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and to serve as a guide t o a rti sts i n the puttchase of pa i nts that will most satis­
fact orily meet t heir requirements, and whereas such t hat may r esult in 

workers in the fie ld of 'color, entirely cons i st ent wi t h t he a i ms and 
purposes of the Council, we find t hi s s tandard worthy of endor sement in pr incipl e 
by t he Inter-S ociety Col or Council. 11 

Your voting del egat es would no doubt be gl ad t o have your advice about t hi s r e­
commended commercial standard, particulo.rly i f you know of any r eason why t ho 
Council should not go on record a s endor sing t his standard pr 'inci pl e . If you 
have mi s l a i d t h e c opy sent you i n Januo.r y, write to the Nat i ona l Bureo.u of Standards 
f or another. 

CLEARI NG HOUSE A nunber of the del egates and individua.l members of t he Council 
have been asked r ecently f or i nformation and advi ce on several 

FUNCTI ON OF color problems arising in t h e work of the Feder a.ti on of Pa i nt 
a.nd Va.rnish Production Clubs f or na.t i onal def ense . It seems 

THE COUNCIL o.ppropriate to emphasize now that one of ti:te most effective ways 
f or the Council to pr omot e t he pr actical applicat i on of col or 

knowl edge t o t he problems aris ing i n sci ence, a r t and i ndustr;y i s t o a ct a. 
clearing house f or col or knowledge . If any of you a r e in need of color i nfor mat i on, 
do not hesitate t o write t o any del egat e or member whom you thi nk mi ght be able to 

suppl y it. If in doubt whom t o addr ess , write either our s ecr etar y or chairman, 
who wi ll undertake t o r el ay your r equest t o t he pr oper par son . 

M. REA PAUL . The cha irman of our ASTM del egation, Mr. M. Reo. Paul, has accept ed 
appoi ntment as Consultant to t he Pr otective Coatings Sect i on, 

NOW WI TH Div i s i on of Pur chases , Of f ice of Production l'.danagement . The 
';') National Lead Company has gr anted l eave of absence to Mr. Paul "·%· P . M. in order t hat he can devot e hi s full time to the now activi t i es 

r aris i ng f r om thi s appointment. Those of us vrl1o l earned f irst-
1- hand of Mr. Paul' s or ganizi ng and execut ive ability during h i s t er m as Cha irman 

of our Counci l i n 1936 and 1937 will fee l that the OPM i s to be congratulated upon 
obtaini ng hi s services . Matter s per ta i ni ng to the Counci l should be addressed to 
Mr. Paul at the headquarte r s of the Nat iona l Paint, Varnish, and Lacquer Association, 
1500 Rhode I s l and Ave., N. w., i n Washingt on, and ali ot her illat t er s t o him o.t Room 
2065, Socia l Securi ty Bui l ding, Washington, D. c. 

COLOR HARMONY The following note, as i nd i cated, was written by Mr. Faber Birren 
at the r equest of th e editor s , and accompani ed o. t r ansmitt ing 

AND l et ter of June 12, 1941: At t he r equest of Dr. Judd I am happy 
t o pr esent o. fev1 notes on the r el ati ve mer its of col or systems , 

COLOR SYSTEMS such o.s t hose of Munsell and Ostwal d , as they appl y to col or 
ha rmony. Uy chiof inter est concer ns the col or ing of products 

meant to appeal t o aver age humans , and not to h i ghl y i ndivi dualized a rt f or ms such 
as painting. Most col or syst ems have gr eat l nt i t ude. What with such pr incip l es o.s 
opposit es , compl ement s and split-compl enents, adjucents, t riads, ba l anced tones in 
hues, val ues chr omas , almost any well-or der ed a.rr o.ngement of col or can be t 
pl anned and j ustif i ed eit he r wi th Munsell or a nd perhaps equa l ly well. 
However, the vital thi ng about o. system i s i ts v i ewpoint, its ma jor concept i ons of 
har mony. What main principl es does it teach? What r oads woul d it have you t r end? 
How well does i t organize c ol or s i n ter ms of the emoti onal responses of humans? In 
brief, does i t r evea l uni ver sal qualit i es , col or concords tha t wi l l sell merchandis e 
and otherwise gr atify the public? 

The Munsel l Syst em, for exampl e, has al ways made a feat ur e of so- called gr ay­
cancel l ation. In my expe r i ence as a col or ist t his line of reasoning appears t o 
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sidestep and col lide with the natural predbl ection of hwnans . The aver age customer 
wh~ enters a store, say to 9urcha~e a. rug, usually has a definite color preference 
in mind. Assume that this pr efer ence i s fo r r ed. To design a broadl oom rug in hues 
and chrolllEl.s t ha.t will cancel into gr ay wou'ld prove futile. For in such a. process 
the buyer's choice would be more or l ess compr omis ed. · Mercho.~di$e is best sold 
(a ) by finding out the key colors most peopl e "want and (b) by keeping them in pre­
dominance. I fully appreciate thnt Munsell has mo.ny principles t o apply, · o.nd that 
gray- cancellation i s but ono of them, but none the less the gray emphas is, so 
dominant in the system, becomes something of a. hurdle . 

The Munsell System, among col orists, is commonl y termed the "vo. lue" system, in­
asmuch as i t a lso pl aces v ito. l importance on neatly r elated lightness steps. Here 
again, a thinking pr ocess i s: inspired which often l eads to disc ord r ather than 
beauty. In l ooking at col or s people seem to be l ess conscious of value than of such 
qualities as pureness, •vhiteness, blackness , grayness. Women speak of pastels, 
f all shades, muted tones. An olive gr een will not be called a pastel, though it may 
be light in vo.lue . A deep lavender will not be called a f a ll shade, though it may 
be fairly dark in value . Ostwald, in my opi nion, keeps his qualities of purity, 
whiteness , blackness and grayness under better control. Though his solid may be 
somewhat distorted in so fo.r o.s the arrangement of values is concer ned, it does re­
spect the psychol ogical significance of pure col or, white and black ment i oned by 
Hering and others and so evident in humo.n sensat ion. To ~ mind , it lends to better 
esthetic r esults because it is better gear ed to the way in which peopl e r eo.ct to 
col or. I also feel indebted to Ostwald for his good instruction that white , gray 
and black are not "neutra l." In my early t r aining with the Brewster theor y and the 
Munsell system I wns l ed to believe the first thing to do was to establish the key 
color combination and then to work out well balanced values . Pr actically all my 
experiments were performed· on ·whi te dr awing• paper. Ostwald, however , corrected the 
f ault. Inherent in his system is the need to work with scales i n which hue. white 
and black contents beo.r good r el ationshi p . Whi te hus r estricted r ather than genera l 
utility. In cons equence, with Ostwal d blackish shades do .not occur with whitish 
tints, unl es s some s equence is introduced. Yet when value seems to be the chief 
consider ataon, such ungainl y combinations as t ints with blacki sh colors or shades 
with whitish colors continua lly form bo.d company, even though they rno.y adhere 
i nnocent l y te some l egitimate rule of value arrangement. 

Als o to be remember ed is the f o.ct that color effects o.re more· s ignificant tho.n mer e 
col or schemes -- to dro.w a. · distinc·tion. Who.t we like · i n gr eo.t works of art a r e not 
mere combinations of col or, but overa l l effects, most of them relating to i mpress­
i ons of illumination. We l ike the me llow glow pervading the -canvases of the old 
masters; the sunny qualities of the Impr ess i oni sts . Effects such as these a r e not 
to be worked out ver y easily with col or systems or to be achieved merely by trying 
to get some one or more col ors to combine agreeably with ~other. In brief , r eally 
high forms of col or expr ession transcend systems, transcend theories of opposites, 
split- complements , elliptica l paths and the like. All color systems have merit. 
All have some advantages and same disadvantage"s. · Personally, Ostwald has been o:f 
gr eat help to me pr obably because ho has "to.ught ·me new princ iples -- which I have 

·add ed to those a lready l earned from Munsell. The mistake, to my way of thi nking. 
is·to be secul a r or orthodox. School s shoul d teach o.nd colorists should l eo.rn, not 
one system, but all. The Republican Party is not a l l good and the Democratic Party 
all bad, or the other wuy a r ound. 

(Signed) Faber Birren 
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COLOR As a further contribution t o a discus s ion of this f i e ld, we cite 
an expe rimental tost of tho applicat i on of Ostwald' s i deas on 

HARMONY col or har mony, a s given, f or example in t he English tra.nsla.tion 
of 11 Col our Sc i ence 11 (1931), publish ed ur:de r the t i t le 11Psycho-

ACCORDI NG l ogica l Aspects of Col our Measurement11 H. J. Eys enck, Nature 
147, 682-3 (Y~y 31, 1941). Ha.vi ng noted t hat J . Guild ( Na.ture 

TO OSTWALD 129, 453; 1932 ), in his r evi evr of the book, had s ever e l y crit i -
cized Ostvro.ld ' s work "with r egard to i t s phys ico- chemica l 

f our.da.ti ons," and had r efu sed to dea l wi t h Ostvro.l d ' s psychol ogi cal a.nd e s thetic 
cons i de rati ons because they had no r el evance to col or measurement , Eysenck says that 
it~ i s .just t hese l at ter consider ations whi ch a r e of par amount i nt er est to the 
psychol ogi st . He be lieves tha.t the gr eat coramercia.l s uccess cf the Ostwal d · .syst em, 
both in Ger many and Gr eat Britain shows that t he needs whi ch Ost\va.ld att empt ed t o 
meet a r e v er y r eal needs amon g those who have to deal p r of ess i ona lly with col ors, 
Thou gh his expe r imenta l i nvest i gation of f pur of Ostwal d ' s cla i ms f a i1s t o support 
them, h e nev erthe l ess says, at t h.e end of t he arti cle : II In s p i te of the d isappoint­
ing conclus i on, I believe that the ma. in a. i ms which Ostwal d h oped t o reach· a r e 
eminently worth while , a.nd that .a. r epetition of his wor k with the pr oper s to.tistica.l 

·· and exper ii:lentul safeguar ds woul d l oad t o gr eat pr ogr e ss in t hose o.pplied a r t s and 
sciences wh i ch t o some degr ee depend on col or, such o.s a rt teach i ng, ·post er des i gning, 
a.nd co.moufla.ge . 11 

The f our Ostwa l d cl a i ms on which exper i mcnto. l da.t o. wer e obto.incd were : 

(1) tha.t h i s 8 standar d grays , the differ ences between which a r e bo.sed on t he Weber­
Fechne r l aw, a.re equidi stant psychol ogi co.lly ; ( 2 ) that the 24 hues of h i s color 
cir cle a r c a l so psychol ogi cally equ i di stant ; ( 3 ) tho.t t r iads ~de up of three gr ays, 
the di ffe r ences betvreen whi ch o.r e equa l according to his system, a r e especi a lly 
p l easing; o.nd ( 4 ) tha.t d i o.ds made up of tv10 co l or s whi ch o.r e 8 steps o.po.rt on h is 
col or c ircl e a.r e a. l so ospec i o.lly pl eas i ng . Th ese fou r c l aims were checked ex­
per imento. lly by us ing pap ers produced by the W. Ostwald Fa.rben G. M. B. H., ch ecked 
against Col our Sc i ence s co.l es , giving o.s Ostvro. l d 11h i mself o.ckonwl edges , a ver y good 
o.ppr oximat i on t o the col ours int ended" s ince they wer e mo.de ver y co.r efully a ccording 
t o h i s own f ormulas . Cla i m (1) was tested in tvvo ways : ( a. ) by the met hod of po.ired 
comparisons·, using 12 observer s , a.nd (b) by the method of Bar nhart ( J . Exp . Psychol. 
1939, ~. 506 ), v i z., a rrangement on cr oss- sectioned po.per at d i stances ·i ndicat ing 
brightness differ ences, her e us i ng 10 sub jects . The ~~thods agr eed t hat, whi l e the 
middl e grays a r e mor e or l e ss equidist ant , gr ay 11a 11 i s t oo f ur f r om gr a.y 11 611 and 
t he l o.st thr ee gr ays (1, n, p ) a r e much t oo c l ose together. This resul t , says 
Eysenck, i s not unexpected i n v i ew of several expe r iment o.l investigo.tions showing 

. t he limited o.pplicability of the Webe r - Feohner l av.r. Cla i m ( 2 ) was studied by an 
adapt ation of method (b), using 12 observer s . Very l a r ge changes wer e advocated by 
t he ave~age sub ject f o r the spaci ng of the hues , especia lly for the hue diffe r ences 
12-13, 16-17 and 24-1, and nearly as much for 1-2 o.nd 18-19. Thus , c l aim (2) i s n ot 
validated. · 

Cli:d .m ( 3 ) was tested by· mo.k·i ng. up 8 Ostwnl d 11ho.rmoni es 11 and 8 11 combinations" con­
travening his claim. The 16 triads we~e r anked i n or der of l iking by 6 s ub j ects , 
the aver age inter correl ation between them boi ng 0. 49. Eysenck had pr eviousl y found 

·· ' tho.~ the aver age or dor of s i x woul d give a corre l ation of 0.92 with a whol e population. 
On th'e avor o.ge , the 11 ho.rmon i es 11 r a.nkod 0: little bel ow t he aver age " adver se combina• 

·• . t i ons 11 (8.7 vs . 8 e3). · I n other wo r ds , . if anything, t he combinati ons counter to 
· · Ostwal d a r e p r ef err.ed. The best-liked t riad i s a combinati on adv e r se to Ostwal d ; the 

l~o.st l ik'ec}, an Ostwal d harmony. l)lysenok says tho. t the fO:ult mo.y l ie only with tho 
: . . ........ . 

"1 • •.. . ' 
I, , 

" ... ·: 



j 

I.S.c.c. NEWS LETTER NO. 36 5. July 1941 
:"1 • 

inaccuracy of the spacing of .' the grays~ n.nd that "introspective evidence shows that 
the combinations and harmonics most preferred are those in which the differences are 
seen as equal." Claim· (4) was tested with 24 diads ha.v.ing a color-circle distance 
of 8 (out of 24) s~eps, and · l2 diads with a distance or 5 steps and 12 with a dis­
tance of 11 steps. Ten subjects arranged the 48 diads in order of liking, using a 
special grouping .systam. · The results wero: 5 steps, 3•8 -points; 8 steps, 4.5 points; 
o.n.d 11 steps, 5.2 points; that is, ·on ·the average the · greixter the color-circle dis­
tance, the better liked were . the dio.ds. This finding bears out Kirs ohmann' s Firat 
law, namely that "combinations are plea.sant if they yield a maxinrum ••• • contrast · 
effect" (Kirsohmo.nn, Univ. Toronto Stud. Psycho!. Series I, ·177•200; 1900). Add­
itional experiments involving the ranking of the 24 constituent colors of the diads 
by the same subjects, cpnfirmed a.lso Kirschma.nn's Tenth I.o.w; no.mely, that the 
pleasantness or ~pleasantness of the single colors affeots the pleasantness or un- . 
pleasantness of tha combinations. According to Eysenck, the influence of these twc 
factors seems to bo about equa.l, ea.ch contributing some · 25 percent to .the final rank­
ing. Thus, here ~oo empirical investigation fails to support Ostwald's cla.ims. 

To the Editors it appetl.rs that .Ostwo.ld, Birren and Eysenck a.gree in seeing certafu: 
ne~ds, which Eysenck' s work shows may not have been fully met by th~ Ostwald system. · _ 
Birren too, in fact, ha~ also found it advisable to make certain changes in the · ·· 
app,lication of Ostwald's systematics (see Birren1 s 11 Color Dimensions;" The Crimson ·: 
Press, 1934, pa.ge 9). That Ostwald, however, has succeeded to a considerable degree· · 
is evident from the enhanced facility in composition and execution which Birren · . 
finds the Ostwald system has brought to h~, and from the popularity to which Eysen~k : 
and many others have attested. The Editors ha.ve been impressed more by the · · 
similarities in Ostwald's and Munsell's idea.s on color harmony, tha.n by the diff• · 
erences between them. For example, tho broadest rule of harmonious combination ·ot' 
colors is, according to both, the following of a.ny orderly progression through the· 
color solid. They differ in tho detailed choicos for the most preferred pa:ths. .It 
rrny be pointed out that the principle of "gray-cancellation" which in the Munsell · 
system is. !.'so; dominant" (Birren) wns not emphasized by Munsell ( seo his "Color · · 
Npto.tion'~) • . ~t . wQ.s added on to the system by Munsell's followers; for example, . 
T. M. Cleland ("A -Practical Description of the Munsell Color System," 1921). Perhaps 
Birr~n'e e~erienc~ proves tha.t this addition Yms of doubtful value. Though Birren 
spanks of tho emphasis on values in the Munsell system, it may be noted that_ t~.. . . .' 
11~irr~n Color T~ieu'lgle" (with "color", white, and black at the corners, tint, ~hade, 
gray and - tone~ intermediate positions) is essentially a representation of "light- · 
ness r(;nd . satur~tion) relations o.nd is prominently featured in nearly all of Bifren's . 
writi~gs • . The ef:?~·ential difference appears :to be that Ostwald and Birron stre~s . the ... 
~portance of ''full,: cQlors" VThioh are equivalent esthetically, _wha.tever mo.y ·be · 
their .Munsell values. In other words, . the Birren color triangles for different hues, 
while represented -generally as more or less equilateral - ~rio..ngles, in the psych~~ 
logica.l color solid. are triangles of varying shape, with the "f.ull color" at varying 
va.lue levels. For example, full yellow is at a high· level, · full ~~lue o.nd violet at 
low ~els. And Birren, when he . seek.s to ca.rry '~Ostwnld•s · idGD.1l progre~si"lie step 
far.thl!lr" (Color. Dimensions, page 9) .in a paragraph hoaded "An Ult·ima.te Color System," 
changes the Ostwald system, ·which "pays no attenti~; t _o . this a-ttribute of co·lor" · 
(value}. in such a wo.y as to mllke it ·res.emble the Munsell. Though it is not ex­
plicit~y . sta.ted in Birren' s writings;. ·.there is implied a· s-wp which mo.y well ·be 
w;orth .oon;;ideration. The Munsell system o.nd nota.tion;· beoauS"e ~ or its intmate re­
lo.tio~ . ~o the psychological. color solid, is best adapted to ·tho specification of · 
colors. The Ostwald arrangement. and nota.tion, however, mo.y·:}}ave mnny advantages in 
the sta.tement of s~le rules · of color harmony. Simplicity is here stressed because 
of Ostwald's own treatment ("Colour Scionoe," translation by J. Scott Taylor, London, 
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part II, 1933, pages 133-66). He says merely thAt conformity to law is equivalent to 
harmony. But obviously the color-solid positions and notations of an! set of colors 
can be embraced in some law, though in oertain oases the law mJJ.y be complex; and it 
is evident from Ostwald's discussion and examples that he meant that harmony results 
from conform.a.nce to certain simple laws, easy of comprehension. Readers of the News 
Letter will recall that Rawlins' theory, raviowed in .News Letter uo. 33 under the title 
"Mensurement of Art", counts .simplicity as positive, and complexity and D.l!lbiguity as 
negn.tive .·f .aotors in esthetic experience. In relation· to the lo.st-nruned element, vte 
ffnd .Ostwald (p. 156) writing: "Adjo.cent hues .are ~o be o.pplied with caution, for 
they :rrecy ~o.sily give the impression of some uncertt\inty in the colouring, which 
naturally has an injurious effect." Ostwald may ho.vo ac~ieved added simplicity of 
statement, Clnd perho.ps of comprehension, by the form of anulysis , of colors which he 
introduced and by fo.ilure to put o.ll full colors, .regardless of lightness, on the 
s~ · level half-way between black and white. He recognizes certo.in complexities in 
th.e. o.pplication of his system; for example, in applying it to pigments he shows· in de• 
:t4il tno.t blues, on the one hand, and reds and oranges, 9n the other, become greener 
when thi.Me.d out; so tha.t tho "monochromatic triangles" o.ctuo.lly obtained frl;llll a. single 
ohromatic pigment are not o.ctuo.lly 11monoohromo.tic." He admits too (p. 156), that 
11E:xoept in ~he Bluish Green region the intervals are .everywhere sufficiently great for 
the pairs or triads to be fel:t as independent hannonies." In other words, that, while 
acbi611ing theoreti'onl simplicity by h-is special dav~ces and that of spacings psycho­
logically equiaisto.ri.t, practiolllly some complico.tion·s intervene. Perho.ps it is now 
possible, with our recently accumulated extensive knowledge of the psychologico.l re• 
lat1ons of the Munsell colors to each other o.nd to the ideo.l color solid, to ca.libro.te 
and modify the Ostwald system. in such a way o.s to retain the o.dvo.ntages of both ·systems. 
And if it does turn out, when the two have bean thorou&tly interrelated, that the Munsell 
system ho.s pa.ro.mount advo.nto.ges of specification o.nd that relevo.nce to color meo.s.U;rement 
which most interests Guild, whereas the Ostwald-Birren systom ho.s special advo.ntages in 
the understanding and applioo.tion of simple rules of color ha.rmony - in this possible 
eventuo.lity, . no one will be the loser who has made a. sincere study of both systems. 

. . 
·with Birren's claim that the avero.ge customer is less interested in vo.lue relo.tions 
than in domina.nt hue, though artists are inclined to stress value, the Editors o.re in­
cl!ned to agree. And it is well known tho.t art students need to be educated to evalu­
ate brightness intervals and relations·. But the artist is often faced with the problem 
of condensing the great scale of values presented to . him by no.ture, into the very con­
stricted range available in pigments; a.nd Arthur Pope, for exwnple, has shown the 
varying ways in which o.rtists have done this (unifonn condensation, grea.ter condenso.tion 
of dark values than of light v.o.lues or the reverse) • . In this connection, it is inter­
esting to recall a. red~green color-blind case, cited by Professor Walter Miles (Miles & 
Cro.ig; Personnel Journal 9, 438, 1931; Color Blindness in Dry Goods Salesmen). This. 
unn ho.d a very fine recoro for selling high-priced oro.va.ts • Pr-of • Miles t analysi~{ . 
showed that the color-blind sa.lesman wo.s so successful beco.use he was forced to allow 
the ~ustomer to point out his favorite dominant hue (Birren 1 s principle); a.nd th.en,' not 
bE!ing himself contused by hue, the so.lestnElil wns a.ble .to appraise the vo.lue rela.t':i,ons 
more licou~tely than his co-~a.lesmen, and . . succeeded better in finding the ~lue co~tro.sts 
which most pleo.sed the oustomerse: Does not this instance. show that the average con- .' 
sumer' s primitive interest is in ~he. key hue, but also that · there are esthetic exper- . 
iences which are a.ssisted by educated understa.nding? Ostwo.ld's system, the Birren 
Color . Triangle, and perho.ps certain Munsell "vo.lue" relations .o.re devices usefUl in . 
the pro.cess of education. Eve.n Ostwald, after disouss~g ·the error of Goethe and his . 
followers, says (po.ges 148-9) s .11 0ne of the most fruitf'ul .-.a.dvo.nces which the new. ooloUr 
so~enc9 has beon instrumento.l in bringing n.bout is the discernment that this dolllin.allt ·: 
po'si:tion'"l d?es not really belong to the mere attribute of ·hue." · · 

. . . . . . . .... 

•' 



1 

I.S.C.C. NEWS LETTER NO. 36 7. July 1941 

It is obvious that when the attention is focused on a key color (not merely a key hue), 
and it is desired to relate harmoniously other colors to the key one while varying all 
of the attributes of colors, then the rules of selection must become more complex. 
Ostwnld, for example, suggests passing three lines through the color-point in his . 
doubl~-cone calor solid, respectively parallel to the three .sides of his monochromatic . 
trio.'ngle, · alollg with e.- ·horizontal 11 isOYalent circle" through the point. The colors 
represented 'aldng ~es~ lines and the circle are said to give harmonious combinations. 
If •the colors of · any horizontal Ostwnld plane aro represented in the Munsell sy~tem, 
they are found on .paths that are not s~ply stated. Munsell descrtbed certain of thes~ 
paths; and it would be of interest to examine the Munsell in relation to the equivalent 
Ostvmld paths. One of the Editors ·some years ago pointed out a particular kind of 
ha~nious path; and in News Letter No. 16 wrote -as follows: 11 

•. •• their (Guilford and 
co~orkers') experimental data and 'methods onn be used to test the validity of a prin• 
ciple of harmony which we enunciated in the third article of our series (I. H. Godlove, 
Amer. Fainter & Decorator; 1935; 12, No. 7, 25-8), and called the Rule of Natural 
Sequence, which appeared to come out of our experiments. This states that there are 
certain natural sequences of lightnesses for the most saturated colors of the suc• 
cessive hues of the spectrum as well as in the common pigments; and combinations opposed 
to these, asdark groan-yellow and light blue, are unnatural and unpleasant. This is 
perhaps one manifestation of an inherent pleasure arising in satisfaction of a sense 
of order." In -this connection, see also Godlove and Laughlin, "The Psychology of 
Color, ·" Paper Trade J. 111, TAPPI Sect.,· 524 (Oct 1940). If there be any truth in 
this rule, or in the simple rules which Guilford found, using the Munsell system (see 
J~ Opt . .. Soc. Am~. 30, 455-9; Sept. 1940, where other references are given). then it 
woula be wotth 'Y;hile examining the simplicity of their statemont in terms of the 
Ostwald · and Birren sys~ems. Finally, it should be pointed out that it is possible that 
no abstract· oxporiment.s such as Eysenck•s,Guilford's or Godlove's necessarily yield re­
sults comparable to. the cumulative experience of colorists who in their da ily work seek 
to find mechanisms wi~h which bo~h t o stimulate and to 'discipline the~r imaginations. 

COLOR AND 

CLOTH~S 

MAKE THE' MAN 

In the May issue of the News Letter, we had a note on the color 
ideas of Mr. Raymond G. Twyeffort and the Merchant Tailors and 
Designers Association of America. We have now received a copy of 
the Sunday, July 6, issue of the Milwaukee Journal, Roto Section, 
on the front page of which are shown four outfits in colors fo~ · . 
men, Mr. Twyeffort himself put them on and posed for the pictures.­

For cas~al wear, he selected a double-breasted red blazer with striped .flannel slacks, : 
a cocoanut soft straw hat with fancy puggree, white bucks~in shoes with black vring tips, 
cream colored shirt> modernistic tie and a handkerchief of printed Indian silk. A sport: 
outfit has a ·single-breasted "Jacob's coat, 11 terra cotta slacks, Tahitian soft straw hat 
with fancy band~ terra cotta pebble felt shoes with reverse antelope toe caps, open­
neck shirt and· a printed scarf with a leather ring to hold it. In a third outfit, the 
outing coat, worn with doeskin trousers, is of a ho.nd•made domestic fabric, with tho 
lighter alternate stripes apparently of dusky pink color; the hat is a cocoanut straw, 
shoes are doeskin moccasins, the shirt is crerum colored, and the tie and handkerchief 
dusty p~. ··George 'Washington wo.s the ttfather11 of pastel colors, Twyeffort says, so 
in the fourth picture he is seen posing before a Washington memorial tablet in a dinner 
jacket of gulf blue, trousers of Capri blue, straw hat with blue puggree band, and blue 
flovrered dinner tio, bouttonniere and studs. 

MILITARY 

PSYCHOLOGY · 

We have received a 200-page Special Number of the Psychological 
Bulletin, vol. 38, no. 6 (June 1941), entirely devoted to the sub­
ject of Military Psychology. It contains a 37-page e,rticle on ttPerr 

· ception, 11 with 313 references of which many are recent. This art­
icle was writt'en by a·committee consisting of s. W~ Fernberger, chairman; J. J. Gibson, 

.. ... ,. 
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c. H. Gro.h.o.m, J. P. Guilford, Hurry Belson, R. B. Uo.cLeod, J. P. No.fe, S. S. Stevens, 
E. G. Wever o.nd M. J. Zigler. Other articles which conto.in items or references of 
interest to·· color or vision · inclued "~my Motor. Transport Personnel, 11 by H. R. DeSilva., 
P. Robinson o.nd w. H. Frisbee, ~r., wit!182 references, "Avio.tion," by G. H. s. Ro.zra.n 
and H. c •• Brown, with 92 references; "The Classification of Military Personnel," by T • 

. w. Harrell and Ruth D. Churchill, with 76 references; "The Effects of Certain Drugs on 
Mental and Motor Efficiency," by s. D. s. Spragg, with 80 references; "Fatigue," byK. 
~· Smith, with ·so references; possible some of the otner articles less directly in­
volving vision. Th·e titles of the remaining· articles are;· German Milito.ry Psychology; 
Moro.l; A Bibliographical Review; Motivation nnd Leurning in Relo.tion to the National 
Emergency; Literature· on Propaganda Technique and Public ' Opinion; Psychological Causes 

. of Wo.r; Rehabilito.tion; War ' Neuroses; and the Go.sior6wski Bibliography of Military 
Psy9hology. The price of the is~u9 . is one dol~o.r. 

COhOR IN In the last centuries of the fourth millenium B. C. there developed 
severo.l cultures important to civilization us we know it today. 

PAINTING Though, till the end of the millenium, most of continento.l Europe 
was. peopled by .. mesolithic barbarians (Azilio-Tardenoi.sia!).s, Kitchen-

THROUGH midden o.nd Forest Folk, etc.), by this time many of the Asiatic 
sites w.e.ho.ve alreo.dy mentioned ho.d led the way in the . neolithic 

THE .. AGES rev9lution and l;>~yond this into the ~opper Age; and Crete and near­
by corner of Europe had already fallowed. In Ano.tolio., two pro-

IX vinces are distinguisho.ble: a western one in the region of Troy and 
a central or eastern one r.eveo.led at Alisar HuyUk. In Crete, whose 

cultur.e was lo.rgely o.n offshoot of the Ano.tolian, .·.but which wa.s favored by its geogra­
phical position with influences from Egypt,· Syria ·and ;Greece, the neolithic culture ho.d 
already po.ssed into the. great and artis:tic Minoa.n civilization. In Egypt, the "pre­
dynastic culture·s'' had been followed by the first two (Thinite) historical dynasties. 
In earlier articles, we have di~cussed the pottery styles and col ors of pre-dynastic 
Egypt; the Samarra, Tell Halaf, Sumerian, and. First and Second Copper Age cultures of the 
Ne:ar ~st and others; and we ho.ve ." distinguished "plain" (self-colored) and "po.inted" 
wares. : To the list may be added .. two recently exco.vated Anatolian sites, Kusuro. ~nd 
Serkeli, where wenJ found loaal 11plain11 styles unlike others of Asia Minor, and in the 
latter place, painted pottery as Y~ell.. At Alisar, below Hittite, Bronze Age and five 
.Copper Age building layers, was found self-colored black to red pottery, generally 
"muddy." . ana sometimes p"arti-colored, black inside and around the rim, but brownish be­
low. on the exterior. Parallel to the First City ~t Troy, which already was a walled 
tro.diA~ city, . were two or three cities at. Thermi·, nearby on the island of Lesbou; and·. 
from thes~ and · a cametary at Yortnn .in Mysio. we have a good picture of West Ano.tolian 
Qopper Age civilization. The pottery included self-colored, burnished vo.ses, varying 
in color from blo.ck to brick red, often copying gourd or leather vessels, with deoo­

ro.tion effected by meo.ns of bosses, ribs, burnished grooves and incisions (and l~tor, 
at Yortan, thin white paint), the patterns being nlways rectilinear. The .scope of our 
subject does not permit. discussion of the pottery forms or the other interesting items 
of the Trojo.n economy • 

. Before the end of the millenium, dynastie~ ·which we have already mentioned had flourished 
and fallen at Erech, Ur, Kish and other cities. Both Copper Age settlements at Susa· in 
Ela.m and the two at Anau in Turkestan, had ~ flourished, with pottery styles which we 
have described. The Mesopotamian and Elrumi~e cult~es had connections, as we have said, ~ 

.clear across Asia, linking up finally .with the Ha.rappa .civilization of the Indus valley 
of India, which by 3000 B.c •. _wa.s probably already · vrell c3:eveloped. The much later red• 
and blo.ck Jhukar wo.re ha.s been alreadY. described because of its resemblance to Tell 
Hal~ pottery. And similo.r ware ~ith red o.nd black chevrons and wide red lines bebveen 
the registers has been found in Baluchistan. Below the Jhukar stratum, the Haro.ppa. 
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culture layer is found at the ~ites called Harappa, Mohenjo-Daro and ~hanhu-Daro. Here 
were burnt brick houses with bathr.ooms and drains, copper and bronze 1mplements,bronze · 
and stone cosmetic palettes· a .remarkable number of toys, including toy pottery ve­
hicles and rams with the fl~ece indicated by lines of red paint, and "brightly coloredn 
rattles . The pottery had designs painted in a thick black on o. highly burnished red 
slip, almost like lo.cq_uer, o. colmllon motive being made up of intersecting circles, . . 
another peacocks in file. Rectangular slips of red ocher were probably for face pa1nt, 
if not actually lip stiok. 

Below the Minoan levels at Knossos in central Crete were ruins of neolithic vi llio.ges, 
where were found spheroid and pear-shaped mace-heads, figurines of the fertility-cult 
Mother Godess (as at Troy and elsewhere in the Near East) and fine self-colored gray, 
black or brown pots, with handles and spouts, often burnished, sometimes so as to pro• 
duce o. decorative rippled effect. The potter decorated her products with incised pat~ 
terns: triangl es and ribbons filled with punctures. Parallel t o the Cretan neolithic, 
there arose a culture on the European mainland known as Grecia.n "Neolithic A" or The• 
ssalia.n I. The two most recent British authorities, in books published in 1939 a.nd 
1940, respectively, do not agree exa.ctly on the chronology of the mainland cultures of 
the period; but the mnin outlines are fairly clear. The oldest settlement of the cul~ 
ture~ at'Sesklo, Thessaly, ma.y go qack even to 3500 B.C. The Sesklo peasants culti• 
vated cereals, vegetables and fruits, and bred cattle, sheep, goats a.nd pigs. They 
lived in "wattle and daub", mud brick or even stone huts. A textile industry is attes• 
ted by recovered spindle whorls and spools. There were bracelets of stone or shells, 
cult f~gurines and almost no weapons. The peasants had hand-made delicate pots im­
itating baskets in an extremely fine burnished wure, generally red, but ·in South 
Greece sometimes black or mottled, depending on the atmosphere in firing. Decoration 
wns with simple linear patterns of wedge-shaped or round punctuations or by lines in 
white paint. In northern Greece, the r everse technique of r ed designs on a white slip 
'ms often used. Technically, the Copper Age pottery of the island of Cyprus is very 
similar to the rod-on-white Sesklo ware, and may link the latter with the Tell Halo.£ 
culture of Asia Minor. It is believed by one authority, however, that the earliest 
Europ~a.n neolithic (the Sesklo) culture elements were brought by immigrants from centra~ 
not western, Anatolia before the founding of Troy or Thermi. 

An outpost of the Thessalian culture was o. settlement at Servia in western Macedonia, 
which was violently destroyed and followed by another due in part to the invaders, 
The mixed people spread all over Macedonia. and up the Vardar valley and ac r oss the 
Ba.lka.ns toward the Middle Danube basin. The resulting "Vardar culture" was similar 'bo 
the Sesklo in many respects. The red and painted Sesklo pottery was replaced, however, 
by black polished wares, decorated by fluting, striped burnishing, incision, or white 
paint, with geometric designs includ~ng spirals. other wares from the region wil l be 
mentioned l ater. The roughly contempora.ry civilization of Ur a.nd other Near Eastern 
cities ha.s been described. Soon the "Red Crown" of the Libyans of Lower Egypt wa.s 
united by a warlike family with the "White Crown" of the Osiris-worshiping grain• 
growing Armenoid Asiatic inva.ders from Syria and Ana.tolio., who were probably already 
present in s maller numbers in late pre- dynastic times. Thus a. real change took place 
both in the people of Egypt and in their nrt nt the st~rt of the resulting early 
(Thinite) dynasties. At this time thore is seen no essential difference be~qecn 
painting a.nd relief; both were often treated us outlines filled in with color. Also, 
in r elief tho effect of modelling was often lost by the practice of using strong colors, 
such as saturated red, for outlines without regard for light and shadow. In a. sub­
sequent numb~, we sha.ll see that it wus proba.bly refugees fleeing fran Egypt before 
the armies of the conquering 11 Scorpion11 and his successor, who united Egypt, that a.re 
r espons ible for the a.dvent of the Minoun c ivilization of Crete; und in the next number 
we sha.ll treat of this civilization a.nd the oa.rly Egyptian art. 
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BLACK We ha.ve received offprints of pa.pers by Dr. F. 1. Dir.unick (Amer. J. 
Psycho!. ~· 286-9;April 1941) and by Dr. D. B. Judd (ibid, 289-94) 

AND on these colors and their definition. The former had proposed (Dim­
mick a.nd Hubbard, ibid, ~· 242-54, 348-53; 1939) that colors in all 

WHITE modes of app:eara.nc6TSurface, film or aperture, etc.) be specified by 
reference to four of seven prima.ries (red, yellow, green, blue, white, 

gra.y and black), taken two chroma.tic and two a.chromatic at a time. Judd (J. Opt. Soc. 
Amer. 30, 2-32; 1940) had proposed to call "lightness" the varia.ble attribute of ach­
r omo.tic surfa.co colors ra.nging from bla.ck to white; and "brightness 11 the va.ria.ble a.tt­
ribute of Qchroma.tic aperture (film) colors ranging from very dim to very bright. 
(I. H. Godlove had introduced the term 11 lightness 11 in a s eries of three articles on 
color harmony exemplified in the colors of pigment surfaces; see Amor. Paint J. 19, No. 
4, P• 60, . Nov. 5, 1934 and 19, No. 8, P• 48; Amer. Painter &: Decora.tor 1!• No. 5:-p. 23 
a.nd 12, ·No·. 6, P• 26 (1935). The two sets agree in haying, a.s the other a.ttributos, 
hue and sa.tura.tion. Judd now defines black a.nd vrhite tentatively as the two extremes 
of the series of o.chromo.tic s'urfa.ce colors, of zero glossiness o.nd transpnroncy, which 
differ in lightness only; a.nd he reproduces his equa.tion for the lightness L of o. sur­
fa.ce in uniform illumina.tion in terms of the luminous apparent reflectancos of the 
surface ·(A) and of the whole field (Af). Dimmick points out tha.t Judd's bla.ck, gray 
and white are perceptual terms r eferable only to the surface mode of appearance. He 
then discusses the ideas of Ward, Titchener, Gatos, G. E. Muller, Katz and M. F. Martin 
in this field and contends that· Judd's definition of the conditions for black and 
white should refer to the 11a ereal quality11 (Titchener) or film color (Katz, Martin) 
because it · is the mode of appearance that shows the least perceptua.l complication. Ho 
pr efers "film color11 to "aperture color 11 because the l a.tter contains the implioa.tion of 
a. primary source. He argues that there is no r eo.son why Judd's (1940) equation should 
be restricted to surface colors. Judd's equa.tion implies that, in uniform illumination 
(and normal photopic vision). the sufficient condition for the appearance of white at 
an achromatic, matt, opo.que surface is tha.t A be unity; and for bla.ck that A be zero 
(and Ar greater than zero). He now expands his equation to ta.ke ca.re of the ca.ses 
where there are no surfaces in tho field having luminous a.ppa.rent. r efl ectances a.s high 
o.s 1 or as low as 0. He thus includes the more common cases in which observers report 
11white 11 or 11blo.ck 11

, with certain provisos, for whatever terr.tintll members of the ach­
romatic series are actua.lly experienced in the scene. Besides A and Ar• the additiona.l 
quantities introduced o.re A , the maximum, and An· the minimum, luminous apparent re• 
fleotances of any surfa.ce p~esent in the field; also a constant K (usually lying be­
tween 0.1 a.nd 0.01) such that k A is gr ea.ter than A • He then descr ibes the necess­
ary a.nd sufficient conditions forxthe appearance of Black and white perceived as belong­
ing to .uniformly illuminated surfaces, in accord with his tent~tive definition. The 
former equa.tion becomes a speci~l case of the expa.nded one with ~ equnl to zero and 
Ax unity; a.nd another special case with closely similar values of these reflectances 
is compared with some experimental da.ta. (Judd, 1940). Judd next discusses sceno~ in­
cluding surfa.ces perceived as unequa.lly illuminated, and black and white experienced 
as qua.lities "Of color in n6n-surfa.ce modes of appearance. Our available spa.ce does 
not permit review of these pa.ragraphs, excopt to so.y that Judd discusses the question 
whether ther-e co.n be bla.ck or white volume, film (aperture) or luminous colors. 

'· 
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BIBLI.O- T. M. Abel; Amer • . J. Psychol. 52, 610-5 (1939); subjective colors ~ro~ 
line patterns viewed in polychromatic and monochromatic light 

GRAPHY 
Adrun Hilger, Ltd.; J. Sci. Instr. ~· '10-1 (Jo.n. 1941); photometric 

color como.pro.tor and (multiple reflection) amplifier 

E. Q. Adams; J. Opt. Soc. Amer. ~· 656 (1940); viewing o.ngle of r efl ectometry (mntt 
surfo.ces) 

R. Adams & M. H. Gold; J. Amer. Chern. Soc. 62, 2038-42 (1940); o.bsorption o.nd fluor­
escence spectra. of dihydro-isob_enzfurans andisobenzfuro.ns 

A. Albert; Chern. & Ind. 60, 253 (April 12, 1941); acridine compounds in peace and \V<ar 
(flourescenoe of amino-derivatives and chemiluminescence of luzigenin) 

J. E. Alcott; Amer. Paint J. ~· 52-6 (Sept. 2, 1940); decoration and styling 

W. M. Aldous; J. Oil & c·ol. Chern. Assoc. 23, 311-41; discussion 342·7 (1940); relation 
between stability of colored pigments and~heir exposure environment 

Alexander Smith & Sons Carpet Co., text. World~· No. 7, 46 (1940); application of 
fluorescent carpets 

F. •Allen & M. Schwartz·; J. Gen. Physiol. 24, 105:..21 (1940); effect o{ stimulation of 
the senses of vision, hearing, taste and smell upon the sensitivity of the organs of 
vision 

Anon.; Nature 145, 506 (1940); night-shining eyes 

Anon.; Nature 146, 597-8 ( 1940); camt>uf"la.ge in modern wa.rfa:re 

Anon.; No.ture 147, 303-4 (March 8, 1941); color tolerance (first meeting on Feb. 12, 
of the Physic~l Society Color Group 

Anon.; luner• Dyestuff Reptr. 30, 62-4 (1941); vat and naphthol dyed army duck: tender­
ing (by light o.nd air) on weathering 

Anon.; Ciba Rev. No. 37, 1355·6 (Jan. 1941); behavior of textiles under fluorescent 
light 

Anon. (data. by Council for Paint Styling of the Nat. Po.int, Var. & Lo.cquer Assoc.); 
Amer. Puint & Oil Deo.ler, Murch, 1941, 12, 14, 43; style trends in interior decorating - .. 
G. A. Anslow & E. R. Lyman; J. Opt. Soc. /uner. ~. 114-7 (Feb. 1941); spectropho­
tometric study of glutathione 

J. ~· Archibald; Text. Colorist 62, 551-3 (1940); '!how many colors11 

J. H. Archibald; Text. Colorist 63, 285-8 (May 1941); color criticism and terminology 
("dissonance between dyers and co~or stylists") 

H. Backstrom & R. Joho.nsson; z. Wiss. Phot. 38, 213-26 (1939); light filters: fluore­
scence effects 
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W. S. Baird; J, Opt. Soc. Amer. ~, 179-80 (Feb" 1941); nevr recording densitometer 

I. A. Balinkin; J. Opt. Soc. ·Amer. ~~ 461-2 (19~1); solid geometry in color space 

F. Bandow; z. Physik. Cham. 45· B," 156--64 (1939); absorption spectra. of organin sub­
stances in phosphoric and suif~ric acids at va.rious ooncentra.tions 

L. E. Barbrow; J. Res. Na.t. ·aur. Stand. 25, 703 ·(Dec. 1940); photometric procedure 
using ba.rrier-1a.yer photocells 

B. T • Barnes; J. Opt. Soc. Amer• ~~ 448-52 ( 1939.); four-filter photoelectric color­
imeter 

B. T. Barnes; J. Opt. Soc. Amer. ~, 463 (1941); direct-reading photoelectric color­
imeter 

s. H. Bartley; J. exp. Psychol. 23, 313-9 (1938); subject ive brightness in rela.tion 
to fla.sh rate a.nd the light-dark-ratio 

c. J. Ba.rton & J. H. Yoe; Ind. Eng. Cham., Ana.l. Ed. ~~ l66-8 (1940); null-type pho­
toelectric spectrophotometer 

N. s. Ba.yliss & A. L. G. Rees; J. Chem. Physics~~ 377-81 (1940); electronic absorption 
spectra in solution 

F. Benford; J, Opt. Soc. lunar. 30, 33-40 ("1940); illumination from extended sources 
computed by the theory of the Megrntibg sphere 

F. Benford; J. Opt. Soc. Amer. ~~ 362-8 (Mo.y 1941); illuminc.tion in the foca.l pla.ne 

R. F. Berdie; J. exp. Psycho+• ~· 325-32 (1940); effect of benzedrine sulfa.te on 
blocking in color na.ming 

E. A. Betts; 11Da.ta. on Visua1 Sensa.tion a.nd Percept i on Tests"; Keystone View, Meadville, 
Pa. (1940) 

He Beutler & N. Metropolis; J. Opt. Soc. Amer. ~· 115-7 (1940); hi gh- povrer tungsten 
light source 

s. Bezzi; Gazzetta ~· 160-6 (1940); integrating phot~meter for X-ray photogra.ms 

C. K. Black; Ind. Eng. Cham. 32, 1304 ( 1940).; P~int. Mo..tiuf. 1941, 77-8 vat dyes as - . . · -pigments 

A. Blackie; Nature 2:!§.. 369 _(Sept. ··14, 1940); visible sound waves 

V. L. Bosazza; Na.ture 146, 334 (1940); ~ds9rption· of malachite green by clays (possible 
ana.lytic~ method f or w~ite cla.ys by adsorption col ors) . 

w. c. Bosch & B. B. Brown; J .. . Opt.- Soc . · 'linter_ • ." 29, ~ ~66-9 {1939); wide-ra.nge intensity 
measurements in photoelectric spectrophotometry-

E. J. Bowen; Nature~~ 1081 (l9S8); fluorescence of solids 
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H. B. Br ad l ey & D. k. Derrett-Smith; J. Soc. Dyers Col. 56, 97-121 (1940); identifica­
tion of vat dyes on linen · and cotton materials (including-the determinAtion of the 
dyeing class of all dyes commonly f ound on such materials -- by color r eacti ons) 

G. Breuer & J. Schnitzer; J. Chem. Soc. ~· 461-3; absorption spectra of N-substituted 
auramine dyes 

B. A. Brice; Rev. Sci. Instr. !• 279 (1937); compensating circuit for blocking-layer 
photoelectric cells 

E. Briner & E. Perrottet; Helv~ Chime Acta~· 1253-7 (1940); ultraviolet absorption 
and fluorescence of luminol 

L. G. s. Brooker, R. H. Sprague, c. P. Smyth & G. N. Lewis; J. Amer. Cham. Soc . 62, 
1116-26 (1940); color and constitution I: halochromism of anhydronium bases related 
to cyanine dyes 

H. c. Bryson; Oil Colour Trades J. 97, 245-7 (1940); luminescent pigments and paints 
a bibliography (320 references) --

M. c. Bryson; Paint Manuf. l£• 170-3 (1940); bioluminescence 

F. w. Bubb; J. Opt. Soc. Amer. ~· 297-8 (1940); complete photoelastic instrument 

A. Burawoy; Chan. & Ind. 59, 594-6 ( 1940); conjugat @d systems and "resonance" ( criti­
cism of r esonance theory Of color) 

A. Burawoy; Chem. & Ind. ~· 855-61 (1940); light absorption, r esonance and electron . 
isomerism 

A • .Burawoy; J. Cham. Soc. 1941, 20-4; light absorption of organic compounds; IX, unsat­
urated carbonyl compounds ~somicarbazones 

L. J. Buttalph; J. Opt. Soo. Amer. ~, 124-30 (1939); high efficiency mer cury and 
sodium vapor lamps 

G. D. H. Carpenter; Nature 147, 356 (March 22, 1941); sidelight on t he causes of 
coloration in butterflies 

w. L. Carson; Gen. Elec. Rev. ~· 91-2 (1940); luxmeter: ~onstruction and application· 

c. H. Cartwright, J. Daniel & A. Petrauskus; Nature 146, 591 ( Nov. 2, 1940 ); infra­
red (and visible) transmission of t he human body (the-cheek ) 

H. M. Cartwright; Photog. J. 80, 289-300 (1940); .color reproduction: direct and mask-
ing methods 

Chane e Bros • & Co., Ltd.; J. Sc i. lnstr. 
color filters !!· 123 (1940); transnission curves of glass 

C. H. R. Chesaey; "The Art of Camouflage"; Hale (1940) 

z. w. Colson; J. Amer. Med. Assoc. ~~ 1525-7 (1940); effect of alcohol upon vision 
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B. N. Compuneisky; Trud. Inst. Izuch. Mozgn Bekht. ~1, 72·6 (1939); change of cdlor~ 
perceived on white and black backgrounds at small viSual angles 

w. R. Cook; Canad. J. Research 19, 85-95 (1941); colour and colour stability of pork 
after frozen storage and converSion to ba.con 

Council for Piunt Styling: -- see Anon. 

K. J. w. Craik; J. Sci. Instr. 18, 1-6 (Ja.n. 1941); instruments and methods for men­
suring sensory events 

K. J. w. Cruik; J. Physiol. ~· 179-84 (1940); transmission of light by the eye media. 

K. J. W • Craik; Nature 145, 512 (March 30, 1940); ·origin of visual afterimages · 

E. C. Crittenden; J. Opt. Soc. Amer. 28, 53 (1938); new system of photometric unite -
E. C. Crittenden; J. Opt. Soc. lunar. 29, 103-7 (1939); terminol ogy and standardS' of 
illumina.tion 

w. J. Crozier; Proc. Nat. Acnd. Sci. Wash.~· 334•9 (1940); theory of visual thres­
hold; part II; kinetics of a.daptntion 

w •. J. Crozier; Proo. Nat. Aca.d. Sci. Wash. 26, 382-9 (1940); on the l aw for minimal 
dis crimination of intensities; IV. .6 I as nfunction of intens ity 

H • . ~· Darby; J. Amer. Chem. Soc.~· 1874-5 (1940); continuous source f or Spekker 
photometer .. 
H. Da.user; Dissertati on, Heidelberg (1939); apparent motion by perspective displace­
ment of active head movements (induced movement when the hand or body is the frame' 
of refer ence ) 

E. H. Davi es ; Paint Mnnuf . l£• 33 (1940); luminous 'paints in wa.r-time 

E. c. Davi.s; Science News Letter~· No. 25, 390-1 (June 21, 1941); color-blindness 
test · ' 

M. N. Davis; Pa.per Trade J. 111, TlU'PI Sect., 184·8 (1940); use of color-measuring . 
: fustruments in the ma.mrl'actur;r-of uncoat ed pa.per 

v.· Dema.nt &: 0. Petzold; Paint MD.nuf .• .!£.• 28 (1940); fluor escence and the black-out• · 

y. Dema.nt &: 0. Petzold; Piant Mnnuf. l£• 60-l (1940); fluorescence efficiency 

V. Demnnt &: o. Petzold ; Paint Mnnuf. 10, 86-7 (1940); fluorescent pi gments (--see also 
Petzold & Demant ) 

M. Deriber~ ; Tiba 16, 223-4 (1938); use of na.phthol compounds as fluorescent indic~~ 
tors 
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