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PROGRAM On October 18 the Program Committee, Mr. E. I. Stearns,
COMMITTEE chairman, laid plans for the 1l4th annual meeting of the
PLANS ANNUAL Council, The meeting is to be held at the Pennsylvania
MEETING Hotel in New York City, February 23-24, 1945. The topic

for a Discussion Session, to be sponsored by the American
Artists Professional League, will be "Color from the Standpoint of the Artist."
A Technical Session will include reports of work on Problem No. 13, Studies of the
I1luminant in Textile Color Matching. A business session will be part of the meet-
ing, Further plans will be announced in the next News lLetter,

DR. HELSON RETURNS We are glad to learn from & recent notice that Professor
TO BRYN MAWR Harry Helson, whose work on the psychological aspects of

illumination and color, especially on color constancy, is
so well (and favorably) known to many Council members, has returned to Bryn Mawr
College from his wartime assignment at Foxboro, Massachusetts.

MRS. BURRIS-MEYER We have learned from a recent notice that lrs. Burris-Meyer,
WITH COMFREHENSIVE individual member of the Council sinee 1934, authority on

FABRICS. INC. color in fashion, decoration and advertising, has joined
: Comprehensive Fabries, Inc,, to be in charge of sales

training and display in both the retail field and in distributor relations. Her
activities will be part of an intensified post-war merchandising plan the company
is building around the manifold features of KOROSEAL, the B. F. Goodrich polyvinyl-
resin synthetic,

Mrs., Burris-Meyer is the author of four books used as texts on color, was Dean of
the Tobe-Coburn School for six years, a lecturer and associate professor of design
at the New York University School of Retailing, and lectured at other schools in

New York and Paris on advertising and costume design. More recently she has been
Associate Art Director and Fashion Editor of Simplicity patterns. We take this
opportunity of wishing Mrs. Burris-lileyer all possible success in her new undertaking,

1945 SPRING Millinery colors for spring 1945, covering the three
MILLINERY classifications of fur felt, wool felt and straw, have been
COLORS adopted by The Textile Color Card Association's Millinery

, Color Committee, it was announced during September by lirs.
Margaret Hayden Rorke, managing director., All of these colors, with the exception
of a few repeated colors from past season cards, have been selected from the
Advance Woolen and Rayon Collections for Spring 1945, issued by the Association to
its members.,

Especially chosen for fur are the following: Cloudy Sapphire, Blond Brown* (for the
asterisk, see just below), Marine Grey*, Lorraine Blue, Normandy Rosc, Brittany
Violet", Purple Lilas*, Cream lMocha, Rose des Bois, Chinese Fuchsiax, Invincible
Blue, Adobe Beige, Jolly Red*, Arctic Sea, Hero Blue*, Placid Green, Turftan%*,
Trophy Gold and Hoekey Green*., Emphasizing the close coordination between the
millinery and glove colors for spring, Mrs. Rorke stated that those marked with an
asterisk (*) here and below are also among the colors adopted for gloves.

The selection for wool felt comprises Cantaloupe Greén, Coconut Green*, Coral
Lacquer, Jewel Aqua, Cloudy Sapphire, Glacé Beige*, lMarine Grey*, Lorraine Blue,
Normandy Rose, Brittany Violet#, Bouquet Lavender, Purple Lilac*, Cream Mocha, Rose
des Bois, Chinese Fuchsia*, Invincible Blue, Jolly Red*, Hero Blue*, Turftan%*,
Hockey Green*, American Eagle Gold and Nassau Pink. Colors especially adapted for
straw are: Coconut Green*, Glacé Beige*, Marine Grey*, Lorraine Blue, Cream Mocha,
Rose des Bois, Chinese Fuchsia*, Jolly Red*, Hero Blue*, American Gold Eagle,
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Hockey Green* and Burnt. In addition to the above, black, brown and navy are recom-
mended for all three groups end white for straw. The committee which cooperated
with the Association in the choice of the above colors represents leading firms in

the felt-hat body and straw industries.

1945 SPRING Seventeen colors for gloves have been selected for spring 1945
GLOVE COLORS by the Glove Color Committee of the Textile Color Card Associa-
tion, it was made known during September by lMrs. Margaret
Hayden Rorke. Eleven of these colors have been chosen from the Advance Voolen and
Rayon Collections for Spring 1945 released by the Association to its members as
follows: Coconut Green, Glacé Beige, Blond Brown, Marine Grey, Tunis Lime, Capri
Turquoise, brittany Violet, Mimosa, Pink Camellia, Purple Lilac and Chinese Fuchsia.

The following six colors have been carried over from past season cards: Jolly Red,
Hero Blue, Hockey Green, Bluejacket, Town Browmn and Turftan. In addition to the
above, black, white and chamois gloves are recommended for staple needs. The close
correlation between the glove, shoe and leather and millinery colors, emphasized by
Mrs. Rorke, has been indicated in the news item preceding the present one. Blus-
jacket, Town Brown and Turftan are also shoe and leather colors. The 1545 Spring
Glove Card portraying the above seventeen colors was in preparation during September.

PHOTOGRAFHIC A brief and straightforward general description of Kodachrome
COLOR FRINTS and Kodacolor and other processes and their use in making

color prints prepared by Dr. C. E. K. lees for the Journal of
the Franklin Institute (Jan. 1942), was so good that it has been reprinted in the
Journal of the Society of Motion Picture Engineers for April 194%1; see Direct Pro-
cesses for Making Photographic Prints in Color, C., E. K. Mees, J. Soc. Mot. Pict.
Engin. 42, 230-38 (4pril 1944).

REFRINTS Since our last News Letter each Council delegate and individual
DISTRIBUTED member should have received copies of the following reprints:

Color article in July 3, 1944, Life, copies through the courtesy of Life Magazine;

Color Vision, by De B. Judd, reprinted from lledical Physics, through the courtesy of
D. B. Judd:

Symposium on Small Color Differcnces, hold with larch 1944 Inter-Society Color
Cowncil meetings sponsored by the American Association of Textile Chemists and
Colorists and the Federation of Puint and Varnish Production Clubs, reprinted from
the /merican Dyestuff Reporter,

Symposium on the Ostwnld Color System, copies through the ~ourtesy of Container
Corporation of /America, by individual member Egbert Jacobson.

HARMONY IN 4t our request Dr. N. J. Kreidl, whose review of a book by Dr,
TWO FIELDS W. Weyl appears in an item bslow, sent us the following lines

which he mentionsd to us at the recent Optical Society meeting.
They represent a quotation from a talk before the Ann Arbor section of the American
Chemical Society, "Glass Research Turns to Crystal Chemistry," abstracted in Glass
Indus. 25,(9) 409, 426 (19:4): "....the stability of polymary glasses appears to
be controlled by a law similar to that of color harmony. In a modern theory of
color appreciation, harmony is possible only between very close neighbors or be-
tween frank contrasts. "Uncertainty of contrast or similarity creates disharmony.
If two out of three component ions are different, they must be very different to
permit alignment of one weaker ion in accordance with the stronger of the two ions
and the third ion..... In the main groups of the periodic system glass formation
appears possible if the differemse in field strength (charge)/ (squars of distance)
of two ions is not smaller than 0.7 in binary and 0,07 in ternary glasses.ss.."”
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COLOR A subcommittee, under the co-chmirmanship of Forrest Lee Dimmick and
APTITUDE Carl E. Foss, has been at work for several years to provide specifi-
TasT cations for a Color Aptitude Test that would work, Since such a

problem must be considered in a practical as well as theoretical
manner, it has been necessary for the committee to obtain materials to try out
their theories. This was dons in a first set of material, with results described
by Dr. Dimmick in October 1942 before the Optical Society of America, A second set
?f material has now besn made up, Standardization of this second set of material
1s necessary before the subcommittee can submit a final report recommend ing
specifieations for a Color Aptitude Test that they kmow will work in practice as
well as theory.

Because the Council has had no funds with which to provide the subcommittee with
material, individual committee members themselves contributed the considerable time
and money necessary to prepare the first set of material., A substantial check from
ir, Frank Cheney, at whose suggestion the problem was first laid before the Cowuncil
by Dr. LeGrand Hardy, will help defray costs already borne by committee members.

At the 1943 annual meeting of the Cowncil it was voted that the Chairman appoint a
ecommittee to investigate and report upon suitable ways to finance the manufacture,
promotion, and sale of the Color Aptitude Test, to consider member body cooperation,
interest manufacturers, and any other possible chanmels of manufacturing and dis-
tribution. After a meeting of committes chairmen and others, held on March 6, 1943,
it appeared that since the projoct is still in an experimentel stage, we would be
in no position to know how it ‘should be handled, and if any outside group were to
assist financially the matter might develop in a manner beyond the Council's cone
trole Therefore it was agreed that new experimentel material should be prepared on
the seme basis as the first, that is, that financial costs would be covered within
the committee, and Normon lMacbeth, Walter C. Granville, and Carl E. Foss, Chairman,
were appointed as the committee authorized at the cnnual meeting,

This committee, in a report to the Executive Committee meeting of October 7, 1943,
stated:

"Although it was not necessary before malking production plans for this
committee to consider suitable ways for promotion and sale of tests made as a
result of the Counall Aptitude Test and Color Blindness Test work, it now
seems advisable to us to offer certain recommendations to the Executive
Committee in order that the Council shall not allow itself to drift into the
position where it seems neeessary for it to direct or otherwise be too closely
associated with the commercial phases involved in the promotion and sale of
tests, (It should bs remembered that it will be a long time before these can
be known as ISCC tests because of all the many formal steps necessary even
after the committee is completely satisfied not only with the material but with
the method of presentution. For each committee, once it is satisfied, will
need to present its recommendations to the Couneil in a formal report. In
acting upon such recommendations it is expected - since the matter is such an
important one = that the method used will be to reguire a letter ballot from
all member bodies. And all of this will take time.) Yet some method should
be found fair both to the Council and to the menufacturer of the material.

"We therefore recommend that the Council approvel be of specifications for test
material, that these specifications be published by suitable means, and that
anyons who can meet the requirements according to procedure outlined by the
Council (as by test in an impartial laboratory), may use the ISCC name in con~-
neotion with his publication of the test.

FS
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"We further recommend that the manufacturer, or manufacturers, producing tests
meeting Council specifications make payment of an agreed fee, this fee to
revert to the Council treasury. Certification in an impartial laboratory for
each test produced shall be required at the manufacturer's expense.

"By handling the matter in this way the Council can control the specifications
and reap the benefit of its work without engaging in any way in any commercial

activity."

Acceptance of this report was delayed until the February 29, 1944 meeting of the
Executive Committee whon, following its eareful consideration, it was accepted by
vote (Judd, Evans) ineluding the two committee resommendations, Discussion at that
time indicated the attitude of the Executive Committee thoet the Color Aptitude Test,
in the time before a final subcommittee recommendation is received and submitted to
letter ballot for action by the voting delegntes, be titled in such a way as to
indicote that the test is made "in nccordanee with ISCC committee specifications."
Since the material is still experimental in the sense that the test has not yet been
submitted for approval by the Council voting delegates, the test is not yet ready

to be called an ISCC test, Yet this should not delay its distribution to those who
wish to use and are willing to help in standardizing the test.

The second set of test material is now ready and in order to help defray the cost
of production a number of sets — in addition to those needed for use by committee
members prior to proposing adoption of specifications — will be made available for
sale at $45.00 each to textile or other groups who may be interested in the project
and will be willing to supply test results to the cammittee for use in making a
statistical study of the present test materials,

Statistical results of use of the first tost materials were roported by Dr. Dimmick
before the Optical Society in October 1942 (Jour.Opt.Soc. Am. 32, 745(4), 1942),
Within the near future a roport should also appear in the Jourmal of Applisad
Psychologys Specifications for the new tost material appeared in News Letter No.
50 (November, 1943) and a brief description, ineluding a photograph of the new test
appeared in Textile World (May, 1944). ’

Requests regarding construction or statistical details of
to Forrest L. Dimmick at Hobart College, Gensva, N, Y. RquSsEZSgoihgﬁiihgzemige
the test may be made to the Munsell Color Company, Inc,, 10 East Franklin Street
Baltinore 2, Md., which is handling its salo in this interim period, B
CE)LOR—VISION In Chicago reecently Drs, LeGrand H, Hardy and Gertrude Rand
LECTURE TO of the Xnapp Memorial Laboratories at the Institute of ‘
'OPHTHALMOLOGISTS gphthgl?olog{, Presbyterian Hospital, New York, gave a lec-
ure before the American Academy of Oph
O?o}aryngology that is an important milestone in the prZﬁticag :2:imgiofgs:?d 1
vision, .Although th? medical profession is expected to test and diagnose o ?g “l
¥;31on, it has had 1little practiecal up=to-date knowledge on the subjgct exeg zrfo
ose few yho haye dug up the subject for themselves, The Hardy-Rand lect b ¥
duces_to five printed pages of notebook size; and in those five pages res:risre-
22:::;;}yt§:: gzne?e r:adgly unggrstood by a busy professional man whopshou?d but
2 ; ime To be - informed, There are i i
the 111um1nan?, the eye, the object, There are Thr::rzzoigizoiﬁ éﬁéc§%;r fﬁelzg=
g}?ictr&} gu&llty; angular distribution, intensity, There are Three Fact;u:sn?n th
olor-vision Process (but this may be objected to by somel), there are Threelgype:

Of C . - I:s‘p dia

N
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Types of Abnormal Color Vision, Three Factors or Attributes of the Test Object.
Verily, Three is the Magic Number., There is a section on the I.C.I. three-
coordinate system and standard observer and on the ISCC test material and other
tests critically studied for screening and diagnosis, Tests demonstrated at the
lecture were the Ishihara (5th and 7th editions and the British reprint of the Sth
edition), the Rabkin (2nd edition) and the American Optical Company Pseudo-
isochromatic Tests, the Farnsworth Munsell 100-hue test, Farnsworth Dichotomous
Test, Rand Anomaloscope,; and a new set of color plates designed at the Xnapp Memor-
ial Laboratories by Hardy, Rand and Rittler, Other tests are listed under five
headings: sorting tests, matching tests, naming tests, discrimination and sensitiv-
ity tests, and hue and chroma series arrangements, Demonstration was also made of
the Macbeth Daylight Easel Lamp which is recommended by the ISCC Color Blindness
Test Committee as a standard illuminating device for use with pseudo-isochromatic
tests; also of the effect of ICI Illuminants A and C on the appearence of this type
of test, A further feature of the demonstration was the spectrum as it appears to
trichromats, deuteranopes, protanopes and tritanopes. These spectra were painted
under the direction of the lecturers by E. G. Bethke, the artist for the Institute
of Ophthalmology, Presbyterian Hospital,

SONG OF COLOR In News Letter No. 55 we published a poem by Rose Adele Baird
AND LIGHT which we received in a letter from her along with the follow-

ing which she described as "a little lush... but nevertheless
rather remarkable in its feeling for our pet subject 'color'."™ The poem is by
Josephine Preston Peabody and is from The Singing Isaves published by Houghton
Mifflin.

I reach my arms up to the sky and golden vine on vine

0f sunlight showered - wild and high, around my brows I twine,
I wreathe, I wind it everywhere, the burning radiancy

Of brightness that no eye may dare,- to be the strength of me.
Come, redness of the crystalline, come green, come hither blue
And violet,- all alive within, for I have need of you.

Come honey-hue and flash of gold, and through the pallor run,
With pulse on pulse of manifold new largess of the sun.

Steep the silence till it sing, oh Glories from the height!
Come down where I am garlanding with light, a child of light.

CHROMATICITY Lt, Dean Farnsworth has omplified the ideas contributed by him

CLASSIFICA- to our March 1944 issue on terminology of types of visual sys-

TION OF TYFES tems, We have received through Dr. Judd an outline of his pro-
OF VISION posed classification of color vision on o chromaticity basis,

This is a more radical proposal than the first one, but has
considerable merit, and is worth serious study.

Types of Color Vision, There are three types of color vision with respect to color:

A, n. Normal; adj. Normal: chromatic balance; ths color vision of the majority of
a population;

Be n. Anomal; adj. Anomalouss chromatic imbalance; systematic differences in
chromatic discrimination from normal;

C. n. Monochromat; adj, Lionochromatic: achromatic vision; no chromatic differentia-
tion; brightness discrimination only.
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Types of Anomalous Color Vision. There are 3 or more types of Anomaly (chromatic
imbalance ).

1. ne Protan; adj. Protanous: reduction of red-bluegreen discrimination relative to
interesting axis;

2. n. Deutan; adj. Deutanous: reduction of redpurple-green diserimination relative
to intersecting axis;

3, n. Tritan; adj. Tritenous: reduction of blue-greehishyellow diserimination
relative to intersecting axis;

4, (2) n. Tetartan; adjs. Tetartanous: reduction of bluepurple-~yellow discrimination
relative to intersecting axis.

Degrees of Anomaly. Within each type of anomaly, 1, 2, 3, 4, there are non-discrete
depgrees of imbalance ranging from near-normal to completely dichromatic vision.
Dichromacy represents the extreme limit of any given type of anomaly.

Degrees of Aptitude. Within all types of color vision, A, B, or C, there are non-
discrete degrees of aptitude, or difference discrimination. Aptitude ronges from
above average to below average.

Dr. Judd has promised us a list of the classical definitions for the mext issue
together with a discussion of the commection between them and the above proposal by
Lt. Farnsworth.

DYE SUBSTAN- It has often been stated that one of the objects of science,
TIVITY AND COLOR: broadly considered, is to assimilate two problems into each
TWO PROBLEMS other by the formulation of more general law; these

BECOMZ ONE describe, as special cases, two groups of phenomena appar-

ently determined by unconnected relationships. An example
of & brave attempt to fuse two problems into one is a paper by H, H. Hodgson and
Marsden, J. Soc. Dyers Cols 60, 210-4 (Aug, 1944), Vhether they have been success-
ful or not in this endeavor is less important than the stimulation to the imagina-
tion which is the natural result of the good presentation of a bold idea which at
least simulates the truth, The paper is entitled "An electronic interpretation of
substantivity based on dye structure." "Substantivity" here means the property
(loosely called affinity) possessed by dye intermediates of being talken up from
aqueous sclution by cellulosic materials, and of being retained by them in subse-
quent washing processes. The paper is an attempt to correlate this property of
fixation on the fiber with the chemical structure of the substantive compound.
Further, it is shown that the same concepts and effects which lead to increased
"depth" of color, also lead to enhanced substantivity. This paper is best viewed
with the background embraced by several papers we have reviewed in previous News
Letter issues. In May, 1943, wo presented (No. 47, pp. 2-7) a review of papers by
Lewis & Calvin, Bury and others on the "calculation of 'color' in organic compounds.”
In January, 1944, under the heading "Color and ohemiecal structure" we reviewed (MNo.
51, pp. 8~9) a paper by Reynolds along with suggestions for improving his point of
view; and in Merch we added (No. 52, pps 9-10) Neale and Stringfellow's work on the
"interaction of dyes in solution." In the lastenamed review we merely made refer-
ence to the work of London (1930) which showed the way toward caleulation of the
geik forces which make two dye molecules interact with each other., Wo did not cite
ut now recommend to your attention the almost classical paper of Marcenau
Mod. Physies. 11, 1-35, 1939), which elaborating London'spwgrk, distigguishgﬁe:;d



calculated from first principles three kinds of forces and effects included in the
term "van der Waals" forces. Hodgson & larsden, along with other modern workers,
believe that the van der Waals forces are not only responsible for the polymeriza-
tion of the typical cotton dyes in dilute aqueous solutions, (and by inference for
the ‘interaction of dissimilar ones) but also for binding the dyes and cellulose
together. Since these forces arise in considerable part from the polarization of
one molecule by the time-varying polarities of another, it follows that the greater the
rate and extent of the electron displacement in the process called "resonance,"

the stronger the van der Waals forces and the more pronounced the substantivity.

In News Letter No. 47, page 4, we defined and discussed resonance. In subsequent
pages, we showed how the increasing resonance introduced into colored molecules by
longer and longer conjugated chains and enhanced mobility of the electrons was
responsible for increased "“depth" of color. Whether or not we wish to go the whole
way with Hodgson, we can admit at least a gensral parallelism between the length of
the chain of alternate single and double bonds (conjugation), resonance enhanced by
this factor (along with the effects of variable electron donor-acceptor character),
increased bathochromic effect (depth of color), and increased substantivity.

Another idea is made a fundamental part of their theory by Hodgson and Marsden.
They believe that resonance is facilitated to the greatest degree when all the atoms
involved in the main structure of the dye molecule are coplenmar, They go further,
and say that coplanarity is a necessary condition for substantivity (as it often is
for meximum development of color); and that there are no exceptions to this rule.
It is a well known fact that the dye benzopurpurine 4B has great substantivity,
while an isomeric dye with closely related chemical structure has slight affinity
for cellulose. Benzopurpurine 4B mey be considered as diamzotized benzidine coupled
with two molecules of napthionic acid and substituted by two methyl groups each two
steps removed from the center of symmetry through which the resonance passes. When
the two methyl groups ars merely moved closer together to form the isomeric non-
dying "dye", their mutual repulsion twists the planes of the two symmetrical halves
of the molecule a few degrees away from coplanarity, and presumably by preventing
resonance , inhibits maximum development of color and substantivity.

Though we have credited Hodgson and Marsden with the fusion of the two problems into
one, the idea really goes back to work of Schirm (1935-6) which was dressed in
modern (resonance) garb by the former authors. Schirm, influenced by the older
"partial valence" theory of Thiele, attributed substantivity to the residual vel- ,
ences of unsaturated conjugate systems, which according to Thiele would be preferen- .-
tially active at the ends of a chain (with never less than 8 conjugations to be .
sufficiently strong). The end groups were the auxochromes; according to Hodgson, - :
the auxochromes because of their electron-~donmating character, initiated electronic -
resonance. Hodgson & Marsden systematically reviewed the various groups of dyes
treated by Schirm, showing that in ell these cases the long conjugated chains,
coplanarity of the aryl residpes in this chain, and the specific structures facili-

3

tate resonance to the gregtest degree.

ThR. WEYL WRITES We have been informed by Dre. N. J. Kreidl that Dr. .W. Weyl,
MONOGRAFH ON professor of Glass Technology in Penn State College and .
COLORED GLASS ’ director of Glass Science as well as a delegate to the. ISCC

““from the American Ceramic Society, has started a momograph
on Colored Glass which is appearing in comsecutive issues of the British Journal of
Glass Technology. This monograph, for the first time, according to Dr. Kreidl (to
whom we are indebted for the present review), correlates the fundamental csuses of
coloration with the modern knowledge on glass chemistry.
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The first part dealing with the constitution of colored glasses is introduced by
what may be termed an elementary course on color chemistry for glass technologists.
Color is correlated with mot fully satisfied fields of force. The high chroma in
soms glasses is associated with the interaction of ions of different valencies of
the same element. The most recent conocepts regarding the structure of glass are
applied to the reaction of the ecolor centers in a glass to its surrounding, which
becomes manifest as a broadening or a shift in the absorption bands. A modest but
definitely clarifying set of rules may now assist the colorist in glass tzchnology
to plan experiments towards a desired hue, The variation of a coloring center in
the glass, according to these rules, is affected by the field strength and coordi-
native number of the surrounding ions.

A series of rather unusual colors can be explained by these principles. In these
colors the replacement of silicon by apparently colorless ions like that of titanium
has an extreme influence on the color imparted by typical colorants such as the ions
of iron or cerium. Another progress in the interpretation of glass color is Weyl's
application of the use of chromophore groups in organic chemistry to the field of
inorganic glasses, The chromophores in glass are combinations of one, two or three
ions taken from three classes of ions. These three classes of coloring ions are
obtained by considering which of the three classes of constituent ions in a glass
they replace: (1) the so-called modifying cations of weak field strength like
sodium; (2) the so-called network-forming cations of high field strength like sili-
con; (3) the anions which form the bulk of the glass volume and which are generally
oxygens To these, as a fourth chromophore group are added: the uncharged elemental
colorants, copper, gold, selenium., Conversely, the knowledge of the influence of
the base glass on the colorant is used to interpret a new base glass by the color
of a well-known color center. This leads to the field of color or fluorescence
indicators of structure. The remaining parts of the monograph discuss the chromo-
phores singly and start with iron, the most common, obnoxious and complex colorant
in glass, the glass maker's enigma, the glass inspector's headache and the glass
buyer's argument.....

NO JOB FOR The following story was culled from the October 15 issue
THE COLORBLIND of the Washington Times-Herald, under the title we have

used. The consul of Ecuador phoned Los Angeles county
officials the other day to file a complaint, The flagstaff atop the Plaza de la
Justica, which usually flies the Ecuadorean flag, carried Bolivia's instead, The
consul didn't like it one bit.

County officials took a look out the window. The senor was right: where the red,
yellow and blue flag of Ecuador was supposed to be, there was the red, ysllow and
green tri-color of Bolivia, Embarrassed officials promised to investigate. An
inquiry was launched. The Plaza custodian was quizzed, He said he didn't know of
any flag changing. He went out to take & look for himself.

"The Ecuadorean flag is right where it's su e
> E i pposed to be," he reported back., Puzzlad
officials thought the man was loco. He wasn't. He was color=-blind.

AAPL TO SPONSOR "Color from the Standpoint of the Artist" will be dis-
DISCUSSION SESSION cussed under the sponsorship of the American Artists
NEXT FEBRUARY Professional League at the 1945 annual meeting of the

Council, February 23-24, We guote below an item By

Wilford S. Conrow in the AAPL pages of Art Di ig
¢ i a . gest for November, only very sli
reedited; and think it will be of much interest to our readers' % r?f' ad
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The Artist and Color. Beyond all other men, we artists work with the colors them-
selves, We deal with the qualities of color and we look at color, depending on our
eye, on our mind and on our emotional feelings. We are interested primaril§ in the
emotional response. We ask ourselves "Does the color look right?" In our effort to
produce a psychological result to which we ourselves respond enthusiastically and
to which later some others may respond heartily, we hope, we mostly grope our way
to find satisfactory color harmonies, We do this sometimes painfully; once in a
while, joyfully; but few of us ever do it knowingly. But "when you know," said Dr.
Martin Fischer in our A.A.P.L. Pamphlet No, 1, "vou are a master."

The Scientist and Color. There are scientists and groups of scientists, who seek
to know the principles of color, and not just rule=-of-thumb recipes for arriving at
agreeable color. The scientist is concerned with the stimuli that produce the sen-
sation of color. He uses machines and instruments to determine his opinions and
conclusions. He makes calculations with mathematical ideas, graphs, sine curves,
X and Y problems and so forth. He deals with precision estimates of color, its
spectroscopic values, the mechanics of color.

Among such groups of research scientists are: American Association of Textile
Chemists and Colorists; American Ceramic Society; American Psychological Associa-
tion; American Society for Testing Materials; Federation of Paint and Varnish Pro-
duction Clubs; Illuminating Engincering Society; Netional Formulery; American
Pharmaceutical Association; Optical Society of America; Society of Motion Picture
Engineers; Technical Association of the Pulp and Paper Industry; The Textile Color
Card Association of the United States; and the U. S, Pharmacopoeial Convention.
The nucleus of these groups joined themselves together in 1931 to form the Inter-
Society Color Council, and delegates from each constituent society come together at
an Annual Meeting, with Discussion and Technical Sessions, all devoted to studies
of color.,

The I.-S.C.C, is governed by a Board of seven: Chairman, Vice-chairman, Secretary,
Treasurer, and three Counsellors. About four years ago the I.-S.C.C. become pain-
fully aware that a great gulf separates research scientists and artists. They faced
this problem honestly: How can scientists and artists come together to effect
understanding and mutual helpfulness?

Qut of all the country's organizations of artists they chose the Zmerican Artists
Professional league, Ince, as most likely to do something to bridge this gap.
Artists must make plain to scientists the artist!s point of view on color. The
League is in a position to place usable knowledge of the laws of color, translated
into artists' language, insofar as that be possible, before large numbers of the

artists of Amerieca.

The A.A.P.L's National Committee on Technic, with the approval of the National
Executive Committee, accepted this invitation to collaborate with color secientists.
Some three years or more ago the American Artists Professional League, Inc., became
a constituent member of the Inter-Society Color Coumncil, with delegates duly
appointed. Their part in the ensuing Annual lMeetings was reported in the I.-S.C.Cds
News Letter as vivifying the proceedings. Now the A.A.P.L. is represented on the
Executive Committee of the I.-S.C.C. and the program planned for the Discussion
Session of the Annual Meeting on the morning of February 23, 1945, at the Hotel
Pennsylvania, New York City, has besn put entirely into the hands of the delegates
of the A,A.P,L, Toe first paper will be entitled: The Artist Looks at Color. The
§ul} program will be given on these pages next Februsry. lembers of‘the-American
Artists Professional league may ettend and assist at the Discussion Session. Ve
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assure you of a cordial welcome. If interested you should get in touch with the
league's National Secretary well in advance of February 23, 1945.

MODERN Though the paper in question is now nearly two years old, we shall
COLOR continue our discussion of papers on the color theories of chemists
THEORY by discussing & paper by L. 3. G, Brooker, who, along with S. E.
AT KODAK Sheppard and their collaborators ot Rochester are doing such fine

work in the borderlend of physics and organic chemistry. These
workers have been so closely in the forefront of modern progress in this field -
indeecd, often ahead of the parade - that their papers are always timely and illus-
trate present trends of progress. In one of the finest of modern textbooks, "The
Theory of Organic Chemistry" by Branch and Calvin (1941), the (present) difficulty
of "the dedustion of the contents of organic chemistry from first principles with
the aid of guantum mechanies" is admitted, and instead they apply the electronic
structural theery obtained by fusion of G. N. lewis' ideas of atoms and bonds with
classical structural theory. The principal quantum-mechanical concept useful in
this field is that absorption of light is possible where & molecule may exist in
states corresponding to different ensrgy, and papers by Sklar and others illustrate
the mathematical applications of this principle, The method of attack used in the
Eastman Kodak laboratories and elsewhere centers around the concept of quantum-
mechanicel resomance, which we defined in a previous review in News lLetter No. 47,
page 4. There, in reviewing the theories of Lewis and Calvin and of others, we
showed how the increasing resonance introduced into colored molecules by longer end
longer conjugated chains of double bonds, end enhanced mobility of the slectrons,
was responsible for increased "depth of color."

The earliest prerequisite for color in organic compounds, namely unsaturation, was
in our century recognized as of the special kind called conjugation; and about the
time of World War I it was recognized thet the easy shifting of linkages in the con-
jugated chain was important (our Council delegate E. Q. Adams having been one of

the first to recognize this), this shift being associated with resonance, Much im-
petus was given to this concept by Bury (1935?, who regarded dyes as 'resonance
hybrids" of two or more forms which differed from each other only by the position of
an electron, in this shift the whole sequence of alternate double and single bonds
reversing., Such is the case, gaid Adams and Rosenstein (1914) in the case of
Ddbner's violet; and according to Brooker in some cyanine dyes we also have the
charge oscillating betwsen fwo nitrogen atoms at opposite ends of the molecule., In
szch i case, gh; actug} state of the molecule lies between the extreme 1imitiné
structures and has a lower ; t i

s interactiogt eneygy thun either of them (and hencs is more stable) due

Many important series of dyes can be written as of the form A-(CH- -
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of higher energy due to the work done in separating charges, so that degeneracy is
incomplete. A cyanine dye is said to be symmetricel (sym) when the terminal nuclei
A end B are identical.

Wher A and B differ, they may either differ slightly or greatly in "basicity,"
depending on the groups in which the dominant nitrogens occur. A strongly basic
nitrogen will lose &n electron more readily than a weakly basic one. It was found
empirically that dye A-(CH-CH),-B could be regarded as a "structural cross" betwsen
dyes A-(CH=CH)p-A and B~(CH=CH),-B in respect to the form and position of the main
absorption band. If A and B were of nearly equal basicity, A pay for A-(CH=CH)y-B
was found to be the mean of the corresponding quantities for the two sym. dyes of
which it may be regarded as a cross, But when the basicity of A and B differed con-
siderably, the observed )\max lay at appreciably shorter wave-length. Further, the
greater the imbalance of basicity, the greater the "deviation", A caje.(mean) -

A (observed). By substituting various groups into A or B, it is possible to vary
their basicity. When this was done, the rule just stated was further verified;

also it was found that the deviation increased with increasing n. The rules in turn
permitted ranking of dye nuclei (bases) in order of basicity in a way agreeing with
data from other sources., It was further found that much structural asymmetry (non-
degeneracy) caused the series to become convergent; in sym. dyes, the resonance is
between two identical terminal low-energy structures, and we get non-convergence.

Brooker next developed rules of sensitivity to asymmetry (along with imbalance and
the factors accompanying chain-length)., It was found that where a change of struc-
ture produced a small effect on the deviation of a sym. dye, the same change in
structure produced a much greater effect on a highly asymmetrical (asym.) dye.
Vhen we start with a moderately asym. dye, the effect on the deviation is greater,
the less the degeneracy of the extreme structures and the greater the deviation of
the compound undergoing the change., The explanation preferred is that non-
degeneracy and deviation are related by a2 parabolic type of function. Position on
the parabola depends on the degree of resonance stabilization; the greater the
resonance energy, the greater the stabilization and therefore the less the sensi-
tivity to changes in deviation effected by introduced small structural asymmetry.
This rule has wide application; for example, sym. dyes are less affected by changes
in aecid or basic environment than asym, ones of closely related structure. Dis-
charge of dye color by adding acids, which often destroys the resonating system,
occurs the more readily the lower the resonance energy. Sklar (1942) showed that in
sym. cyanines, resonance energy decreases with increesing n, hence loss of color in
_acid solution should be easier the larger the value of n, as is the case in facts

The Brooker next showed that whether a compound is ionized or not is less important
than the non-degeneracy (asymmetry) of the extreme structures. He then showed the
strong effect of a benzene ring in the conjugated chain in suppressing degeneracy,
lowering energy and causing deviation. The deviations of dye with a substituted
benzene ring at one end, and various basiec groups at the other end, were compared in
order to obtain the relative opder of basicity; and the results were found to agree
with those of the method previously mentioned, Such considerations led to a classi-
fication of 12 types of dyes agcording to the degeneracy of their extreme resonance
structures. Next "basicity", which was related to the ease of loss of electrons by
nitrogen or to its assuming a positive charge, was replaced by the stabilization due
to the introduction of an additional double bond into the N-conteining ring, This
"additional double-bond stebilization" may oppose the destabilizing effect of the
dipole in a charged structure, which ordinarily would be of higher energy (in media
of low dielectric constant) because of the work of charge separation. The merocya-
nine dyes contain a nucleus of which O is a part and where high additional-double=~
bond-stabilization corresponds to high acidity, as well as an N-containing nucleus
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where it corresponds to high basicity. Bub there are other dyes in which the reso-
nance~-inhibiting factors reinforce one another, and we get absorption at short wave-
lengths. '

Such considerations as the foregoing ones have enabled the Kodak workers to predict
the values of the wave-length o

terminal nuclel and substituting groups in such a way as to get the desired position
of absorption. It should be noted, however, that the present paper has almost

nothing to say about agother parameter of absorption and color, namely, some measure
of the band strength [&dY , where £ is the molecular extinetion coefficient and

is the frequency. We have previously pointed out that the chemist's concept of in-

creasing "depth of color" expresses only the hue variation through the series green-
yellow, yellow, orange, red, violet, purple, blue and blue-green. Brooker et al
have usually been careful to refer not to "color" or "depth of color" but to absorp-
tion parameters in their correlations with chemical structure.
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