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NEW INDIVIDUAL At a meeting of the Executive Committee held just prior to the 
annua l meeting of the Cow1oi l on ~arch 4 , three new individual 

MEMBERS members we re accepted . We are gl ad to we lcome them to membership 
i n the C_ouncil: Dr . Victoria K. Ball of Weste rn Rese r ve Unive rsity, 

whose inte r est is in art education; Dr. Ellis Fr eeman of the Bur eau of Visual So ience, 
American Optical Company, whose inte rest is psychological and psychophysiological ; 
and Mr . Jos. P . Gaugler , president of Fiatelle, Inc. , who is particu l a rly inte r ested 
in merchandising research . 

CHANGES I N The Optical Society of .America has r ecently added Professor Parry 
Moon and Dr . Elliot Q. Adams to t heir list of de le gates . Dr . 

DELEGATES Balinkin has recently been made chairman of de legates from the 
Ame r ican Ceramic Society, r eplacing Dr . ~eyl who found it neces­

sary to r esign from this work . Mr . J . R. t.lonnar is now a delegate f r om the Textile 
Color Card Associat i on of the U. S. Inc. 

REPORT CHANGE Seve r a l delegates and membe rs ha ve recently reported to the sec ­
retary that they have not received recent News Letters. In 

OF ADDRESS severar of these cases there has been a change of a ddr ess. This 
note is to r emind you that Counci l publications are general l y 

sent second- class mail and that therefore this material is not forwarded in the same 
manner us fi r st-class mail. Therefore if you expect to get your Ne\7S Lette r s and 
other Council reports , please supply changes in address t o the secreta17. 

CHAIRMAN JUDD' S It is customary for the chairmo.n to summa rize briefly the 
a chievements of the Cotmcil during the past yen.r and to i n-

1942 REPORT TO THE dioate the expected course of things to come . Foremost 
among the events of the past year 'vas the fi r st formal at -

ANNUAL MEETING tempt by the Cow1cil to brinE recent technical knowledge of 
color to bear on the p roblems of a rt . I refer to the 

Symposiwn on Color in Art Education o.nd the attendant r evievv of a rt- school teaching 
methods held with compl ete color exhibits at the Metr opolitan Musewn of Art. Pub­
lished accounts of these papers have r ecently been distribute d. 

Development o f a tesr for color aptitude has been continued and is appa rent l y ap­
proaching successful conclusion under a committee of which Dr . Dimmick and Mr . Foss 
are co- chairmen . .H. subcommittee under Dr . Le Gr and H. Ha r dy has meanwhile standard­
ized a t est fo r red~green 1discrimination based upon the materials pr epared for the 
aptitude test, and has placed it at the disposal of the Armed Se rvices as an aid in 
the selection of personnel to operate aircraft . The News J~tter has been maintained 
at its pre - war levels of qontent and scope and in spite of heavy v~r-time demands on 
its editor-in.:::oh i ef , Dr. God love, has r eached you at a fairly close app r oximo.t i on to 
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its bi-monthly schedule. New recognition has been gained for the ISCC-NBS method of 
designating color. The American War Standard for the Specificat ion and Description 
of Color. Z44-1942, was approved last June 17th. This standard reco~~ends the 
ISCC- NBS color names as the last of 4 provisions for color standa rdization. 

A new privilege has been offered to the Council, that of naming one of the trustees 
of the l!Iunse ll Color Foundation recently established through the unse lfish act of 
l.~rs. Juliet E. 0. Munsell, widow of the originator of the Munsell system, Mr. A. H. 
M\msell. This r esponsibility hns been accepted and the Executive Committee has 
named our secretary, Miss Dorothy Nickerson. as this trustee. Anothe r new responsi­
bility of the Council has also been placed i n Miss Nicke rson' s capable hands. My own 
member body , the Optical Society of America, has r equested the Council to arrange a 
series of pape rs on color blindne ss. This se ries was a rranged with the advice of 
the Executive Cow~ittee. It is scheduled for Saturday morning in the Keystone Room 
of this Hotel. All of you a re cordially invited to this session as v..ell as to t he 
other sessions of the Optico.l Society, both of contributed a nd invited papers. 

To peer even further than 2 days i nto the future, i t is expected that Council 
policies will be more explicitly formulated in the near future than they a re now in 
the Article s of Or gnnization and Procedure . We. expect to keep on the a l e rt for ways 
to serve the wa r effort. to encoura ge the development of color knowledge , and to 
arrange for the e ffective use of that knowl edge . This work will be co.rried on in 
spite of the loss of our Vice-cha irman, Dr. Walter M. Scott, to the Chemical Warfare 
Service, and t he loss of other valuable dele gates and members to the urgent business 
of winning the war. I say ·with confidence, the work will oo curried on, because I 
know from experience how vrel l I ca n re ly on the coopera tion of those of you who are <--

left. 

ASSOC IATI ON ACR held a re gular meeting on January 27 at Art Center, Chicago, 
32 We st Randolph Street. At this meeting a three-man Board of 

FOR COLOR Experts r eplied to questions about the new Chicago Subv.~S.y, in­
cluding such questions as the following proposed in the announce-

RESEARCH ment: How can the color scheme s of the new Chicago Subway stations 
speed up traffic and promote safety? Will advertisements in the 

new subway stations be "as junky-looking as those in the New York and Boston subways" 
or will some system of control be exercised? The experts were Alfred Shaw of the 
Chicago Planning Commission, member of the Boa rd of Directors, Chicago Art Institute 
and Consulting Architect for the Chicago Subways (Ur. Shaw was a rchitect of the 
Me rchandise i1a rt, world's l a r gest office building); E. V. Buchsbaum, Architectural 
De signe r, Chicago Subways; and lffalter Rasmus, Arch itectural Engi nee r. Chicago Suby.J8.ys . 

The present officers of the Association, ;mich is affilia ted with Art Center, Chicago, 
a re: President, Merle B. Sweet, Northe rn Pigment Co. Ltd.; Vice-president, Oliver J. 
Lunn, U. S. Color Card Co., Secreto.ry. Albert E. Russell, Jewe l Paint & Varnish Co.; 
Treasurer, Ben Heathe rly , Metal & Glass Products Co.; Directors, E. D. 1.1cGlone , Wm. 
B. Ingram, Bruno Movrich, James Fruin and Tom Byron. 

Art Center Chicago . in 1vhich ACR is assoc iated a long with five other organizations, 
in January sent out invitations to three shows. One was the work of Kenneth Waldemar 
Olson, including photogr aphs both in monotone s and full color, sketches, rende rings, 
product designs, interiors, sale sroom o.nd office designs, convention displ ays and 
unusua l ,.yater colors. The other shows were the Society of Typographic Art's War 
Printing Show and t he Annua l Chicago Photogr aphy Exhibition. To.ylor Poor is Pr esident 
of Art Center Chic~go . Another affilinte, the Art Directors Club of Chicago r ecently 
sent out invitations to the 1943 Annual Exhibition of Advertising Art, held during a ll 
of hlarch at the Chicago Art Institute. 
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NEW TCCA At a recent meeting of the Bpcrd of Director s of the Texti l e Col or 
Card As sociation of. the U. S. Inc ., John F. War ne r, Director of 

DI RECTOR Development of the Calc o Chemica l Division of the .l1me rican Cyana-
mid Company was appointed a director of the Associat ion to fil l 

the vacancy caused by the death of William Hand . Before joining the Calco Chemical 
Company as vice - president in 1937 , tlr . Warne r vJas associated with Pacific Y.:ills in 
the management of their textile , printing and finishing plants a.nd i n the merchan­
dising of the ir cotton and rayon piece goods . A l eader in the development of fast 
color dyeing and an authority on synthetic textiles , Hr. Vlarne r has bee!! at the fo r e ­
front of many movements for the betternent of t he textile industry . He is also a 
member of the As soc i ation ' s Dyestuffs Advisory Committee , appointed immediately afte r 
t he declar ation of war by the United States , to advise the organization on the colors 
i t Vlill pr oduce fo r the duration. This committee also se r ves as a link between the 
Association and the Dyestuffs Division of the War Pr oduction Board , whose chief is 
Dr. Arnold Lippe rt. 

In addition to Mr. Warner and the Assoc iati on ' s Pres i dent , Charles ? inne l of t~rri­

mack ~fg . Co., the following now se r ve on the Assoc iation's Boar d of Directors : 
E. I rving Hanson, Sr., Stunzi Sons Silk Co.; Allan c. Jacobson , J.P. Stevens & Co .; 
Carl E. Kempf , Brewst er Hat Co ., Inc .; 1'1 . R. f,iacintyr e , Joseph Banc r oft & Sons Co .; 
William B. Ol sted , American Viscose Co. ; Brainer d Pid geon , Stunzi Sons Silk Co.; 
Armand Schwab , Armand Schv~b & Co.; Al f red L. Simon , Alfr ed L. Simon & Co., and Roy 
E. Tilles , Gotham Hosi ery Co., Inc. 

MRS . REI MANN 
NEW TCCA 
RESEARCH 
ASS8C IATE 
AT THE NBS 

It was recently announced by ~.:rs . Ma r gar et Hayden Ro r ke , Managing 
Director of the Texti l e Col or Car d Association of the U. S. Inc. , 
that Mr s . r~nevieve Reimann, v~ ll knovm to many of our r eader s , 
has been appointed by the Association as Research Associate at 
the National Bureau of Standa r ds unde r the supe rvision of our 
Cha irman and NBS Physici st Dr. Deane B. Judd . I t was stated that , 

as a phase of the Associat ion' s broad program of color identification and standardi­
zation, the project would include the spectr ophotometric calibration of the 216 
colors of the Ninth Edit ion of the Standar d Col or Card of America. and the t r ans l ation 
of these standards into the l anguage of scientific specification and nomenclat ure . 
The spectral refl ection curves of each of the standard colors will be measur ed on the 
Bureau ' s Recording Spectrophotomete r. Then wi ll follow the location of the colors in 
the ISCC - NBS ~ystem of color na.mes and the assignment of the corresponding designa­
tions a. long with the visua l comparison of the 216 colors with the ~:unse ll stcnda rds 
and assignment of Munsell notutions to the colors . When the entire data. have been 
assembl ed they va ll be printed i n booklet form and pl aced at the disposa l of the 
Gove r nment a.nd industry and wil l be c. suppl ement to the Ninth C:di tion Standar d Card . 

The Association be lieves that the compilation of this V'.J.. luable dc.ta will provide a.n 
-~ authoritat ive guide not on ly for the color-using industries , but also for the 

Quarte rmaste r Gene ra l' s Office and its various Depots , the Navy Department and othe r 
branches of the Gove rnment. As t he War Depar tment has adopted the Spectr ophotomete r 
for measur ing i ts col ors and as th i s and other Depar tments of the Government also 
make wide use of the Ninth Edition Standard Card, the coordination of these specifi­
cations wil l be most va luab l e for war requirements . Mrs . Rorke , who has been wor king 
on this plan for two year s, stated that the dat a will suppleme nt and tie into the 
wor k of the Ame rican Standards Association and the Inter- Soc iety Col or Council 3 the 
Textile Color Card Association being a membe r of both these gr oups • 

.Mrs. Reimann, a f ormer student of the Maryland Institute of Art and Johns Hopkins 
Unive rsity and for many years associated with the Munse ll Color Company , i s especially 
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well qualified to carry on this important research work. She had previously served as 
as Research Associate for the Cordage Institute at the National Bureau of Standards an 
and is well acquainted with the pr oblems of ~tro~hQtomet~~. 

NEW ASTM There has recently been announced the Third or December, 1942 , 
edition of the A. s. T. M. Standards on Pa int, Varnish, Lacquer 

STANDARDS and Related Products. This brings up to date 120 specifications, 
tests and definitions issued by the American Society for Testing 

t.iate rials through the work of its Committee D-1, comprising more than 200 authorities 
representing consumers , producers and general interests. Some sections of special 
color interest i n the chapter on Pigments include: Tinting Strength (White Pigments) 
and . Tint- Strength and Mass Color (Col or Pigments ); in the chapte r on Paint Tests, 
Putty are: Hid ing Povre r (Relative Dry) of Paints, Spectral Characte ri stics and Color 
qf Objects and t:Oaterials , Specular Gloss of Paint Finishes, and Definitions of Terms 
Relating to Paint , Var nish , Lacquer and Re lated Products. Other chapters include 
Drying Oils and Thinners; Driers, Shellac, Varnish and Varnish Mate rials; Lacquer and 
Lacquer Mate rials; and Paint Weathering Tests. The book contains 425 pages , 6 x 9 
in., with heavy paper cove r. It sells for $2 .25 per copy, with reductions for more 
than 10 copies and to ASTM members. It may be purchased from the society at 260 s. 
Broad St., Philade lphia, Pa. 

LUMINOUS AND We have received a copy of the National Bureau of Standards' 
Letter Circular LC 703 of this title, which replaces LC 678 1 

FLUORESCENT and is dated Ser>tember 9, 1942. It is a 9-page single-spaced 
mimeographed l etter. Luminous Paint is divided and described 

PAINTS under 2 hea.dings : Phosphorescent type and Radioactive Type. 
About 3 pages are devoted to the de scription and propertie s of 

these . Two pages of r ef e r ences in this section are divided into Government Publica­
tions and Publications Other than Government . In the section on fluorescent paint, 
after the description follows a paragraph on its application and uses, then several 
refer~nces to articles by Demant and Petzol d . The third main section gives a list 
of Sources of Suppl y, naming over 30 firms, with addresses. 

DISTRIBUTION 

OF 1942 

MATERIAL 

It has been our custom to r eport the dist ribution of subject 
material in the News Letter each year at the subsequent meeting. 
During 1942 it was approximately as follows : 

Strictly news 
Bibliography ( inc l. patents) 
"Feature" articles 
Reviews of current literature 
Index 

42.1% 
33.4 
14. 9 

7.9 
1.7 

The "features'' included Birren' s Color Trip, Dimmick ' s letter on Vitamin A and Color 
Blindnesn , Kelly ' s Color Poem, Farnsworth's l ette r on the J~titude and Longitude of 
Color (Use of Munsell System), Eaton's letter on the First Known Colorist; an article 
on Camouflage ; Isabel Moore ' s l ecture on the Psychology of Color, and Godlove's 
se ries 11 Color in Painting throug;h the Ages ." (Total of 14. 9'/o) . 

STAMP· We have re ceived printer's proof of William H. Eeck ' s "A Study 
of the Colors of the 1861 , 31f U.S. Design Stamp, " to be pub-

COLOR lished in "The Stamp Specialist." According to an Editor ' s 
Note . this "is undoubtedly one of the most thorough studies of 

color as applied to stamps that have eve r been attempted. 11 The pape r includes ei ght 
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figures . After an introduction explaining col or in populur terms , the author ~ext 
considers paper and gum ana l ysis , ink anal ys i s and design ana l ysis as they affect 
color; effect of light sources; the attributes of colors; stamp classifications and 
psycholo gica l notations; spectrophotometric anal ysis of stamp colors; units of color­
difference ("Judds") and a scale of quantitative Discriminative terms relating to 
these units; ana l ys i s of the colors of individual stamps "on" and "off cover , 11 and 
deviations in 11Judds , 11 from a standard pink, of the colors corresponding to stamp­
expe rts ' color terms, a s "da r k red ro se " or "pigeon blood. 11 A strip of three stamps 
was used as p relimi nary standard. In order to dete r mine the effect of a cover on the 
color of the stamp, one stump was p l aced on the back or interior of a cut- open white 
1863 cover. Another stnm~ projected from the cover , and from n t h ird the gum wns 
removed . Corresponding lz -mm. - square ar eas ~ere examined with the G. E. Recording 
Spectrophotomete r of the Electrical Testing Laboratories , New York City . Some ex­
pe rimenta l conclusions were as follovTS. Stamps on cove r produce a great e r per cent of 
re flection in the r ed end of the spectr um than do any of the stumps off cover. All 
stumps 11exper tized" us 11pink 11 exhibit an inflection in the r eflection curves at 520-
560 mu. Removnl of the gum da r kens the f ace of the stamp slightly and l i ghtens the 
back of the stamp by 6 - 8 %. Adher ing the stamp to a 74 %-reflecting cover lightens 
the face of the stamp by 3 .5 %. The margin sheet , which is exposed to light more 
than the back, dar kens with respect to the back by 7 . 5 - 9 ~L wher eas the back of the 
mar gin sheet compared vdth the back of t he degummed stamp is 20 % darker . 

Using 11Judd 11 (in analogy with e l ectrica l units , this shoul d be uncapitalized - Ed . ) 
for Dr. D. B. Judd's 11~IDS unit 11 of color-diff erence , t he author defines a 11trace •' 
as 0 . 0 - 0 . 5, 11slight 11 as o.5 - l.5, "noticeable 11 as 1.5-3 . 0, 11 appreciable 11 as 3.0- 6 . 0, 
11much 11 as 6.0-12.0, and 11ve ry much" as r.lOre t han 12 judds . Using a st rip of three 
sta:nps with gum as sta~durd, 7 "pink" stamps differed appreciabl y (4 . 90) ; 2 11 r ed 
browns 11

, apprec i ably (5 . 5); 3 11roses", much (8.36) ; 3 11pigeon bloods, 11 6 "not pinks, 11 

2 11dark red roses 11 and one 11 lake 11 diffe red very much (13 .10 , 16 .71, 17.54, and 39.04 
judds , r espective ly ) . But the pi nks a nd pi geon bloods we r e c l ose in percentage 
reflection (32 . 80 and 31.28), while the others ranged down to 17.32 % for the "lake. 11 

It is reco~mended that the color, measured 1~ rom. under the chin of the portrait , 
reflect more t han 30 % fo r pinks and pigeon bloods. 

To compare colors 11on cover 11 a nd 11 off cover , 11 the author lists three possible methods : 
(1 ) classify only st~mps on cover ; (2) correct spectral reflection curves of on-cover 
measurements to off- co,re r conditions ; and (3 ) use e ithe r a stamp on- cover or off ­
cover and specify the judd differences between the t wo .colors. The author uses the 
second method . He dete rmines the 11 ink color 11 by a graphical method of subtracting 
11 paper color 11 from 11 stamp color. 11 He concludes tha.t when 25% of the paper color is 
subtracted f rom the stamp color, the off-c ove r 11pink 11 diffe r s from standa rd by 13 
judds or l ess . He next establishes a 11Pr oposed Standa rd Pi nk , 11 whose ICI specifica­
tion is x = .3678 , y = .3279 , Y = 33.84, excitation purity = .184, and dominnnt wave ­
length = 598.2 mu . A certain "nea r pi nk" for example, diffe r ed from this by 1.86 
judds toward the red- ye llow-red. Final r ecommendations o.re : (1 ) tha t on-oover 
11pigeon blood 11 differs f rom the proposed Stando.rd Pink no more t han 7. 50 judds, fall 
in the red-purple - red re gion , have a reflectance of over 3q1o and differ from the 
original color of the stamp no more than 13 judds when 25% of the paper color is sub­
tracted from the stamp color; a lso that the correction fo r off-cover shall be no mor e 
than 4 j udds from the original on-cover col or ; (2) that off-cover "pink 11 differ from 
proposed Standard Pink by no more than 3 . 5 judds within the r ed-pur ple to bl ue - green 
range , have a reflectance over 3o%, and diffe r from t he original color not mo re t han 
10 judds when 25% of the pape r color is subtracted. The essential difference between 
pink und pi geon blood is that the hue r ange of the former is l arge r. The method is 
stated t o be applicable to all stamps of all hues. 
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DOMINATOR- A new theory of color vision has been proposed by R. Granit of 
Stockholm under the title: 11A physiological theory of color per-

MODULATOR ception, 11 Nnture 151, ll-4 (January 2, 1943). The theory results 
from experiments utilizing a technique for which E. D. Adrian 

THEORY OF laid the basis; Hartline (1938) developed a method of micro-dis­
section around the blindspot for isolation of optic-nerve fibers-

COLOR vISION and Granit & Svaetichin (1939) n micro-electrode t echDJique for 
picking up impulses from the fibers inside the anaesthetized 

animal eye with cornea and l ens removed. Discharge s of spikes of impulses are ob­
t a i ned; but t he re is no definite correlation bet ween type of dischar ge and type of 
col or sensitivity . To analyze the "color sensitivity" of the discha r ges •. there we re 
plotted as ordinates the reciprocal of the energy necessary for a threshold response 
at each wave l e ngth. These ordinates were expre ssed relative to the maximum aft e r 
correcting to number of quanta (Dartna ll & Goodeve, 1937). The results suggest o. 
differentiation of sensations into two ca te gorie s of brightness a nd chromaticnes s . 
The cur ves for different dark-adapted animal retinas (the simplest structure) r epro­
duce the absorption curve for visual purple (Lythgoe, 1937), with maximum a r ound 
500 mu. On light ndaption, the human curve shifts (Purkinje shift) to 560 mu; and 
the new curve determines the distribution of brightness in a spectrum st rong enough 
to elicit sensa tions of col or (photopic, cone, spectrum). 

In light-adapted animals, the curves are of t wo type s : (1) broad (absorption ) bands , 
called "dominators; 11 (2) narrow bands, called ''modulators." The dominator is l o ­
cated at about 560 mu (frog, snake or ·cat, but not guinea-pig or rut). It is iden­
tical with the average curve from muss receptors of light-adapted eye s of t he same 
species; thus it is the carrier of the Purkinje shift. As it also corresponds to 
the human scotopic luminosity curve, the dominator is re garded as responsible for 
brightness. Col or broadly is thought to be due to modulation of the dominant (and 
most frequent) impression of brightness by the much rarer modula t ors, which occupy 
very narrow bands of sensitivity in 3 preferred regi ons around 580-600, 520-40 and 
450-70 mu. In some eyes with 1% or l ess of cone s (rat, guinea pig), t here is nlso a 
narrow band at 500 mu, where the absorption max~nmn of visua l purple is located. 
With these there is no Purkinje shift on light adaptation but instead u change of 
visual- purple type of curve to modulator type; t hut is, light-adapted rods serve a s 
cones. The most frequent modulator is the ''red" o;ne at 600 mu. In the cone-eye of 
the snake it is genera lly (but not a lways) connected to a "green11 hump at 520 mu, 
suggesting a "green11 modula tor that fniled of isol ation. But in guinea pigs and 
fro gs the green modul ators were at 530 mu, t he "blue 11 at 450- 65 mu; the frog ha s 
modula t ors also at 580 and 600 mu. ''As r ods and cone s may conve r ge towo.rds a common 
ganglion cell (Pol yak, 1936), and ns many other f actors antngon~ze isolation , it is 
clea r that all ntempts t o interpret complex curves a s we ll us t o understand the 
nature of the sensory message as a whol e must begin by emphasizing the positive 
character of the evidence for the existence of cur ves us simple a s the modulat ors." 

Work with the snake suggested thnt the dominat or i t se l f is composed of modulators 
joined together in such a f ashion - either phot ochemically or by connections in the 
retinal synnpse s - a s t o operate as a functi onal uni t. But this a ssumption is not 
essential to the theory based on the experiment s. It woul d explain why stimulation 
of a ll modulators together a lso causes pe r ception of wh i te , and not of all hues 
confused. The modul ator-s would in this ca se me rely add to the effect of the domina­
tor. Alternatively, the modul ators could be coupled in antagonistic pairs which 
neutralize each other. In fact, in eyes having both 11 red 11 and 11 green11 modul ators, 
they are very difficult to separate. The author examine s the consequences of experi­
mental subdivision of receptors into a great number of narrow modulators varying 
somewhat in shape, locus, sensitivity and number within 3 preferred spectral regions . 
The dominator mediates the domenant sensation of brightness and is modulated by the 
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modulator s s o as t o f: i ve t he h ighe r cente r s a cue for t he integr at i on of "color." 
( l ) the gr eat e r the wave l engt h d i stance f r om t he cente r of the dominator, the 
da r ke r .the color • . Thi s we know t o be t rue . ( 2) W. D. Wright (1 934 ) has shown that 
select ~ve adaptat1on of t he human eye to any col or causes chief l y a l arge gene ra l 
reduct1on of b ri ghtness and an i ns i gnificant se l ective e f fect on the fatigui ng color. 
This ~ s a lso a ~irect c~nse quence of a domi nator for the pe rcept i on of bri ghtness . 
Clas s1ca l theor 1es r equ1r e not onl y a much l a r ge r select ive effect on the fati guing 
color but n l so a cons i de r able shi ft of the l umi nos i ty curve . (3) As it is im­
pr obable that a l l receptor s would be of e xa ct l y t he same th reshold , a diminution of 
intensity shoul d , on c l assical theor ies , lead to a pe r ception of chr omatic spots . 
Instead it leads to t he spectrum becoming colorless , with the brightness d i stribu­
tion of the dominator, as requi r ed by the pre sence of th i s most common re ceptor. 
(4) Simila rly , a r educ t i on of a ra n of the visual object , known to l ead t o disappear ­
ance of its color with ma i nt ained b r i@1tness distribut ion , must do so because the 
"small" stimulus has mere l y a chance of hitting upon the common dominator. (5) 
color-blindness need not , but~ be poss i b l e wi thout par a lle l change of the phot op i c 
l uminosity curve . A c olor-blindne s s of this t ype would be the commo n form of red­
green bl indness (deut e r anopia ), to be int e r pr e t ed as absence of the " red '1 and '' green '' 
modul ators , with the r emaining dominator a l one giving the norma l l umi nosity cur ve. 
Without a separ ate s t r ucture fo r the pe r ception of br ightness as d i stinct from chr o­
mat icness , no t heor y can e ve r hope to e xpl ain color - blindness unaccompani ed by con­
s ide rab l e "luminosity- blindness 11 to light f r om the 11blind 11 region of the s pectnun. 
Conside red in relat i on to the compl ete col or sense of man, many of the animals r ep­
resent di ffe r e nt type s of col or-blindne ss . The guinea p i g c omes ve r y near the tot a l­
l y col or- b l ind (but has modul ator s i n the shor t wave r egion) ; t~e cat nea r t he 
deute ranope . 

Wi th the three pre fe rred r egions fo r the modulat or s , the theor y can do what the 
trichr omatic t heory does and "also demonstrates the essent ial corre ctness of Thomas 
Young ' s great gene r alization," although it is ne ce s sa r y to assume a greate r or lesser 
numbe r of somewhat d i ffe r ent modulator s within the se r egions . The main crux of the 
classic a l theories is the l ac k of pr e cision in the c oncepts account i ng fo r the pe r­
cepti on of white as a se pa rate entity , 1mich , neverthe less , somehow is intimat e l y 
connected with t he pe rcept i on of chr omnticness . The t r ichr omatic t heo r y r egar ds 
white as due to the summed effects of , chiefly , the r ed and green sensitivity cur ves. 
This fo rces the theory t o a ccept the consequence that r emoval of 11 r ed " or "green" 
or both shoul d cause r emova l of pe r ception of b r ight ness in the same r egion of the 
spectr Qm. He nce the r e coul d be no col or- blindne ss without profound change s in the 
form a nd l ocu s of t he l tuninosity curve . It is an admission of fai l ur e to have to 
expl ain so impor tant a ?henome non as de ute ranopis by pushing i t nside to be taken 
care of by the "highe r centers ." kany of the phe nomena to which the trichromatic 
theory has di r e cted attent i on need ,not be discussed , for the dominator-modul ator 
theor y does not nece ssar ily exc lude the explanations al ready available . Thus fo r 
example the finene s s of hue discrimi nation in d ifferent regions of t he spectrum may 
be explained i n the classical way , or e lse by the assumption that the numbe r of 
slightly diffe rent modu l ator s i s par ticularly gr eat in the regi on of maximum hue di e­
crimi nation. I n its pr e sent f orm, t he theory gives no expl anat i on of "cont ra st 
color, " though certain a lternatives seem r ea sonable in view of the fact that diffe r­
ent elements a re so oft en coupl ed toge t he r and that the r e tina contains a large num­
be r of coupli ng synapses . I f a ce rtain percenta ge of the 11 red 11 and "green" modula ­
to r s a r e coupl ed in such a manne r that both dischar ge when eithe r is stimulated , the 
natura l r e sult to expect f r om the asymmet r y caused by fatiguing eit her of them is 
that the other one should predominate in the neighbor ing region as well as in the 
off -effect . The e xpe r iments themse l ves have not yet dea l t with situations cal cul ated 
to brinf fo rth contra st phenomena . 
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I t is impossible in a brief r eview t o deal wi th the eva ilo.ble evidence concerning the 
nature of . the col or- sensitive substances. The hypothe s i s the author pre f e r s is that 
visual pur ple (the dominator of the scotopic eye) is the parent substance for the 
photopic domina tor and the modul ators. Its mol ecul e consists of a pr ote i n nucleus 
se r ving a s da rrier for about 10 chromophoric gr oups (see Br oda , Goodeve . and Lyt~goe , 
1940) . The different color-sensitive substances may be due to chan@9S 1n the l1nka@S 
between ca rrie r and chromophores . 

The Editor ventures to sugge st that this theory has ce rtain attractive f eatur e s vmich 
may provoke i nte rest and crit ici sm; and invites our reade r s to comment in these pages. 
It may be pointed out that one type of "coupling" between modul ator s may be the fus i on 
of chromophore s by resonance or othe r inte raction to form a composite chromophor e with 
the ef fe cts of the original one s disappearing. It is known that in othe r cases , chro­
mophore s joined by non-resonating or i nert atomic groups (which "insulate " the chro­
mophores from each other) exhibit the separ at e ef fec ts of each one . The effects of 
absorption mi ght pr of itably be exami ned i n the light of "Stange l' s Pr inc i pl e , 11 (Lesbre , 
1932) a special manifestation of a broade r principl e , according to which tendencies 
toward growth of particles (in the colloid range of sizes) a re accompanied by an in­
crease of t he amount of light abso rbed ; a nd t his is l ikewise t rue \Wlen simpl y r e l ated 
molecul es ar e compa red . Re cent wor k on absorption of light at one point i n the mo l e ­
cule and decomposition at anothe r (weake r ) point , a s we ll as r ed i stribution of ene r gy 
in l a r ge mo lecules among the sevara l de grees of f reedom without decomposition (Norrish, 
Cr one and Saltmar sh , 1934) ought also to be kept i n mi nd . Finally , it must be pointed 
out that , a l though the author 's reasoning bear s the natura l imprint of a bias f r om 
compcri sons with human vision , he has not i sol ated modula tors in the human visual 
system. 

COLOR I N 
PAINT I NG 
THROUGH 
THE AGE S 
XV . 

Cre t e , t he Cyc l ades and Greece . In Cret e , about 2750 B.C., began the 
Early Minoan II pe riod; and soon afte r, in Gr eece , Early Helladic II , 
whi l e the passage from the fi r st to the second Early Cyc l adic culture 
wo.s not clearly mar ked. During Early Mi noan II , t he singl e -bladed axe 
was r e pl aced by the two-edged axe , a l so known to the St~erians , end 
became a f etish or symbol of divine powe r. Dnrk self-col ored burnished 

potter y , l ike the eerly Anatolian und Cycl adic Wares , continued ; but i n East Crete the 
potte r cove red he r vesse ls with a r ed ferruginous wash which she r e lieved with dar k 
(b l eakish ) blotches de l ibe rately produced by the r educi ng act i on of gl o\ring charcoal . 
There was al so a clear buff war e ; and a lustrous r ed t o b l ack gl aze pai nt was used to 
simul ate the ol d burnished war e , vlhile both white - on- da rk and dar k- on- light patte rns 
came into use. In Central Greece , the Early He lladic II population , though living by 
farmin~ , fishing and grape cul ture, was urban in cha r a cte r; and t r ade , industr y and 
metal mining we re well de~loped . A buff pottery was covered with a l ustrous r ed to 
bl ack gl aze paint n.s on Cr ete . A dist i nctive shape was the "sauce boat ." Leg 
amulets , tubes , "fry i ng pans ," marble idol s and pa l e ttes and double - spiral pins we re 
articles of commerce . 

The Va r dar-Mor ava culture of Vinca was continued at Starcevo on the midd l e Danube 
River. He r e and at othe r sites in or nea r West Rumania , the pott e r s ' clay fired brown 
or red; and darker br owns and bl ack vve re used f or designs . They we r e often red on 
b lack at Vi nca, sepia on black a t a moravi an site ; end black, r ed , brown , buff or even 
v;hite or red at Starcevo . Pedesto. lled bowls with basketry (angular end cr isscross) or 
spiral patterns \~ re common. This paint ed v~re de r ived through Thessaly f r om Souther n 
Asia tanor, having its r oot ultimately i n the Te ll Hal af cu l tur e . In the West Rumanian 
sites, decoration by painting; r epl aced ornament by i nc ision; but the patt erns remei ned 
essent i a lly European. The great deve l opment of curvil i nea r designs was probabl y due 
to a. mesolithic e l ement in the popul etion. Anothe r Rumani an site , Tordos , prev~ously 
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descr i bed a long with Vinca had red designs painted on a white - slip ground as well as 
r ed or brovm on the natural buff-f ired sur face . 

Central Europe · Farther north , Danubian I peasants mixed with sur viving Ter denoisian , 
h'.aglemos ian and other mesolithic food- gathe r ing peopl es , while Danubians still spread 
down the Ge rman rivers . The mixed peopl es formed several local groups , distinguishabre 
chiefly by their pottery. One gr oup , marked by its "stroke - ornamented" war e , a ros.e 
in Bohemia and spread into Mor avia , 1[acedonia , Bavaria and Central and East Germany. 
The pots were round-bottomed, decorated with skeuomorphic zigzag patterns made up of 
ribbons e xecuted by a se ries of d istinct jabs i nstead of continuous lines. Over ·a 
large a r ea the earlie st wa re v~s the monochr ome linear - deco rated pottery , with spiral 
and meande r "r ibbons , " a f r ee rambling style suited to the s imple Danubian peasantr y. 
The too l-point str oke or nament , a p l anned design, was a development . This progress 
may be seen in the four successive settlements r ecently excavated a t Lindenthal near 
Col ogne , and also at Flomborn near Mainz on the Middle Rhine . A similar fusion of 
Danubians with forest fol k explains the Rossen cultur e which grew up in Gennany about 
2600 B. C. The competition for l and is indicated by fo rtificati on of their sett l e ­
ments and by '~apons. Thei r hemispherical or gl obular pots we r e decorated with 
l inear patte r ns of basketry model executed by using a too l in a "stab- and- drag 11 

technique and filled with white inlay. Othe r loca l 11mixed''cultures in Germany fi lled 
the period to about 2400 a.c. In Hungary, the BUk~ culture continued . It has been 
mentioned that , in its second and third stages , linea r ornament wns suppl emented by 
bands of da rk red or white pai nt. This tradit ion vlll.s fused with that of the Koros 
group and the linea r Do. nubian , to emerge in Hungary o.s o. new cultur e known f r om the 
Hungarian river Tisza . This culture is repr esented by the second stae;es at Vinca 
and Tordos ; it spr ead over a ll the middle Danube country and r eplaced tha t of stroke 
or nament in Moravio. , Bo!'lemia , Silesio. , . .:..ustria and Kest Hungary . It acquired Aegean 
o.nd Anatolian e l aments by contact with the Va r dar -Mor ava culture of Macedonio. o.nd 
Thessaly. On the east v;e r e the "painted- potte r y 11 culture s . Beside the Tisza , 
Rossen , und str oke - ornrumented wo.re culture s , built in po.rt on that of the Do.nubians , 
in the period from o.bout 2600 to 2400 or 2300 B. C., the latter culture itself per­
sisted o. lso in the lftiddle D~nube bnsin . Then for dv.-e !lings . r ectangular houses 
instead of the old vro.ttle - o.nd- do.ub pits we re used . In the first phase , the black­
polished vuses v~re decorated with ~tte rns , incised nnd painted after firing 
("crusted war e") in white , r ed and ~rellow . In the second phase , a fine bur nished 
red wa r e was painted with ·white paint only , or with r ed painted on a white slip 
before burnishing and fi r ing . as in the fir st Thessalian culture . In a third phase , 
co l ored deco ration was no l onger used. On the "l~oravian painted potte r y " just 
described , the patter ns we r e spirals , meanders and basketry designs ; in Hungary there 
'~re no spirals , but meande rs, circles and conventionalized faces we r e empl oyed. 

The Al ps and the v:est . In Switzerland and the Al pine r egion , the 7'festern Neolithic 
whose appearance in Spain we have already discussed , spread f r om that country , a s 
evidenced by fortified h ill-top camps or lake - dwellings , The "bag- ware 11 took the 
form of dark- faced , undecorated , round- bottomed or carinated vases. Explorations at 
Lake Neuchatel r eveal four occupation l eve ls . The oldest is that of the neolithic 
Cor taillod cultur e . The farmers lived in r e ctangular houses in small clusters along 
shores and raised on piles above the l ake wat e rs . Hor ned cattle , pigs , sheep and 
goats were br ed. Their smooth , da r k , pots v.-e r e of simple Western leather forms with 
lugs but no t r ue handles. The people were long-heads (f>'edite rraneans) . Their culture 
de r ived from Spain; but the r e ¥.rere influences from the older mesolithic folk and the 
Danubians. The Poute f r om Spain no doubt passed thr ough Southern Fr ance , wh3 r e the r e 
are caves (fr om 2600 B. C.) in which have been found the Vfeste r n culture. Pal ettes 
were made for grinding paints. and vases v~ re decorated in three styles without 
special color inter est. The neolithic adventures pressed on to the up l ands of 
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Central France, vmere at Camp de Chassey they fortified a hill top , and produced a 
distinctive potte r y decorated with knobs and fine incisions ; then into the downlands 
of Northe rn France , vmer e a camp site is kno\vn as Fort Harrouard. The old plain 
potte r y was then enhanced with triangle and zigzag ,t)atte rns in fine -hatched o.nd 
pointil1e work inlaid with red and white paint. Other settlements in France point 
the way to Switzerland and the Cortaillod culture; while other colonists passed to 
Southern Britain , where their culture, exhibited at Windmill Hil l, wi ll be described 
in another issue. 
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standard coordinates systems for specifying and describing color; spectrophotomete r 
and Munse 11 syst em a r e r ecognized us standards for color control 

Anon.; Text. World 92 , no . 10, 71 (Oct. 1942 ); texti l es that glow in the dark 

Anon.; Text. World 92 , no . 10, 96 (Oct. 1942); inspectors need keen vision (visual 
factors important inLtextile inspection) 

Anon. ; Rayon Text. Monthly 24, no . 2 , 82 (104) (Feb. 19, 1943) ; color chart fo r 
identification stain Col otex-B (for textile fibers ) 

Anon.; Dyestuffs 37, no. 8, 230-43 (Dec. 1942) (reprinted from Text. Colorist) : 
importance of color 

H. Appe l; Klin . Mbl. Au~nheilk. 106, 452- 4 (1941); Psychol. Abstr. 16, no. 7, July 
1942; the adaptability of differe~color charts in se rial examinations 

I. A. Balinkin; Sci . Counoelor (Pittsburgh); Sept. , Dec . 1941; Ma rch 1942; 6 pp.; the 
world of col or (popular presentation) 

J. Bar ker; J. Oil Col. Chern. Assoc . 25 , 240-6 (Nov. 1942); identificati on of pi~ents 

c. E. Barnes (to E. I. duPont de Nemours & Co. ); U. S. Po.t. 2,308 , 581 (1943.)-; J:inrd 
copolymer useful for optica l wor k 

B. R. Bellamy & S. M. Newhall; J. Opt. Soc. Amer . 32, 465-73 (194? ).i ·~~se·li color 
solid: attributive limens 

..... 

F. M. Bender (to Speedry Gr avure Corp .); U. s. Pat. 2 ,303 , 905 (1942);···~ptical syst~n(. 
f or determining the color of inks 

E. A. Betts; · Optam. Weekly 33, 229-33 (1942); Psychol. .Abstr • . 16,. no . ·.f]: , July 1942·; 
a study of paper as a faotorin type visibility - ·. · 

: .. ·~ · . 
. ! 

: t ... ·.·- .. ' ·.·: 

I .. 


