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Inter-Society Color c;; ounci l;; 14tl?- annua l Febrqnr! . 1945; l_Iote l 
Pennsyl vania , New York , N. Y. '; · · 

Optical Society of iuner ioa ; spring meeting·; April 12-14 , 1945 ; Hote l Statler, 
Cleve land, Ohio; 

Technica l As sociation of the Pul p and Paper Industry; annua l meeting ; Februa ry 
19- 23 , 1945 ; Commodore Hotel, New York, N. Y. 

PHYS I CAL SOCI ETY 
COLOR GROUP 

Notice has be en rece i ved of a me e ting of the Physica l Socie ty 
Colour Group he l d in London, Septembe r 20, 1944 ; the subje ct 
wns : Illuminants for Colorimetry and the Colour s of Tota l 

Radiator s , discussed by Mr. H. G. Vi. Harding of the Nr..t i onal Physica l Lo.borc.tory. 

ISCC COM1v1ITTEE 
MEETINGS H8 LD 

Meetings of the Optica l Society of Ame rica on October 19- 21 
fotmd many Counci l members and de legat e s in ctte ndnnce and 
provided a convenient opportunity for the folloYfi ng Council 

committee s to meet : Pr ob l ems Commi ttee ; subcommittee on Probl em 11, Col or Blindne ss , 
which met Wednesday eve n i ng , October is; subconwi ttee on Problem 12 , I lluminatinb 
and Viewing Conditions in Col or imetry , which met Saturday, Octobe r 21 , following the 
cl ose of the OSA session; subcommittee on Prob l em 10, Color Aptitude Te st, which me t 
Stmday morning , October 22 . The Committee_ met i n the afte r noon and the 
Execut ive Committee on t he evening o Thurs3ay , October 19 . 

PROBLEM NO. 13 
E STABLISHED 

In recent months the News U:ltter has ca r r i e d items concern­
ing comparative studies on illumination being carri e d on in 
r e l ation to textile color-matching probl ems by an informal 

gr oup, most of them Counci l members (News Letters No. 51 , p . 3 and No . 55 , p. 6 ) . 
The work has developed into a major project, now well on the way t oward compl etion. 
On Oct obe r 6 Mr . Wm. D. Appe l, pre sident of the JUll.e rican Assoc i ation of Textile 
Chemists and Coloris t s , in a l etter to Pr ofe ssor Zigl er, cha irman of t he Council , 
proposed tha t the problem be se t up as an Inter - Societ y Color Council probl em. 
Thi s done at a mee ting of t he Council Execut i ve Committ ee on October 19, the 
group alre ady wor king on the having been appointed as a subcommittee of the 
Pr obl ems Corruni ttee to and report OI} Problt:tm No . 13 , A Study of t he Illuminant 
in Textile Color Matcping. 

As outline d at the ftrst me eting of the group• 3, the purpose s of 
the study vre r e : (l ) to discove r what color of light are used 
and p re f e rred by textile color matchers ; EJ.nd (2) to fiqj:l" out v1ha t color tempe rat ure 
of artificial daylighting is by 

MRS. RORKE 
AN D OTHER 
DELEGATE S 
HONOflli D 

After the bulle of this i ssue \"las ready fo r Mimeoforming , 
we l earned about, but did not see , the Oct obe r 
issue of Textile Col orist an9 Conve rte r, which carried the 
information tra t tpe Cou.11.oil delegate a.nd staunch supporte r 
and forme r Ma r ga r et Hayde n Ror ke , Managing Director 

of the Texti le Car d Association , is now on the Editorial Advisory Boar d of 
this journal. Vie \ve r e about to co:qgratulnte .Ml' s . Ro...clce on this new activity and 
honor, but having long known he r _a nd-·vitality , instead we _offe r the con­
gratulations t o the journalL .. is the f irst unde r the new a rra ngement . 
Mrs . Ror ke's pictur e is included . So al so is t ho.t of our member Lorain Fawcett, 
about whom a nd whose cla sse s in col or we had a n item, entitled "Color i n Industry," 
in the preceding issue of this Ne\"IS Lett er. There is a lso a picture of Pr ofessor 
Ol ney , who , though not himse lf a de l e cnt e , as Cha irman of the Rese a rch Committ ee of 
the Ame rica n Associa tion of Texti l e Chemis t s u nd Colori sts , is the lll!l.n to whom the 
whole delegation (and Color Committee) of t h i s As3ocio.tion r eports . 
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PROGRAM 
COMMITTEE 
PLANS ANNUAL 
MEET ING 

On October 18 the Program Committee, Mr. E. I. stearns, 
chairman, laid plans for the 14th a~~ual meeting of the 
Council. The meeting is to be held at the Pennsylvania 
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 11Color from the Standpoi nt of the Artist. 11 

A Technical Session will include reports of work on Problem No. 13, Studies of the 
Illuminant in Textile Color Matching. A business session will be part of the meet­
ing. Furthe r plans will be announced in the next News letter. 

DR. HELSON RETURNS 
TO BRYN MAWR 

We are glad to l earn from a recent notice that Professor 
Harry Helson, whose work on the psychological aspects of 
illumination and color, e specially on color constancy, is 

so well 
College 

(and favorably) known to mnny Council members, has returned to Bryn Mawr 
from his wartime assigrunent at Foxboro, Massachusetts. 

MRS . BURRIS-MEYER 
WI TH COMPREHENSIVE 
FABRICS, INC. 

We have l earned from a r ecent notice that Mrs. Burris-Meyer, 
individual member of the Council since 1934, authority on 
color in fashion, decoration and advertising, has joined 
Comprehensive Fabrics, Inc., to be in charge of sales 

tra i ning and display in both the re tail field and in distributor relations. Her 
activities will be part of an intensified post-•~r merchandising plan the company 
is building around the m~~ifold features of KOROSEAL, the B. F. Goodrich polyvinyl­
resin synthetic. 

Mrs. Burris-1reyer is the author of four books used as texts on color, was Dean of 
the Tobe-Coburn School for six years, a lecture r and associate professor of design 
at the New York University School of Retailing , and l ectured at other schoo~s 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-Meye r all possible success in he r new undertaking. 

1945 SPRING 
MILLINERY 
COLORS 

Mill inery colors for spring 1945 , covering the three 
classifications of fur felt, VTool felt and straw, have been 
adopted by The Textile Color Card Association's Millinery 
Color Committee, it was announced during September by Mrs. 

Ma r garet Hayden Rorke, managing director. All of these colors, 1tith the exception 
of a few repeated colors from past season cards, have been selected from the 
Advance Woolen and Rayon Collections f or Spring 1945, issued by the Association to 
its members . 

Espe cially chosen for fur are the following: Cloudy Sapphire , Blond Bro\vn* (for the 
asterisk, see just below), Marine Grey* , Lorraine Blue , Normandy Roso , Brittany 
Violet 11

, Purple Lilao*, Cream Mocha, Rose des Bois, Chinese Fuchsia*, Invincib l e 
Blue, Adobe Beige, Jolly Red*, Arctic Sea, He ro Blue*• Placid Green, Turftan* , 
Trophy Gold and HocY.ey Green*. Emphasizing the close coordination between the 
millinery and glove colors for spri ng , Mrs. Ror ke 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 Green, Coconut Green*, Coral 
Lacquer, Je~~ l Aqua, Cloudy Sapphire, Glace Beige*, Marine Grey*, Lorraine Blue, 
No rmandy Rose, Brittany Violet*, Bouquet Lavender, Purple Lilac*, Cream Mocha, Rose 
des Bois, Chinese Fuchsia*, Invincible Blue, Jolly Red* 1 Hero Blue*, Turftan*, 
Hockey Green*, American Eagle Gold and Nassau Pink. Colors especially adapted for 
straw are: Coconut Green*, Glao~ Beige*, Marine Grey*, Lorraine Blue, Cream Mocha, 
Rose de s Bois, Chinese Fuchsia* 1 Jolly Red* 1 Hero Blue*, American Gold Eagle, 
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Hockey Green* and Burnt. In addition to the above, black,.brown a~d navy are recom­
mended for all three groups and white for straw. The comm~ ttee wh~ch ~oope~ated. 
with the Association in the choice of the above colors represents lead~ng f~rms ~n 
the felt-hat body and straw industries. 

1945 SPRING 
GLOVE COLORS 

Seventeen colors for gloves have been selected for spring 1945 
by the Glove Color Committee of the Textile Color Card Associa­
tion, it was made known during September by Mrs. Mar gare t 

Ha,yden Rorke. Eleven of these colors have been chosen ~ro~ the A~vance Woo l en and 
Rayon Col l ections for Spring 1945 released by the Assoc~at10n to ~ts members as 
f 9llows: Coconut Green 1 Glac~ Beige, Blond Brown, Marine Grey, Tunis Lime, Capri 
Turquoise,Brittan~ Violet, Mimosa, Pink Camellia, Purple Lilac and Chinese Fuchsia. 

The following six colors have been carried over from past season cards: Jolly Red , 
He ro Blue , Hockey Green, Bluejacket , Town Brown and Turftan. In addition to the 
above , black. white and cha.111ois gloves are recormnended for staple needs. The close 
oorrelation bet1~en the glove, shoe and l eather and millinery colors, emphasized by 
Mr s . Ror ke, has been indicated in the news item preceding the pr esent one. Blue ­
jacket, Tovm Brown and Turftan are also shoe and leather colors. The 1945 Spring 
Glove Card portraying the above seventeen col ors was in preparation during September. 

PHOTOORAPHIC 
COLOR PRINTS 

A brief and straightforward gene ra l description of Kodachrome 
and Kodacolor and other processes and their use in making 
color prints prepared by Dr. C. E. K. Mees 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 Pic·cure Engineers for April 194·1; see Direct Pro­
cesses for Making Photographic Prints in Color, C. E. K. Mees , J. Soc. Mot , Pict , 
Engin. ~· 230-38 (April 1944) . 

REPRINTS 
DISTRIBUTED 

Since our last News Letter each Council de le gate and individual 
member should have rece ive d copies of the following r eprints : 

Color article in July 3, 1944 , Life, copi e s through the courte sy of Life Hagazine; 

Color Vision, by D. B. Judd, r eprinted from Medical Physics , through the courtesy of 
D. B. Judd: 

Symposium on Small Color Diffe r onces, hold with March 1944 Inte r-Society Color 
Council mee ting , sponsored by the .Amorican As sociation of Textile Chemists and 
Colorists and the Federation of Paint nnd Varnish Production Clubs~ reprinted from 
tho American Dyestuff Reporter. 

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

HARMONY IN 
TWO FIELDS 

At our request Dr. N. J. Kreidl, whose review of a book by Dr. 
w. Weyl appears in an item be low, sent us the following line s 
which he mentioned 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 , 11 abstracted in Glass 
Indus. ~,(9) 409 , 425 (19·a ): " •••• the stability of polynary glasses appears to 
be controlled by a law similar to that of color harmony. In a modern theory of 
color appreciation, harmony is possibl e only between very close neighbors or be- . · 
tween frank contrasts. 'tunce!"tainty of contrast or simi l a rity creates disharmony. 
If ~vo out of three component ions are different, they must be ve~ different to 
permit alignment of one weake r ion in accordance with tht~ stron ger of the two i ons 
and the third ion..... In the main gr oups of the periodic s:ystem gl ass formation 
appears possibl e if the difference in fie l d strength (charge )/ (squa r e of dista nce ) 
of two ions is not smaller than 0.7 in binary and 0.07 in ternary glasse s ••••• " 
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COLOR A subcommittee, unde r the co-chairmanship of Forrest Lee Dimmick and 
APTITUDE Carl E. Foss, has been at work for several years to provide specifi-
T~ST cations for a Color Aptitude Test that would work. Since suoh a 

problem must be considered in a practical as well as theoretical 
manner, it has been necessary for the co~ttee to obtain materials to try out 
their theories. This was done in a first set of material, with results described 

3 by Dr. Dimmick in October 1942 before the Optical Society of America. A second set 
of material has now been made up. Standardization of this second set of mater-ial 
is necessary before the subcommittee can submit a final report recommending 
specifieations for a Color Aptitude Test that they know will work in practice as 
well ~s theory. · 

Because the Council has had no funds with which to provide the subconunittee with 
material, individual committee membe r s themselves contributed the considerable time 
and money necessary to prepare the first set of material . A substantial check f rom 
Mr. Frank Cheney, at whose sugg9stion t he problem was first laid before the Council 
by Dr~ LeGrand Hardy, will help defray costs already borne by committee members. 

At the 1943 annual meeting of the Council it was voted that the Chairman appoint a 
eommi t tee to investigate and report upon suitable ways to finance the manufacture , 
promotion, and sale of the Color Aptitude Test, to consider member body cooperati9n, 
interest manufacturers, and any other possible channels of manufacturing and dis­
tribution. After a meeting of committee chainnen and others, held on March 6, 1943, 
it appeared that since the projoct is still in an experimental stage, we would be 
in no position to know hm·• it ·should be handled, and if any outside group were to 
assist financially the matte r might develop inn manne r beyo~d the Council's con~ 
trol. Theref-Qre it was agreed tha t new exper imentc.l material should be prepared Oil 
the same basis a s t he first, thnt is, thnt finnnoial costs would be covered within 
the committee. and Uormo.n Mo.obeth, Walter C. Gro.nville, und Curl E. Foss~ Chairman, 
were appointed ns the cornmi ttee e.uthorited nt t he annual meeting. 

This eommittee, in n r eport to the Exeoutive Committee meeting of October 7, 1943, 
stated~ 

"Although it was not necessary before making production plans for this 
eommittee to consid~r suitable ways fo r promotion and sale of tests made as a 
result of the Counq~l Aptitude Test and Colo r Blindness Test work, it now 
seems advisabl e to us to offer certain reco~nendations to the Executive 
Committee in orde~ t~at the Council shall not a llow itself to drift into the 
position where it seems neeessary for it to direct or otherwise be too close ly 
associated with the commercial phases involved in the promotion and sale of 
tests. (It should be remembered t hnt it will be u long time uefore these cnn 
be known ns ISCC tests bacnuse of all the mnny fo~~l steps necessary even 
after the conuni t tee is completely satisfied not only with the materi al but with 
the method of presentation. For ench committee, once it is satisfied, will 
nee d to present its recommendations to the Council in a for.mal report. In 
noting upon such recommendations it is expected - since t he mutter is such o.n 
important one - that the method used will be to require n l etter ballot from 
all member bodies. And a ll of thi s will t nke time.) Yet some met hod should 
be found fair both to the Council and to the manufacturer of the material. . . 

'twe therefore recommend that t he Council approve! be of specifications for test 
material, that these specifications be published by suitable mean~ f and that 
anyone who can meet the requirements according to procedure outlined by the 
Council (as Py test in an i~~artial laboratory), may use the ISCC nama in con­
nection with his publication of the test. 
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1'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. 

11By handling the matter in this way the Council can control the specifications 
and reap the benefit of its wor k without engagi ng in any way in any corranercial 
activity. 11 

Acceptance of this report was delayed until the February 29, 1944 mee ting of the 
Executive Connnittee whcm, following its •areful consideration, it was accepted by 
vote (Judd, Evans) including the two committee reoommendations. Discussion at that 
time indicated the attitude of the Executive Committee thut the Color Aptitude Test, 
in the time before a final subcommittee recommendation is received and submitted to 
l ette r ballot for action by the voting delegates, be titled in such a way as to 
indicate that the test is made 11in o.ccordo.nee with ISCC committee specifications . 11 

Since the material is still experimental in the sense that the t est has not ye t been 
submitted for approval by the Council voting dele gates, the t e st is not yet ready 
to be ca lled an ISCC test. Yet this should not dolay its distribution to those \mo 
wish to use and are willing to help in standardizing the t est. 

The second set of test material is now ready and in ord~r to he lp defray the cost 
of pr oduction a number of sets -- in addition to those needed for use by committee 
membe r s pr i or to pr oposing adoption of specifications -- will be made available for 
sale at $45.00 each to textile or other groups \'lho may be intere sted in the project 
and will be willing to supply test results to the committee for use in making a 
statistical study of the present t e st materials. 

Statistical results of use of the first t ost materials were r eporte d by Dr. Dimnaok 
before the Optical Society in Octobe r 1942 (Jour.Opt.Soc. Am. 32 , 745(A), 1942). 
Within the near future a roport shoul d also appea r in the Journal of Appli0d 
Psychology. Specifications for the new t ost material appeo.red in News Lette r No. 
50 (November, 1943) and a brief description, including a photograph of the new test, 
appeared in Textile World (May, 1944). 

Requests regarding construction or statistica l deta ils of the te st should be made 
to Forrest L. Dimmick at Hobart Colle ge, Geneva, N. Y. Requests f or purehase of 
the ~est may be made to the Munse l l Color Cmnpany, Inc., 10 Ea st Franklin Street 
BaltlJ!lore 2, Md. • which is hondling its sa le in this interi m period. , 

CO LOR- VISION 
LECTURE TO 
OPHTHALMOLOGI STS 

In Chicago recently Dr s . LeGrand H. Hardy and Gertrude Rand, 
of the Knapp ?.femorial Laboratories at the Institute of 
Ophthalmology, Pre sbyterian Hospital, New York , gave a lee-

. tu:e before t~e American Academy of Ophthalmol ogy and 
O~o~aryngology that l.S an_1mportant m~lestone in the practical work of testing color 
Vl.Sl.on. Although the medJ.cal professJ.on is expected to t est a d d " 
vision, it has had little practical up-to-date knowledge on th~ ~~gn~se c olto~ 
those few who have dug up the subject for themselves The H d s~ J~c 1 excep for 
duces to five printed page s of notebook size• and in.those f~r y- an ecture re -
materi 1 th t b d"l ' ve PaGe s presents a a can . e rea 1 y understood by a busy professional man who should _ but 
gene:ally.has no tJ.me to be - informed. The re are Three Factors in Color See in . 
t he J.llumJ.nan~~ the eye , the object. There are Three Factors in the Ill · t~ · 
spectra~ ~ualJ.ty~ angular distributiqn, intensity. There are Three Fact~~n~n ~ 
~~l~~~~;s~~~i~~~c~~:a~b~!~i~fm;y. b~ obj~cteThd to by some!), the re are Three ~pe: 

ncnroma s, ree Types of DichromatsJ Three l:ain 
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Types of Abnormal Color Vision, Three Facto1·s or Attributes of the Test Object. 
Verily, Three is the Magic Number. The re is a section on the I.e. I. three­
coordinate system and standard observer and on the ISCC test material and othe r 
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 9th 
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 1Umpp Memor­
ial Laboratories by Hardy, Rand and Rittler. Other t e sts 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 vmich 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 tho appearance of this type 
of t e st. A furthe r feature of the d~monstration ?ms the spectrum as i t appears to 
trichr omats., deuteranopes, protanopes and tritanopes. These spectra vrere painted 
under the direction of the lecture rs by E. G. Dethke, the artist for the Institute 
of Ophthalmology, Presbyterian Hospital.· 

SONG OF COLOR 
AND LIGHT 

In News Letter No. 55 we published a poem by Rose Adele Baird 
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' • 11 The poem is by 
Josephine Preston Peabody and is from The Singing Leaves published by Houghton 
Mifflin. 

I reach my arms up to the sky and golden vine on vine 
Of 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 crysta lline, come green., come hither blue 
And violet,- all alive within, for I have need of you. 
Came 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 dovm where I nm garlanding with light, n child of light. 

CHROMATICITY 
CLASSIFICA­
TION OF TYPiS 
OF VISION 

considerable merit, 

Lt. Deun Farnsworth ha.s amplified the ideas contributed by him 
to our Ma.rch 1944 issue on terminology of types of visua.l sys­
t ems. We have received through Dr. Judd nn outline of his pro­
posed classification of color vision on a chromaticity basis. 
This is a more radical proposal than the first one# but has 

and is worth se rious study. 

1XRes of Color Vision. The re are three types of color vision with respect to color: 

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

B. n. Anomal; adj. Anomaloust chromatic imbalance; systematic differences in 
chromatic discrimi nation from normal; 

C. n. Monochromat; adj. Honochromatic: achromatic vision; no chromatic differentia­
tion; brightness discrinunation only. 
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l C l u· • There are 3 or more types of Anomaly (chromatic Types of Anoma ous o or v1s1on. 
i.mba lance ) • 

1. n. Protan; adj. Protanous : reduction of red-bluegreen discrimination relative to 
inter~ing axis; 

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

3. n. Tritan; adj. Tritanous: reduction of blue-greenishyellow discrimination 
relative to intersecting axis; 

4. ( 7) n. Tetartan; adj. Tetartanous: reduction of bluepurple-yello"N discrimination 
relative to intersecting axis. 

Degrees of Anomaly. Within each type of anomaly, 1, 2, 3, 4 , there ar e non-discrete 
de grees 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 ranges from 
above average to be l ow average. 

Dr. Judd has promised us a list of the classical definitions for the ·next issue 
togethe r with a discussion of the connection between them and the above proposal by 
Lt. Farnsworth. 

DYE SUBSTAN­
TIVI TY AND COLOR : 
TWO PROBLEMS 
oBCOMi ONE 

It has often been stutod that one of the objects of science, 
broadly considered, is to assimi l ate two probl ems into each 
other by the formulation of more general l aw; these 
describe , as special cases, two groups of phenomena appar­
ently determined by unconnected relationships. An example 

of a bra~ attempt to f use two problems into one is a paper by H. H. Hodgson and 
Marsden , J. Soc. Dye rs Col. 60 , 210-4 (Aug. 1944) . Whether they have been success­
ful or not in this endeavo r is less important than the stimulation to the imagina­
tion which is the natural result of the good presentation of u bold idea which at 
least simulates the truth. The paper is entitled "An e l ectr onic interpretation of 
substantivity based on dye structure. 11 ''Substantivity " he re means the prope rty 
(loose ly ca lled affinity) possessed by dye intermediates of being taken up from 
aqueous solution by cellulos ic mate r ial s , and of being retained by them in subse­
quent washi ng processes. The pape r is an attempt to correlate this property of 
fixation on the fiber with the chemical structure of the substantive compound. 
Further, it is shown thnt the srune concepts and effects which leo.d to increased 
11depth 11 of color, also l ead to enhanced subst untivity. This paper is best viewed 
with the background embraced by several papers vre have reviewed in previous News 
Letter is sues . In May , 1943 , we presented (No . 47, pp. 2-7) a r eview of papers by 
Lewis & Calvin, Bury and others on the "calculation of 'color' in or ganic compounds." 
In Janua ry, 1944 , tm.der the heading "Color and chemical structure 11 we r evi ewed (No. 
51, PP• 8-9) a paper by Reynolds a l ong with suggestions for i mproving his point o£ 
view; and in March we added (No. 52, PP• 9-10) Neo.l e o.nd Stringfellow's work on the 
"interaction of dyes in solution. 11 In the l ast-named review we merely made refer­
e nce to the work of London (1930) which showed the way towo.rd calculation of the 
weak force s which make two dye molecules interact with each othe r. We did not cite 
~ut now r~cmnmend to your attention the almost clo.ssico.l po.per of Mar genau (Bev. 
Mod. Phys1cs. 11 .. l-35, 1939) ~ which e l aborating London's work, distinguished and 
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calculated from first principles three kinds of force s and effects included in the 
ter"ll "van der Waals" forces. Hodgson & :Marsden , 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 infer ence for 
the inte ract ion of dissimilar ones) but also for b inding the dyes and cellulose 
together. Since these force s 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 de r Waals forces and the more pronounced the substanti vi ty. 

In News letter l'Jo. 47, page 4, ·we defined and discussed resonance. In subsequent 
pages, we showed ho\'I the increasing r eso:1e.nce introduce d into colored molecules by 
lon@3 r e.nd longe r c onjugated chains and enhanced mobility of the e l ectrons vms 
responsible for increased 11depth" of color. VJhe the r or not 'W(;) wish to go the whole 
way with Hodgson, we can admit at l eo.st a general par o.l l e lism betyreen the length of 
the chain of a lte rnate single and double bonds (conjugation), resonance enho.nced by 
this factor (along with the effects of vnrio.ble e l ectron donor-acceptor charo.cte r), 
increased bathochrornic 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 t o the c reatest degree When all the atoms 
involved in the .main structure of the dye molecule are coplanar. They go further, 
and say that ooplanarity is a nece ssar~ condition fo r substantivity (as it often is 
for maximum development of color ) ; and that the r e a r e no except ions t o this rule . 
It is a vmll known fact that the dye benzopurpurine 4B has great substantivity, 
while an isomeric dye v:ith closely related chemical structure has slight affinity 
for cellulose. Benzopurpurine 4B may be conside red as diazotized benzidine coupled 
\rlth two molecules of napthionic acid and substituted by two methyl groups each two 
steps removed from the ce nte r of symmetry through •vhich the resonance passes . Vfuen 
the t wo methyl groups are merely moved closer together to form the i someric non­
dying 11dye-11

, their mutual r epulsion twists the p lanes 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 trodg~on and Marsden with the fusion of the two p rob l ems into 
one., the idea re~Hy goes bu ck to wor k of Sohinn (1935-6) wh ich was dressed in 
modern (resonance) garb by the former authors. Schirm, influenced by the older 

. · ~ 

. : 

"partial valence" theory of Thiele, attributed substa ntivity to the r esidual val- ... . 
enoes of unsaturated conjugate systems, which according to Thiele would be preferen-·. 1'.: , : · : 
tially active at the ends of a chain (with never less than 8 conjugations to b~ · . ·• -~ · 
sufficiently strong). The e nd groups we r e the auxochromes; according to Hodg~on, : 1, ·. · ~: .. , : 
the auxoch~omes because of their electron-donating character.~ initiated electronic · · . '. ·:: 
resonance. Hodgson & Marsden systematically revie,~d the various groups of dyes 
treated by Schirm, showi!\g that in all these cases the long conjugat ed chains, 
coplanarity of the aryl residttes in this cha~n , and t he spocific structures racili-

' tate resonance to the gre~test degree. 

D?t. VVBYL WRIT.t!: S 
MONOGRA PH ON 
COLORED GLASS. 

We have been informed by Dr. N • . J. Kreid l that Dr • . w. Weyl, 
profe ssor of Glass Technology in Penn State College and ., 
director of Glass Science as well as a de legate to the . )$CC 

·- ·- 'f-rom. the Amer.i can Ceramic Society , has started a ,mOilograph 
on Colored Gl a ss '\'lhich is appearing in consec_utive i ssues of t he Britisq 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 fundame ntal causes or 
colorat ion wi th the modern knowledge on glass chemistry. 
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The f irst part dealing with the constitution of colored glasses is int roduced by 
what may be termed an elementary course on col or chemi stry for glass technologists. 
Color is eorrelated with not fully satisfied fields of force. The high chroma in 
soma glas ses is associated with the interaction of ions of different valencie s of 
the same e l ement. The most recent concepts regardi ng the structure of glass are 
appl ied to the reaction of the color 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 t~; chnology 
to p l an experiments to~~rds a desired hue. The variat i on of u colorin~ cente r in 
the glass, according to these rules , is affected by the field strength and coordi­
nati ve number of the surrounding ions. 

A series of rather unusual colors can be explained by these princi pl es . In these 
colors the repl acement of silicon by apparently colorless i ons like that of titanium 
has an extreme i nfluence on the color imparted by typical colorants such as the ions 
of iron or cerium. Another progress in the interpretation of gl ass color i s Weyl' s 
application of the use of ohromophore groups in organic chemistry to the field of 
inorganic gl as ses. The chromophores in glass are combinations of one, two or three 
ions t aken f r om three classes of ions. The se 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 vreak field strength like 
sodium; (2 ) the so-called network-forming cati ons of high field strength lik& sili­
con; (3) the anions 1mich form the bulk of the glass volume and which ar e gener ally 
oxygen. To the se, as a fourth chromophore group ar e adde d: the uncharged elemental 
colorants, copper, gold, se l enium. Conversely , the knowledge of the i nfluence of 
the base gl ass on the colorant is used to interpret a new base glass by the color 
of a well - known color cente r . This l eads to the field of color or fluorescence 
indicators of structure. The remaining parts of the monograph di scuss the chromo­
phores singl y and start with iron, the most common, obnoxious and complex colorant 
in glas s , the gl ass maker's enigma , the gl a ss inspector ' s headache a nd the glass 
buye r ' s argument ••••• 

NO JOB FOR 
THE COLORBLIND 

The following story was cul l ed from the October 15 i ssue 
of t he Washington Times-Herald , under the tit l e we have 
used. The consul of Ecuador phoned Los Angele s county 

official s the othe r day to file a compla int, TI1e flagstaf f atop the Plaza de la 
Just i ca , which usually flie s the Eouadorean fla g, carried Bolivia ' s instead. The 
consul didn1 t l ike it one bit. 

County officials took a l ook out the window. The senor was right: whe re the red. 
yellow and blue flag of Ecuador was supposed to be , there was the red, yellow and 
gree n tri-color of Bolivia. Embarrassed officials promi sed to investigate. An 
i nquiry was launche d. The Plaza custodian was quizzed. He sa id he didn ' t know of 
any flag changing. He went out to take a look for himse l f. 

"The Ecuadorean flag is right where it 1 s supposed to be •" he reported back . l?t~7..lad.. 
of ficials thought the man was loco. He wasn't. He wns color- blind. 

AA PL TO SPONSOR 
DISCUS S I ON SESSION 
NEXT F .8BRUARY 

11
Color from the Standpoint of the Art i s t" will be dis­

cussed under the spons orship of the American Artists 
Profe~sional Leo.gue at the 1945 annua l meeting of the 
Counc~ l, February 23- 24. We quote be low an item by· .. 

Wilrord s . Conrow in the AAPL f Art D' t f 
r eedite d; and think it . pages o l ges or November, only~!}? slightly 

w11l be of much interest to our r eader s . · 
... . .. : ' 

' ' I ' 

.. .. . . ::· .. 
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The Artist and Color. Beyond all other men, we artists wor k 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 a re interested primarily in the 
emotional response. We ask ourselves "Does the color look right?" In our effort to 
produce a psychological result to which ,.re ourselves respond enthusiastically and 
to which later some others may respond heartily, we hope, we mostly grope our v~y 
to find satisfactory color harmonies. We do this sometimes painfully; onoe in a 
while, joyfully; but few of us ever do it know~. But "vmen you know," said Dr • 
. Martin Fischer in our A.A.P.L. Pamphlet No:-T;" you 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 fo r 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 i deas, graphs , sine curves. 
X andY 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 Enginee ring Society; National Formulary; American 
Pharmaceutical Association; Optical Society of America; Society of Motion Picture 
Enginee rs; Technical Associatio!1 of the Pulp and Paper Industry; The Textile Color 
Card Association of the United Stutes; 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 fram eaoh constituent society come together at 
an Annual Meeting, with Discussion and Technica l 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 art i sts. They faced 
this problem honestly: How can scientists and artists come together to effect 
understandin~ and mutual helpfulness? 

Out of all the country's organizations of artists they chose the American Artists 
Professional League, Inc., 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 a rtists' langua@9 1 insofar as that be possible, before large numbers of the 
artists of America. · 

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 soientists. 
Some three years or more ago the ~nerican Artists Professional League, Inc., became 
a constituent member of t he Inter-Society Color Council, with dele gates duly 
appointed. Their part in the ensuing Annual Meetings was reported in the I.-S.C.C.'s 
News Ultter as vivifying the proceedings. Now the A.A.P.L. is represented on the 
Executive ComnUttee of the I.-s.c.c. and the prog~ planned for the Discussion 
Session of the Annual Meeting on the morning of February 23, 1945 , at the Hote l 
Pennsylvania , New York City• has been put entire ly iuto the hands of the delegates 
o.f the .A,A.P •. L. 'fu~ first pa.per will be entitled: The Artist Looks at Color. The 
~'u"'il prouron. will be given on these pages next. February. ~embe r~ of the .llmeri~~n 
Artists ~Tofessional Le~~ue mn~ at~n~ an~ ass~st nt the D~scuss~on Sess~on. 
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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 
COLOR 
THEORY 
AT KODAK 

Though the paper in question is now nearly two years old, we shall 
continue our discussion of papers on the color theories of chemists 
by discussin~ a paper by L. S. G. Brooker, who, along with S. E. 
Sheppard a nd their collaborators at Rochester are doing such fine 
work in the borderland of physics and organic chemistry. These 

workers have been so closely in the . forefront of modern progress in this field -
indee d, often ahead of the parade - that their pape rs ure 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 deduotion of the contents of organic chemistry from first principles with 
the aid of quantum mechanics" is admitted, and instead they apply the electronic 
structural theOry obtained by fusion of G. ~· Lewi s' ideas of atoms and bonds with 
class ical structural theory. The principal quantum-mechanica l concept useful in 
this field is that absorption of light is possible where a molecule may exist in 
states corresponding to different energy, and papers by Sklar and others illustrate 
the ma~hematical applications of this principle. The method of attack used in the 
Eastman Kodak laboratories and elsewhe re centers around the concept of quantum­
mechanical resonance, which we defined in a. previous review in News Letter 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 and 
longer conjugated chains of double bonds, and enhanced mobility of the electrons, 
was responsible for increased "depth of color.

11 

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 that the easy shifting of linkages in the con­
jugated chain was important (our Council dele gate 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 re garded dyes a.s "resonance 
hybrids" of two or more forms which differed from each other only by the position of 
an ele~tron, in thi s shift the w~ole sequence of alternate double and single bonds 
revers1n~ . Such i s the case, ~a1d Adams and Rosenstein (1914) in the case of 
Doone r's viole t; and a.ccording ' to Brooker in some cya.nine dyes we also have the 
charge oscillating between tw~ nitrogen atoms a.t opposite ends of the molecule . In 
such a case, the act~a:J. stat~ ,qf the molecule lies between the extreme limiting 
structures and has a lowev ~~rgy th~ either of them (and hence is more stable) due 
to resonance interaction~ 

Many important series of dye s ca.~ be written a~ of the form A-(CH~CH)n-B' vmere the 
groups A a~d Bare th: same or d1fferen~ in ac1d or basic character, and the length 
of the conJuga.~ed cha1n depends on the ' several integral values assumed by n. In 
general, as n 1nc rease s the wave -length of maximum absorption i\ · ("dee p 

1 
") b t . max 1ncrease s er co or ; u 1n some dye series the shi fts .6A.are evenly spaced a d · 

const(~nt ("non-c?.nvergent") a? n increases, vfrlile in other series the shif~s ~=~ln 
off conver?ent ~· The c~a.n1ne series, fq~ example, with the charge resona.tin 
betwe~n t~10 1denb.cal ternunal groups, is convergent, and the band stren th als~ 
stead1ly 1ncreases with n. The series of baseq, derived from them b g 1 
ing alkyl i d'd d ' t h th Y mere y remov-o l e, an Wl e same conjugate-chain l ength (same n), conver es 
strong~y. and changes band strength little. Hence mere chain l ength al one J: ~ t th 
dete :mlnlng factor • The second factor was shown to be the f oll . tm.. - • o~ e 
hybr J.ds a re two identical low t o~ng,. l..n.G oyan.:tn~ 
?og o n? r a oy " is here com 1 -energy s ruct ures; that isJ the "guantum-.~c.hanic~ l 
~denhoal extreme s t rucfu:.et;;· o:u:h f or the bases i t is not poaoib1~ tA IH lr 

e possible struotures tho ch ~ 1'/l'~~g ~ffp 
~- argod nq2 v 

r Op OO~o 
v !J.Jt~ 
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of higher energy due to the work done in separating charges, so that de gene racy is 
incomplete. A cyanine dye is said to be ~etrical (sym) when the terminal nuclei 
A and B are identical. 

When A and B differ, they may either differ slightly or greatly in ''basicity, 11 

depending on the groups in Which the dominant nitrogens occur. A strongly basic 
nitrogen will l ose an electron more readily than u weakly basic one. It was found 
empirically that dye A-(CH=CH)n-B could be regarded as a "structural cross 11 between 
dyes A- (CH~CH)n-A and B-(CHzCH)n-B in respect to the form and position of the main 
absorption band. If A and B were of nearly equal basicity, I\ max for A- (CH-CH)n-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 A max lay at appreciably shorter wave-length. Further, the 
greater the imbalance of basicity, the greater the "deviation", ?\.calc. (mean) -
A (observed). By substituting various groups into A or B, it is possible to vary 

their basicity. When this ~ 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 ge t non-convergence. 

Brooker next developed rules of sensitivity to asymmetry (along with imbalance and 
the factors accompanying chain-length). It was fotmd 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. 
When we start wi th 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 devi~tion . are related by a pa rabolic type of function. Position on 
the parabola depends on the de gree of resonance stabilization; the greater the 
r esonance energy, the greater the stabilization and therefore the less the sensi­
tivity to changes in deviation effected by introduced s:nall structural asymmetry. 
This rule kas wide application; for example, sym. dyes a re l e ss affected by changes 
in acid or basio 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 lpwer the resonance energy. Sklar (1942) showed that in 
sym. cyanines, resonance e~ergy decr-eases with increasing n, hence loss of color in 

- a.c.id solution should be eas~·e r. · the larger the value ef' n-, as is the case in fact. 

The Brooker next shov~d 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, 
l owering energy and causing d~viation. The deviations of' dye with a substituted 
benzene ring at one end, an~ various basic groups at the other end, were compared in 
orde r to obtain the re l ative or4er of basicity; and the results •~re found to agree 
with those of the method prevtpusly mentioned. Such considerations led to a classi­
fication of 12 types of dyes ~9cprding to the degeneracy of their extreme resonance 
structures. Next "basicity", ·whi"oh was related to the ease of loss of electrons by 
nitrogen or to its assuming a positive charge, was replaeed by the stabilization due 
to the introduction of an a.dditiona.l qoub:j.e bond into the N-containing ring. This 
"additional doubl e -bond stabilization'! may oppose the destabilizing effect of the 
dipole in a char ged structure, which ordinarily would be of higher energy (in media 
of low dielectric constant) because of the work of charge separation. The ~rocya­
nine dyes contain a nucleus of which 0 is a part aqd ~mere high additional-dou~le· 
bond- stabilization corresponds to high acidity, as \~ ll as an N-containing nucleus 
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whe re it corresponds to high basicity. But t he re are other dyes in ·which the r eso­
nance - inhibiting facto r s r einforce one another , and we get absorption at short wave­
lengths . 

Such consider ations as t he fo r egoi ng one s have enabled the Kodak wo rke r s to pr edict 
the values of the wave -le ngth of max5 .. mum absorption a nd to choose chain l ength s , 
termi nal nuc l ei and substit ut ing gr oups in such a way a s t o get the desir ed position 
of abso r ption. It should be noted , howeve r, that the present paper has almost 
nothi ng to say about a~?ther par amete r of absor pt ion and col or, name l y , some measure 
of the band str ength j f.. dll , whe re E i s t he mol ecul a r ext incti on coeff i cient and V 
is the frequency. We have pr evious l y poi nt ed out that the chemi st ' s concept of in- -­
cr easing "depth of color" expre s ses onl y the hue va r iati on thr ough the series @: Teen­
ye llow , yel l ow , or ange , r ed , violet , pur pl e , blue and bl ue - green. Br ooker et al 
have usually been car e f ul to re f e r not to "color" or "dept h of color " but to abso r p­
tion parameters i n the ir cor re l ations vrith chemical st r ucture . 
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