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How difficult our plight in Goethe's land, for said he, "Knowest thou the land where
the lemon-trees flourish, wvhere amid the shadowed leaves the golden oranges
glistene" (Goethe; Wilhelm Meister; Mignon's Lied.)

IN LIFE We understand thet the July 3 issue of Life will carry a pro-
JULY 3, 1944 fusely illustrated article on color, for which Life's edi-

tors are going to considersble trouble to keep accurate as
well as interesting. We had hoped to see a copy of the material prior to publi-
cation in order to obtain extra copies for ISCC delegates and members, but failing
thet we pass on the information so that you may obtain copies on the news stands.
OQur information is that they will show in color the dispersion of lights into a
spectrum, the I.C.I. color-stimulus mixture diagram with the Spectrum locus in
color, exhibits of selective absorption, a picture of the G. E. spectrophotometer,
simultaneous contrast exhibits, and some material on the Munsell system. If it is
as good &s this sounds, every delegate and member will want to get a copy. So
remember the July 3 issue of Life.

FROM AN Qur Treasurer has recently heard from individual member
OVERSEAS Corporal Harry He Scheid, evidently o patient in the hospi-
MEMBER tol. He indicated thet although he was "a trifle indis-
posed" at the moment, he hoped it would not be very long be-
fore he was back at his post again. Corporal Scheid misses the New York Color
meetings, and says: "Before I went to Englond to take core of Hitler I was in
Cleveland, and had very long and interesting discussions on color lighting with
gentlemen ot G. E. It seems color will gein its rightful and justified place in
the World of Poacces There's indeed a rich field waiting for the colormen. Thus,
my best wishes to you and all of the colormen at the New York Color Club." We are
glad to hear from Corporal Scheid and hope thet he haes had a speedy recovery and
that it will not be too long before he is back as.color man in a new World of Peace.

COLOR "The Assyrian came down like the wolf on the fold, And his
IN WAR cohorts were gleaming in purple and gold«" (From Byron:
Destruction of Semnacherib.)

- PASSING It is our painful duty to report the death on April 9 of MNr.
OF ARTHUR Arthur S. Allen. He suffered a stroke early in the morning
S. ALLEN of March 28, and although he recovered consciousness the

physicians held little hope for his recovery in the few days
before his death at Ecster time. Burial service was at Brick Presbyterian Church
in NWew York City on April 12.

Arthur Allen was very well known for his work as & color counsellor, particularly
in connection with packaging and display work. His interest in color dated from
the last years of the preceding century; and he lectured on the use of color in
every large city of the United States for a quarter of a century, basing his meth-
ods of color organization on the lMunsell color system. He mande 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 decorators, architects, printers,
advertisers and other commercial concerns employing color. He organized the All-
color Compeny and at the time of his death was a trustee of the lunsell Color
Foundstion. At its meetings and elsewhere we had ample opportunity to

learn to know his vigorous personality, his zealous crusading spirit and his
proctical turn of mind. An enrly friend ond chempion in industry of Llbert H.
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Y¥unsell, he had a great deal to do with the present popularity of the Munsell sys-
tem. Mr. Allen will be greatly missed among color workers; but his work goes on.
His color faith was steadfast; he never doubted his message. It was Simonides of
Ceos who said; "We count it death to falter, not to die."

FAITH AND "The only faith that wears well and holds its color in all
COLOR weathers is that which is woven of couviction and set with the

sharp mordant of experiences." (Lowell; My Study Windows:
Abreham Lincoln, 1864.)

REFORTS Since the last News letter each delegate and member should heve
ISSUED received a report on the annual meeting, a 1944 membership list,

a reprint of K. L. Kelly's peper, Color Designations for Lights,
and o bound copy of the Color Blindness papers that have been published since the
1943 symposium on that subject at the OSA meeting. The secretary hes already read
proof on papers and discussions of the recent Council meeting on Small Color Dif-
ferences which was co-spoasored by the AATCC and the Federation of Paint and Varnish
Production Clubs. This materiel will be published soon in the Amcrican Dyestuff
Reporter. Reprints will be sent to all Council delegates snd members. From Dr.
Judd we understend that the Ostwald papers presented at the March 0SA meeting have
reached the editor of the Journal of the Optical Society of America and will be
published sometime during the next several months.

BIBLIOGRAPHY A note from Dr. D. B. Judd'indicetes that the bibliogrophy on
ON COLOR- colorblindness collected by him during the past two years has
BLINDNESS now been provided with o subject index. The subjects and

number of titles under each give an ideoa of the extent of
colorblindness studies to dute:

Colorblindness (general) 191
Cases of total colorblindmess 130
Acguired colorblindness ! 151
Ceses of R=G blindness 150
Cases of Y=B blindness 54
Anomalous trichromstism 70
Theory and terminology of colorblindress ; 99
Practical importance of colorbllndness 58
Colorblindness tests 244
Statistics of colorblindness : 85
Heredity of colorblindness . 1
Monocular defects of vision, sensations of colorblind 45
Luminosity functions of colorblind observers 29
Variations of color sense over the retina : 13
Simultaneous and successive contrest experienced by colorblind observers 22
Cure of colorblindmess 16
Avoidance of accidents due to colorblindness 9
Peculiar expression of colorblind observers 5
Color sense of non-humans 9

Information within reason from this bibliography can be obtained by addressing
either the National Bureau of Standards or the ISCC committee on colorblindness
tests, Hardy and Judd, Co-chairmen.
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TCCA OF US The revised 1944 Third Edition of the U. S. Army Standard
ACTIVITIES Color Card for the Official Standerdized Shades of Olive
Drab, Kheki and Dreb 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 Quartermaster General. In the revised card the new color is designated as
T-1 and is darker than the former Shade T. It is the color used for sewing items
of Officers! clothing in Olive Drab (Shade No. 51). The five remaining throad
colors, Shade P (Khaki), Shade Q (Olive Drab), Shade R (Olive Drab), Shade S=1
(0live Drab) and Shade U (Drab) remein the some except that new cable numbers are
given to all colors. The card shows the six authorized colors in thread tassels
and lists the verious items of U. S. Army clothing end equipage for which these sew-
ing threads are used. The card has wide distribution among the Quartermaster Depots
throughout the country, as well as threed manufacturers and other firms meking
clothing or equipage for the Army.

In the 1944 Fall Woolen ond Rayon Cards, which the TCCA has released to the trade,
copper and nasturtium colors, olive and mossy greens, cocoa and chocolate, plum,
strawberry and reaspberry vérsions and greenish sea-blues are prominent omong the
basic color types presented. Gold, tangerine, lime, agua and strong pinks are
stressed among the "medium tonalities." The lively Fun Colors in the woolen card
end the sparkling Fiesta Colors in the rayon card are cited by Mergaret Heyden
Rorke, managing director of the Association, as important brilliant themes. The
muted Frosty Pastels featured in the, woolen collection provide a subtle color note
for winter wear beneath fur coats. Convoy Blue, appearing in the rayon collection,
is a "greenish ocean blue" created by Mrs. Rorke os a tribute to the intrepid mer-
chant seamen of the United Nations, whose paintings are being shown in the Exhibit
of Convoy Art, currently touring the country under the auspices of the United
Scamen's Sorviceo and sponsored by Rear Admiral Emory S. Land and a distinguished
committee which includes United Nations diplomats, government officials ond noted
artists.

1944 Fall Glove Colors. Eleven colors have been adopted for Fall 1944 by the Glove
GColor Committee of the TCCA. The following ten haeve been chosen from the Associ-
ations's advance 1944 Fall Woolen and Rayon Collections: Gay Fuchsia, Hacienda
Purple, Happy Green, Autumn Gold, Jolly Red, Tropic Olive, Tropic Spice, Convoy
Blue, Wing Grey and Brazilien Brown. The remaining color, Light Coffee, has been
selected from the 1943 Spring Woolen Card. Besides the cbove, black, white and
chemois gloves are specified. Of the eleven colors, all but Gay Fuchsia and
Brizilian Brown have also been ndopted for fall millinery.

1944 Fall Ifillinery Colors. Nine new colors for fur and wool felt and three new
colors for wool felt only have been adopted for the 1944 Fall and Winter seasons

by the TCCA. All of these colors have been selected from the confidential advance
woolen end rayon collections for Fall 1944 issued by the Association to its members.
Adaptaeble for both fur and wool fell are the following: Chilean Copper, Tropic
O0live, Tropic Spice, Invincible Blue, Hacienda Purple, Convoy Blue, Strawberry Wine,
Ranger Green and Wing Grey. In addition to these new colors, black, browm, navy

and the repeated color, Light Coffee, are specified for this group. The three
colors for wool felt only are Happy Green, Autumn Gold and Jolly Rede The com=
mittee, which cooperated with the Association in the selection of the above colors,
represents leading firms in the felt hat body industry.




I-5,C.C. NEWS IETTER NO. 53 S, Moy 1944

COLOR SFACE In a series of recent paopers, Parry Moon and Domina Eberle
AND COLOR Spencer have formulated clessical color harmony geometrically
HARMONY in torms of the metric color space (the "omege space") de-

scribed previously by them, hove considered the effect cof

relative areas, and have applied & theory of esthetic measure to color harmony.
Dr. Sponcer's paper, "Adaptation in Color Space," extended the trichromotic method
to include the effect of adaptation of the wvispal mechanism; the concept of the
Ucomposite stimulus" was introduced to represent the color sample and its back-
ground by meens of a single tensor. When in discussion of the paper the under=-
signed Editor csked whether the theorctical predictions had been comparcd with the
experimental data of Helson and Judd, the reply was that the composite stimulus is
correct by definition and needs no experimentael verification. The published paper,
J« Opt. Soc. Amer. 33, 10-17 (1943), however, correlated the composite stimulus
with Helson's data. There followed next the peper "A Metric for Colorspace," JOSA
33, 260-2 (1943), by Moon and Spencer (hereafter called "MS"), which doveloped
Tormulas ineluding onc for applying a Euclidean metric in their color space to the
data on color discrimination obtained experimentally by MachAdam. They considered
the agreement good; but MncAdam and others who have examined the data do not.
Next appeared the WS paper, "A Hetric Based on the Compositec Color Stimulus", JOSA
33, 270=7 (1943), describing o color space basod on the 0.S.A. smoothed data on
The Munsell system, with formulas for putting I.C.I. data into this space. They
pointed out that their two color spaces derived from different data and have use-
ful applications in different fieldse. Again, while the authors thought thet their
formules give sufficiently close approximations to experimental data, other color
workers did not think that the agreement was satisfactory. A brief summary of her
position was given by Spencer in a paper, "On the Geometry of Colorspace,"
Je Franklin Inste. 236, 293-%02 (1943). It is convenient to consider also in con-
nection with the S papers an excellent one by J. L. Saunderson and B. I. Milner,
JOSA 34, 167-73 (Merch 1944). The main conclusion of the Saunderson-}Milner paper,
entitled "Further Study of Omega Space," is that "The omsga space does not appear
to be a sufficiently accurate mathematical desceription of the lMunsell (Newhall-
Nickerson=Judd 'roconwmndcd‘) color space to deserve whole-hearted acceptaonce for
some purposes by colorists in industry." But they say also: "It must be ompha-
sized that these discrepancices are botween the thoory and the recommended Munsell
data, ond not nccessorily between theory ond the ideal equally=-spaced color solid."
However, they cdd that in the case of purple~blues, they believe the thoory is at

oult; and they call attention to discrepancies which "probably are the result of
o. dlstortlon produced by the omoga transformation.™ In their Figure 8 is a
diogram which shows how for the MS formules fall short of providing an cvenly
stepped color space. To eliminate uncertainty due to extrapolotion of the data
from actual }Mmsell colors to recommended specifications, Saunderson and HMilner
wisely prepared some purple-blues of higher seturation and say that "colors
chosen to correspond to equal chroma steps based on the recommended Munsell data
were much more satisfactory in respect to equal visual spacing" than the corre-
sponding MS colors.

The MS papers relating to color composition are all in J. Opt. Soc. Amer., 34
(1944) and are entitled: "Goometrical Formulation of Classical Color Harmony"
(pp. 46-59, Jen.), "Area in Color Hermony" (93-103, Feb.), and "Aesthetic Measure
in Color Harmony" (234-42, April). The tendency of MS, apparent in their other
papers, to orect an elaborate theoretical structure with scarcely a pretense of
experimental work, is ogain in evidence hore., Although in reviewing their papers
we mey say at the start thet the predictions of the MS theory are in serious
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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 anthors), we believe that MS have made an important contribution to the field
of color composition; and they have furthered a method,. introduced by G« D.
Birkhoff, which, with revision, is promising and should be ancouraged. Like our
empirical data, we'are in ‘violent disagreement with some statements of the authors;
yet we find their: papers stlmulatlng and intriguing and worthy of serious study and
exten51on by tham and others..- :

If the spatial frame of referenco distorts the representation of wvisual relations
between colors, and we accept the lunsell=-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 contrediction of experi-
mental facts But the Editor is inclined to beliove that larger shares of the
feilure lie in two other directions; end it is in these directions, which we shall
point out, that rovision moy serve to lead to & really workable theory of color
esthetics. We focl sure that the two MS fundemental postulotes are not at fault;
though they may not be sufficient, we belicve that they are at least necessary.
These postulates are: "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 related in a simple geometric manner."
Ambiguity es a negative esthetic factor is implicit in the writings on color of
several authors, was included by Birkhoff in the non-color field and by Rawlins in
the color field. It was stated several times by the Editor and wes suggested in
the form used by MS in News Ietter No. 33 (Jan. 1941), whore the Editor asked: "Is
this the reason why 'intermediate! hue pairs of colors fail to harmonize, while
complementary and enalogous pairs are often pleasing?" It was discussed in our
letter to the authors, which was doted April 27, 1943. We believe it will remain
o permonent part of esthetic theory. We also believe in the value of the second
1S, or Munsell-Ostwald, principle when referrod to an adequate color spaces; and so
stated in our letter to MS. But we havo stated one direction in which their
theoretical results may have failed (o distorted color spaoce). Two other diree-
tions are, first, the adoption by MS of ‘the Birkhoff form of equation for esthetic
moasure ond, second, their choice of constants used in its opplication to the
reting of partioular color harmonies. The authors were aware of the three types
of possible error; for of the first they said: ".... the correspondence between
omege. space and the Munsell system is not perfect, though the approximation is
ordinarily close enough" to replace one by the other in working examples.
Saunderson and Milner, MacAdem, and others do not agree. Of the second possible
failure, MS say: "Other equations would express the prineiple (of esthetic
measure ) equally woll." In refeorence to the third, they suggest more observers
end "a more refined experimental technique," which would of course lead to more
rclioble constants. ;

In actual application, the ¥S theory mekes only two of the six ambiguity co=
efficients, negative. These are the "value" (lightness) ambiguities; the hue and
chroma constents 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
measurce This equation is; esthetic meesure M is equal to the number of elements
of order O divided by the number of elemonts of complexity C. As o measure of com-
plexity, MS use the sum of the number of colors plus the numbers of colors differ-
ing in each of the Munsell attributes, hue, value and chroma, considered separately.
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In the elements of order, they include identity, similarity ond contrast; and in a
theoretically negative sense, ambiguity. To oxamine the Birkhoff-liS equation, let
us suppose that a certain bad combination of colors has o negative esthetic measure
M, which means that order 0 is also negotive. Suppose we now increase the com=
plexity by introducing o slight value differonce wherc none existed before or o
chroma difference in their region of "second ambiguity" (5-7 steps) where there was
"gimilarity" beforce. We moy get o negetive measure nearer zero. In thus introduc-
ing further complexity, we arrive at o higher measure of pleasantness; that is, o
measurs of smoller obsolute mognitude but still on the negative side of zero.
Admittedly, with the MS constants such cases would be of trivial nature; but one
has, or at least this reviewer has, an intuitive feeling that on equation of o
different type, perhaps of o more purely additive nature, may be more usefuls All
elements of order might be positive factors and all elements of complexity negative
factors with the algebraic sum being the esthetic measure. Perhaps MS tested and
rejected such a form of equation; but we think it demands further testing by ex-
perimental data more adequate than that of MS; and the Editor hopes to make such a
study.

One of the MS papers was on ares balence; and in the third paper optimum area
balance was given an arbitrary weight of one positive unit emong constants verying
from 3.7 to =2.0. Here the authors make the plausible essumption that a pleasing
effect is found when the scalar moment about the adaptetion point in omege space is
equal for each color. This is o relatively new ideas, though it is implicit in many
writings of artists (and the work of nearly all of them), and in a rule stated in
1911 by Ee C. Andrews. In this connection, see Dr. Judd's excellent sumary of the
literature of color harmony in the Netl. Bur. Stend. letter Circuler LC=356 (1933).
Though the new rule pleased this reviewer, it proved to be at variance with the re-
sults of his 1943 experiments. The same is true of the Field-Munsell rule, thet
the product of ares by value by chroma should be constont, which MS, Birren and
others have attacked. We shall consider this point further after stating some of
our experimental results, transmitted to MS in April, 1943.

In 1934, efter a large number of observations of the type described by MS, the
reviewer, using about 50 observers, studied 73 color-pairs, exemplifiied in Munsell
papers, on white, mid-gray and black backgrounds, the papers being rated on & 5=
step pleasantness-unpleasantness scale, step 3 meaning neutral osthetic value. Bub
the reviewer then maede the same mistake mede by all others worlking in this field;
he used equal areas of ‘the two colors of each peire. In early 1943, he used 74
coelor-pairs on o mid-gray ground, using 25 observers and the some S-step scale,
after first employing 9 of his best cbservers to determine the most pleasant ratio
of arens. If the MS-moment rule is validI ghe reviewer's color pairs were automat-
ically balanced experimentally in conforﬁ;%y/&t, for the adaptation wos the same as
thot used by 1S« Thus the results can be used directly to test the XS theory; and
peirs form the simplest system for testing it. The reosults wore tronsmitted to MS
in slightly different form; and in the following stotoment they hawvo been rephrased
to conform to the MS system. The chief change in so doing occurred because the
reviewer rather carelessly failed to distinguish the regions of "first ambiguity"
(between similarity and identity) and "second ambiguity" (between similarity and
contrast), as MS did, instead using the conventional method. In this direction, MS
have made a real advance.

In respect to hue, we found highest average preference for contrasting (comple-
mentery end near-complementery) pairs; single-hued pairs (hue identity) ranked
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second, but the date wers meagre; and similar-hued (anelogous) pairs were &lso
favored. There was & slight disfavor for "first ambiguous" pairs and a stong dis-
favor for "second ambiguous" (intermediate) pairs of 12-28 Munsell hue steps dif-
ference between colors. The MS constants for hue are: idenbity 1.5, first
ambigpuity 0.0, similarity 1.1, second ambiguity 0.65, and contrast 1.7. The con-
stents would be in the order indicated by the reviewer's experiments if that for
the second ambiguity had a negative value instead of a large positive one.

In respect to lightness (value), we found strongest preference for the "first
ambiguous" difference (0-0.5 steps); but 6 out of 7 pairs of these were strongly
contrasting in hue, so that more complete multiple-variable analysis or more ex=-
periments arc necessary (see also the following paragraph). Next in order ranked
value contrast (2.5-10 sbeps). The sccond ambiguous difforence (1.5=2.5 steps)
was slightly disfavored, and similerity (0.5-1.5 steps) was more strongly dis-
favored. There wns a slight preference for light over dark or intermediate
values. We had no data (in this set of cxperiments) on identical valucs, which ¥S
find very bad. Their value constants bear little resemblance to our corresponding
experimental results. For saturation (chroma), we found strong preference for in-
termediate saturations over high and low saturations. We found also a slight
preference for "warm" over "cool" pairs. On two-thirds of zll our color pairs,
our 12 men and 13 women observers reacted nearly alike; but on one=-third there
were differences. In the latter, the women proferred complementary hues at med-
ium saturations, while the men preferred onaslogous hues at high saturation (9.3).

Considering composite relations, we found that when there was much hue contrast

in tho good peirs, only about 2 steps value contrast was desired; with less hue
contrast, 2.7 steps average value contrast was pleasing. This result vms stated
by the reviewer in 1934-5, in a series of articles in two journals, as a Rule of
Constancy or Conservation of Contraste. The references are: Amer, Paint J. 19,
lio. 4, 59-61 (Nov. 5); No. 8, 48, 50, 52 (Dec. 3); No. 12, 46-8, 50, 52 {Dec. 21,
1934); Amer. Painter and Decorator 12, No. 5, 22-3 (Moy); No. 8, 26~=7 (June);

lo. 7, 25=6, 28 (July, 1935). The rule was implied by Briicke and by Rood, and is
no doubt an expression of the need for variety to prevent the order, necessary for
wnity, from becoming monotony (to use the Gréek phraseology). In these articles
vwe stated also a Rule of the Natural Sequence, which refers to the use of hues in
the "matural” values at which they exhibit thoir greatest saturations, or in
values parcllel to these. We shall not elaborate on this important rule here; for
after we thought that we had published this as a new empirical idea in 1934-5, we
found in Dr. Judd's summary, thot Bezold and also Briicke had published similar
ideas. But a complete theory would embrace the rule.

One way to test the MS theory would be to recompute their constants from our ex-
perimental data. This we hope to do when time is available. Another way is to
caloulate the esthetic measure of our pairs with their constants. This we did,
with the following results (first omitting an area-balance constant)s Our first,
third, fifth, sixth end tenth highest ronking peirs in point of preference (out of
74) yielded an MS measure of only 0.14, while the next to worst poir had eight
times as high o measure as the best pair; and the average for the most pleasant
ton was only 0.56 while the average for the worst ten color pairs was 0.33. The
50th to 59th ranking poirs out of 74 averaged about the same MS measure as the
best tene. Since those pairs wére cll arranged previously to give the best area
bolance, using the same adaptation as MS used, we may follow them ond add one unit;
then the average moasure for the best ten pairs is only 0.77 and for the worst ten
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0.53, though MS call anything above 0.50 good. It is clear that the correlation
between their theory and our experiments is very bad; and no more "scientific"
mecthemetical analysis of correlation is necessary to bring out this fact.

We were disappointed at the failure of MS to mention Rawlins along with Birkhoffr,
since Rewlins! work dealt with paintings. It negatives the claim of MS that they
were the first to apply esthetic measure to color. We were also disappointed that
they slighted Guilford's deservedly well-known work as well as thot of Miss Collins
et Columbio. Thus the reviewer has come to the conclusion that this very promising
attempt by KS to formulate quantitatively the classic laws of color harmony not
only has but slight resemblance to the truth; but considering the incompleteness of
the theory ond the failure of MS to test it agaoinst experimental data made aveil-
able to thom, this slight rcsemblance is but to be expected. One always gets out
of mathematics only what one puts into it; and MS apparently put into theirs an
unproved theory embracing o none-toc-well conceived equation combined with in-
adequate experimesntal data.

In justice to the authors, however, it must be said that many of the criticisms

we have made here were anticipated by them. They sterted according to a good plan,
made rapid progress by several months of intensive work, and included in their
formulation at least two promising ideas: (1) the region of ambiguity between
analogous and contrasting hues, end (2) the assumption that equal departures from
the adaptation=-color give a good effect. If in many ways their werk constitutes

o false start, it is at least a stimulating stert which may lead others to plan
and carry out the experimental work required tc put color harmony on a firm basis.

I-H.Gl
COLOR IN ' Two interesting pamphlets that have come to our attention
INDUSTRY recently are ones called "Color Dynamies" by Pittsburgh

Plate Glass Company and "A Safety Color Code for Industry"
by E. I. Du Pont de Hemours & Company, respectively. Both advocate a more veried
and complete use of color in industry. The former company states the objectives
of "Color Dynamics™ asy (1) by use of color to enhence morale to promote continu=-
ity of employment; (2) to improve efficiency, hence volume of work; (3) to promote
quality, minimizing rejects; and (4) to prevent injuries. These are ascomplished
by changing the allegray factory without chromatic contrasts to one with vari-
colored surfaces, using especianlly accents of bright, advancing, "focall colors at
dangorous and other important spots. The Du Pont company has distinguishod "High-
visibility Yellow," "Alert Orange," "Safety Green," "Fire-protection Red,"
"Precaution Bluc," and "Traffic White," gray and black, and has shown, in "A Safety
Color Code for Industry," where to apply each of these. It is interesting to note
that in this pamphlet, each of the six colors is specified in the terms of the
Munsell, Ostwald and I. C. I. colorimetric systems (the last-named incompletely,
sinee no lightness is given). Du Pont "Three-dimensional Seeing" advocates paint-
ing the bodies of machines in "Horizon Gray" and the working areas in a contrast-
ing coclor, Spotlight Buff or Green. A collaborator in the Safety Color Code was
Faber Birren, a member of the News Letter Committec, who is now a Du Pont
consultant along with his other activitices.

OUTLINE 60 A.D. Pliny; add to account in News Letter lo. 48 (July
HISTORY 1943 that Pliny gave an account of mordant printing and dye-
OF COLOR ing; he gave accounts of many of the painters, mentioned
(CONT., ) madder dye and litmus (gratulian purple), and described the

use of the combustion product of sulfur for destroying impure colors.
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50-79. The Fourth Style of Pompeian painting flourished; ground generally black,
sometimes “"Pompeian red"; colors brilliant; style architectural andimpressionistic;
the third dimension (depth) developed.

c. 85. Time of paintings by "Fabullus" in Nerot!s "Golden House".

1st cent. The first mention (by Martial) of an "illuminated" wvellum book, done in
varied color.

1st-2nd cent. Naturslistic "carpet" or floral style of painting supplanted the
structural style in the East snd the architectural style in the West; the"incrusta-
tion style" ("peinting with slebs of colored marble") also become common in Italy.

ce 140. Dato of Roman paintings in Villa Negroni; also wall paintings from
Hadrient's wvilla.

ce 150+ Claudius Ptolemy; add tc account in News lLetter No. 48 (July 1945): he
wrote a treatise on optics; discussed the nature of light and color; first to state
that a ray passing to a denser medium is bent toward the normal to the interface;
ywrote on the apparent diamoters of the heavenly bodies when nesr the horizon.

cs 160« Galen; add to mccount in News Letter No. 48: wrote on diseases of the eye;
drew the distinction between motor and sensory nerves;

2nd-4th cent. Neo-Attic style of painting flourished in Greece and Asia Minor,
later becoming, in Ceppedocia, Syria and Mesopotamias, an "Asiatic style." 1In
Alexandria and Italy developed an "Alexandrisn style" with both academic and
"popular" or Latin trends, found in the catacomb ceiling and wall paintings, in
menuscripts and in mosaics.

210-60. Graeco=-Syrian paintings in tombs at Palmyra and a fort at Dure=-Salihiyeh,
Syria, forerunners of Byzantine painting.

4th cent. Mosaics with blue or gold backgrounds became the chief decoration of
churches.

4th-15th cent. Period of growth end development of Byzantine painting.

440. Date of the mosaics of the chapel of Empress Galla Placidia at Ravenna, Italy,
in gold on 2 dark blue ground.

5th cent. MNestorians: see News Letter No. 48 (July 1943).

547, Mosalcs of chapel of St. Vitale at Revenne on a gold ground with purple clouds
and robes.

¢. 550. Date of the climax of Byzantine art.

6th cent. Aetius of Amida gove & clear account of ophthalmic moteria medicea,
diseases of the eye, theropeutics ond prognosis as it then existed.

7th-9th cent. Irish Celtic manuscripts were illuminated especially in red, yello&;
black, green ond (as in the Book of Kells) purplo.
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700. English Lindisfarnc Gospols illuminated in a "vivid green, o purec blue, an
oronge, o purplish crimson-and an emphatic black."

800. Haroun Al Raschid:; see News Letter No. 48 (July 1943).

830, St. Marks basilica, Venice, was begun (rebuilt in 976); mosaics here have
"the most subtle, varisble, inexpressible colour in the world" (Ruskin) on gold
grounds.

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

10th cent. The Paris Psalter was executed at Constantinople; it contained fine
miniature paintings.

c. 1000, Al Hazen of Bassors; add to account given in Hews Ietter To. 48 (July
1943): <taught that the eye contains 3 fluids: the aqueous, crystalline and
vitreous humors, and 4 coats: +The tunica adherens, the uvee,the cornea, and the
tunica retisimilis. His optics gave the earliest clear account of atmospheriec
refraction. Stated that Ptolemy's lew of refraction holds only for small engles;
knew the reciprocal relation of reversed optical paths; stated that refrection
takes place toword the normal; used idea of "corresponding points" to explain
single image from two eyes; and accounted for twilight.

BIBLIO=- B. Friedman; Arch. Ophthalmol. 28, 285-312 (1942); entoptic
GRAPHY phenomena i3

J. S. Friedman; Amer. Photog. 37, HWo. 6, 42-3, 54, 56 (1943); the Kodachrome image
He« Fricdmann; Smithson. Ianst. Wor Backgr. Stud. 1942, No. 5; the notural-history

ackground of camouflage (brochurc of 17 pages and 27 half-tone plates, showing
protective coloration in animals)

R. Je Gettens & G« L. Stout; "Painting Materials: a Short Encyclopedia™; pp. vii
plus 333; De Van Wostrand Co., 1942; $3.75; review by F. I. G. Rawlins in Nature
151, 262=~3 (Merch 6, 1943)

Ae Be Gillam & T« Fe West; J« Chem. Soce 1942, 671=6; absorption spectra and
structures of pyrethrins I and II

I. He Godlove; Je Opt. Soc. Amer. 33, 351 (1943); conditions for dyestuffs
spectrophotometry end soms techniques

I. H. Godlove; J. Opt. Soc. Amer. 33, 351=2 (1943); analysis of some of the
chemists! concepts of color 3K

I. He Godlove, chairman; Amer. Dyestuff Rptr. Aug. 2, 1943, pp. 1-10; report of
the committee on color of the Amer. Asscc. Text. Chem. Col.

C. Graenacher, C. Rossi & H. Bruengger (to Soc. Chem. Indus., Basle); U. Se. Pat.
2,320,588 (1943); improving the fastnoss to light of cellulosic materials dyed
with water-scluble dyes containing at least cne aceid group

¥e Granville, D. Nickerson & C. E. Foss; J. Opt. Soc. Amer. 33, 376-85 (1943);
trichromatic specifications for intermediate and special colors of the Munsell
system
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J. Guild; Noture 149, 442 (1942); colour measurement; see J. We Perry

He ve Holban & M. Litmonowitsch; Helve Chim. Acta 26, 771-88 (1943); ionic associas
tion and absorption speetrea, III

R« Ce Hanselmon; Amer. J. Clin. Path. 13, 108-16 (1943); o photoelectric colori=-
meter; construction and use

G. Honsen; Zeiss-Nochr. 4, 8-26 (1941); Chem. Zentr. 1942, I, 1783; the-design of
o photoelectric apparatus for cbsorption mecsuroments

1eG. He Herdy; J. Opt. Soc. Amore 33, 512-4 (1943); o single~judgment tost for red-
green discrimination i)

N. B. Harmen; Brit. Med. J. 1, 43 (1943); the measure of night vision

D« Go Harris & F. P. Zscheile; Botan. Gaze. 104, 515-27 (1943); effect of solvents
on absorption spectra of chlorophylls a and b; (also) their ultraviolet absorption
spectra in ether solution

He Ko Hartline; Ann. Rev. Physiol. 4, 445-64 (1942); sense organs

H. Hartridge; Nature 151, 422 (1943); physiology of colour vision

P. Hatschek; Phote Indus. 39, 319-20 (1941); reflection-diminishing layers (review)

Rs Havemann; Z. physik. Chem. 188 A, 182-90 (1941); nomenclature of optical methods
for colorimetric analyses

R. Havemann; Biochem. Z. 310, 378-83 (1942); a new photoelectric colorimeter; ITI,
measurements at constant temperature

S. Hecht; Je Opte Soc. Amers 32, 42-9 (1942); the quantum relations of vision

S. Hecht; J. Opt. Soc. Amer. 33, 353=4 (1943); review of G. L. Walls' "The
Vertebrate Eye and its Adaptive Radiation"

S. Hecht & N. H. Pirenne; Science 93, 585-7 (1941); energy and visual threshold

S. Hecht, S. Shlaer & N. He Pirenne; J. Genl. Physiol. 25, 819-40 (1942); energy,
quanta and vision

M. Heimen; Arch. Ophthal. 28, 493~502 (1942); riboflavin: significance of its
photodynomic action and importence of its properties for the visual act

H. Helson; Je Opt. Soc. Amer. 33, 5556=67 (1943); some factors and implications of
color constancy i

H. Jo Henk; Seifensieder-Ztg. 67, 277-8 (1940); Chem. Zentr. 1940, II, 2233; color-
ing agents in cosmetics

He Js+ Henk; Deute. Wollen-Gewerbe 74, 135-8 (1942); the festness of dyes
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E. Hertel & C. leszczynski; Z. physik. Chem. B 53, 20-36 (1942); complete analysis
of the absorption spectra; VIII, experimental proof of the theoreticel concept of
the constitution of the triphenyl methane dyes

E. Hertel & U. Siegel; Z. physik. Chem. B 52, 167-83 (1942); complete analysis of
absorption speectras VII, mutual influence of chromophoric groups in systems with
closed pi=electron groups

K. F. Herzfeld; J» Cheme Physics 10, 508-20 (1942); absorption speotrum of some
polymethine dyes

L. Hogben; Proc. Ray. Soc. A 131, 111-36 (1942); chromatic behavior (Croonian
lecture)

A. J+ Howards; Paint Monuf. 323 151-3 (1942); luminescent materials

D. E. Howe; Iowa State Coll. J. Sci. 17, 82-4 (1942); design and construction of a
photoelectric spectrophotometer for analytical research

W. C. Hueper; Urol. Cutaneous Rev. 47, 303=7 (1943); the diagnostic significance
of changes in skin color in industrial and related diseases

R. S, Hunter; Netle Bur. Stand. Circ. 429, 1-46 (1942); photoelectric tristimulus
colorimetry with three filters

Imperial Chem. Indus. Ltd. and Du Pont Co.; Brite. Pat. 552,123 (1943); inhibiting
deterioration in color of viscous petroleum oils

Ge Wo Ingle; Jo Opt. Soc, Amer. 33, 349 (1943); the supplementary selected=-
ordinate method of tristimulus inTegration

International Polaroid Corp.; Brit. Pat. 549,698 (1942); o light polerizer com-
prising a sheet of polyvinyl elcchol steined with a dichroic dye

R. Lo Ives; J. Opts Soc. Amers 32, 119-20 (1942); the "purple-ring" illusion

H. Jensen; Glastech. Ber. 20, 46-8 (1942); Chem. Zenbr. 1942 11, 330; the light
tromsmission of “optical glasses —

Mo Le Johnson & S. R. Detwiler; J. Expt. Zools 89, 233-51 (1942); relation of
certain droplets in the vertegrate retina to the visual cycle

L. A. Jones; Je Opte Soce Amer. 38, 534~43 (1943); historical background and evo-
lution of (0 SsA+) Colorimetry Report

L. As Jones et al; J. Opt. Soc. Amgr, 33, 544-54 (1943); the concept of color
(chapter II of the 0.S.A. Colorimetry Report)

D. B. Judd; J. Opt. Soc. Amer. 33, 294~307 (1943); facts of color-blindness

De Be Judd; Je Opt. Soce Amer. 33, 351 (1943); standard response functions for
protanopic and deuteranopic vision
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L+ E. Karr; Textile Colorist 64, 431-6 (1942): lichen colors (review)

M. L. Kats; Compt. rend. ecad. sci. URSS 30, 788-90 (1941) (in German); activating :
effect of v151ble light on ultreviolet luminescence of alkali halide orystels .

He Keutsky & G. Oe Muller; Naturwiss. 30, 315 (1942); chemiluminescence of adsorbed g
dyes

L. D« Keonan; Cemera (Philad.) 62, Noe 6, 49-51 (1941); natural-color prints by
dye-coupling (the Iso=Color process) I
Ke Le Kelly; Je Opte Socs Amer. 33, 349-50 (1943); color designations for lights
K. L. Kelly, K. S. Gibson & D. Wickerson; Je Opt. Soc. Amer. 32, 745 (1942); 33,

55-76 (1943); tristimulus specification of the Munsell Book of Color from
spectrophotometrlc measurements

I. Kerlan & R. P. Herwick; J. Amer. Med. Assoce, Oct. 16 (1943); calcium panto-
thenate for human achromotrichia = lack of value on prolonged administration (use
of Munsell notations and ISCC-NBS Color Nemes)

Ae Kiss, G. Backsai & P. Csokén; J. prakt. Cheme 160, 1-20 (1942); light absorption
of polycyclic compounds; II, cupric complexes of the aldimine series

A. Kiss, Pe Csokén & G. Nyiri; Z. physik. Chem. A 190, 65=80 (1942); light absorp-
tion of polycyclic inner complex compounds; I, salic laldehyde-etnylene diamine
complexes

A. Kiss & P. Csokén; Z. anorg. allgem. Chem. 247, 205-10 (1941); light absorption
of nickel thiocyanate solutions; II, non-aqueous solutions

G. Fo G. Znipe & J» B. Reid; Proc. Phys. Soce 55, 81-91 (1943); a photoelectric
tri=colorimeter (for measuring the color of near-white papers)

E. A+ Kocsis & Ge Zddor; Z. anal. Chem. 124, 274-7 (1943); Thioflevin S as
luminescence indicator (of acid-alkaline neutrality)

E. Kornreich; J. Soce Dyers Col. 58, 177~83 (1942); color changes of dyeings of
vat and azoic dyes by wet and dry heat

Ge Kortim; Chems Tech. 15, 167-72 (1942); a photoelectric spectrophotometer for
the determination of concentrations (of solutions) with great accuracy

0. Kress & P. Trucano; Paper Trade J. 117, Noas 10, 31-8; Tech. Assocs Fapers 26,
245-52 (1943); study of dyestuff absorption by fillers and their effect on the
color of filled papers ;

E. L. Krinov; Astron. J. Soviet Union 17, 40-67 (1940); Chem. Zentr. 1941, I, 348;
spectrophotometric investigation of forty stony meteorites

M. Kubota; J. Cheme Soc. Japan 62, 509-15 (1941); sbsorption spectra of metallic
compleoxes; VII, absorption spectra of copper ammonia complex solutions and the
structure of these complex radicals



