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NEW I NDIVID­
UAL MEMBERS 

vte lcome to individual membership since the l a s t annual 
meeting: N.r. E. Victor Gr iange r, Tor onto, Canada, whose work 
in color deals principally in flower a rrangement, interior 

decoration, and costume colors, with o. problem of po.rticular inter est on the publi­
cation of o. popular color refe r ence and guide t o for horticulturalists, 
seedsmen o.nd publishers of. seed co.ta.logs, o.s a stc..ndo..rd f or color compa.riso!'.s; 
Mr. Alexo.nder E. o. liunsell , fo:nnc.r Cho..irmo.n of the Council, whose interest in 
color stem::; f rom the do..y s in which he vms actively o..ssocio..tod with the work of the 
Munsell Color Company vlno, althouy1 he no longer spends a great portion of his 
time in color work , is still interested in both the psychological and the psycho­
physical problems of color, particularly as they relate to color charts , and who 
is now o. trustee of the Munsell Color Foundation; and Miss Kathleen J. Taylor, 
whose work deals principally vd th spectr ophotometry of dyestuffs c.nd who spent 
three yea.r9 on spectrophotometric-work at Sidney Blumenthal & Company, one of the 
first users of the General Electric Recording Spectrophotometer, and who is now 
with General Aniline and Film Corporation, Rensselaer, Y. 

CORRECTION: 
COMMITTEE 
APPOI NTMENT S 

EXECUTIVE 
COMMITTEE 
MEET I NG 

annual me oting . 

In the last News letter, p. 4, two names ·vrer e inadvertently 
omitted from the Color Aptitude Test subcommittee , those of 
Walter c. Granville and Sidney M. Newhall. We regret the 
omission; both are on the committee. 

During the week of June 26 - July 1, while several delegates 
will be in 1lew York attending meetings of the ASTM, there 
will be o. meeting of the ISCC' Executive Committee to discuss 
policy matters and mako preliminary plans for the next 

It mo..y be noted that on Monday, June 28, there will be a A. S. T . M •. 
MEETING · S.:ymposium on colo1•imotric methods used in tho a.no..lysis of 

moto.ls, at the Wo.ldorf-Astoria. hotel, headqun.rtors for tho 
n.nnun.l meetings of t he .American Sociot;r for 'l'osting Mo.t er io.ls. Com.mi ttee D-1 (on 
Po.ints) will report to the Society on Juno 26th. 

SHADES OF 
TUBERVILLE 
.A'.ND DALTON! 

In the May 1 issue pf Time, we find: 11 In N.J., 
the State Supreme Court t hought and thought, finally a.n­
nouncod tha.t vra.s a. sha.de of yellow." We a.dd: 
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How diffi cult our plight in Goethe ' s l and, for said he, 11Knovrest thou the land where 
the lemon- t r ees f.l ourish , where amid the shadowed l eaves t he golden ore.nges 
glisten." (Goethe ; Wi lhelm Meister; Mignon's Lied.) 

I N LIFE 
JULY 3, 1944 

We understand that the J u l y 3 issue of Life will carry a pr o­
f usely illustrated article on col or, fo~ich Life ' s edi­
tors are going to considerable troubl e to keep accurate as 

we ll as inte r esting. We ha.q hoped to see a copy of the materia l prior to publi­
cation i n order to obtain ~xtra copies for ISCC de l egat e s and members, but failing 
that vre pass on the information so that you may obtain copies on the news sto.nds . 
Our information is that they ... ·rill show in color the dispersion of lights into a 
s pectrum, the I .c. I . col or- stimulus mixture diagr am with the spectrum locus in 
col or, exhi bits of selective absorption, a pi~tttre of the G. E . spectrophotometer, 
simultaneous contrast exhibits, and some material on the Munsell system. If it is 
as good o..s this s ou..'Ylds, eve ry delegate and member will vro.nt to get a copy. So 
r emember the July 3 iss ue of Life. 

FROlvi AN 
OVERSEA S 
MEMBER 

Our Treasurer has r e centl y heard f r om individual member 
Corporo.l Harr.Y H· Scheid, evidently a patient in the hospi­
tLtl. He indicated thc.t although he wo.s 11o. trifle i ndis ­
posed" o.t the moment , he hoped it wou l d not be very long be­

fore he wo.s bo.ck o.t his post o.e;o.in . Corpora.! Sche id misses the Nevv York Col or 
meetings, and so.ys : 11Bofore I went to England to te.ke co.re of Hitle r I wo.s in 
Clevelo.nd, a.nd ho.d very long o.nd interesting discussions on color lighting with 
gentl emen at Go E. It seems color >rill go..in its rightful o.nd justified p l o.ce in 
the World of Poc.cc . The r e 's indeed o. rich fie l d wo.i ting for the colormen. Thus , 
my best ·wishes to you and all of the colormen at the new York Color Club." We e.re 
glad to hear f r om Corporal Sche id and hope tha.t he he.s had a speedy recovery and 
that it will not be too long before he is back as · color man in o. new World of Peace . 

COLOR 
IN WAR 

PASSING 
OF ARTHUR 
S. ALLEN 

"The Assyrian ca.rne dovm like t he wolf on the fold, And his 
cohorts were gl eaming in purple and gold • 11 (From Byron : 
Destruction of Sennaoherib.) 

It is our painful duty to report the death on April 9 of Mr . 
Arthur S. Allen . He suffo red a stroke early in the morning 
of March 28, and a l though he recovered c onsciousness the 
physic io.ns held little hope for his ·r ecovery in the few do.ys 

before his death o.t Eo.ste r t irno. Burial service was at Brick Pre sbytorian Church 
i n New York City on Apr il 12 . 

Ar thur Allen wo.s very well known for his work as o. color counsellor, particularly 
in connection vrith pe.ckaging and displ ay wor k . His interest in color dated f r om 
the l ast years of the preceding century; and he lectured on the use of color in 
every l arge city of the Unite d States for a quarte r of a century, basine; his meth­
ods of color organization on the Munsell color system. He made entire charts in 
printing inks at three different times, and completed the Munsell Notation and Use 
of Color in the Allcolor Cabinets for use of decorator s , architects, printers, 
advertisers and other commercial concerns employing col or. He orgo.nized the All­
color Compo.ny and at the time of his death was a trustee of the liunsell Color 
Foundction. At its meetings nnd e l sewher e we had runpl e opportunity to 
l earn to knovt his vi gor ous personality, his zoalous crusading spirit und his 
practico.l turn of mind . An ea.rl y friend and chrunpion in industry of Albe rt H. 

--
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Munsell , he had a great deal to do with the present popularity of the Munsell sys ­
tem. Mr. Allen will be graatly missed among color workers; but his work boes on. 
His color faith was steadfast; ho never doubted his message. It was Simonides of 
Ceos who said: "We count it death to falter, not to die." 

FAITH AND 
COLOR 

"The onl y faith that wears well a.11d holds its color in all 
weathers is that which is woven of conviction and set with the 
s.harp mordant of experience. 11 (Lowell; My Study VTindo-.vs: 

Abr aham Lincol n, 1864.) 

REFORTS 
ISSUED 

Since the l ast News Letter each delegate and member should he.ve 
received a report on the annual meeting, a 1944 membership list, 
a r eprint of K· L· Kelly's paper , Col or Designations for Lights, 

and o. bound copy of the Color Blindness papers that have been published since the 
1943 symposiu..rn. on that subject at the OSA meeting . The secretary hc.s already read 
proof on papers nnd discussions of the recent Council meeting on Small Color Dif­
ferences vmich was co-sponsor ed by the AATCC and the Federation of Paint and Varnish 
Production Clubs. This mn.terio.l will be published soon in the American Dyestuff 
Reporter. Reprints will be sent to all Council delego.tes and members . From Dr . 
Judd we understand that the Ostwo.l d papers presented at the Mo.rch OSA mceting have 
reached tho editor of the Journal of the Optico.l Society of Ame rica o.ncl will be 
publ ishod sometime during the next several months . 

BIBLIOGRAPHY 
ON COLOR­
BLINDNESS 

A note f~om Dr . D. B. Judd · indicates that the bibliography on 
colorblindness collected by him during the po.st two years ho.s 
now been provided with o. subject index. The subjects and 
nlli~ber of title s under each g ive an ideo. of the extent of 

colorblindness studies to date : 

Colorblindness (general ) 
Cases of total colorblindness 
Acquired colorblindness 
Cases of R-G blindness 
Cases of Y-B blindness 
Anomalous trichromatism 
Theor y and terminology of colorbl~qnes~ 
Pract~cal import~ce of colorQl~nqness 
Colorblindness tests 
Statistics of colorblindness 
Heredity of col orblindness 
Monocular defects of vision, sensations of colorblind 
Luminosity functions of colorblind observers 
Variations of color sense over the r etina 
Simultaneous and successive contrast experienced by colorblind observers 
Cure of colorblindness 
Avoidance of accidents due to colorblin.dness 
Peculiar expression of colorblind observers 
Color sense of non-humans 

Information within reason from this bibliography can be obtained by addressing 
either the National Bureau of Standards or the ISCC committe e on colorblindness 
tests, Hardy and Judd, Co-chairmen. 

191 
130 
151 
150 

54 
70 
99 
58 

244 
85 
31 
45 
29 
13 
22 
16 

9 
5 
9 
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TCCA OF US 
ACTIVITIES 

The revised 1944 Third Edition of the u. s. Army Standard 
Color Card for the Offic i al Standar dized Shades of Olive 
Drab , Khak i and Drab Sewing Threads, which incorporates the 

new standard instituted by the Quartermaster General for the Olive Drab Shade , has 
just been issued by the Textile Color Card Association of the u. s. as authorized 
by the Quarte rm.o.ster General . In the r evised co.rd the new color is do signo.ted o.s 
T-1 and is darker than the forme r Shade T. I t is the color used fo r sewing items 
of Officers' clothing in Olive Drab (Shado No . 51). The five r emaining throa.d 
col or s , Shade P (Kho.ki), Shade Q (Olive Dr ab) , Shade R (Olive Drab), Sho.de S-~ 
(Olive Drab ) o.nd Shade U (Drab) r el'!lllin the s v.me except tho.t new cable numbers are 
given to all colors. The card shows the six authorized colors in thread tassels 
and lists the various items of u. S. Ar my clothing and equipage for which these sew­
ihg thr eads are used. The co.rd has wide dis t ribution o.mong the Quartermaste r Depots 
t hroughout the country, o.s well as thread manuf'o.ctu rers and other firms making 
clothing or equi page for the Army. 

In the 1944 Fall Woolen and Ro.yon Co.rds , vmich the TCCA has r eleased to the t r ade , 
copper and nasturtium colors, olive a.nd mossy greens, cocoa and chocolate , plum, 
strayfuerry and r eo.spberry versions o.nd greenish sen-blues a.r e prominent nmong the 
basic color types presented. Gol d, tangerine, lime, aqua and str ong pi nks are 
stressed among the 11 me dium tonalities. 11 The lively F.m Colors in the woolen card 
and the sparkling Fiesta Colors in the r ayon card are cited by Margaret Hayden 
Rorke , managing director of the Association, o.s important brilliant themes. The 
muted Frosty Pastels featured in the. woo l en collection provide a subtle color note 
for \rinter wear beneath fur coats. Convoy Blue , appearing in the r ayon collection, 
is o. "greeni sh ocean blue 11 created by Mrs. Rorke o.s a t r ibute to the intrepid mer­
cho.nt seamen of t he United Nat i ons , whose paintings a re baing sh~vn in the EY~ibit 
cif Convoy Art, currently touring the country under tho auspi ces of the United 
sc·amen's Service and sponsored by Roar Admiral Emory s. Land and a distinguished 
committee vmich incl udes United Nations diplomats, government officials ~d noted 
artists. 

1944 Fall Glove Colors. Eleven colors have been adopt ed for Fall 1944 by the Glove 
Color Cozmnittee of the TCCA. The following ten have been chosen from the Associ­
ations's advance 1944 Fall Woolen and Rayon Collections: Go.y Fuchsia, Haci enda 
Purple, Happy Green, Autumn Gold , Joll y Red, Tr opic Olive, Tropic Spice, Convoy 
Blue, Wing Grey and Br o.zilie.n Brovm. The remaining color, Light Coffee, has been 
selected from the 1943 Spring Woolen Card. Besides the above , black , white and 
chamois glove s are specified . Of the el even colors, all but Gny Fuchsia. and 
Brizilian Br mrna have also been adopted for f nll millinery . 

1944 Fall Itillinery Colors. Nine new col ors for fur and wool felt and three new 
colors for wool fe lt only have been o.dop·ood for the 1944 Fall nnd Winter seasons 
by the TCCA. All of these co l ors hAve been selected from the confidential advance 
wool en u.nd rayon collections for Fall 1944 i ssued by the Associo.tion to its members. 
Adaptab l e for both f ur and ~~ol felt are the following: Chilean Copper, Tropic 
Olive, Tropic Spice, Invincibl e Blue , Hac i enda Purple , Convoy Blue , Strawberry Wi ne., 
Ranger Green and Wing Grey . In addition to these new colors , black, brown, navy 
and tho repeated color, Light Coffee, are specified for this gr oup . The thre e 
colors for wool f e lt only are Happy Gr een, Autumn Gold nnd Jolly Red. The com­
mittee, which cooper ated with the Associati on in the selection of the above col ors, 
r epresents l ending firms in the felt hat body industry. 
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COLOR SPACE 
AND COLOR 
HARMONY 

In a series of r ecent papers, Parry Moon and Domina Eberle 
Spencer have formulated classical color harmony geon~trically 
in terms of the metric color space (tho 11 omeg:?.. space") de -
scribed previously by them, have considered the effect of 

relative a reas, and have appli0d a theory of esthetic me~sure to color harmony. 
Dr. Spencer's paper, "Adn.ptn.ti.on i n Color Space," extended the trichrom=..tic method 
to i nclude the affect of ndupt~tion of the vi~ual mechanism; the concept of the 
11composite stimulus" wn.s introduced to represent the color se.mple and its b n.ck­
ground by means of a single tensor. Vfhen in discussion of the po.per the under­
signed Editor n.sked whether the theoretical pred ictions had been compared with the 
experi111ental data of Helson and Judd, the reply was that the composite stimulus is 
correct by definition and needs no experimental verification. The published paper, 
J. Opt. Soc. Amer. 33, 10-17 (1943), however, correl n.ted the composite stiulUlus 
with Helson' s data .-There followed next the paper 11A Metric for Colorspo.ce , 11 JOSA. 
33,260-9 (1943), by Moon and Spencer (hereafter called 11 MS 11 ), which dovelopod 
IOrmulas including ono for applying a Euclidean metric in their color space to the 
dato. on color discrimination obto.ined exper imentally by Mo.cAdnm. They considered 
the agreement good; but Mo.oAdrun o.nd others VTho ho.ve examined the dc.ta do not. 
Next appeared the MS pupcr, 11A Metric Bnsod on the Composite Color Stimulus 11

, JOSA 
33, 270-7 (1943), describing o. color spo.co bo.sod on the o.s.A. smoothed datu on 
the Munsel l system, with formulo.s for putting r .c.r. data into this space. They 
pointed out that their two color spaces derived from different data and have use­
ful applications i n different fields. Again, while the authors thought that their 
formulas give sufficiently close approximations to experimental data., other color 
workers did not think that the agreement was satisfactory. A brief smmnary of her 
position was given by Spencer in a paper, 11 0n the Geometry of Colorspa.oe, 11 

J, Franklin Inst. 236, 293-302 (1943). It is convenient to co~sider also in con­
nection with the 1iS papers an excellent one by J. L. Saunderson and B· I . Milner, 
JOSA 34, 167-73 (March 1944). The main conclusion of tho Saunderson-Milner po.per, 
entit!ed "Further Study of Omega Space, 11 is that "The omega space does not appear 
to be a sufficiently accurate mathemn.t ica.l description of the Mu.11.sell (Newhall­
Nickerson-Judd 'recomrnanded') color space to deserve vmole-hearted o.ccept~ce for 
some pur poses by colorists in industry." But they say also: 11 It must be empha.­
sized tha.t these discrepancies a.rc bobvecn the theory o.nd the recommondod Munsell 
data., and not nccessc.rily betv.-eon th€lory o.nd tho ideal equo.lly-spc.ccd color solid." 
How·ever, they o.dd th..'lt i.11 the ca.se of purpl e-blues, they believe the theory._ is nt 
fault ; n.nd they cull attention to discrepancie s which 11proba.bly a.r o the r esu1:t /of 
a. distortion produced by· the · omo go. trD.nsform.o.tion . 11 In their Figure 8 is n 
diagram which shows how far tho MS formul c.s fa.ll short of providing o.n evenly 
stepped color space. To e liminate tmoort ainty due to extrapol ation of the dc.ta 
from actual MurLsell colors to recommended specifications, Saunderson and hlilner 
wisely prepared some purpl e-blues of higher saturation and say that "colors 
chosen to correspond to equal chroma steps based on the r econmended Munsell data 
were much more sn.tisfactory in respect to equal visual spo.cing" th~ the corre­
sponding MS colors. 

The MS papers relating to color composition are all in J, Opt. Soc. Amero 34 
(1944) and are entitled: 11Goometricnl Formulation of Classical Color Harmony" 
(pp. 46- 59, Jan.), 11Area in Color Hc.r mony11 (93-103, Feb.), and 11Aesthetic Measure 
in Color Harmony11 ( 234-42, April). The tendency of MS, c.ppnrent in their other 
papers, to Elrect o.n elaborate theoretical structure ,rith scarcely a pretense of 
experimentnl work, is again in evidence hero. Althoue;h in reviewing their papers 
w0 may say o.t the sto.;rt tho.t the predictions of the MS theory o.re in seriou·~ 
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conflict with extensive experimental data obtained over a course ·of years by the 
undersigned Editor (whose experimental conclusions and ideas were transmitted to 
the authors). we beli.eve that MS hB:~· made an . impor~a~t .. contri~ution to the field 
of color ·composition; ancl they have furthered a.method" ~n~~oduced by G. D. 
Birkhoff, which, wi,th . revision, is promising and s_hould be encouraged . Like our 
empirical data, we are · in ·yi~~ent di~agreement with sqme statements of the authors; 
yetwe: · find · .. their·pe.pe r s stimule.ti~g and intriguing and worthy of serious study and 
extensi:on: by them and others. . . . . ·. , 

.. 
If the spatial' f r ame of r efe rence distorts the representation of visual r e l ations 
between colors, and we o.ccept the Munsell- Ostwald dictum that any simply-compre­
hended orderly path in the color space leads to harmony, then it is obvious that 
the MS theory, developed along these lines , may lead to contradiction of experi­
mental f~ct. But the Editor is inclined to be lieve that large r shares of the 
failure lie in two other directions ; and it is in these directions, vrhich wo shall 
point out. that r evision may serve to l oad to a r oo.lly workable theory of color 
esthetics. we· foo l sure that the two MS fundrunental postulc.tos o.re not at fa.ult ; 
though they ma.y not be sufficient, we believe that they are at least necessary. 
These postulates are : 11 Pleasing combinations are obtained when ( 1) the interval 
between any two colors is unambiguous ; and (2) when colors are so chosen that the 
points representing them in omega space are r elated in a simple geometric manner. 11 

Ambiguity as a negative esthetic factor is implicit in the writings on color of 
severo.l authors, was included by Birkhoff in the non-color field and by Ro.wUns in 
the color fie l d. It was stated sever o.l ti..m.es by the Editor and wus suggested in 
the form used by MS i n News Letter No. 33 (Jan. 1941) , whore the Editor asked : 11 Is 
this the r eason why 'L11to r mediate 1 hue pairs of colors fail to harmonize , while 
complementary :md o.no.logous po.irs ar c often pleasing? 11 It vto.s discus sed in our 
l etter to the authors , ·which wo.s do.ted April 27 , 1943. We believe it will r emain 
o. permo.nent pa.rt of esthetic theory. We o.lso 1Jelieve in the vo.l ue of the second 
MS , or Munsell - Ostvruld, principle when refe rred to o.n o.dequate color space ; a.nd so 
sb.ted in our l etter to MS . But 'ile ha.vo sto.tod one direction in which their 
theoretical results mo.y havo failed ( o. distorte d color space). Two othe r dir ec­
tions aro, first, the adoption by MS of the Birkhoff form of equation for esthetic 
measur e and , second, their choice of constants used in its application to the 
re.tL11g of partioula.r color harmonies. The authors vrere aware of the three types 
of possible e rror; for of the first they said: 11 •••• the correspondence between 
omega space and the Munsel l system is not perfect, though the approximation is 
ordinarily close enough" to rep j.a ce one by the other in working exampl es . 
Saunderson and Milner, MacAdo.m; and others do not agree . Of the second possible 
failure , MS say: 110the r equ11tions woulQ expre ss the p rinoiplo (of est hetic 
measure ) equo.lly woll . 11 In rofor ence to the third·, they suggest more observers 
c.nd "a more refined experimenta l technique, 11 which vrould of course 1oo.d to moro 
r el i able constants . 

In actual application, the MS theory makes only tvro of the six antbiguity co ... 
efficients, negative . These are the 11va lue 11 (lightness) amb i guities ; the hue and 
chroma constants are not made negative by MS . In this respect they have failed to 
follow the traditional belief or their own announced principle . A somewhat 
similar situation exists in the use of the basic (Birkhoff) equation for esthetic 
measure . This equation is : esthetic measure M is equal to the number of elements 
of order 0 divided by the numbe r of e l ements of compl exity c. As a. measure of com­
plcxi ty, MS use the sum of the number of colors plus the numbers of colors differ­
ing in each of the Munse ll attributes , hue , value and chromo. , considered separately. 

I 

•" 
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In the e lements of order, they include identity, similarity nnd cont rast; ru1d in a 
theoretically negative sonse, nmbiguity . To ex~mine t he Birkhoff-~ equntion, let 
us suppose that a ce r tain bad combination of colors has a negative esthetic measure 
i.f, which means that order 0 is also nego.tive. Suppose "\'Te now increase the com­
pl exity by i ntroducing a s light value difference •vhero none existed before or a 
chroma difference in their r eg i on of 11 second nmbi guity 11 (5-7 steps) whor e there was 
11 simil a.r ity11 before . We mo.y get c. negr.tive meusure nenror zero. In thus intr oduc­
ing fur ther complexity, we a.rrive at a highor measure of pl easantness ; thut i s , a 
mensuro of smo.ller absolute mo.gnitude but still on the negative side of zero. 
Admittedl y, wi th the MS const ants such cases would be of trivial nature ; but one 
has, or at l e ast this reviewer hc.s, an intuitive fee ling tha.t nn equo.tion of a 
different type , perho.ps of a. more purel y additive nuturo , mo.y be more useful. All 
elements of order mi ght be positive factors and all elenwnts of compl exity negative 
factors with the a l gebraic sum being t he esthetic measur e . Perhaps MS tested and 
rejected such a f orm of equation; but we think it demands further testing by ex­
perimenta l da.ta mor e adequate than that of MS; a.nd the Editor hopes to rrulke such a 
study . 

One of the MS papers vms on area balance; and in the third paper optimum ar ea 
balance was given an arbitrary we i ght of one positive unit among constants vary:L.""l.g 
f rom 3.7 to - 2.0 . Her e the author s make the plausibl e assumption t hat a pl ea sing 
effect is found when the scalar moment about the adaptation point jn omega space is 
equal for each col or. This is a r e l ativel y new idea, though it is implicit in many 
writings of artists (and the work of nearly all of t hent), and in a rule stated in 
1911 byE· c. Andr ews . In this connection, see Dr. Judd's excellent summary of the 
liter ature of color harmony i n the Natl . Bur . Stand . Lette r Circular LC-356 (1933). 
Thqugh the nev: rul e pl eased this reviewer , it proved to be at variance with the re­
suits of his 1943 exper iments . The same is t rue of the Fiel d-Munsel l rule , that 
the product of nrea by value by chroma. should be constnnt , which MS , Birren and 
others have attacked . We shall consider this point further o.fte r stating some of 
our experimental r esul ts , transmitted to 1~ in April, 1943 . 

In 1934, after a large numbe r of observations of the type described by MS , the 
rev~ewer, using about 50 observers, studied 73 color- pairs , exemplified in Mtmsell 
papers, on white, mid- gr ay and black backgr ounds , the papers be ing r ated on a 5-
step pl easantness-unpl euso.ntness scal e , step 3 meaning neutr o.l e sthetic value . But 
the reviewer then mD-de the same mistake made by o.ll others work ing in this fie l d; 
he used equa.l ·ar eas of the tw6 colors· of each pair. In early 1943, he used 74 
color-po.irs on a. mid-gr ay ground , using 25 observers and the srun.e 5-step so::-.le, 
after first e:npl oying 9 of his best observers to dete rmine tho most pl eo.sa.nt r a.tio 
of areas . If tho MS- moment rule is valid! ~he reviewer' s color po.irs wer e o.utom.o.t­
ically balanced experimonto.lly in confori'lu~y/it , f or the adaptation wns the srune as 
thc.t used by MS. Thus the results ca.n bo used directly to t e st the ~IS t heory; nnd 
pc.irs form the simpl est system fo r testing it. The r esults \'.re re transmi tted to MS 
in slightly differ ent form; o.nd in the following statement they havo been rephrased 
to conform to the MS system. The chief change in so doing occurred because the 
r eviewer rather car elessly failed to distinguish the regi ons of "first ambigui t y 11 

(between similarity and identity) and "second ambiguit y " (between simi l arity and 
contrast) , as MS did, instead using tho conventional method . In this direction, MS 
have made a. r eal advance . 

In respect to hue , we found highest average prefer ence fo r contrasting (comple ­
mentary and near- complementary) pairs; singl e- hued pairs (hue identity) ranked 
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second, but the data wer e meagr e; and similar-hued (analogous) pairs were also 
favored. There was a slight disfo.vor for "first ambiguous " pairs and a stong dis­
fo.vor fo r 11 second o.mbiguous 11 (intermediate) po.irs of 12-28 Munsell hue steps dif­
ference betvreen colors. The 1ffi constants for hue ure: identity 1.5, first 
ambiguity o.o, similarity 1.1, second ambiguity 0.65 , and contr ast 1.7. The con-
stants would be in the order indicated by the reviewer's experiments if t hE>.t for J 
the second a.'llbigui ty had a negative value i ns·cead of a large positive one. 

In r espect to lightness (value), we found strongest preference for the 11first 
ambi guous " difference (0- 0 .5 steps); but 6 out of 7 pairs of these we r e strongl y 
cont r asting in hue , so that more compl ete multip l e -vo.riable analys is or more ex­
periments o.r o necessar y (see also the following par agr aph). Next in order r anked 
val ue contr o.st (2.5-10 steps ). The second o.mbiguous difference (1.5-2. 5 steps) 
was slightl y disfo.vo red , and similarity (0 . 5- 1 .5 steps ) was more strongly dis­
f avored . There \VUS o. slight pr efer ence for li~ht over dark or intermediate 
vo.lucs. We ho.d no duto. (in this set of expe riments ) on idcntico.l vo.lucs, ,•lhich MS 
find very bad. Their value constants bear little resemblance to our corresponding 
experimental results . For saturation (chr oma) , we found strong preference for in­
termediate saturations over high o.nd low so.turutions . We ·round also a slight 
pr eference for 11wurm11 over 11 cool 11 pairs. On t\vo-thirds of o.l l our color po.irs, 
our 12 men and 13 women observers rec..cted nearly alike ; but on one-third t here 
were differences. In the l o.tter, the women preferred complel!lentary hues at med­
ium saturations, vmile the men preferred analogous hues at high saturo.tion (9.3). 

Considering composite re l ctions, wo found tho.t when there was much hue contrast 
in tho good puirn, onl y about 2 steps vo.lue contro.st was desired; with less hue 
contrast , 2. 7 steps ave ro.ge value oontrc..st was pleasing. This result vro.s sto.ted 
by the r eviewer in 1934-5, in a series of ar,ticles i n two journals, as a Rule of 
Constancy or Conservation of Contrast. The references are: Amer. Paint J . 19, 
ITo . 4, 59- 61 (Nov. 5) ; No. 8, 48, 50, 52 (Dec. 3) ; No . 12, 46- 8, 50, 52 (Dec-:-'.31 , 
1934 ); Amer. Painter o.nd Decorator 12, No. 5, 22-3 (Mo.y); ioJo . 6, 26- 7 (June ); 
No . 7, 25 - 6, 28 (Jul y, 1935) . The rule VJas implied by Brlicke and by Rood , and is 
no doubt an expression of the need for variety to pr event the order , necessary for 
uni~J, from becoming monotony (to use the Greek phraseology). In these articles 
we stated also a Rul e of the Natural Sequence, which refers to tho use of hues in 
tho 11naturo.l 11 va l ues at which they exhib~t thoir gr eo.test so.turntions , or in 
values po.ra.lle l to these. We shall not elaborate on this importo.nt r ul e here ; for 
after we thought that we had published thi~ as a new empirical idea in 1934- 5 , we 
found in Dr. Judd's summary, that Bezold and also BrUcke had published similar 
ideo.s . But a complete theo·ry would embr a,ce the rule . 

One way t o test the MS theory would be to r ecompute their constants f rom our ex­
perimental data. This~ hope to do when time is avail abl e . Another way is to 
co.lculate the esthetic measure of our pairs with their consto.nts. This we did, 
vrith the following results (first omitting o.n o.reo.-bo.lance constc..nt ). Our first, 
third, fifth, sixth ,and tenth highest r~ing pairs in point of preference (out of 
74) yielded o.n Im measure of only 0.14, while the next to worst pair ho.d eight 
times us high a measure us the best po.ir; o.nd tho o.vero.ge for the most plenso.nt 
ten wo.s only 0.56 while tho o.verage f.or the worst ten color pairs wus 0.33. The 
50th to 59th r o.nking po.ir s out of 74 o.vo rugcd about the same MS mecsure as the 
best ten. Since those po.ir s WCT0 a.ll urro.ngod pr eviously to give tho best urea. 
bo.lo.nce , using the so.me adapta.tion us 1iS used, ·we mo.y fol l ow them o.nd o.dd one unit; 
then the o.ver uge moa.sure for the best ten pairs is only 0. 77 o.nd for the worst ten 
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0 .53, though MS call anything above 0 .so good. It is clear that the correlation 
between their theory and our experiments i s very bad ; and no more 11 scientific11 

mathenmtical analysis of correlation i s necessary to bring out this fact. 

We ·we r e disappointed at the failure of .MS to mention Rawlins along with Birkhoff • 
since Rawlins ' wor k dealt with paintings . It negatives the clai m of :hN.S that they 
,ver e the first to apply esthetic measur e to color. We wer e o.lso disappointed that 
they slit;htod Guilford's de servedly well-known work as well o.s tho.t of Miss Collins 
o.t Columbia. . Thus tho reviewer has come to the conc lusion tho.t this vary promising 
attempt by l!.S to formul o.te quantito.tivel y the class ic laws of color harmony not 
onl y h~s but slight r esemblance to the t r uth ; but considering the incompleteness of 
the theory ~d the failure of MS to test it o.gainst exper imento.l do.to. made o.vcil­
o.ble to them, this sli ght rosombl~ce is but to be expected. One o.lwo.ys gets out 
of mn.themo.tics only who.t one puts into it; end MS o.ppo.rently put into their s an 
unpr oved theory embr acing o. none- too- well conceived equation combined with in­
o.dequ~to experim0nto.l do.to.. 

In justice to the authors, however, it must be said that many of the criticisms 
we have made here ''rere anticipated by them . '!'hey started according to a good plan, 
made rapid progr ess by several months of intensive work, and incluqed i n their 
formulation at least tv1o pr omising ideas : (1 ) the r egi on of ambiguity bet~een 
analogous o.nd contrasting hues• o.nd (2 ) tho assumption that equal departures f r om 
the adaptation-color give a good effect . If in many ways their work constitutes 
o. false start, it is at least a stimulating start which mo.y l ead other s to pl an 
and curry out the experimental work r equired to put color har mony on o. firm basis. 

COLOR IN 
INDUSTRY 

I.H. G. 

Two interesting pamphlets that have come to our attention 
recently are ones called 11 Color Dynamics" by Pi~tsburgh 
plate <Has s Company and 11A Safety Color Code for Industry11 

by E. I . Du Pont de Nemour s & Company, respectively. Both advoc~te a more varied 
and complete use of color in industry. The former company states the objectives 
of "Color Dynamics 11 as ; (1) by use of col or to enhance mor ale to promote continu­
ity of emplo}~nt; ( 2) to improve efficiency, hence volume of work ; (3) to pr omote 
quality, minimizing rejects ; and (4) to prevent injurios . These are accomplished 
by changing the all- e; r uy factory without chromatic contrasts to one with vari­
colored sur faces , us ing espe oio.lly accents of br ight, o.dvo.ncing, "foco.l!l colors at 
danger ous o.nd other -importu.nt spots . Tne DuPont company ho.s distinguished "High­
visibil i ty Yellow, 11 "Alert Ol:e.ng~ . ~ 11 So.fety Greon , 11 "Fire -protection Red~·n 
uPrecaution Bl ue:; , 11 o.nd "Tro.ffic Whi t o , 11 gr :1y o.nd black, ~d ho.s shown, in 11A So.foty 
Color Code for Industry ," where to appl y each of these. It is interesting to note 
that in this pamphl et, each of the six co l ors is specified i n the t e rms of t he 
Munsell, Ostwald and I. c. I . colorimetric systems ( the l ast- named incompletely, 
since no lightness is given). Du Pont "Three-dimensional Seeing" advocates paint­
ing the bodies of machines in 11!:iorizon Gr ay11 and the working areas in a contrast­
ing color, Spotlight Buff or Green . A collabor ator in the Safety Color Code vms 
Faber Birren, a member of the News Letter Committee , who is now a Du Pont 
consultant a long with his other activiti es . 

OUTLINE 
HISTORY 
OF COLOR 
(C ONT . ) 
use of the 

60 A.D. Pliny; add to account in News Letter No . 48 (Jul y 
1943 that Pliny gave an account of mor dant printing and dye­
ing; he gave accounts of many of the painters , mentioned 
madder dye and litnus ( gratulian purple ), and descr ibed the 

combust i on product of sulfur fo r destroying impt~e colors . 
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50-79. The Fourth Style of Pompeian painting f lourished ; ground generally black, 
some"GJ.mes 11Pompeian r ed 11

; colors brilliant; styl e architectural and impressionistic; 
the thir d dimension (depth) deve loped . 

c . 65 . Ti me of pai ntings by 11Fabullus " in Nero 1 s "Gol den House 11 • 

lst cent . 'l'ho f irst mention (by Martial) of an "illuminated 11 vellum book , done in 
var ied color. 

1st-2nd cent. Natur alistic 11 carpet 11 or floro.l styl e of po.inti ng supplanted the 
str uctur a l styl e in the Eo.st c.nd the architectur al st'<J l e i n the West; the 11i ncrusta­
tion styl e " ( 11painting with slabs of colored mo.rb l e ") a lso beco.me corrm1on i n I t aly. 

c . 140. Do.te of Roman paintings in Villa. Negroni; also wall paintings f r om 
Ho.drian ' s villa. 

c. 150. Claudius Ptolemy; add t o account in News Letter No. 48 (July 1943): he 
wrote a t r eatise on optics; discussed the nature of light and color; first to state 
that a r ay pass i ng to a dense r medium is bent toward the normal t o the i nterface; 
vn-ote on the apparent dia.&'llete r s of the heavenly bodies when near t he horizon . 

c. 160. Go.len; add to account in News Lette r No. 48: wrote on diseases of the eye; 
drew the distinction between motor and sensory nerves; 

2nd-4th cent . Nco-Attic style of painting flourished in Gr eece and Asia 1linor, 
later becoming , in Ce.ppa.docia, Syr ia and liesopotamia, an "Asiatic style. 11 In 
Al exandria and Italy developed an 11Al exandrio.n style 11 with both academic r..nd 
"popul ar" or Latin trends, found in the catacomb ceiling o.nd wa.ll paintings , in 
manuscripts and in mosaics. 

210-60 . Graeco- Syrian paintings in tombs at Palmyr a and a fort at Dura- Salihiyeh, 
Syria, fo r erunners of Byzantine painting . 

4th cent. Mosaics vnth blue or gold backgrounds becrune the chief decor ation of 
churches. 

4th-15th cent. Period of gr owth and development of Byzantine painting . 

440 . Date of the mosaics of the chape l of Empress Galla Placidia at Ravenna., Ital y , 
in gold on a dark blue ground. 

5t h cent . Nestorians : see News Letter No. 48 (July 1943 ) . 

547 . Mosaics of chapel of St . Vi to.le s.t Re.venna on a gold gr ound with purple clouds 
and robes . 

c . 550 . Date of the climax of Byzantine o.rt . 

6th cent . Ae t ius of Amid~ go.vc o. cleo.r o.ocount of ophtha.lmic materio. medica., 
dis~o.ses of the eye, thero.poutics o.nd prognosis as it then existed . ·. : , 

7th-9th cent. I rish Ce l tic numuscripts were illumina.ted espocio.lly in red, yolJ.oVr, 
bl~ck, gr een o.nd (a.s i n the Book of Kells) purple. 
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700. English Lindisfu.rnc Gospels illumino.ted in o. "vivid gr een, o. pure blue, an 
orange , 11 pur plish crimson and o.n ompho.ti c blo.ck . 11 

800. Haroun Al Raschid: see News Letter No . 48 (Jul y 1943). 

830. St. Marks basilica, Venice, was beglli~ (rebuilt in 976); mosaics here have 
"the most subtle , variable, inexpres sibl e colour in the world" (Ruskin) on gold 
gr ounds. 

880 . Rhazes : see News Letter No. 48 (July 1943 ). 

lOth cent . The Paris Psalter was executed at Constantinople; it contained fine 
miniatur e po.i.I:.tings . 

c . 1000 . Al Hazen of Bas sor a ; add t o account given in 1iews Lette r J:~o. 48 (July 
1943) : tau~~t that the eye contains 3 fluids : the aqueous, crystalline and 
vitreous humor s , and 4 coats : the tunica adhorens , the uvea,the cornea, and the 
tunica r etisimilis. His optics gave the earli est clear account of atmospheric 
refraction. Stated tho.t Ptolemy ' s l aw of r efr nction holds onl y for small angl es; 
knew the reciprocal relation of rever sed optico.l po.ths ; sto.ted tho.t r efraction 
takes place town.r d the nor mo.l; used i deo. of "corresponding poi nts " to e:>..'"Plo.in 
single image from two eyes ; and o.ccountod for twilight . 
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