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Problem 16 : Startdard ·Methods for Mounting Textile Samples for Colorimetric 
Heasurements. A committee shall be set up to ·study and report upon this problem as 
it is outlined -in a letter of March 10· :from J . L. Barach (Chief, Physical Research 
Laboratories, Alexander Smith Carpet Company) to Fred Simon, chairman AATCC Color 
Committee, and- in other correspondence and discusslons by Stearns, Barach, and 
Simon with the ISCC secretary. J . L. Barach was appointed chairman of this com­
mittee. 

COLOR REPORTS FROM 
NATIONAL BUREAU 
OF STANDARDS 

Color Charts: A Descriptive List: Color Harmony, An 
Annotated Bibl.j.ography_; and Colorimet_ry, NBS Circular 
478, by Deane B. J.udd, provide three very useful addi­
tions to the literature on color . The first two are 

Letter Circulars 986 (13 pages) and 98'l (21 pages), dated May 10, 1950, which 
supersede previous LC 809 and 525 . These reports are multilithed and are intended 
for use by the NBS staff in answering inquiries . They may be obtained without 
charge by writing for them direct to the National Bureau of Standards, Hashington 
25, D. C. · 

Colorimetry, NBS Circular 478, a printed bulletin of 56 pages, (144 r eferences} 
fills a long-felt need for a brief but authoritative dlscussion and handbook of 
modern colorimetric methods as practiced at the National Bureau of Standards . Dr. 
Judd has prepared a report that tmdoubtedly Hill find use as a text in many college 
and private laboratories. Copies may be purchased from the Superintendent of 
Documents , U. s. Government Printing Office , Washington 25 , D. C. at 30 cents each. 
\-lith its equally aut horitative companion report on Spectrophotomet.n:" by Dr. K. s. 
Gibson (NBS Circular 484, 44 pp. September 1949, reported in the May 1950 News 
Letter, price 25 cents domestic, 30 cents foreign), the techniques and data result­
ing from the National Bureau of Standards extensive experience in colorimetry and 
spectrophotometry are now available in brief, clear, and authoritative texts for 
the very low combined cost of 55 cents to anyone \.Tho will take the trouble to 
order them from the U. s. Government Printing Office . We urge that all ISCC dele-
gates and members take that trouble - they will find it rewarding. D. N. 

FADING OF 
COLORED 
MATERIALS 

In the March 1950 number of Illuminating Engineering 
there is an article by A. H. Taylor and W. G. Pracejus 
of interest to m::tny ISCC groups : Fading of Colored 
Materials by Light· and Radiant Energy (pp . 149- 151) . 

References are given to· earlier r eports in the past 25 years from the Lighting 
Research Laboratory of the General Electric Company. Ultraviolet ener gy often 
blamed for much of the f ading of colored t extiles, ·and the authors therefor e pre­
sent a table of relative ultraviolet for several illuminants, and a report of tests 
made on a series of textiles. They conclude,·after filtering out by 
use of Hratten 2A, that fading of colored textiles i s principally due t o radiant 
energy in the visible spectrum. As a result of their many years of r esearch they 
r eport a series of seven generalizations that they believe represent average re­
sults . Among these: The reciprocity la'" (foot-candles-time), applied over a prac­
tical range of artificial ill.umination; temperatures 85 to 120°F do not appreciably 
influence rate of fading, 1.n1t at 150°F the fading rate is approximately double that 
of 85oF; filtering out ultraviolet in daylight does not appreciably reduce the rate 
of fading; relative exposures in footcandle hours to· produce equal fading have the 
following approximate ratios : · 

Hid summer sunlight plus skylight ... ................ .......... 1 . 0 
North skylight ..... ....... ........ .. ..... ....... ............. . . ... 0 . 5 
Tungsten-filament lamps (500 watt)· .............. 1.8 
Fluorescent dayligh1t lamps .............................................. l. 7 
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Tests 1;19re made of exoosures of meats and cigars under tungsten- filament and 
fluorescent larr~s~ B;logna, one of the meats most susceptible to color change by 
light, measured before and at intervals during the test on the spectrophotometer, 
showed identical results under the two sources for equal footcandle- hours of ex­
posure . As for cigars i n .display cases, a series of continuous exposure of two 
weeks to three months showed that it took an average exposure of 40,000 footcandle­
hours to pr oduce a just noticeable color change, and double this exposure to pro­
duce an easily noti.ceable change. Accelerated fading tests using quartz mercury 
arcs, probably owe much of the change to energy shor ter than 300 mp, energy not 
present in sunlight reaching the earth' s surface. Germici dal lamps are rich i n 
energy in this region, and tests usi ng them indi cate that textiles which will not 
fade under t hem have also been found to be highly resi stant to sunlight. They men­
tion that they have not studied fading of plasti cs , that they are likely to vary in 
r egard to depth of ultraviolet penetration, hence in some cases such fading may 
·take place very near the surface. 

ISCC-NBS 
COLOR 
NAMES 

The Editor has had occasion to study the ISCC-NBS Color Names, as 
revised r ecently in pr inciple by the ISCC Color Names Sub-Committee 
and in detail by the National Bureau of Standards, usi ng the Com­
mittee's mimeographed 1949 report as a guide . The main purpose was 

to see ·how efficiently or economically t he revised system works, in comparison 
with earlier revisions, along with the obvious much increased understandability 
for the l ayman. The following statistics were obtained by the Editor by a study of 
more than 900 common color names , like Turquoise b1ue, and Coral r ed, exemplified 
in t~erz and Paul 1 s "Dictionary of Color 11 and in the 9th Edition of the Color Card 
of America and the u.s . Army Color Card standards issued by the •rextile Color Card 
Assoc . of the u.s . and as judged by the measurements published by the National 
Bureau of Standards (J . Opt. Soc . Amer. ~Q, 128: 1946). In the case of the latter 
two groups, the ISCC-NES names were obtained from the published measurements, as 
befor e , but using the revised boundaries as recently adopted by the ISCC . 

In the case of the remaining color names , taken from the Dictionary of Color, the 
average of from one to five det erminations of the ~funsell notations of the colors 
was utilized. The averages included notations obtained from direct comparisons 
and published by Dorothy Nickerson (as part of the ISCC- TAPPI Symposium on Color in 
February 1947) . The other averaged determinations were made by Mrs . Genevieve 
Reimann, the Editor and in some cases one or two· other per sons in 1930-34 as a 
basis f or the definitions of color names appearing i n Webster ' s New International 
Dictionary. For this purpose the Edi tor used three copies of the M & P Dictionary 
of Color, cutting out the small color chips from two copies so as t o obtain a 
practically disappearing di viding line when comparing them -vri th the Munsel l colors . 
The third copy was also used frequently, but by the mask- isolating method utilized 
by Miss Nickerson. Thes~ pr ecautions were taken because some differ ences were 
found between the different copies of the Dictionary ,of Color, particularl y among 
t he darker colors wher e there was high "reflex" (plates 7, 8 , 15 , 16 etc. ) . 

It should be stated, hovrever, that on the whol e these various copies agreed well. 
Noreovor , in general, determinations of 14 & P r epr oductions of the TCCA colors 
agreed well with those obtained (with proper precautions ) directly from the tex­
tile samples . It nk~Y also be stated that in general, D. N. 's determinations of 
Munsell notations, obtained about 1946, agreed surpr isingly well with those of the 
Editor, taken 15 years earlier . The exceptions, as was to be expect ed, were mainly 
in the hue determina. tions '"hen the chroma was very lo'", and in chroma determina­
tions when these were very high, r equiring extrapolation beyond the chromas of 
actual Munsell samples. 
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Turning now to the statistics, it is necessary to state that they are all approxi­
mate because of borderline cases counted two, three or e~en four times. Allowance 
was made for these by divisi?n by 2, 3 or 4, r espectively; but the figures were 
rounded to_the nearest half 1n each of the 270 classes or types of definition 
c?rrespond1ng to the . pockets i nto which the co~ or sol id \vas divided by the subcom­
lll1ttee. The borderline cases require longer definitions· for example Baby pink 
(TCCA) is a "Light pink to light yellowish pink," and is

1
counted as of six words in 

l~ngth in the ~ollo~ng data, though the description may be shortened to "Light 
p1nk _ to yelloW1s~ p1nk . 11 In all the f ol lowing data, where a number is followed by 
one 1n ~renthes1.s, the l atter or smaller one i s the number without including 
borderl1ne cases , the former or larger one is that including borderline cases (wit h 
appropriate divisions) . The number of cases not on borderlines was 792, t he number 
on the border of two pockets was 110, on the border of three was 8 and on the 
border of four was 2. It was found in the last case, that up to 14 words were re­
quired for definition, but the aver age for all borderline cases was about six; and 
the average for al l the 792 non- borderline cases was 2. 5 words. The total of 
792 + 110 + 8 + 2 is slightly higher than t he number of names actually examined , 
because of the rounding off. 

It was pointed out by the Editor in 1932 that in the earliest editions, if the 600 
most common names wer e used to designate the 600 pockets of the I SCC Color Name 
System as then existing (using only 12 words), then common names existed for only a 
t hird of the pockets . Ther e were no names for the remaining two thirds . I n the 
present revision, usi ng over 900 names for 270 pockets, there are still no common 
names for 88 pockets or for 70 if we accept borderline names. These figures i ndi­
cate a much more efficient or economical use of the color descriptions for the 
color regions of suffici ent i nter est to have r eceived common names . 

Turning t o the most common pockets or definitions , at the other extr eme, t hese are : 
moderate br own 28i (26); vivid red 22 (21); gr ayish blue 21 (16) ; vivid reddish 
orange 20 (19); strong orange 17 (15); moderate blue 17 (14l ; grayish red 15 (15); 
moderate yellow- green 15 (14) ; light brmm 15 (12); and li.ght yel lowish brown 14-~ 
(14) . 

Turning to the hue names , blue is at the top with 85-~ (69) , r ed next with 83 (?8) , 
followed by brown 70 (61) , yellow 66 (56), r eddish orange 51 (45! , and purple 5Gt 
(43) . Is this evidence for the oft- publ i shed favoritism for blue and red, and for 
Faber Birren 1s contention that only "simple" hues are preferr ed and remembered? 
At the other extreme , we have only J~ (2) purplj.sh pi nks and 7 olive greens. There 
were 48t (43) grays and 11- ish" gr ays, including blacks and 'vlhites. 

Turning finally to the saturation and lightness- darkness t erms, ther e were no "very 
deeps" at all, only one "very light" and t wo "very light grayi sh" (both browns) . 
At the other extreme were 222 (l99l "moderate " \.Jhich might be expected to be most 
numerous, 115 (100) "darker , 11 106~ (84) "light," 103 (88) "strong, 11 98 (84) 
"grayish, 11 and 57i (54) "vivi d. 11 Rather surprising i s the small number of names 
described as "deep" 4'7-~ (39) , and sti ll more so the number called "brilliant, 11 13t 
(12 ) . 

It sho\ud be mentioned that M & P and TCCA , the main authoriti es for the color 
names, agree well. Ther e ar e some cases where they agree in hue or in lightness 
(value) , but not quite so wall in the other two attributes, especially in chroma . 
But even where the Munsell notations differ somewhat , many corresponding M & P and 
TCCA colors fall in i dentical pockets . Among 165 pair s which could be compar ed, 40 
fell in i dentical pockets a nd 23 mor e on the border, f or one aut hority , of the 
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pocket filled by the other authority. Of the remai~ng pairs.of colors,.each pair 
of a given name, 46 pair s differed in only one attrJ.bute, 33 J.n two attrJ.bute~ and 
only 23 in all three, Evon in some of the differing cas~s , t~e Munsell notatJ.o~s 
are close, but the colors fall on either side of the arbJ.trar~ly chosen borderlJ.nes. 
Examples art-1: Grecian rose, 7.5 R 6.1/4.8 (light grayish red ) and 7.1 R 5.9/5.1 
(dark yellowish pink); Yale blue , 6.5 PB 2.7/9 .0 (deep blue) and 7.2 PB 2.9/9.1 
(dC;op purplish blue) . The most serious disagreements occur in such cases as Lilac . 
M & P ' s exemplar (light grayish r ed) was obtained by actual matches of lilacs under 
specif ied conditions , and \ms used by a French authority in 1905. TCCA's Lilac 
(moderate purple) is that very commonly used in the textile industry. If the gen­
eral use of the color name was earlier than its employment in t he textile field, as 
in the case of Old Rose (grayish r ed), then M & P' s exemplar was considered the 
f irst standard, and in the Editor 1 s list, the Old Rose "of TCCA 11 

• (dark pink) \.J8.S 

considered t he second or textile-color (TC) standard. But both wer e r ecognized and 
included in the above- quoted statistics. The reverse case, where TCCA was the 
earliest standard source was of course similarly treated. This simultaneous list­
ing of different or similar definitions for colors of the same name is similar to 
ISCC practice in the ISCC Comparative List of Color Terms, serving to bring t o a 
focus both likenesses and differences . 

The general impression obtained by the Editor in reviewing the ISCC-NBS system, was 
that it has been notably successful in defining the colors in the way usual to and 
understandable by the average man or woman . Some color names containing "violet" 
ar e defined as purples, and conversely; but a little study shows that popular 
usage of these hue names is j11definite and arbitrary. The same is true to a lesser 
extent in the purplish red-red-orange- yellow region. The committee and the Bureau 
of Standards workers are to be heartily congratulated. 

MEAS UR El\1ENT OF 
DYE STRENGTHS 

I. H. G, 

The May 29 number of the American Dyestuff Reporter con­
tains an important report r egarding "Measurements of Dye 
Strengths" by E. I. Stearns of Calco Chemical Division, 

American Cyanamid Company. Spectrophotometric curves are reported in int eresting 
and useful fashion to r el at e curve differences as well as possible to visual differ­
ences - reflectance ordinat es are spaced logarithmically, and the wavelength 
abscissa is spaced to accord with the photopic visibility function. The relation 
of strength locus to the Munsell concept of a visually uniform color space is 
diagr ammed . The effect of shade differences in evaluating r elative dye strengths 
is discussed. Pineo's equation is given for evaluating dye strength from spectro­
photometric measurements and is discussed in relation to other suggestions that 
relate reflectance to concentration. Pineo took into consideration several f actors 
relating to t extiles not included in tho Kubelka-Munk formulas; further, Pineo con­
ceived the idea of making a cam and optical system for use on a spectrophotometer 
which cause it to plot his function directly (ref. U. S. Patents 2,194,910 and 
2,218,357) . 

Dr . Stearns concludes that r elative dye strength generally can be estimated visually 
to the nearest 5% and better by making tvTO dyeings of each; blue dyes are more 
easily evaluated than yellow dyes; if two dyes differ in shade the strength compar­
isons will be approximate. The kind of fiber, method of dyeing, and concentration 
of dyeing are all factors that affect strength estimates . 

COLOR OF 
PI GMENT MIXTURES 

Through the Color Gr oup of the Physical Society of Great 
Britain, a reprint has been r eceived of what seems to be· a 
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very basic discussion of the Colour of Pigment Mixt1ITes, by D. R. Duncan of the 
Paint Research Stati on, Teddington, Middlesex, Jour. Oil & Colour Chemists • Assoc . , 
32, No. 349, 296-·321, July 1949. A classification i s presented of ei ght types of 
color mixtures , The laws goverrrl ng color mixtures of pigments and pigmented compo­
sitions are explained and their application to practical problems discussed , with 
particular r eference to the measurement of the rel ati ve values of the coefficients 
of scatter and absorption of different pi gments and their us e in predicting the 
color of pigment mixtures, the range obtainable from a given set of pj_gments, and 
the approximate pr oportions of different pigments which must be mixed to produce a 
gi ven col or . 

Anyone dealing with color mixtures of any kind that now require use of a spectro­
photometer should - i f he has not already done so - make himself acquainted with 
the principles discussed in this paper. Several pages of discussion are included 
with the paper. 

OTHER REPRI NTS 
RECEIVED 

From the Col our Group of the Physical Society: Shape Irregu­
larities i n t he Equal Energy Luminosity Curve, L. C. Thomson 
(Visual Resear ch Unit , Imperial College of Science and Tech­

nology} , Proc , Phys . Soc . B, ~' 787- 792 , 1949. The photopic luminosity function 
of two observer s with normal colour vision bas been measured , Two shoulders on the 
curve in the blue region of t he spectrum first noticed by Gibson and Tyndall have 
been confirmed, and the r elationship of the curves to the standard C.I.E. luminosity 
fm1ction is discussed. 

Vis1~l Adaptation and the Appar ent Saturation of Colours, R. W. G. Hunt (Research 
Labs . , Kodak Ltd. ), Letter to the Editor, Proc . Phys . Soc , B, ,.ig , 203-206, 1949. 
A binocular colour- matching apparatus has been used t o investigate the way in which 
the appearance of colored patches of light varies with the state of adaptation of 
the eye , using pr e- exposures of I.C.I. illuminants A and B, and no stimulus , 

On the Radiation from Tr ansient Light Sources , F. Booth, Pr oc , Phys . Soc . A, £~ , 
95-113, 1949. (Univer sity of Bristol) A theor etical treatment is given of the 
problem of analyzing the r adiation f rom transient light so1rrces in t he f or ms of 
clouds of incandescent particles . A critical examination is made of the Caldin 
method suggested for correlating this r adiation with vari ous physical parameters, 
and exact formulae are derived for special models , 

From A. I .A._rel eases of paper s on Li ght and Ill umination at its recent meeting i n 
Washington. 'l'he following four papers form an excellent series t hat we shouJd like 
to have circulated t o the entire ISCC membership. 

Basic Factors of Vision, C. L. Crouch 
The Visual Effect of Basic Light Distribution Patterns, Howard N. Sharp 
Dramatic Uses of Light, Stanley McCandless 
Daylighting, R. L. Bi esele, Jr . 

ANALYTICAL 
ABSORPTION 
SPECTROSCOPY 

Analytical Absorption .Spectroscopy (Absorptimetry and 
Colorimetry) , edi ted by H. G. Mellon; John ~liley and Sons, 
NeH York; 618 pp. ; $9. 00 . This is a textbook written by 
nine specialists, each of whom·wrote a chapter, including one 

by the editor, Frofessor M. G. Mellon of Purdue University, long wel l knmm as an 
exponent of the use of modern spectrophotometry and colorimetry i n analytical 
chemistry . 'l'he revi ewer 1 s task is made difficult because he knows personall y at 
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least five of the nine contributors, several being old friends. But it is easy to 
praise conscientiously, for he knows these men at least as the best available ones 
for their respective chapters, and it may be presumed that the others stand on the 
same high .plane. To be sure, the editor, Prof Mellon, who wrote the chapter on 
Physics, is not primarily a physicist, but his discussion embraces only that part 
of physics in which he is thoroughly at home. · 

In a book written by several experts, the chief critical point a reviewer can 
assess is how well the work of the several contributors is coordinated. Suffice it 
to say that Prof. Mellon in the present case has done this well. There is some du­
plication, for example in the treatment of the Bouguer-Beer laws, discussed on 
pages 4, 18, 90-94, 122, 307,454 and 493; but the authors have put emphasis on dif­
ferent aspects or uses of the laws. A. c. Hardy's recent paper on the "failure" of 
Beer's law, which he calls rather ·a failure of the experimenter, is not mentioned. 
Filters are discussed on pages 19-20, 179-80 and 238-44, and filter photometers in 
Chapter 4. It is clear that the editor made a determined effort to avoid overlap­
ping and inconsistent terminologies. An exception is Chapter 6, by E. R. Holiday, 
where a footnote states·: "Since this chapter represents English usage in termi­
nology, no attempt has been made to have the symbols and terms consistent with 
those of (National Bureau of Standards) Letter Circular LC-857, the standard 
adopted for the remainder of the book." In the preface we find also: "As editor I 
do not presume to have resolved the long-standing confusion between chemist and 
physicist on the usage of terms"; - and "colorimeter" is given as an example of 
this conflicting usage. 

Chapter 1 (Chemistry) deals primarily in a logically developed manner with the 
preparation of systems for absorptiometric measurement. H(:)re one of the weaknesses 
of the older "colorimetry" of the chemist is evident. Near the bottom of page 2 
one finds: "•••• a colorimetric method may be devised, provided the intensity of 
the colpration produced is essentially dependent upon the amount of desired con­
stituent present and is stable •••• " But "intensity" is nowhere defined; and un­
fortunately it has several meanings in colorimetry. Again, on page 49, lines 9-10, 
one is constrained to ask what is "maximum color." These questions will be raised 
again in connection with the last chapter. The end of Chapter 1 has a very useful 
table of methods. Though the editor decries "the artificial and overemphasized 
distinction between organic and inorganic chemistry," the table is divided into 
organic and inorganic halves. A vory useful feature of the chapter is the long 
bibliography of 574 references. 

The important Chapter 2, by Prof. Mellon, after an orienting introduction, deals 
with Terms and Symbols, Principles of Measurement, the Process of Absorption, Data 
and Conventions, Sensitivity, and Range and Accuracy. Under the first of these 
divis ions, a very useful table of the comparative terms and symbols used by ten 
different texts is given. In the third division, the elementary mathematics of 
Bouguer's and Beer 1s laws is given, and the validity of the combined laws is dis­
cussed. Besides the "chemical" causes of deviation, the instrumental causes are 
discussed. In the section on plotting of data, six different methods are illus­
trated by five curves each. 

The title, "Color Comparimeters," of Chapter 3, which the reviewer does not feel 
competent to discuss fully, shows him that he is a bit old-fashioned, for he would 
have called the instruments "comparators." Also, that he is perhaps too much a 
purist, for on each of the first two pages, he read with prejudice the term 11inten­
si t y of the color. 11 This term is used in · mor.e than one way, has not been defined 

-
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in the present sense, and perhaps as yet cannot be , Closely r elated concepts have 
been s hown to be composite and involve complex psychophysical r elations . The term 
is used on page 119 in connection with the relative luminosity curve wher e the 
implication i s that "intensity of color" depends on only one aspect (lightness­
darkness) of the coldr perception. The r eviewer believes that it depends also at 
l eas t on the saturation, when two colors are compared. The discussion would be 
c~earer if it were po~nted out that, for given concentration changes, the resultir.g 
l 1ghtness change may 1n ~~ny cases be more perceptible than the saturation change. 
In another chapter, E. I . Stearns has discussed a similar problem. Chapter 3 con­
tains some excellent examples of the isosbestic point, \oThich is defined by St earns . 

The next two chapters, Filter Photometers and Spectrophotometers, were written by 
two masters . Professor R. H. Nill.ler is an outstanding authority· on instrumentation; 
and the r eview's chief r eaction her e is the \.fish that the author r s chapter were 
longer. Subj ects discussed include vacuum phot otubes, burrier- layer cells, special 
circuits and servomechanisms . Dr . K. S. Gibson ' s contributions to, and writings on 
spectrophotometry, have marked him as an international authority in this field f or 
at least 25 years, so that little needs to be said about his contribution. The 
treatment is similar to that in National Bureau of Standards Circular 484, Spectro­
photometry, by Dr. Gibson, which vTas r eviewed in the last News Letter. In each 
succeeding discuss ion of his fi eld, he brings the treatment sharply up to dat e with 
nmo~ material . In his chapt er, Dr . Gibson gives the essenti als of the terminology 
of the Bureau's LC-857, which is follo\oTed in most of the book. In his introductory 
defini tion, he makes spectrophotometry r elative, while spectroradiometry is abso~ 
lute measurement, us t hese ar e performed in practice . 

The r evi ewer does not feel competent to discuss the chapter on photographic methods . 
He will content himself with calling attention to the final summarizing statement 
by the author, E. R. Holiday, that "the photoelectric spectrophotometer i s a more 
accura t e and mor e convenient instrument than its photographic counterpart . For SOliE 

special procedures photographic r egistra t ion will continue t o be superior." 
Chapter 8 on Infrared Spectrophotomet ers, is another which the revie\ver does not 
feel fully competent to discuss . Reading as an amateur here, he may say that he 
finds the chapter logically developed , apparently as complet e as may be expected 
in 76 pages, and well illustrated with figures and photographs of apparatus . 

A long chapter by Dr . E. I. Stearns on Applications of Ultraviolet and Visual 
Spectrophotometric rata, alone would make the book a "must" buy f or any color­
imetrist in the dye and textile fields, or anyone regularly using a spectropho- . 
t omet.er . The chapter i s replete with practical examples taken not only from the 
field just mentioned but also from biological materials and oils and fats . Her e . 
the elementary mathemati cs of additive absorbancies , and the addition and subtrac­
tion of transmittancy curves, is lucidly treated. Possibly some equations are made 
more formidable-looking than they ar e in fact by a complex notation which carefully 
reminds one which quantities are f unctions Qf wavelength, etc . ; but that is a mat­
te~ of personal preference, Under Solution Variables are considered various sources 
of error : effects of solvent, hydrogen- i on concentration, temperature, i nterfering 
ions, irradiation, component interaction, hydrolysis, light fading, fluorescence, 
turbidity, plating, etc . Methods ar e described and illustrated for qualitative and 
quantitative anal ysi s by means of the spectrophotomet er, and for the choice of 
wavelength i n multi- component analysi s . Applications of an "impurity index" ar e 
treated; curves illustrate the determination of p1rrity of a dye and the course of 
purification, and identification by curve shape , Specific exampl es are taken from 
biological products, dyes and other sources . Possible duplication in the effects 
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of fluorescence here and in the Gibson chapter is kept to a minimum, There i s a 
minor typographical error on page 369, where in equation 7.25 a subscript 2 is 
l.Jri tten in nlace of 1 . The revie,o~er does not like the term "irradiation 11 for the 
reversible ~olor change in l ight and darkness; for the dark process is as important 
as the light process and is not a radiation process; and also because the term em­
phasizes the cause, not the effect . 

The last chapter, on Measurement and Specifi en tion of Color , j_s another written by 
the outstanding master of t his subject, Dr . D. B. Judd . His treatment follows 
along lines familiar to most readers of the News Letter, and is similar t o that of 
NBS Circular 478, described elsewhere in this issue nlong l.fith other Bureau publi­
cations, except that Dr . Judd appears to have ronde more use of the concept of 
meuuners than previously. The author has great facility in finding good examples 
to illustrate points of theory. On page 521 is a good example of matched oranges, 
spectrally unlike, which still match though greenish yellows under changed condi­
tions. On page 560 is an excellent discussion of the difficulties of judging match 
on one- dimensional color scales . The difficulty of estimating nearest color match 
discussed on the next page is followed on page 562 by a quotatjon emphasizing such 
difficulties. They are related to those mentioned above by the reviel-Ter in connec­
tion with the concepts of "intensity of color 11 and "maximum color. 11 Judd ' s present 
treatment includes, among methods of computing tristimulus values, the Robinson 
semigraphical centroid method. It also devotes increased space to the Lovibond 
glasses and to the Union and Saybolt colorimeters. A long paragraph (pp . 588- 9) on 
the Munsell renotati ons , a psychophysical specification, is worth very careful read­
ing. The I SCC-NBS method of designating colors, discussed elsm.,rhere in this issue, 
is described on pages 589-94. It should be pointed out that the system described 
is not t he latest revision. At the top of page 590 Dr . Judd is too modest, as 
usual, when he says that the Bureau of Standards workers Harked out merely the de­
tails of this method. The chapter ends with an excellent brief summary and a col­
lection of thumbnail definitions of color terms . 

One typographical error \vetS mentioned above . Another occurs in Table 6 .1 on page 
276. In this fine table comparing stray light in prism and grating spectrographs, 
the ratio of 4.0 to zero (last two columns) is not zero, as given, but infinity . 
Near the top of page 133 is a statement similar to the often repeated one that 
11green is restful to the eyes . 11 The reviewer has never been able to find evidence 
for this statement ; indeed, Hhat data exists points in the contrary directj_on. It 
l.rould be more accurate to relate any eye fatigue to amount of light transmitted and 
t o such factors as glare . The book as a whole bears the mark of the excellent 
\-Jiley typography and organization aids . It is one Hhich must be on the bookshelves 
of every color worker and of those utj_lizing spectrophotometry and colorimetry for 
analytical purposes, 

BIRREN'S 
NEW BOOK 

I .H.G. 

Faber Birren: Color Psychology; a Factual Study of the Influence of 
Color on Human Life; McGraH- J-:!j_ll, New J';ork; 1950; 284 pp,; ~4. 50 . 
It Has once your r evievTer 1s privilege to introduce Faber Birren as a 

speaker . He stated that he liked to read Birren 's books, because he always enjoyed 
disagreeing with him; but that he had foun<l less and less to disagree with in each 
succeeding book, and nothing so at all, with a minor exception t o be mentioned, in 
Birren' s last bock . This ,.,.as his "Selling ,.,ri th Color," which this reviewer still 
regards as Birren ' s best book . This is almost equivalent to saying that the new 
book is slightly anticlimactic , This r eaction is not so much because of what is 
actually in the new book; it i s more because of what was expected to be there ! The 

I 
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book's title names firs t "Color Psychology" ; ·and Birr en showed at least by 1941 in 
his "Story_ of C?lor~' that he had thoroughly mastered much of the newer psychology of 
color and ll~umlnat1on, as developed by such men as Katz, BUhler, Gelb, Helson and 
Judd. The t1 tle l ed us to hope for more of Birren 1 s expo_si tion of this psychology. 

The reviewer avoided r eading the brief, lucid preface until he had finished the 
book . But early in the r eading he concluded that t he author's main thesis was 
this: Overly enthusiastic "chromopat.hs " have put "chromotherapy" in bad repute; 
much of value has in consequence been slight ed, ignorGd , even reviled, but more 
sober and obj ect ive r eview should throw new l ight on an incipient . science and aid in 
separating the wheat of fact from the chaff of fancy. And on page 28, we read 
"The chief purpose of this book is to present the story of color therapy as de­
veloped through research methods acknowledged and accepted by modern science. " 
Birren states that he is not a research \vorker. But he is outstanding among color 
\..rorkers in the ability t o put the findings of research to work in practice as well 
as to write lucidly about them. Moreover, as this reviewer implied at the start, 
his books , not excepting the present one, have shown a steady growth in his knowl­
edge of the facts (e.nd the fancies) of color. The preface states that t l-ro desires 
motivated the orcsent \<Tork:. (1) to assemble the weal th of factual data on color 
psychology and- color therapy; and (2) to app~al to science and the medical profes­
sion to abandon ol d prejudices and "give color its honest due." 

This field of color, says Birrcn , lends itself to "hyperbole and outright charla-
tanry, 11 and its writers have put "rapture before reason. 11 11If color is t o cure 
human Hls , physical or mental, greater proof of its efficacy will be r equired than 
mere exuberance. 11 Hhether the author succeeds in convincing the medical men, or 
even the color worker, will depend on how objectively he pr esents tho facts and 
avoids the pitfalls of fancy. Everyone familiar with Birren 's writing knows that 
color therapy is more than a hobby of his; it seems to be almost a major passion. 
It is asking too much to expect him to remain completely objective in the pr esent 
argument . But a r eading of the book shows that he has come r easonably close to 
doing so . On page 159 he sensibly admits that insulin shock and artificial fever 
are "far more potent" than colors for sorue purposes . On page 153 we find: 11The 
strategy is perhaps not a matter of prescribing red over blue, or green over yellow 
at all, but of applying any color that will call forth a favorable reaction from 
the patient! ••••• Color is benefici al \vhen it appeals. 11 This is to avoid the ex­
treme of advocating specific therapeutic values for colors and to get closer to 
much present--day mGdical psychotherapy. And though he has much to say of Pancoast 
and Babbitt et al 1 s writing, he appears to believe more in Dr. Felix Deutsch, who 
gathered evidence that changes in blood pressure, pulse frequency, rhythm and 
nervous t ension are evoked by color associations . 

But part of Birren 's importance, and certainly of his charm, is that he does not 
lack the temer ity to inject his educated intuitions into his consulting pr·actice 
and his writings . The present work is no exception. No objective scientist would 
venture to prescribe an untried sequence of colors r esulting from "sheer supposi­
tion, 11 as Birren does on pages 262- 3. H.i.s discussion of the associations of colors 
and foods (pp . 166- 7) , where empirical fact is tempered with intuitive feeling , is 
very good. But the r eader is left in doubt \<Thether the section i s of factual data 
or theory. 

On page 160 we find a tenet of the author ' s philosophy, that psychotherapy with hue 
al so demands or derliness , harmony and beauty; and on page 256 it is stated that for 
red to be stimulat ing it must be pleasing. This goes beyond direct biological 
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effects and those connected with the mechanism of functioning of t he eye as an or ­
gan· it introduces a "psychology of color," which (on p . 120) is defined as the 
emotional effects of color made evident in sensor y r eaction. At many points it is 
impli ed that biological effects of visible radiant energy may be expected because 
it is so similar t o ultraviolet and i nfrared ener gy. On page 109- 10, we find that 
red and blue light have great affective values, while green is "generally neutral . " 
One wonders if this is' because blue is cJ.ose t o ultraviolet, which is effecti ve be­
cause of large quanta, and red similar to infrar ed and its heat effects , l.Jhile 
green resembles neither . 

It is hardl y correct to say that cinnabar still continues t o be used in the form of 
roer curochrome (misspelled, on p . 16) . Hooley's jnflated date for the ziggurat at 
Ur is used on page 9; and t his j_s hardly one of the "oldest buildings of histor y, " 
for buildings one or two thousand years older have been unearthed. A car pingl y 
critical scientist, or even a never-carpi ng one like Deane Judd, to whom the book 
is dedicated~ might cite a number of other minor items which he would r egard as not 
substantiated in fact . One is even l ed t o suspect that Birr en, in his weaker (or 
are they his stronger ? ) moments, i s on the si de of "The Inspired IIIJystics" and 
others of his first five chapt ers whom t he American Medical As sociation would bar 
from practice today. On page 12 he says: "Today modern scientific investigators 
ar e l ending support to the astrologer ' s contentions .••• n Here the late Ellsworth 
Huntington ' s views are cited as almost par alleli ng the astrologer s ', t hus verifying 
the l att er' s . But of him so sound and moderate critic as Professor Albright of 
Johns Hopkins , gr eat archaeologist, historian and linqu:i.st, said i n one book that 
Huntingt on was wrong 11in all his deductions," elaborating the details of his wrong­
ness in sever al pages of another book. Indeed, we wonder if Birren, good strate­
gist that he is, did not make a tactical error in his first f ive chapters . Hill 
not the medical men he ~mnts to convince have their prejudices ar oused and aggra­
va t ed at the outset by 52 pages dealing with the Inspired 11Ystics, the Bewildered 
Philosopher s, the .Amulet 1~earers , the Aural Healers and the Eager Chrc;>mopa ths . And . 
the medics may be too busy to r ead on. 

But these chapters are undoubtedly interesting; and the rema1ru.ng fifteen go on 
from the Historical to the Biological , Psychol ogical and Visual Aspects . They lead 
up to chapt ers on BJestrain, Functional Color and the Prescription of Color, where 
Birr en is at his ~mll-knmm best. No one can r ead this history of the use of color 
in medicine and therapy, real or f ancied, without belng conscious of the author 's 
familiarity \nth a gr eat wealth of col or knowledge, of the impress of hi s personal­
ity and of the fact that Birren al\o~nys has something worth saying in a field wher e 
he has done n lot of original thinking . 

At t he star t , vTe said t hat ~re disagroed Hi th only one t hing in Birren 1 s earher 
book. This he called in the index Godlove ' s principle (in color harmony) . He said, 
on tho ment ioned occasion, that we disagreed because it \.JaS later f ound not origi- · 
nal ~lith Godlove, and because Godlove no longer believed in it ns a major principle. 
\ve are r eminded of an incident in our college days . A "smart Alec" schoolrnate pro­
tested that what the professor said contradicted our text book. "But," said the 
Prof, I wrote that book over five years ago . You 've got to give me cr~dit for 
some pr ogress in five years ." He are sure t hat in perhnps five years Birren ' s re­
vision of his last book, under the present or a new title, will cite many more 
f acts of color ther apy, discovered because of the progress evoked by the stimulus 
due t o the presently reviewed pi oneer work. 

I. H. G. 
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NOTE: An 8- page article in the May 17 issue of the Pathfinder magazine on 
color and Faber Birren has been widely used in various kinds of sales 

promotion color work. Many readers may have seen whole stores, and store windows, 
selling color through wide use of this Pathfinder ~over . Through Francis Scofield 
of the Paint, Varnish, and Lacquer Association laborator ies we inquired whether re­
prints of this article, which the association had reprinted with an NP~LA adver­
tisement on the back cover, might be obtained f.or circulation to News Letter 
readers . Because their own r eprint supply was e~~austed, they inquired of the 
Pathfinder's Philadelphia office, through ~~. C. Haldane Johnson. Mr . Johnson was 
kind enough to supply the copies that are mailed to you with this Ne\.,rs Letter. 
Any color- interested person will \.ant to see this recent publicity on color; it is 
particularly appropriate to accompany an item which reviews Faber Birren 1s latest 
book. 
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