý-sosU, co),!,ld o, rO pioducod b-;
chanrý-os in intem:;ity. .n t -- am- -ca, Izfoer 1artl~ino and I cozi-

p1OLtcI res-Z.1v- hl on t Ia Lm-..nusity mirve of Limultus (Graham &- UuIt--
1 ,n , 1 --om) ' !W)Utcd at irregular iritor-a ils between VWorc~stc'vr
'1116 7Mi 1.'3'* ' '-ý in or :ý to do Lhis.

BR~lOWN

fl K . t'VHin'ter1 invitcd to Brown University to bet>
'ht11~ f 'f nsycl( ho: y a fte-r !,oonartl. Carriiltehac noved to Roclicstol'

'&dwr1 er), who IhLa( spent the year 103-7`5 on an NTIC Fellowship
with Ell '-' 1 I 1 Divir, WOd al1ready been hired by C:Lri-miclmr.'< an-i 0413
ot Prou W Snfl ~ m 1~ ~ b'CVHC lunta'r a rriv'ed , -cccm~qpaiýfCd by J. M.CV.
Ha'' t, ho 1'had just comnpi ted an NRC r-a 11owshi p at 1Wo-ces toi. Stalte7
Nospts n t~u IU'was wel1l known to mS at Ciar: 1 Wt th Hunter f'C I Ci

C hr " v a . .,' Willo'eu<hymy, in hiis role as -- ssoci: te ndi-tor o-f
t~il a)'vc ,Jdi'~ ' newly anppointoc] v,-siF~tan:l llof•osror at

]>o i Ii ') c '-ii u'~oigand lJerIbert ~jaspcr WO lJcoXmod ni- or. our
AV~ "V< o Pri xidc-nc-ý , ft' ~he evj table! Fhort peri'od ofaoj)3-

11-Cf n -fOUI!'-: WU1'SC I V(--., a1 :- .~ !)0 1 i P`OTV ido;IC:, * ASý comparod to
Clar,', H~c 7e.Aczm.t d:£-rc&cly in thie size of the uindergraduate-
pro~ri-m , 0.h ch at Mo.rk i.-1 i)-- ,Iru itr: Evmall T * he program at Bo
had be)cen (iý-vloflCd by Carmin~ch'-et --p(I was qunitp poptilal'. A - I
rc'iiombcr it, thn firL In (Nucorse contained aibout 630 students,
appro: mAmto 1 ' 13) Pcit '"o': ",&..Cn a nc 100 f>'owr men. I 1:roight

e no" aho 1-. D c. ~ ~ ien , c-tiL.rs woncen A rfoocic
("?.0I oj2 coe.~ow p' ~'in to M hin 'our o, andI0 I found thatý T had to o.
a ttent.ion to ny tcd rhio 1E a imy Wit I noe':@ had~ to Moore.* The
cithc-. 'coUti--oB I FPuv- .t i3yoA2n v-W VO uinna rr-;, i n1.topicsý

uy' 11'to Lio!Ls:? I h.d ' t CI:>-k, w,;ith the dditior[ 0'. a

CC11d; Of :tir U , and thoor-t hal sort.

th2 t I--' t o na 1) r og v ,I wa S I a'do,0 r w-a y , Nv.- r n rcea 0 y t o
ii OLii* iC: 'il ýn nd I (Graitam & Kemrp, 1930~ befTn s'n;c

rI:art I,, a~d cL~d~t Clark in nn ea.rl icr stuldy of i:cu jý,.
fly' inqti yaLt in wais comnceed with. tc influenco of (tau) ou-

c 100fi ( ) of ;lie- -i. iis~u:i Ly inc ummeunt (A~I) in br igh Lness iima im.
nat Wi meY Wmt2tior, uined extended frojii-Lo 2 to 509) IqSCC. The
Penrml f1inOii-', n:*. u symbolJzec by the relaticn I C .

rlation T I (! ) for Valuoes of ecitmi to or g~reater tha-ia

tc''e .a Inns 1 recsnts Tprevail in,ý ýntcm-,;i ty and thr:
f. M i he eq--,' !I t,) ani ~:enproFfion in ict'e

rh~t~'.:~ ( *iniliia L ion cq!' * ionlpo rr;d L i.i'..-.- f r

(lUcr) -. ; i 1 iia of f~ la1 h P. a rcvne at as; deser ib'2d by the BvnsP.520

Poc:lav. of p *iot elm ý-1,St I
I ' -'-- at I'.rl,1had( the l ea .sii p1JC, of worki n-

wi 'Ih o", mmii I:ry *; 'O." I , vU latpr v bee L7.1we 1 1 lowip-:YC ho G-

qj 1p '.vi t 0.11, Z,ýi -s ,'rcý L ot, illiim Vcrplaoc:L,

.1~ .. u' ~cr''' mot 0on; !a .it- in the,- yrun)injr bhvo
Of tr:M MAU' ILL ((jAiN;im. L Gp:xu, 19al') , a projoct on whici 1



W~ith Fred Mlote andl -Lb Brovni (wLO can;o for a summor frcmvi Ca
T wvorked on the aroa-jnl:eo.-ýA3 pr. .b1 eii i~n vision (Gra~hamn, 1Bi'ov.fl
D-lote , 1039). Our foriniOu 'uion to !t;!po 10siow -. h.y tic, ioat.-ni~ity
threshold in both the tot-_i vai pine? docreases; aF- !Astmint1i15
area Increases ae~dgto, Uý ,ulc jflvol virg -Lhe iaoteratjoi o ,
elemiental exc.itatory 1, ocerssee;. 7heo~jŽ r-n ee for tAe
mannor in which photochemical arzc interact. on poes.5co:;-ilr co
pl-.2!ict the observed trade-afl relation oxi sL tim between a P2.1 and
ia vclsitt a t t~eh

The o ears at ji'own frori 19126 to 1940 were soime of the h.appielc-
0 rfy ie.'lae me-mibers of the stafLL included Donald Lindsh( v. v!i

cunikO iin 193 8 to sucece(d H~erbert Jasper a'terj the la~vxwnt to)
:vait.a, Carl Pfaffnaan who came fromt tho Johnison 1F(:undat iol ill

Y'46G, ar.W Lorrin Ri-;gs who took a year's leavo of a1b5sence from~ thrx
Uulivevý.ily of Verimont in P9~ uring that year Iigsand I \O~
oil Lit'nuluq. In i.ý41 he came back to Brown ior furtherexeint
on l'imullus and staved there on YNDIT work until. his anpointrven:; ifl
] 4 t uced C e * P Brown psychologist%ý were an uflusua ! Iy

on.. 'tiLiegroip mah eibo-r ýAVoweýd interest not only' in Il's oivn
arlea, but also in othir fields, thereby producing a broad spectrul-a

of scientific t~istes.

The 1970'F, paqssed into the 43's -and brnUchl`t' with them I'orlcl Ha'

Battle of Britaitn ~ry thisp tir,-e: America stairtedl to 1,estii" h'Žrs;I is sgaldb uncaAte teFl fEiXrC n .
and aniong the iirst activitie_- thait took place wn!s tie emrcrg~ence of
the INational PDefense ryr:c_.,-whJ co-.i:tio (NDWh) orgaiiized "s pairt
of theý Off4 ½e of Scientific'P~uc and 1,o.'lorment (OSRTD) unider

Vnývnr Dush to rwobi1 .i".o tlji, scientilliu ta lent of the- illlite_ 2.'
for vrk on projecxZ:; rolnt-ci to c ooe.Pycholorg:' was late, 7-f
being re,1'escntced. In l;;.the Coml.iittcný on Ue:rvi cn Pe-r'onnel0-

pSe I oc ,i on Pr! n TrjAnfiig was fmoie.ýd eaoccir the i'&ychiolo.. 1,_c t ion of
the. Natiý-nal [Res-toro Council, of which Lnonarc' C:LImi chaed was ti~en
chairman. John Sis.lnmaker became the Committee chairman, ,ind po

jectAs we-re, 6:ve lopedi in branchcs of the armc-d servirces. The

Covi~ixttee Foon gaivi wavy to the iippli(ed Psy-holog-Y Po'nel ('f ND'.!W
The orranization and wvork of the early Comnraittee has been !:unmmar:>,ýs
by tLray (11),H', in his, accournt of the work of the Applied Psycholo-,
Panel as the lai Lter "ioveioned with enlarqodc meirbership under ate
Ilunter asý Chieft. 'fh members of the Pan2 g. served as s~vsr.
,dmfi n is tL',ator~s, rond rcsea_ýýrch porsorine I. ?yrole on thor P'nvýýl v:;1s

inan jly in progr,,ips r-c !ting to th,ý control of gunfire , in whlich 1
Was ahb l (" w several oth:e.r pFSycholoi-ists, in p~irt i.,ular
KapntiwI W.. G, frrog-lýn, Vi1Jirpm T751e1 t, "r J~ign T>Is Ta
aýdd it ion to the wvorkI or grunfire ý-rntrol , 1 su p-2vvpoisd 1hr Oc dvelop-
me,-nt of a Pler~sonal Inxiontory, set up with '17-Iter Sh ipley , ns'a dI(-
vice for se r~c-_:if' eiaotitnaally uw~~ta 1)10 per,;oinnel ini variobus tvn'127
of rij-itry activitliesz. ThŽ; inventory ivas u so(1 to expedite Vic
v-orl: ,,r p~sycauiatris'Ls in felec,(tJ'iin rccruit-; .- t NO-vport 14. ývaj Trai-ir--
inig Statio ~Oiand elsewhere as. %*e 11 as uic :a t I'ew otdon.

?Ile wvork on the Pc21rsoa I I lr-;'r~itorý, n-,iy oeiretuIrjto :ty
expei oce n eychoiina Iysis- ior a number of yas111v~I e

.1 shall not attemn~t to Ieva 1u,11t ill detail the Offct of psýyeno-

.... ..



analysis- on me. I £lFlnozseC tat a major eff'ect was that 1 becair-.-
less ob,-esý-edl w'ith it as I 1-o"s ill t0he vvofram. In any case,
it iS; of iu1etthat 1, a fl5si c'ophysiologist, should fool that
the nr'nblitii oU --moticjn;z! stability shbould b2ý at least miniimally

examnec!at a tii,,e v,"hen psychologists- in thn area o)f slcina
)Fsyuhnimeti-ics L> it tiLL 1: thf s ap~iorach ortomis!ei 1 itt to. In f~ac t, J

tt 1Ii (A h'-t t'r in- tW,,- mi-'litary si tuationi th1an had l'ncrcv
2k>). .')1'I>Žaii.-ýo rien couldl express their affects, more freely thanI
"i 11wa 1, [, ~< ain :-oýondu:ry benefits by so doing.

f/ ivý t c-xnei iocn.2 wi th work under NDR~C sponcsorship ha.1 be,:i':'

(carlior in th(- sp-'inq of 1941 when I boegan resoarch unde- Divis'onI
~,thO. Cire- c-nvt'I-ol eivision, on probimes of ciht finder and b>--
ioua'P17,10f- Xlc>)0( opera-tions. I coIntiflte6, v~r! on problemsý of

t1he1 hi. 1o cu t atr r,, ng,,: i i i L:,-r uit ilt 19 15 -, I It hou r 1 a ftLer 19,Y2 this Li*-1

strumt-r-t ass'.,;'cd a " large'ly standby role for radar. 'Neverthe 1055,j
Div isio.o 7 fult thalt work rn it should continue.

U xnrione vii -iwr researcii acciuai~nted me with several nc->'

arelas OZ Rctiv!.ty. ail,1 learred about a larger Lhian usua)lI
rosearch LMIr~ztio n ti~ oproblre:1is arising therein. ror a per ir,
at Blrow~n 1 dnnw'j.Oa~ ~a that had, about 150 pfsycholo!,is :5

Srd t-'ehniciz-i; int projcer½, att about trl w~dely Separated estab-.
lishr~encs.

A ri-. , ber of g--ra uateo studenlt5 at B~rown participated in NJY-LC y:
Aviun! ti)C,-m weroý Ri-hclarO 2P-rry , P lch.i rf Plackwcoll , Cor-rad ?;,1uol ir,
-Ri cliard Solomon, 111iot Slar '.so. of t*,oer>i7ioe earliLcr

%"o had by teit3 ttm2ý received tlivir cle,:rees,: l3artlott, 71iote, and
V-' Iplanek. toue these, Parti ci patto ,Li-oe, two, or throc. '-:ca1 r
at- V'-~'Iy %"arc' 2ventually t:al-en t.nto thým Armed Vorces or rr.ov ' I,to nrf l-' -rctI-

F in'.1 ini ;4 Pi imds for caoopriniu-ntal nsn J.develoned.
Fo~inily in l';45' Vxi) ' d (ay arrivedl and the(-n in August caine - ChLA

fo~ovrgt~.- -- )1)-ion of the atomic bomb.

TIn LflhI;1'v of 1 9-17 1 had been anproachcd by jioniy Ga rrett of
-1ho F"ouindeO m.e out on the possibilitv of my going to Nc';.'

Yo-r! in Tp~i- discusseod the prosrccl with Wal ter'litrai
hc aid iiV' 1 a'>iedt1-111 I Should nrobably move. Ivr af

2 c. rc tt-'I' v(! frw, but it seeomed that at move would be for ne,
as, for r.a;ny o-.h''ýr psvchol otists , an inoVltahl-,0 conisequlence Ol: th',

(lmnlior nz',W* snni afteýr the wa r . flunte-r Lsnev; what was,: goin':
to hanoeýn.,7 "4rIe a yoa',7 foP Yoving th, on(' of host;-i]ities ;, [to saw
the o~ 'h~l h ich lvŽ h.)( b1)Lifi t a fter d5 dis pe rsedC,. Do nald (

I..nd; lJ. Mr Pn, nd I m-oved to other p~osts , asE dil 'Stalnlcey
VW;Ii. 11 tt vhoha hný-Žri ;. t 13,-o'.n for ia sh-ort t i-ae early inl the1 Warf

I..t hwIy toke ht or~ js wonl:, continue -At Brovwn aft'
Ili._; ;7',ýC nlyho r, ;a ias front the f-roup th Lt WaLs at

Drovn in hýý 'O'!ýiinI 1jfltcr I'Llutte to sav that h1e nover re--
PC ut ýYd se'iga gaim -n laehim to t.ake on it job with r~rrateo.

.11-, hado t klho.' aoth t~yhato and~ tore reanitoul
b(,n-1'i irmth. c1> Yeg- ý'ic Tat; 'oth nsyelio logy andgb theavneo

the 9)3Lg'~ 2 l~ a 10' h r~te .2 whie he mcight have
ciserI l v''si~a 0 v co-mer that t;hei ve ifre rofui, tc!ence

( i (--:I rit ion of, t h, i t S, Punt-r La be-ra tory of Psyrchol efgy J;e 1 Q
vhi,,i 1honorary re i' os wvere ore to hunt, Li-n0d2 cy , and tn1 01,71,l

LI



When I a rrived. at Cnl u,:t; Vah hd *Just- ret ircC, alnd
began teaching- til- 0dc q . .. -ii'tal coliVso, tha-t J_2: bad bccfl
associated with for m~an *:ý cv ,.)rascs wore 1cg1'on tlie
tonics of sensati-oi LnoJ percept ;oa to,ý_;v~r vitlh i;C15i~ nto
such systematic, titvcal ; &e t Cl twos crfl ;13 Cun I
around the,,I ~r ~* O.St'tinC'5 C!:l 'L.; p~1 1.

student still intcrest,'J mp. 1 also dealt for a r~horlt Itme wic Whi~
somte asncctR of lcarnlný-, ).It b-WCallse this, tonic v.52f7 (-V!1'd

tensivelY; Ly 12Yed Ž iuancý 11at Scnocnfold , -. £2 it tbeh',, wASiIC
tioc(? for it -44- jc.y cours.-a

T. ~lO<, 1947;5 Lhe members of thim btafi COl5sis ~ed of Gavrrtt
-is chi2.nPoJfEcnhe.rger , Landis, Wavdeýn, ~l1v ~icbi \h(
was on leavel of absence in Brazil) , and _`rhoorih 0tK5 1_2 J

appoint~noiit in (era udsitncluciuigV.pW~'i \d-io rontinuCo.

to lee. ture t ) lalrge classes- ill his two famlu; CouI'sos,C)tcpr"
KC~hools of nsychiology and Dynamic Psychology.

There wure. very few. graduate studonts at Columbia pi T1 j1'

th2 pos;t-ca:r influx started with a veilgennceý in 14. 11072.ter,
for about five yea!.rs I hiad what I thou,,ht Ivasan rge nunih,er w!'

stdnsa ay Las eiVght or- ter ohi~ on doctoe:'a I tI s 15 ka: a l-c
cgiven -time. Othecr movfbe:'s ojr tll- sta U a1E;so hal mnr-2 thaln tlhe
usual. nunbar. 'iie nurmber of sttude-nts pCI' stafLf nrliber h-is docc
SinCe thos,ýe days llq:czolse. of fewver enterinlg students and also laur .,r
staffs.

.. y oivn and m1~y stli(1eflti l rr-s-orch was iv,1 1 fSlippo_)'tec- A t ':h -
tineýC of Co' ~ch sdath in 10117 (ten-! of the ycar ill whichl'.1
and I enjc,,cd giv.0iif a . wirtorc't]l;' r ~ ,hc Un i vce.Pitv' 211 ov(ed y~e
to transfer tho C-lU 'Tht01 ehts 7fAoyf. pich olohV';
so Wo C OrvS into r(sr c o jfm jsoiCI&' imr~portant. as, we] 11

as use fill eon ui pwrn 1 (tleceh ? e -ýrrn !flonoiz-(W 1-c:.;tor used(!-:
tha resoa rcal 0.1 cuan ltlu- 'At.~1~.~t thi resilo] ci, til(' Slllier ac
al,;-viratls , theQ hjct()fer.c~)ctcr, and~ oth'-r vali!able. (couip-~

ment) Iho of[4 *ce! cf ,qav.-.1. 1,1,k: rc h l~ipportfd m' act11 it ic !_
from lq'i7 to tlv pcen I shall not say L"hat our fin,,ds Wivee eve 1

10,179. 7'Or cxiilUnt~l '1(3F' CcRt fiunos never exc'e-c'ed n:'3on) :i
yeatr, andu thiis fi '-C nuein.~c art of Yun 71s ia s sr',anal)f
th-it was s~pevne~by a l-ecture2ship in General 1 Aucl 1, A,* 1'sI

1-o"odwoth Jhill.wh had doneý postdoctoral work with Uceb At , vasC nyi
for'11veasfrom 194?7 until his drath in 1.1-:1

Carlo to color Vi>; 100n, hii:- contribution to stude0onts and rol 1abovatctr.r-
was grea F He hns Leoo grea C~ rsCd at Columbi

Starting about 1r,'i Hsli, and I nerformned a numlinr of ret'

on flo-'cqa and coloi' h'-iCnc iv idua is. Tlh(E;e StUdi~lr W-1 be] jOVeld

C~n%. stbise sm lx' act-ý , prti-cularly as, 1ela ted to lir.J.1-0'4

(i.e., spectral bvrlg1htnea,-s) funictiors. 'rho fir!st of the ors i

voliv ng Ce t1erminati. far- of qi'an tal cne-ri-1cq:c porlorflie on !zrv-,-J
nj),ioa 1 sub.je(ct!s (1!s a & rahaim, 1 95,. h eu1t sho~wed tha t
)UM nm'osit-v-is tt aI maýxlimum ne-ar w))niwtth Ui,) 0atai showinr e 2

4n,7 valueFs in toý t,'., extrom21( of th'Ll c ri:;c 1(jiun curves, tl cit
~ o•dvar is 1ion~s in !;tructure . In p i't . iculcc', th Vi- -- ioWe aj vw' I

niiA2r76(1 do p:*r; 55?. 11( ncar .15t1 nn and a -rnmille r 000, :W 0 urn .

ce~ a s os w socc.ho to repref'r'nt prc'Lsa riht it ')



f unclalen'ta I-,.

AatzrSýries o~ .2-w u (Tj -'a e" G''.aIlamp V9h wa s pe r-
folr'C"' Onl co)lo-r blind L U. rI~ 1 cdi ions _ de nfttT a"' w ith th ncF7
1_s1ed on tim, normal ýýu •0 L-c* Cjcrf1"J' biinmd -roup consisted of tw'-

Cli~cs;or -sr-~i~ ; to iý r if. '',-titenopes, itrdivplluals, W,'oO
can inai t c aisv av a'~.o . Tnlre Of two p)1' invries.45

cmard Wit ~, n(.rrna I, !Lljcc , th~l 13'Cot oopes io'vda loss of
fLV tie I'c I c (, 1 'L ~-At it sorfc ,--cvicpus intcryriQ-

t1 ti1orlSi)( 0I L ill COAi : t ithl nale ý 1 s t Xrates hy Heccht and, 115- ifl
Vt 0u of du!1.*1tO x' showcdi a loss of I i-itnesity in 1.he fgvecn.
T~ioi-;lic-.-i,'5 s of' thiFs f inding are. importanit naod will bc dý"'-

a c ri-ot Uflw.'h our work on a unilateral iChlc "uiat.

YOWtIf ':enaa tLhr'aard) C01 loge (Graham, "per'ting, 1Usia, &Icoul o~il, 105 %I-n v'ao uain to hatve trichroymatic, probab'y flor'mil
Vic-Owi in oir. eV( , in~(l ci chrom tiC, v ision 4.n the other uc.
s;Ubi.-!-t , refeýr-od to zis ur~ilaterally Oichrcn'atic, is- very rarre.

1 *1 aOW" b OOA bot tli liuv'e b<'ijn s-tvwi.je %vi th -n,oiw pro £ it inl the it
thle tccria1.rothods and c~quipri ent used, have. no";~ 13 c.. 'IILli(*cLissi V I aticn.1s in mastCasf

thic- I act c:-cou' ub rt 0./(1 riot *'N' ob5r--rvc'6 over sufficiecnt
pci'o~sof' tirpc. rnrocl utind extensivo analyescF . Ani lysqi-s o4' nia.;i

Ct•5(If. CAO r)) Ji .~fC~ S I r' ijta'nt-to (S. .V io~rv, heauso-'
Is onily ill ther ally: o th'.. unilalt~'ral coino. blinO per1sonl tha~t oIV'
(520 in Cor U.hi COJA url:Q hv i md person may see in te-rrs oi'

C idI(i~hjT a ox~air jnecd a hsolutn lurl.nor it"r
for 'L~iu -, ubj'-wt "hoIf ; * ) it '- vJ!,~,- ill her rij'Ijt eyeý 'and

ci Ihr )ýlt , C V. J, aoI il Ii1l fou nd Via t hoer r.11!iit eyeoa
'- "i hl' ~*:' ,*r.;ft~f '~ I * ' lti-s &iid Vcci thltal thl- c'olor

1)1~~~~~~ I~ t ) t '7 s~Ž; o I)( '':iIL . y :u is i tvc' to thl, redi.

l. 4f''Itt t(' O1. .Lvr',CI t)t41' (oc~crirnc'-1 the color;
U;ts ! II (J Ir.:iji cortrrtstcdI1 withhr

i " i' i ad thtse -i !;u1 i tAod I T i-at Thel Subij (55 ctOf (jlv ' W
hi,' h-r''di'~iwr.r' '-it maui'cloo aill %vali,'1cniths; v-'"atc-r

tb~ h'r o't p 'c z~ (o~ avŽlplrthscen as: Whitre 4.1 ittOlt 'ýO
ill-, bJy y'] Io. o F :iii t 'CU .:0( iri !.sn ill the tri'ciirontiatic cc

Ivat' ,vl %,;' 
1V i 4' 5- t oi, t .i n the neu tlra point b)y it b,1.t11 of

a I() L. -*d' i -i th tviCrl~fir ;iati- j'''.

V!h L';i 1. . ' i' crit'ecI raisre an i:npcorI-at-t thecorctir-:t a (i:
lASS c) c, it'i n~ t' I i. it c.Y. s o0y 0ll1ow if 0ol5;

tVi 2' ' e'~, itll(T tfO.ALllv or to a major cxtcnty T
L lit ~t' I 'h :1,!'.a~ou th' icIcl,_niscm bv whlcL~ a sinlfli !vr-

-~ fl '.' 1v 0121cflcthE; silorttc.r vi-hin tho nfl.uti.il 1 i-)clLB4¶ b -') iS- i Inf) ('C Il L tt(' nY _;j'~l but) V)4 ,r o."1 fO XL)f e i uI

t I ' t ~ t:1, ýI:- iig OcuY t-is-;that ci, f.hcr exre--i , or r r rr -ii

1 'i II ' . b~r'tis~i :-:'cLrael -ci ecptors tSlittl ai' fI.j'r ,
1 u 1 1 )'4' ''.'.'d.is thWO * 'i'tiier w'ý ork d

ofFc, t r h ta e r-ji cr
I211-h r W )k o



7.2

specitral brightness ,i~atching and. flicker was performecd by ~a~
in collaboration withi Hsia and mc o r~i Graham, &! Ilsi;i,

About ton year!s after thc work on dlicliroriats ;in(! the dA c>

* all111 dichromatic subjucet, Ifs;ia ,Ai(4 ' rarticipatý?cl in in e e
*with H~ari's lipi3o anid Irwin Si,-!,ci (Siace 1, Gi-tham~, R~ipplz irza,

1,'56) , two. iolimrer ColumbIlAFtii .~ whO 'Ire O.' ';Ž 'Ii-CIO

inl tihe lortr of Opht!.alino)-ogy at N\ow Ynrkc Univors"I' - CiC.
Ce:1tr. The yo-ung, ivo'nan o.i wihom weý macde dcctrl'r'io tierly 1l i)O'ýfl

priev :iou:31y scl doy i.'ýIiujm Ku-'11toii C)" Curnib td!'cu '~i .

lie Wa's iii the Unite-d Statc!ý; at 1,1111, flusIltrn decpilst'a toc, tflu. L]?(
subject wastota. ±].y colcr bh-'1nC at' low ;,Iiot,-rjic l.1I,-inaflcr-s thufl2 i
was n, asumod that Lshc exhilbite'1 exclu'Avciy vrod-type vis5)Oii In

fact,~ -tsho (Jý,'ntac , ingrle type of Carl-. ad;tpLatH I~ CuL

rep)rcese~ntJinf rod iun,ýti.on. Oiiv cxamjaa.ticin of tilo 7,liIj(ect cI o-,,.

that althoughi her, viý.iun ý ot 71y color b1 jni at l ow flhotc(pic

luini tiatn.,ee, h,.,r res!ults on the Fa rn:vmŽ'lth tost Showved that sh. ad
a ~ 21drofct C ' hiu_. bU r a~.1 )w Ich was supol.imposedi oil a
[Tonei alizod roductiujn o," cone sensAtJ vit, , Thi, iu'c2-4tigatlA~fl Nv. S

irrnorz-Ont in showi-n(,, how ;tu almnost totally color hI in(' sýuh~jcct may
shovi sor,'Žv decrrco of dic>l-en~-ttic ofi-c1 . (in this, ;as, Ivixtaf
O cfcrt) ag~ainst a bacl.g'rounad 'of reduced cone ser,.ýitlvitv.

Thec Iasit s;tudy on vwhich u1sia and I (ollabo'a Led ((Grz~hami&i~~
193ýJD) (,no enen the frovfeal a~chromatic intei-val, the d2.i'fevllrUo
betvwven the l:rtmsof the foveal chromratic -anri cron;i
threshoicMs. 1bc, foundI that the cu1rve ýor th'l chro_,7:it4c thr.e~hol1c:
I as theo fourni of a curvo of co Iorilynetr'ic Purity~ ar; a fu n ct I c): 4) ,

v;ave.!.*_njth; thitt is, it is- thie reciprocal o2 u sauM io u y'v 4.
d' not havri ',he ilirin of a lupinci nosity £iiinct-.1on. The? Curve for' .11!

ac1.om~itictirc-siolo Cis bel.ow a.nl -ha"Oed di f feUnt Iy ti' l.i t c-;. V
for ccc' :L thrcesýholcl.

It is poilnt'.'d olit th-.t col o'irnetrlc-purlit, 1V !reFAhold2. ;,J10
. V'tI truslirI ds Souin boAl to ILo r'ec1riprocal. of'; uuese f

ra tiJon. Ciio-oi% t~ e thrQe colO 'j may 'itvD an z Cvantwcg in 5t3a:i

sa tirat i.n L': POti.:v O (o not invoIv .1 o h;:" ira? of mXX'11'O

with v/livý 1toici is3 n~Pot to r;5v that an acivo'ma Lic corjponent*ý (V.] i

(ca 1>,s (1rna Graham sq .vlo :1; a,;, prob. ) onot suvp'2'risif l~that :rid \.etc

ai~'ro .ca 1 8 (:olt w. ~ 1 o , .l() , with Ri(¶ ,Alea 11110 )e ( 3.

a r-ja(>Lioli-tirr('2 ' i-v tI'.. was' C0-5;no'i':or'd by I%"1.h'{il

Ge rai loi hoe t a ad (.',,),y Y: Icrouv;L Lave '.c onti-n. ied thoi )' Iiu if). tin

V FI ior) 1)'' v~rk - 1.1;f £ u ý ýl,ly OU I rS i T CCo1 1 3. r a6 th 1,,) 'L1. lA f1 uA'ea

',les (XJ'Ž1'*1r:~~~.(11 n 0 c o i'l by stl)(hPflts ml'!1 ])2 IlL kf'v to 41 11

a n' ic iplctha~tT 1YV'! adL01ei'd I') if.11( IJ.s ~h1
III:~' , ,k initial ol, a dloctoral 7'I'Uj-('Z ;' , () , ::, I

OLi''' -;)I! c2hoice of, the slý- rsuhb.oct , I triedl V.) co'.) - 1 :,0)ýTj

1K
1
) ~ ~ ~ ~~o L li h St

1
.i ti toptc' thatl rn !.'h1. hký hi fact sir1 2?.



duction to a nrogram o i l:irý,i in wh ich one sefamcnt rou-10 leac to
a.nothor. I have fouaC in(, mot stv~cn.~tS7 s-oon get intevested in
thý-Žir topic -in(! v'ry la,.% o1in it linteoa:ively width usefiul1
~o, 71rmotimes~ tn t!, {i;

I have s3ifletllnle5:; ti.:ht thai:. 1 havo not followo(I rl,7 precept- In

my u':f rse irch. i s truL! th:,- T himv, concur.0 f med n-; if WItL
vis~ien .lid visulal porc t Ion, but it is clear that wit!' in my c>OS)Eili

f i'a..' t! T 1)l prt in a cor!_sidz?,able variety of czpomi!Onts
froo n.lcr a recording to work( on nevieption. of theo Ames:

v rG. Ie e:v't ou H ia o¶ coin-, '1:5101 took place at

Colum!r)hx ~iror l-C'W to 19352, and! a dlifforent set of' Ftiudls Lo~k

~l.cj oiov~~stheý naths laid dovn in my work w-,ith Granit. and in

* thý by my'-cl and. studo-nts at Clark ard Browvn. Thne latteor
C~n'.IX~fl5 nvolveci primarill suchi topics asi1rcto1n

vr,ua r),~~pVi~ 1 parametors Of viSdial dliscriminati on. Ihv
in ri m d sýt:cai oxoci'imonts as the one at Clark with Carolyn Cook

(Graam Coe, l.:)on irntens ity-time pararleters of acuity ,)n

thle st'.vly litcump at Fwown on inlcnsi ty-tirie relýations i-t- bly .. rlt-

floss di!;cr'imlntiaion (Crxalaam & Eei.-p, 11O3,'I) An ex:perimcent of the
sailtiC So'il: i!s 1,h- onr, hy Grha, row,,n and uNto (193c,) on tlh. ni-ca-

inte-r-ity rolatia;)o, ~2oCbnc ait i3eown. Such experiments aroI U-

rno-tant bocamtýs t~hey Ccal ~.--th essential variables that thf.oo!!
shou'tr: account for. At Ci'.ctI parýýlcipat( d in tw-,o :prn2L'

that ha oeo'tecaut~s sof til s-udIies at clark ann

Brown, the first a i stuOdy n: Oart: adaptation wvith John L. B~rown,

BnNwa rd Ra nkxn , an, H~'Ie 2-schU J. & rt boj tz rw r m Lo il~owi tz

Li~,1fl~nec t~ie ~ 'oir the viriiai rucolut ion of var.:.ous N-lidthsc
o ~ a~rn~t in 1 1'~ L &rt: 1ir,-2s v;~e(iotvo ir nod v arious

01. Vý_5UiLt IaCU~ity,.. (''.' a ~3 )2Ccurve 'rtha rpe
ouicl~'fro a tc ~i' r o th-siolddurtw the fl rsý momnents

o': (!ak dap'ta L U''L *r) it 2 ;vc _ riy '1 i'Wc1 Ce-arse rratinfgs pro-

dcda C''ipl!x x`a .11, an ,- Intial, cone portion and a
&l avod rod, 1110 A h 1I iIýe r the critericn for deg-ree of

6- ~ rc''ýo1ut ion, th'2ý 1. t-h r thr! d i-k adapt:: tion threshold.

k _n Atrt .. iilfton pax'aretet's; oE brightnoss icii

ij~tnI tl- _L~ --Ž'ercne to interaction ý,vAs poiforMN' I)-
m"hlho Ra~tfo' ,;1\ a),(' meý (T:itiosh & Graham, 19 f1)'I. The ;2ýperimimt

in ' te ~td~.8 ol te CC itatory and `{nhibitýory iner!tionnS of'

*i.'I't..41ion !st imliJI, a ooici that has rce ived colnsiderable1
'Jnf i''eil0 c2tri. Lal 1,(reorditrg work onl lower an rit 1,;

I :t' 411 rec:ont JJC~i)7Im : Ial c riinlit--

J~l~ I'' fC(,t 011 fov'ea 1 brlitwl'2s5 discrini naior oýf
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V ir) ~~'"bc 2! jn'1,_.'_-ý 1 i~,xv jni nat ion iniprovrc s as the s rc of' h
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stnl) d' !'1~- it ar :c, 1)r iures 0 di sc r .Irn na t ion improvos-~a
f . ...nIth, 'L: t-t le' c ' mt-e iit~i m.'c opt lmaii stize of a-

li 1d e t~c Lc011' td~- ~;'~ :il inc~,,r~c-s in the siz-.z I-!c*
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nifl - t c'Vt t i i hirpo.' -; j_. -:-(.V fle thalt !,e0ncd( I') accouin i jO'

thýý-if-ti i".", 1 ditn ':vrclaflc-~~ j h11 (cnq)rirnent .



MY graduateý students perfora.eoi a con--- ideLrahie number of eo eit-
ments on psychophysic.al. naramciwtei's.. An-Longt the gro-up we.,re Leonzird
Diamond (1953) w-o wokdon co~ntraszt, Celste Uc'-ol loch(1 )
on Mach bands , floward Raker ( .4)on 1 Ight adaptat ion , aet
leri-iic (-1053) on intensity discriminiat ion, Joh~n Coulson on
Feehuer's Paradox (unpublished), Joel Poko,.rny (19338) onl acuity,
i uneiiira Akita (l%) wth H1sla and me on color contlrast, Gcaorge

heronei- 'auty and serveral others. Conra-d 'Muleller (Pl nocr
* der'tly exmndsome implicatioas of Pois:son d istr ibut ions nt in-

cremcents in lumninanees for brightness discrimination.

*Other e:.neri:Yents by students produceod useful datat onpac and
mevcl,ýcnt. I nave in mind, for exaviple, an experimentL by Florenice
Veniar (1943) on the just diseriminable distortion of rectangTular1
figures, ;h.'ich gave the unusual result that, for this sort of
shape discrimi'nation, W~ebor' s law hiolds over the_. total1 large rangec
of prevailing PsCIUimuUS di-.mcnsions investigate:d.

Another area of in~terest was investigated by El',aivce Hammer (IN")
to w,.homi I have bee-n happily marrie~d sD'.ie 1949. lHor tthesisý oni
temporal influience-s or, firvuri,,y after-e~i.fncts studied their dleveler-
Liont as a function of dxaue(uration oZ )n inspeoction1 £tgurc a1t.
their decay as at function of the ti~me, tntvrval between the presen-
tation of inspection -and tesýft figures.

I first became in!,erested in il(JVefl-nft disc-rimination after Wor07)d
War ~il, wvhen T fel -t that c'1a a ojn thircŽ:sields f'or mionocular movement

*parallax were badly needc-d. LloimoCu 1:,r nu1-voment parallax is;
strr~ngý and baste cue fo-r (oýIe.1 ¾ * Whn a hulmian bctng- 'ý.'In is mnovingf
through space fi;Putote ani obetthat not niov tng , a cha nfinjr

* ~differenco anl xssbe tweon the ofrcn0 5tn to the Aixctc-1
object and anotheýr oi~c.If objects in thc en'-ironmen, mtovwil
theý observer's evei reminirs motio-,nle ss, at comparaible ecn:]itjion of
ChmI Y 2 -A (if Ere__e ancrleoexists to tie principal li-ne of sight.

Weo de'termined the threshold) monocular movement parallax (5 e
differential ang,,ular vel~ocity) as a function of the prev:1ilina ra
of s :tihut tus rroc,~tit, -L'e -m i)jeet s f rontal r "ance ('<a'' em, a:"

P.och,& Lloyd, 19 IP) . Tho subject was instructed, eýxcept un~der
certain condit._ions, to follow with one eye the nuovemenis of stim'.uli,
e.g., two vertical needles, and to fixate the small region of
separation between themn. W,'ith his, eye_- following the movemejnt of theý
needles, tho adjuste:d bhe lowe.r ucodle unitil tl'c* two nee!dles
appea,.red to be in the s~ame frontal plane.

The thresholdl differe.ntiztl antgular we lee it'y v;xio'd wxith back-
ground 1 uninance , with the rate 'of the pl'ŽV2 il-in~ s.tan(1.trd needleý
mo~v~reu~t , an(, with theý visua, axis of nioi'erunt. It J4 - sýurely Irel'
that srna 11 di fferoeucs in angt 'Jýar velocity may he! (I tsc rimin- ted;
thresholdsJF- are of the order of: 310 toI 70) se-c o f atrc ,-, sc . I so
g4reat interes-t that diseruiwiittion of snice2 by monocol~ar Movement
yjara1*J ax can be m-.ade in any:ax1 of v i', inn, wvhorea: ';ter'eosco7)ic
v'i~sion occurs only for cendi lions7 of disp)arity in theý horizontalaxis. S;ir-i iar results, w'uer o-')t.i end b0Y aý method0 dA'mC ted 'oW. i'd

ano ther obetiv by Aub~ert (18)and by1 my i'oriiio,'. tAudent
Father Richard Zegers (±948.



c t'utin~a fc' iflaf.turo0 to which d I. erot~iitl ''iiat(i
cr 'hu 11nt] o1w a 'p y 1 Iv' , ofCo' r, ~'cb , mraII l'o IJ. A dltffe!rontial ifli''ilai'

IAe: ty vox ~tý , For o;iooi I wvii any pairi of aribitv~ar ily -
0(At[j 10j tie ii QQ 'I PIOY i fl 01),j'c t oVuly time that ob)jecot hI'(2j>

01' if.21ltit 1. ilo ill . it A tl~iki[ 1ii.3II 'ta toin of theo cff~oý- iL;
vxotipl i Clod ill Avv.'.'. v lo in,( tr~In -z~oicl %v-ndo . 'hI'( tra),evoid V'1ni
00W CI I312' , I.! Of % V I it t 1,I*l.Ic'(1C cut OUt Of' WO`d 01r mot a 1 , PI)i in brt] to

r',flI) IV at 1% 1 ntirwx %i tit i t!; P.1nr,4 o)f 11 1 ;1H.1 It nII o,_110'r CIlu rXtt'I'iS~t j('
("(.L';iof ti( tnl)o I.;. larl'or il Vo v ri't h (01tflFl-

r-, i li if. 1 1,11'. (M r~.h' 'Ihoc wi 1114v,' i'otaitoq at a ('on~tatit r2Itv ,11)011L a
nocint tkit Iit flm:z'4,r ftlip slw)'t enfd tLlia tho long od. Ar-, tho still
jo('t 1 (il')1 ill: tit(, witdo, t lc i o ( 2 Vi t ia t I nstoadc of sVcirai nf to
r'ot.tt.! rIn d c: Jrc' ' ahoctiL .0 4-rn a,Žteir or 1vol al.Ion, the witiirwflo p'v;
T') Itel l 1 o ck andr fv,'thI, colitot :,Ip, :1gaIoil t till- poep('ld( .c'i i, a i to

'i'' t Urnilur:( coI01.111ir'4 3)Vdlr tilit. typeOC o'tappjr'e1It movVe-
mrr'nt h'ttt. Iw,,,n I ''in.' b; 'ij-1 ('"I 1)IIii tvv#,r,4 of an itnalyiiiP4
on t"() typv.'- ol' ''r 1 tII ' i ii(n~l igua'Vp'lrccltj(!o'; itniridilr at tloi a 'yuy oI tli' c iubj oct by riw a Cto(I potints~ on t it. Filr i.ic~o
of, tit(, . .1110u~ * aci ') 1 ii:j I v lilmc~ti~vo priwiv .o by tlinlo Iontr. and
i6.c1wt v'.rtiv' I0 1"I w'It hPia.,~ b( ('11 F4IoI~ (thirta ) that. tito anf', lay
di.'ort,!1cttj:, V, v' j.J'ty (I ",ol ;Itt .h yo i:ý, fol' countr~tclociw1.r,

ro~Ii.j~f , 1'1a1 I~'t',~2vt;1Inpoall tivwo (if tho pcointu birlLir.0 tho'
t'pi a1 i:firi andIc' YwIt ivu, For a pprovr 1:t toly d00j 7oFNrd p oi n it4 in

fl'otlt (f'1 tIcli-,follitia plaine Ill conmrlucil;irc, of thic'Li condittoi.w:, th'i
'-c t c:Ill 1101 I ij J I- %'I p W t l'ti I- t.i.i) p 1iii Iti; ()It I IIe w i dOW a1 M, ;I r0jIro; -It t,
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Visual movement !s a discriaination which, if one is to judge

bý the results of elecLrical recording studies, exhibits elaborate
and complex types of neur'al interaction phenomena, especially of an
inhibitory nature. This type of mechanism seems to provide the
basis for the directional sensitivity shown by certain cells of the
retina (Barlow & Hill, 1963).

Barbara fTates, a former studnet, and I have reported (hates 8,&
Grahaw, 1970) new data on the velocity threshold for real movement.
As the length of a narrow stimulus object increased, width remaininV
constant, we found that the velocity threshold also increased. Ilhese
findin.,s were discussed in relation to some psychophysical experi-
ments by Diamond on brightness contrast, where it was shown that
the dinmmin. by contrast (with an inducing field of higher luminance)
(,L a test fiuld was a function of length of an inducing field of
constant width.

The effect of stimulus length on threshold is analogous to the
findinp,,s oC Barlow and Lovick (1965) on the effect of s-ze on
motion. They say, "If the image of a moving object spr-eads out-
side the receptive field onto its surround there are fewer impulses
than when it is confired to the receptive field alone. This must
be the inhibitory mechanism that elevates the threshold for larfe
compared with small spots and it is presumably different from the
inhibition responsible for sequence discrimination." From this
point of view, then, the lor"'-rr stimulus line should provide a
higher threshold thrn doe.s th,, short .4stimulus line. One possibility
concerninjg this relationshi.p was suggested in my Tillyer Medal
address at the Optical Society in 1%3: "Increasing tl'e size of a
bright object on a darker baclzgrot:nd vt prevailing low rates in-
creases.. .the rate thresho d. 'liis may mean that an increase in
length of the movt..- :t-;A ujus irov-ides, oval" its length and in -id-

Jacent unstimulated areas (particularly at the leading; and trailing
edges), a change (in interaction effects). The effect a given
(contour) point is, presumably, increased (or decreased, denendling
on contrast relatimns) by virtue of thc greater number of convert'-
ing units that exist with longer lengths of stimuli than with
shorter."

TIIEORETICAL FORMULMTIONS

From my days as a graduate student, theoretical and systematic

problems have playoed an important role in my thoughts about
psychology. The article, "Psychophysics and behavior," (13'!) pub-
lishod while I was at Clark, (but first formulated in 1032 v,'hile 1
wa:, at the John.:on Coundation) served as the introduction to a
number of ar'ticlUS concerning the field of perception and its
Fr,pecification as an area of objective psychology. At Columbia I
published the second article of this sort, entitled, "Behavior,
percIption, and the psychophysic:il methods" (1950). ifteor the
latter came out, I gave an invited paper at an APA symnpo•;ium in
which I attempted to interpret the systematic status of some recent
experimont in terms of for-tilatio-os givern ini the two papers (1,52).
I chose to discuss Kohler's experiments on figural after-effects,
Bruner's experimnts on estnmates of ttie valuc of coins, and
Luueberf.'s theory of non-Euc i(loan space. In my treatment I re-
visjed some terms that often implied anhenomenological context and
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attempted to recast them in an objective formulation. It became
clear to me after reviewing the papers mntioned that a more
elaborate account of thQ:. (and the systomatic discussion that
appeared in short form in uy chapter in Stevens' Handbook, 1951)
would be required to do even apuro "mate justice to a formulation of
Perception in an objective - cho|,' o-y. I took advantage of my presi-
dential addro'ss at the E~stu'n Psychological Association meeting In
1953 to discuss the tonic, "Sensation and perception in an ob-
jective psychology" (1953). In this paper I tried to give a
broadened account of the psychnnhysical experiment, discussing it in
wider terms than the usual methods of constant stimuli, limits, and
adjustment. I considered, for example, an experiment on color
n1Amin cla-sifiable as a osychophysical investigation. I also tried
to give a treatment of introspection as it contrasts with the usual
nsychophysical experiment, Other aspects of the discussion con-
corned spne;iAfable diffcr!'nces that underlie sensation as contrast-
cd with perception. Surely, I decided, no operational difference
exists between the natures of the two. As for differences which
concern matters of definition and specification, that may be another
story, it would seem that elements may be included in either clarks
on the basis of whatever criteria are justifiable; however, some
empirical basis must underlie the catý_loging.

It is probable that little more need now be said concerning my
thoughts about nercentien in an objective psychology. A number of
additional treatments have been offered on other aspects of this
tonic, but they will not be sunmmartzed here. It is sufficient to
say, I thiink, that the field of perception may become co-extensive
With nsychology, and the field of objective psychology can, at least
symbolically, become co-extensive ,,ith perception, in terms of the
stimulus-response io•-rulat;on R - f (a,h ,... n,...t,...xy'z), where
P is resnonse, the first ett.:s oY the-alpha5bet refer to stimulus
Variables, the last letter:i to conditions of the organism, and n
and t refer to number and time, respectively.

JAPAN

iy two most noteworthy travel erperiences in connection with
psychology begfan in the sane year, 19-2. In the !uitier of that
year, I was in.vited by the University of illinois to participate in
its Progrant in Amorican Studies at the University of Kyoto, spon-
sored by the Rockefeller Foundation. Five of us left San Francisco
for Kyoto in early August and returned seven weeks later having
participated in a program of studies desirned to present examples of
;.mcricrn pregrams, in various fields: Political Science; American
L.terature; Education; Economics; and Thxnerimental Psychology. I
was very fortunate to condluct a seminar with a group of young,

y- t ho v.arind 4n academic rank from instructor to
associ-,te p:'o[ossor and wee assembled from the major universities
of jxpan, Senior professors also attended frequently. We toot up
mainly topias of vision, visual perception, and conditioning. I
soon found out that my main contribution "was in discussions of s.en-
sation. In other arc:,:, particularly perception, the Japaret:e par-
tie i p~nts, ' 1 th thcor .' O2t-ns i ve acouaintance with the German

ii



literature, e,,hibi.tec a vory cl-ar _.nd !cnov."-celfgeablo hack(:raoulnd.
They we,_re well versed in con itonnac 1, ~ 1esson05
of lively exchanges of 'ie. h±sem'Jnars provided a warmi aiOr
pleOasant interlude onl both !sir'es andl tl'c feeling of mutual goodl
fellowship has lastec. to the ni12 sent t4ii-r-. have.geve a uO'
of Jananese professor-, at Cunhafor stays, of tw-.o taviup to
year. I rnarticularly r-ertc-mb- i the visit of '-r( -r'~o'. JLotol~tv" ofITohhoku University for -w month. I havce a w,.arm 1)ace in fly ho;1irv f6l'
Esoi" young~er Pmen1: Professors Ind"ov! of ':'io, Cya"ma of Chýýa, and(
.'kta of Kyo)to 7ahc1nica', University. I wsglad to introdcuco ~O

I'JS2or LiUde to Prnf-ssor V'tevens at Hairvardadteia
profitable and pleasant three years together. Prof~ess or QyaN: '-s

*work is known in the jimerican literature, and he(- spe-nt a y,2a r a t
C( Coumb ia., w'.here the elcgance of his exporiment37 irnpreý-eO0 usf a"!.
C2rofessor Akita s~ont four years as a student and po'st-gradu,-to
fellowi at Colsu.ibia (Le received] hi; _Ph.Uý. at Columbi4a).

Eight years after my first visit, I had the opportunity to ima`ks
another trip accompanied by myw wife. 'This Vti-me- ) did no~t Src"(' 1 17i
of my time mainly in one place. oil thi-s trioi, whiich was noe
jointly by the State flepartiaent and Ný.ati~onzal Science Foundation, 1
visited the twvelve most active and gener-ally j-rnstigioLVs nSWCh(-
lo~gical laboratories. They included (froin so-th to north;) uh,
flifroshiji rw Kw,%anFei Galzu in, NagoyJa, Osaka, Tokyo, Tokyo Un ~versit r
of Z2ducattic~n, 1Wasc.da, 1.3io, Tohoku, and Hokkaiclo. About svnveh
we:re snent in visiting the labor?.tori.es and lecturing. The vis-it;
to thue laboratories involved talkisng to th? research people. anJ n-ý'r
structional staffCs, and tkir, xc Qe te,:ý on the expel im~nft-,,
personnel , and laboratory CLLift*Sorlct~ifl&3 thiis prog"Il'Al too'ý
part of a dayr and twe~esio or th-ee da',particuti'.vy when I
was called. on to lectu're or coniduct :'..;cminfir. Usually, af-ter
vLis.ting each lahora Lery vuletrnto i-.my hotel an'I -itt I
no~tcs. The tap)es fer snt 'l-ick to Columbia and I f - nally, com -
plotecC a report in NTovein'.er af ter mry rtrLto New. York in late
S cpto~mber.

.4I experiences at ?'Iofe:ssor >'!otokawýa' s phy,_,iology lahorator" L.
oný, 1 remember S.el hortly after arriving: by planc from To!-yo,
my wilre an.d I wont with Professor Piotokav-a to his laboratory ire('
vie~wed some xrŽic'tsfor about half an hiour. 4ice.-f''
unprenared, I facec. about tweonty gradu-ite s~tudonts. W.,hen PoY
lMotohawa introducod me and said, "'Now -r ofes-,sor, Graharm N. ill (:-*s,
our work with us, "I w,,as more: than a little surprised. In cn-
or another, we partiCipated inl .oMe s-or.t of dis:cusý-sion, 111?' .1-;-v
in a Fomietimes iprctEnrlish, and 1 in termsc of an u'mperfec'.,7
undehrstoodl experlmentýal context. At+ any rate, we were a hi1e to C)
cuss certain matters of vision r-!lating- to theý experiimeuzLsi -- '

seen, and wecomple -ted, the discussion x.'ithout se~rious i~ifc~s
1 0 , F, 0o t See(me0 t o ric , Of cour s e, 41n1 th'Ii : a ', ~i iar o Nr,
l:enros in other laboratoriesý, the? succes~s of ti,, vi:sit..';pr'e
meýmbe-rs who snooke Enfrjish m-any v,-,,: we.,ll and otherS only unde(r-
standa'..bly.

O0' T('7' 02 NAVA!, 71.7afLICT1, LONPON

The2 ac~alemi c yoar, 1"Mr2.-5' wlas my ffirft sabailval,.
thcur"1 I 11ad~ 'Deen! oifiC lally a'I me of sever~al ec.i :t
after 1930, tho fact rema ins. thlat sb~ c~l aewp



possihl ýy one oi, two univer-sities,. -cýeaseci. after the Depression and
duin~ c'!d Vfar .i I. -Thev 'vcrer:Awe after' the. war and my turn~

cakmr in l%25'. Before I I-t -for J'apan in Augfust, I hadt madec
arrangemcn-Cs to svpend mn, le'ijvc .rki nt, as a scientific 1iaiso
of ficer w'ith teOf fice of Nl~vall Research, London, and ny wife and.
T voiit there it, OctoberI-2

--to dutios of a sci~oatific 1 4.aison officer involved visits to
ns;'1cl~f iop' and~ l e aboratories in various countricos Of 13'UrODC,

no\ritifl, i jjo]rnatieX1 accounts of the wokbeingý done inth
mal3o1atoý'5Os, the -,coipla do-Ing the work, and a fýIlerally descrint

iv vx'esion oZ the b~ackgrounds of research. Those reports were
.2O~.1UTht1 c'tri'butod to American colleatguos and othler interOest-

0 A 01,ofct11' consiunatceI Persons. The liaison officer, through11I his visits to laboratories and associate(! activities, such as

laboratory, prorVic60d an -Ii.'ortant source o-2 sciantific inter-
coym,.unica tion.

An important part of this activity involved -the ciis-tribi.W~on o'
reprints andI -repIorts froyi .rmc-rican laboratories. The liaJ1ison
o~ticers inl the life sciences (Bijology, Medicine, Psychology) baO
little contact wvith elassii'icd r!?search (.'I don't remembc-r that I
ever reOpo)ted or trionsmitted any classified material), but the
renrosolitativc-ýs of otheýr scýiences, mai~nly Physics, did deal to
store e,,tant with classifiectI documents.

The Contact3ý 1between-,i the asnofficer and hIs .r!I-Ope.an1
Colloeailes reutdin mu71y fri Jend ly i'ela-tionships. b eiiev'! t'-e
overall oefects of the u, rchn, that took- pjace wxere useful t:-
all tho scientists involvc-'d. noe m, the eoerienco was persron~1iy

S' ' t V~ I ~~ta? ;½out i';.ty2V laoatories an(' oiicusýu'3z4
rinany va tt(' rs.* o t a num1bor of i)ofeFsJIona 1 recting *

niet min- !Active and vi, li-x•nowr'e. ntits including maajor figures
in m~'~ l~yas .e!as; in rciatnc fielc's. i re-member -omne val

luchl-2 dicu•ics Articu~arly wi~th my old fri end Granit inI ~ ,tu"2kholm aIt tho ar~n Institlate, and with Profes-sor Torald!o at
tho `nst'itute of 0 tI cs in F'lorence, Ravin-g sorni monthfs before
rcviC\.'ewo rk cA itich hiandsj, I icusdts:topic .-i th Profofss-or
Tor.-ilco, whose- vorlk in the areca has since been outstandiog. 11i 5-
iLntereýst in itl drveloped' bccause as a physicist he firs~t tholiP'Ilh Of
it atc u T-)-cult arly rncalvit*-'ant toni-c fn di.ffraction ontics.

A hi,-,h lihit oi muy experionce in T~urope was my visit to
Pi'oessm ~1CL~tC' s*'0)ovatoi-,! in Louvain. spent a total of

i hrcC (h'.-I 2tee vlewvl'h the,: cxpcriments on causality a-d "i5'' l3

jn~~~%JI1 psco rrwt rofes;-ors Nnops , i~utti n, and :A,'oiitpo 11iei' :%f
we'as b.-ichorTILŽ T nar. -cular.ly hapnýy to see Profes!ý;sor ~t

nTli k a f ,Ii T , fC ';Z a ~C. spent months tgtivin the early
\-;hon hre N%-s a ncrsi-dnoeter,tl fe 1low. xorking with unte-r and wa
yount- asssIslant j)IoLes~sor.
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A 30,0: ".7VSION AND VISUM.L FrERCEPTJON

In 1942 I had a number of corversations with repcre!enal:jve.C
of Wiley and Sons, including most importantly Professor LailFold
of Princeton, who was advisory editor for psycholofg.. 1C'. di0sc uI 2

the possibility of my writing a book on vision and, although 7
knew that the rproject would be long and arcduous, I fin.it.ly q1"'eOWto do it. It was soon obvious that the book was more than ,lio,
be undcrtaken by o.-ie man, and I therefore decided to interest agrotn of forrmcr students and colleagues to contribute0 va-wriouZS
chapteo*s to a large volume of which I should be editor and anauthor, If we had foreseen the problems and difficulties w1h1ch
were to face us until the publication of the volume, Vision and
Visual Perception, in 1955, I suspect that we would have uen )--ven
more hesitant to write it than we were in the beginnini;. The co--
autho:-s wore John Lott Dr_'own, Neil R. Bartlett, Yun IHsia, Conrad 6."Tideller, Lorrin A. Riggs, and myself. T17he book was generally w2!7.
received by many reviewers, especially by sime in Europe.

AN AFP PROJECT

As a member of the APA Folicy and Plarning Bo-'rd that in 1.K2formulated a plan that developed as P"ojects A -nd B, I served on
the steering committee. Project A was conceo,,cod with psychology
as a scientific discipline an'- was directe(I by Sigmund Koch, theo-
of Duke• University. Project 3B was concer-.ed with problems o0
personiuel anO their traini.n.;; itsz director was Kenneth 7. ClarlI
then of the University oi iiinn•sc,t-.. TKy contribution was main ..
to Project A, and then as " a conLtr1 bcor to the 1(och volumes. I
saw a great deal of Coch in Leonc n in w:-?-53 while he was aFuibright Fellow at U:ivearEjity Cllc'c. I wrote a rather Iongmanuscript on color vlsio!1, is -'ata, and systemn.tic nattnre fr
Volume 1 (1950) and, with Fhilhurn Ratoosh, an article for Volume
4 (196?). The L'tter a'rticle contained some aspects of diFscu.iss.(ers
f re :her thevoretical papers of mine pluis contri butions ma';-e
RP.oosh and some new material of my cwn. T7he article on color
vision in Vo1u;,e 1 may be regarded as a first version of chanpterF
in Vi-sio- ancd Visual Perception; in fi.ct, ii Homo detaib.; iL is
more 6.e 1 aust-vc.

I

I
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F..I.'AL ThOUGHTS

2vmain wvork in psycholof- has been concerned with research
and t~ie,7 traliling of graduate students. 7xcept for a short inter-
val c4ývoted to the riinning bc-havior of tho whiIto rat and somec
wartimn2 exr)riencCs witi s-election and trai nin'_ procedu:res, my
in-jo~L', faLens have? involved problems of viSioa and visual per-
c ti :. on 11 . • ioi-,r y OnriuJ importance from my point of view'. has b -C n
riy intceruit4 in tiiiuo-rotical and systematic pre)bl enis, rparticularly
the iorriulationi of psychonhysical. and perceptual behavior in all
objectivc psyeiiology.

Theose endeavors have be-en hopored by imy election to thoe Natjomv' .
Academy of Scionces, tha A~merican Philosophic-al Society, the-
American Acadomy of tirts reýndt Sciences, and by my being awarded the
VWarrenA ijedK1.' of the2 Scociety of PTh.Yerimcntal psychologists, the
Tillyor t(- of ther Op)tical Society of America, the Dist inf-iishevý
Scientific Contrtbuti-on Award of tho American Psycholog-ical
Association, the Preýsident's Certificate of Merit, and a
Guggenheira Pollowshin.

it is surely true that thýý area which has claimed my attention
has not beecn the most pou .: n psychology, but it has, nevertil-
less, for me been a most intletal stimulating and enticing
on-?. It hasý no doubt satis~icdl ne'2ds which have dominat-d. Try
cliev~lonomnt. as atscientifst. I O'ri LbLp,'y that miy activities have

* allowe-d MO to partici'-at,-2 n(.t only In the nomit~al area of
psycholo(,y, but aisho in related scientific areas such as
phlvsio Of"-v ,or a :certaini kindl of -c'o 2 eigo ehne

* Oci-iitjiic scope is zWc~itiona1 ly roewaruintg. hjoWever, T mga
to ruLnort th-il a'Ltcr tak-rin the Strong Vocational Interest

inv~nloi,-thiror tini.csz over a period of thirtV-three years (in 1_935,
1*:-t., 191) 11" h1if'!est score with great reliabil~ty was in

psyehni(- v. I likeo to thin' that I MaLy be forgiven it 1 take this

Zindinf, Z~s a happy confirrmati on of myr choice of profession.
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