














1. induced colors appear around the stripes starting at 
the edges, 

2. identical colors would be perceived if the 
intermittent stimuli have the same temporal 
composition, 

3. achromatic perception would be observed unless 
spatial factors are added besides temporal ones. 

These results suggest the need of further experiments 
in the direction of establishing a model of sensory 
mechanism with the spatio-temporal interaction in the 
neural network. 

p. 58 Oshima, Masamitsu and Kato, Tokiko (Institute 
of Medical Electronics, Faculty of Medicine, Univer
sity of Tokyo), A study on the deviation of color 
sensation by background colors. 

The concept of physiologically based, subjective color 
deviation caused by a chromatic background is 
fundamental to the induction-phenomenon in the retina. 
A continued development of this concept to account 
for the color perception and its deviation under 
various conditions has brought the need for a more 
systematic quantification of the phenomenon, which 
is desired to be tested more precisely, for example, 
by the use of color matching technique as used in 
this study. Here in this study, then, the results are 
analyzed in terms of hue deviation as a function of 
difference between the figure- and background-color 
under several conditions of the size of the test ptaches 
and illumination. It is found that the figure color 
tends to deviate toward the complementary hue of the 
background and it is expressible by a simple formula 
as, 

f (8) =.! sin e + b sin 2 e 

where e is the angular interval between the figure and 
the background color in degrees on a hue circle, and 
.! and E. are the parameters determined by the observ
ing conditions, a ranging from -1.23 to -0.59 and b 
from -0.41 to -0.12. -

p. 63 Yamasaki, Katsuhiro (Rey Kawai Design Insti
tute, Kyoto), A method to calculate conversion of 
colors in color arrangement. 

The conversion of appearance of colors in color 
arrangement was supposed to be a mixture of the 
proper positive sensation of a target color itself and 
the complementary color which was induced by any 
interacting color in the arrangement. The resultant 
color should be changed in hue as well as in chroma, 
the chroma being decreased due to the negative sub
tracting effect of the complementary. The mixture 
was theoretically treated on a Munsell color circle. 
A simple trigonometric law was used. The change in 
hue and chroma was found to be a function of angular 
distance between the target color and the background 
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color on the Munsell circle. Maximal conversion 
was predicted to occur in the region which was usually 
known as the second ambiguity region in the Moon
Spencer color harmony theory. The significance of 
the results for co lor arrangement in textile and 
interior designs was discussed. 

p. 69 Sugiyama, Yoshio (Electrotechnical Laboratory, 
Tokyo), Statistical tests for the triad-ratio compari
sons on the color difference. 

Two methods of the triad-ratio comparison are used 
for scaling the color difference. The linearity of the 
scaling results is judged by testing the deviation from 
subtractivity of Scheffe's paired comparison. The 
judgment shows that linearity does not hold, and it 
suggests that a power law may exist between the 
scaled color differences and their colorimetric 
value. The triad-ratio judgment of color differences 
seems to need a careful consideration of the 
linearity. (This paper was reported at Lucerne in 
1965.) 

p. 73 Yasuda, Yoshizuma and Emori, Yasufumi 
(Institute of Color Technology, Chiba University), 
Combinative color of superimposing two inks. 

In order to calculate the chromaticity and the 
spectral reflectance of the combinative color by 
superimposing two inks, Kubelka- Munk analysis 
is applied by regarding the colorant layer of the 
ink as the light scattering medium. 
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The scattering coefficients of the color inks are 
measured. The scattering coefficient of the ink is 
varying little by little after thickness variation 
especially at a very thin layer like 1 micron. 

The spectral reflectance and the chromaticity 
coordinate of the combinative color of superimposing 
two inks are obtained by means of calculating the 
reflectance of upper layer by regarding the 
reflectance of under layer as the reflectance of the 
background color of upper layer. The chromaticity 
coordinates by the calculation coincide with those 
by the actual printing. 

p. 79 Nayatani, Y ., Kurioka, Y., and Sobagaki, H. 
(Electrotechnical Laboratory, Osaka Branch), Studies 
on color rendering and illuminant metamerism. 

Part 1: Spectral power distribution of illuminants 
with CIE General Color-rendering Index of 100 and 
its application to color matching. 

The present paper describes a general method to 
derive spectral power distributions of illuminants 
whose CIE general color-rendering index is'100 with 
respect to a given reference illuminant. 

Test illuminants are shown, which are metameric 
with respect to CIE standard illuminant C and the CIE 



1931 standard observer. Their spectral power dis
tributions show relatively large deviations from 
those of the illuminant C in spite of the fact that 
their general color-rendering index is equal to 100. 

These calculated test illuminants were applied to 12 
gray object colors which were metameric with 
respect to the CIE standard illuminant C and the CIE 
1931 standard observer. 

However, we found that the chromaticity differences 
between the 12 gray samples were relatively small 
under the test illuminants and the metamerism of the 
12 samples was practically retained with respect to 
any of the illuminants. 

p. 86 Part 2: On the possibility to derive the test 
illuminant with general color-rendering index of R 
= 100, whose spectral power distribution has a linl 
spectrum similar to ordinary fluorescent lamps. 

Based on the spectral power distributions of actual 
fluorescent lamps (about 6500 Kin correlated color 
temperature), the relative radiant powers of the 
emission lines were pre-assigned to be 80.0 at 405 
nm, 200.0 at 436 nm, 100.0 at 546 nm and 30.0 at 
578 nm, respectively. 

The existence of the spectral power distributions of 
the test illuminant with these emission lines was 
examined, which fulfill the following additional 
requirements: 

1. With respect to any of the reference illuminants, 
the test illuminants have the same chromaticity co
ordinates and the general color-rendering index of 
R = 100, provided that the spectral power distributions 
ofthe reference illuminants are normalized to 100 or 
near 100 at 560 nm. 

2. In addition to requirement 1., the value of the sum 
of the squares of the deviations of the spectral power 
distributions between the reference and the test 
illuminant is to be a minimum. 

These conditions are reduced to solve the linear 
equations derived by applying the Lagrange method. 
The spectral power distribution Jt( .\) of the test 
illuminant was obtained with respect to the CIE 
standard illuminant Cas the reference. This test 
illuminant Jt( A.) of course satisfies the above two 
requirements. 

However, the computed results give a spectral power 
distribution with negative radiant powers in some of 
the visible spectrum. This suggests the impossibility 
to realize fluorescent lamps with a general color
rendering index of Ra = 100 and with the pre-assigned 
emission lines given above. 

p. 97 Nayatani, Y. and Takahama, K. (Electrotechnical 
Laboratory, Osaka Branch), Supplement to Part 2: A 
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general consideration of possibility to derive the 
illuminant with general color-rendering index of Ra = 
100 whose spectral power distribution has line spectra 
similar to ordinary fluorescent lamps. 

The study of Part 2 showed that the possibility was very 
small of realizing the fluorescent lamps with a general 
color-rendering index of Ra = 100, whose spectral 
power distributions have line spectral similar to 
ordinary fluorescent lamps. 

This conclusion was based on results obtained for a 
special solution of Ra = 100 with the constraint of 
minimum deviation between both spectral power 
distributions of the test illuminant and the reference. 

However, it was felt that there may be other methods 
of optimization leading to spectral power distributions 
with positive powers everywhere in the spectrum. In 
order to discuss this problem, the characteristics of 
a general solution of equations (10) and (11) in Part 2 
are discussed in the present paper. 

Examination of a general solution shows the 
impossibility to have the expected illuminant for 
any other method of optimization which permits 
the use of "constraints" on the solution. 

Correspondence regarding ACTA CHROMATICA may 
be addressed to: 

Nihon Shikisai Gakukai (Color Science Association of 
Japan) 
c/o Department of Opthalmology 
Tokyo Medical College Hospital 
7-1, Nishishinjuku 6 chome, Shinjuku-ku 
TOKYO, JAPAN 

Dorothy Nickerson 

NEW CANADIAN VISUAL LABORATORY 

Dr. R. Lakowski, formerly of the Visual Laboratory of 
the Psychology I'epartment of the University of Edin
burgh, is now at the Psychology Department in Van
couver, at the University of British Columbia, Canada. 

With his departure from Edinburgh (1969) the Visual 
Laboratory, founded by Dr. Lakowski in 1962, came 
to an end. A similar laboratory has been established 
at U.B.C. dealing with studies on colour and vision, 
and especially on acquired dyschromatopsias, colour 
measurement, and standardization of tests. 

DESIGN STUDENTS ATTEND SEMINAR 

Twelve outstanding students from leading art 
schools across the country participated in a two-week 
Graphic Communications Orientation Program at the 
Graphic Arts Technical Foundation in Pittsburgh, Pa. 
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The students attended the GA TF program, an intensive 
orientation in the processes of printing production and 
technology, as recipients of Imagination Scholarships, 
established in 1968 by Champion Papers, a division of 
U.S. Plywood-Champion Papers, Inc., New York, N.Y. 

The program, supervised by GATF's Education 
Department, included presentations on art and copy 
preparation, methods and processes of composition, 
the process camera, imposition and planning, 
stripping and platemaking, copy specifications -
manuscript to galley proofs, printing processes, 
papers and printing inks, color separation photo
graphy, binding methods, economic considerations in 
planning, effective merchandising, the communicative 
skill of the artist and the future of the artist in the 
graphic communications industries. 
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The basic criterion for the awarding of the 
Imagination Scholarships is the artist's imaginative 
use of paper in relation to design, graphic tech
nique and the unique, though realistic, utilization of 
the reproduction processes. 

Participating in this year's program were students 
from Kansas City Art Institute, Art Academy of Cin
cinnati, Pratt Institute, Rochester Institute of Tech
nology, Rochester, N.Y., Illinois Institute of 
Technology, Chicago, Ill., School of Visual Arts, 
New York, N.Y., Princeton University, Cooper Union, 
Rhode Island School of Design, Providence, R.I., 
Philadelphia College of Art, Philadelphia, Pa., 
Carnegie-Mellon University, Pittsburgh, Pa., and 
Art Center School of Design, Los Angeles, Calif. 

CLASSIC RESEARCH COLORIMETER 
WELCOMED ON RPI CAMPUS 

A complex wide-field binocular colorimeter, built 
nearly a quarter of a century ago for Eastman Kodak 
Company at a cost-- at that time-- of $25,000, is 
the exciting focus this spring of students on the 
Rensselaer Polytechnic Institute campus. The Kodak 
Research Laboratories in Rochester, N.Y., donated 
the instrument to RPI's Color Research Laboratories 
for their ongoing research in color vision. 

"No commercial instrument approaches the precision 
of this colorimeter," Prof. Fred W. Billmeyer, Jr., 
director of RPI's color lab, said. "Cost today of 
constructing a duplicate, with its accuracy of 
adjustment down to 2-1/2 thousandths of an inch, 
would easily be double," he concluded. 

In many ways rivaling the sensitivity of the human 
eye to small color differences, the colorimeter makes 
precision measurements of the amounts of colors 
required to match hues. The classic series of re
searches by Dr. David L. MacAdam of Kodak, the 
designer of the colorimeter, and his Kodak associates, 
has been credited with producing the world's most 
extensive and accurate data on visual perception of 
color. 

Benefits of these experiments have included better 
appreciation of the importance of colors and lighting 
surrounding theater and television screens; reproduc
tion and viewing illuminations; careful, consistent, 
sequential planning of color and lighting levels in 
motion-picture and TV scenes to avoid unwanted, 
disturbing visual adaptation effects on the part of the 
viewer, and of the need for automatic gain controls 
on the three camera channels of color TV trans
mitters to make them equivalent to the natural 
chromatic adaptation. 

The Rensselaer Color Measurement Laboratory 
expects to use the colorimeter initially in several 
ongoing research areas including the scaling of color 
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differences larger than threshold sizes, and the 
effect of simultaneous contrast on color-difference 
perception. 

LEAD PAINT POISONING 

The Lead Paint Poisoning Prevention Act (PL 91-695) 
gave the Department of Housing and Urban Develop
ment responsibility for developing and carrying out a 
research and demonstration program to evaluate 
methods by which the lead paint poisoning hazard could 
most effectively be eliminated. The National Bureau 
of Standards is providing technical assistance to the 
Department of Housing and Urban Development in the 
performance of this mission. 

We believe that there are many innovative materials 
and techniques available that could be used to solve 
the problem. Although we are familiar with currently 
available building materials and implementation 
techniques, we feel that many products and systems 
presently being developed could be of use. 

In the near future, we hope to evaluate the applicability 
of current technology for the detoxification andre
habilitation of deteriorated housing that contains lead 
paint; preferably through the use of demonstration 
projects. 

We would appreciate whatever information your 
association or its members could supply us about 
potentially innovative materials and techniques that 
could qualify as candidates for a demonstration 
program. Information about the in-use performance 
properties of these systems would also be a great use 
to us, as would costs of materials and installation. 

Kindly send responses to: 

Dr. David Waksman 
Lead Paint Poisoning Project 
Building 220, Room B66 
National Bureau of Standards 
U.S. Department of Commerce 
Washington, D.C. 20234 

BOOK REVIE\VS 

Architecture and Color, Waldron Faulkner 
xiv + 146 pgs. 8 color plates, Wiley
Interscience, N.Y. 1972 

Waldron Faulkner, who has the unique combination of 
distinctions of being a Fellow of the American Insti
tute of Architects and a past president of the Inter
Society Color Council, as well as recipient of a 
National Honor Award from the AlA, is perhaps the 
best qualified man in the country to understand the 

problems and opportunities which color presents to 
the architect. 

As an active participant in Council affairs for many 
years, Waldron has done more than anyone else to 
call the attention of delegates to the problems in
volved and, as head of a problem sub-committee on 
the subject has attracted remarkably large groups to 
his meetings. 

While he has been careful not to say so in his book, I 
have the impression that he feels that the architectural 
profession as a whole is afraid of color and that one 
of the major contributions he can make is to explain 
the subject in such a way that their fears will be 
allayed. Perhaps this is presumptuous on my part but 
certainly, whether or not I am right, his book should 
go far in this direction. I guess I also feel that if 
architects are not afraid of color, they should be and 
that before they try to use color at all, at least on 
exteriors, they should have at least the knowledge 
that he has set forth. Color is such a curious mixture 
of tremendous aesthetic importance and difficult 
technical problems, that only a person aware of the 
latter can really be successful at the former. There 
are, literally, no rules for the aesthetics of applied 
color and it is not too much to say that every rule 
that has ever been proposed has been broken suc
cessfully by some artist. There are just as many 
cases, however, where attempts at using color have 
been foiled more or less completely by lack of 
knowledge of the subject. Thus the too great uniformity 
of carefully controlled machine made brick can be 
just as detrimental to the appearance of a brick wall 
(unless this uniformity was the actual intention) as the 
unwanted and uncontrolled variations between slabs 
of marble used for a facade where the only wanted 
variation was that within each slab. Thus specifica
tions and controls are needed, quite aside from such 
decisions as whether the bricks are to be orange, red 
or brown and so on. 

The book addresses itself to both aspects of the 
problem. In the first section he reviews briefly and 
interestingly the history and importance of color in 
architecture, noting the happy fact that there has been 
a tendency toward greatly increased knowledge and 
use of color in recent years. In the second section 
he gives an excellent exposition of the whole subject 
of color order systems with specific information which 
is often difficult for a newcomer to the subject to find. 
For many readers this section of the book can be 
recommended quite aside from any interest they may 
or may not have in architecture. Perhap:; the Council 
may also take some pride in the fact that its members 
and committees have been instrumental in developing 
the subject to the point where such a presentation is 
possible. 

The author is to be congratulated on the very high 
standard of color reproduction that he has been able 
to obtain to illustrate the appearance of a few building 
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materials. They go far toward demonstrating the 
need for quality of this high level if illustrations are to 
be successful guides for the actual choice of materials 
by the architect. Merchants of such materials should 
take careful note! 

I, personally, very much enjoyed the quotes inter
spersed at the foot of many of the pages, as much for 
the reflection they give of the delightfully scholarly 
approach of the author to the subject, as for their own 
sake. I congratulate him particularly for his success 
in finding an apposite quotation from Burton's 
"Anatomy of Melancholy" which I have searched in 
vain for a direct reference to color. 

We welcome Waldron's book into the increasing list of 
books which have been helped into existence by the 
fruitful atmosphere of the Council and wish it a 
merited success. 

Ralph M. Evans 

Architecture and Color, Waldron Faulkner, 
FAIA. New York: Wiley-Interscience, 1972 
146 pp. $12.75 members, $14.95 non
members 

This is a concise, interesting and informative book 
about a part of architecture that is all too often 
neglected by the profession. The author, developing 
his thoughts on the matter from simple to complex, 
has done a thorough job. He is aware of the problems 
confronting the practicing architect in the selection 
and coordination of colors. He stresses the importance 
of fully developing the color possibilities of a building. 
As he states frankly in his discussion of the manner 
in which final colors are often selected, "All this must 
usually be done under great pressure to meet fixed 
deadlines." 

It is obvious that a great deal of time was spent in the 
preparation of the book. The completeness of the 
coverage of all aspects of color reflects Faulkner's 
years of work with The American Institute of Archi
tects and the Inter-Society Color Council. The inser
tion of many appropriate quotations at the bottom of 
various pages, often poetic, adds insight and gives the 
reader an understanding of the text. They are a 
welcome innovation. 

The first section of Architecture and Color explores 
the many asthetic aspects of color. A discussion of 
symbolic color is well justified. The part of "func
tional color" explains such uses of color as 
identification, visibility, emotional effect, etc. 

In a part of the book entitled "The Selection of Build
ing Materials," the author describes the types of 
sample~ available from manufacturers and distribu
tors and points out the advantages of these samples. 
He mak~s a plea for industrywide color standards 

with reasonable tolerances and for better control in 
manufacture. As a rebuttal to the argument that color 
standards would limit manufacturers, he claims that 
in addition to the standard industrywide colors, each 
manufacturer would be free and able to produce any 
special colors that he might wish to or which he 
might be requested to do. 

Faulkner describes his work on ISCC Sub-committee 
Problem 17, Color in the Building Industry, which set 
up standards for the color classification of limestone. 
He also cites the success of work done in England by 
the Royal Institute of British Architects and the Paint 
Industry Committee in establishing standards for a 
specific number of house paints. 

In the discussion of colored building materials, 
Faulkner gives a brief but accurate description of 
most of the materials in use today. One wishes for 
many more color plates, however. There are eight of 
them of various materials that are intended to indicate 
to manufacturers the high quality reproduction 
necessary to make photographic samples useful to the 
architect. 

The second part of the volume is devoted to an 
illustrated discussion of the technical aspects of 
color, color definition and color measurement. 
Colorimetry and spectrophotometry are closely 
examined. In addition, several systems of scientific 
color arrangement in use today are outlined and 
their advantages and disadvantages noted. 

In the section on "A Universal Color Language," the 
author explains the method used for six levels of 
color description and categorization. The method was 
originally published in a paper by Kenneth L. Kelly 
calied "A Universal Color Language" (Color Engineer
ing, March/ April 1965). This system was endorsed by 
the AlA Board of Directors in 1970. At the first level, 
a color may be described by using one of 13 designa
tions, such as ''brown carpet." At the second level, 
there are 29 designations, i.e., "yellowish brown 
carpet," while at the fifth level, there are 100,000 
divisions with the color described in terms of the 
Munsell System. 

The final chapter of the book is devoted to a discus
s ion of color harmony. Faulkner describes this as a 
matter of likes and dislikes which result from the 
juxtaposition of colors selected according to an 
orderly plan that can be recognized and emotionally 
appreciated. This relation between harmony and the 
selection of color "according to an orderly plan" is 
based upon the Munsell Color Solid and, according to 
the author, should appeal to architects. It means that 
the selections are not left to pure chance. For 
example, in the Munsell Color Solid, colors having 
one attribute in common lie in the same plane or 
surface. Colors with the hue lie in the same vertical 
plane. Colors of constant lightness lie in the same 
horizontal plane and colors with constant saturation 
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lie in the same surface of a cylinder whose axis is 
centered on the neutral pole of the color solid. 

The book contains valuable and helpful information for 
architects, builders and manufacturers of building 
materials. It is required reading for those who are 
interested in color. 

Albert 0. Halse, AlA 
From AlA Journal/ August 1972 

The Luscher Colour Test 

The reviewer became acquainted with the ~iischer 
Colour Test about 20 years ago, when he bought 
Psychologie der Farben, Textband zum Luscher-Test, 
by Max Llischer, Test-Verlag, Basel. An English 
version of this test was produced in 1969, under the 
title The Luscher Colour Test, translated and edited 
by Ian A. Scott, London: Jonathan Cape, Ltd., 185 pp., 
with eight coloured cards for conducting the test. 

The author advises his reader to begin by carrying 
out the test on himself. The test material consists of 
eight cards, coloured and numbered; the essential 
steps are to choose the cards one by one by colour; 
the most liked first and the least liked last, and to 
record their numbers in order of choice; then the 
process is repeated as a retest. The book contains 
detailed and explicit instructions for giving and 
interpreting the test, and the reader will find it 
intriguing to work out its application to himself and 
to his friends. 

The colours are: 1, dark blue; 2, blue-green; 3, 
orange-red; 4, bright-yellow; 5, violet; 6, brown; 
7, black; and 0 neutral grey. The first four colours 
are called basic, or psychological primaries, and the 
second four are called auxiliary colours. We are told 
that dark blue represents 'depth of feeling'; blue-green, 
'elasticity of will'; orange-red, 'force of will', while 
bright yellow represents 'spontaneity'. Each is said 
to have certain qualities or attributes such as being 
'concentric', 'passive' or 'ex-centric', 'active', etc., 
and also 'affective aspects', suoh as 'tranquility', 
'persistence', 'desire' or 'variability'. Some ex
planations of the scheme are given in cultural
behavioural terms, and some in terms of a rather 
sketchy physiology; the scheme is called the 
'colour-coding', but no detailed experimental 
evidence for the coding is brought to the attention of 
the reader for his consideration. 

The presence of the auxiliary colours is explained by 
saying that black is the negation of colour, while grey 
is strictly neutral or colourless; violet is a mixture 
of blue and red, while brown is a mixture of orange
red and black. They are said to increase the overall 
utility of the test. 

It is claimed that a healthy and normally balanced 
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individual, who is free from conflicts and repressions, 
will include the four basic colours in his first four or 
five choices. The reviewer was reassu·red to find that 
in his case they did all occur in the first five places, 
but not all in the first four. 

The text, with its psychological and physiological 
explanations, and its special approach to the problems 
of testing personality and/or temperament and possible 
abnormal traits by a colour preference test, is open 
to grave criticisms. The general approach is dogmatic 
and uncritical, while the psychology and physiology 
are sketchy and inadequate. Although there is a liberal 
number of references, almost all of them are in 
German or French. Many may be extremely difficult 
for an English reader to get, even if he is sufficiently 
fluent in the languages to read them. It is odd that 
some of the references in English, which were given 
in the original German version, are not given again in 
this English version, though they deal with quite 
relevant material; and, although there is a large 
literature of important researches on the relation
ships of colour preference to other factors, such as 
personality differences, little or no mention is made 
of it. It is glibly asserted that the physiological 
'structure' (or meaning) of the eight colours is the 
same the world over, to young and old alike, to men 
and women, to the educated and the backward, to the 
'civilised' and the 'u.ncivilised'. But detailed 
scientific researches have been carried out on colour 
preferences, often showing cross-cultural differences, 
sex and age differences, and differences associated 
with variations of personality and temperament, 
normal and abnormal; so dogmatism of this kind can 
only do the test harm in the eyes of any informed 
critic. 

Experimental work on colour preferences would 
probably support some of the claims for the test; 
other known facts should make the tester guarded and 
discriminating in its application. As it stands, little 
confidence can be placed on interpretations based on 
it; indeed, there is risk of harm from its unskilled 
use. 

There is a surprising passage on pp. 15-16, in which 
we are told that a research by Steinke, using normal 
controls and individuals suffering from both partial 
and total red-green colour blindness, showed that 
"colour vision need not be considered in the Luscher 
Test at all". (L. Steinke, Confin. Psychiat., 3, 97-116, 
1960.) Are we to accept it as a fact that the Luscher 
Test, which is dependent on colour preferences, does 
not involve colour vision? In view of this problem it is 
interesting to see what was actually said by Steinke in 
the paper referred to; the summary of it in Luscher's 
book is far from clear. 

Steinke's study 

Steinke compared 200 men with partial or complete 
'green blindness' with 200 whose colour vision was 



normal, and showed that statistically significant 
differences between them did not lie in the choice of 
green, "as expected", but in other choices of 
colours. He concluded that "green vision does not 
play a role in the LUscher-Test because colour in 
respect of psychological effect, plays a role 
inferior to the roles of lucidity value and degree of 
satiation" (does lucidity= brightness; and satiation= 
saturation?). "The same reason allows to surmise 
that colour vision need not be considered in the 
Luscher-Test at all". "A physiological explanation 
being impossible, the results are interpreted psycholo
gically. This interpretation has led to the clear cut 
conclusion that people with congenital colour blind
ness are distinct from the other population along the 
lines of increased autocentricity" (egocentrism?). 

Some of these are extremely difficult conclusions, 
relating to a matter of some importance, and they 
deserve comment. Steinke's research, on some 
3,000 men, 265 of whom had congenital colour 
blindness, was most thorough and painstaking. Why, 
however, did he single out only the deutans or 
'green-blind' for study with the Luscher Test, when 
he had 49 protans ('red-blind') available as well? His 
statement that green vision does not play a role in the 
Luscher Test is irrelevant, because the blue-green 
of this test is not a confusion colour for the deutan. 
Steinke proceeds to generalise about the irrelevance 
of colours in general for the test; this cannot be 
justified when he did not deal with protans. If it is 
true that colour plays a less important role in the 
test than brightness and saturation, why should the 
Luscher Test be based on colour at all? But satura
tion and brightness as well as hue are both affected 
in certain ways by colour vision defects. Again, on 
what grounds can it be concluded that a physiological 
explanation of differences in the LUscher Test is 
impossible? And in what sense can we have a psy
chological explanation based on colours, which, like 
green for the 'totally green blind', are not experienced? 
Steinke's conclusions seem to be riddled with in
soluble difficulties. 

The colours in the Luscher Test are not likely to 
cause much confusion to most red-green defectives. 
The orange-red and brown, however, might be almost 
indistinguishable both in hue and brightness to some 
protanopes, and violet and grey to some deuteranopes, 
a rather rare class. Although the blue-green would 
not cause any difficulty to the 'green-blind', no red
green defective would receive the same sensations as 
a normal person from all the colours, and to a totally 
colour blind person all eight colours would appear 
simply as shades from light grey or almost white, to 
black. No. doubt the choices of the colour vision 
defectives would be meaningful to themselves; and 
this would also apply to choices of what would be the 
achromatic shades seen by the totally colour blind. 
Although the choices of the colour vision defectives 
in Steinke's research led him to conclude that they 
were more autocentric than the persons with normal 
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colour vision, further research is desirable. 

Statistical shortcomings 

If we return to the book itself, some interesting 
statistical data are provided. Interpretation tables 
give the percentage frequencies for all the first and 
second choices, taken in pairs, and for all the seventh 
and eighth, also taken in pairs. These percentages 
are calculated from "36,892 tests administered to 
male students ranging in age from twenty to thirty 
years". Appendix A gives the frequencies for anxiety 
indications in a sample of 1,000 'normal' adults of 
both sexes, but no attempt has been made to distin
guish the influence of sex or age. If the test has been 
carried out on so many subjects, it is unfortunate that 
more adequate statistical data are not given, compar
ing age groups, sexes, occupational groups, different 
levels of intelligence, and so on; and that no compari
sons are given with results of other personality tests. 
If these points were to be dealt with, however, the 
technique of handling the results of the Discher Test 
might have to be revised and put into a form more 
suitable for statistical analysis. 

It is the reviewer's belief that a test of personality 
based on colour preferences might be useful, if it 
were critically and scientifically constructed, 
standardized and validated, and especially if it were 
presented with adequate tables of comparative data. 
The present example does not meet these criteria. 

R. W. Pickford, Department of Psychology, University 
of Glasgow 

Reprinted from British Occupational Psychology, 1971, 
45, 151-154 

Shades of Meaning 

In the last issue, I raised some questions about the 
Luscher Color Test, ''the remarkable test that reveals 
personality through color" according to the descrip
tion on the cover of the book. Although, at this moment, 
that column has not yet appeared in print, I have had 
ample evidence since writing it that interest in 
LUscher's book has been mounting. The subject has 
come up in conversation with increasing frequency of 
late, but of even greater significance is the announce
ment by the Book-of-the-Month Club of a "fascinating 
new book-dividend," namely-- The Luscher Color 
Test." It seems inevitable that this offer will increase 
enormously the number of 'instant psychologists' who 
will now know how to diagnose exactly what is wrong 
with friend, foe, and family alike. 

I have in front of me the Book-of-the-Month Club 
write-up in which we are told that "for more than 
twenty years, psychiatrists, psychologists, and 
physicians have been able to evaluate color prefer
ences with remarkable accuracy by means of a com-



paratively simple but deep psychological testing 
device known as the Luscher Color Test." 

An excerpt from Marcia Seligson's "Book Buzz" 
column in Book World is reprinted in the brochure 
in which she compares the Luscher test to the 
Rorschach ink blot test in its "deadly accuracy." She 
goes on to state: "The premise here is that colors 
have inherent psychological associations: dark blue, 
for example, signifies quiet and passivity, bright 
yellow, hope and activity. Experiments are detailed in 
which individuals contemplating the color red for a 
period of time will show an increase in blood pressure, 
respiration rate and heartbeat." She found the Luscher 
test to be the deepest and most revealing psychological 
test that she had ever been exposed to, and although 
she concedes that the author warns that this is not to 
be used as a parlor game, she thinks it likely that it 
may replace charades I 

How, one wonders, did she determine the deadly 
accuracy of the test, or, for that matter, recognize it 
as the "deepest and most revealing psychological 
test" of her experience? All right, let us dismiss 
these remarks as literary hyperbole. But, what about 
the experiments which she tells us are detailed in the 
book? I immediately thumbed through the book again, 
hoping to find what I may have missed first time 
through. Alas, all I could find (page 12) is the follow
ing: "Experiments in which individuals are required 
to contemplate pure-red for varying lengths of time 
have shown that this color has a decidedly stimulating 
effect on the nervous system -- blood pressure 
increases, respiration rate and heartbeat both speed 
up. Red is, therefore 'exciting' in its effect on the 
nervous system, especially on the sympathetic branch 
of the autonomic nervous system." And later on page 
60: "The red of the test -- represents an energy
expanding physiological condition. It speeds up the 
pulse, raises blood· pressure and increases the 
respiration rate." That is all, no documentation of 
the experiments, no quantitative data, just the state
ments. Once again I am left with the nagging ques
tions; where? when? by whom ? where documented ? 
In any case, certainly not in Vuscher's book. 

Charades anyone ? 

Angela Little 
Reprinted from Color Englneering, February 1971 

Glass Limit Standards Deposited at NBS 
for Railway, Highway and Airway Traffic 
Signal Colors -- History, Permanence and 
Colorimetric Properties. Geraldine W. 
Haupt. NBS-TN-564, 1971 

Signal glass limit standards for railway, highway, and 
aviation colors, selected by user-organizations, are on 
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deposit at the National Bureau of Standards. Many 
duplicates of these standards have been issued by NBS. 

The first standards were selected in 1931 for railway 
use. Highway standards were adopted in 1940, and 
selection of aviation standards began in 1942. At the 
present time the NBS is custodian of 63 standards for 
these signal colors. 

Permanence of the filters is examined, based on 
colorimetric conversions for CIE standard illuminant 
A derived from spectrophotometric measurements 
made on different instruments over periods of years. 

Spectral transmittance data and the resulting 
colorimetric data are given for 9 illuminants ranging 
in distribution temperature from 1500 to 3250 kelvins 
and for CIE standard illuminants Band C. Figures 
show, for several filters of each color, the shifts 
occurring both in chromaticity (x, y) and in redness 
and brightness index (u, W*) with changes in 
illuminant. 

The Ideal Lovibond Color System for CIE 
Standard Illuminants A and C Shown in 
Three Colorimetric Systems. Geraldine 
W. Haupt, John C. Schleter, and Kenneth 
L. Eckerle. NBS-TN-716, 1972 

Tables are given which list luminous internal trans
mittances, luminous transmittances, and chromaticity 
coordinates of the ideal Lovibond color system for 
CIE standard illuminants A and C according to (1) the 
CIE 1931 (x, y)-system, (2) the CIE 1960 uniform
chromaticity-scale (UCS) (u, v)-system, and (3) the 
CIE 1964 (U*, V*, W* ,)-system. Chromaticity diagrams 
for the (x, y)- and (u, v)-systems are shown together 
with horizontal and vertical cross-sections of the 
(U*, V*, W*) color solid for the entire ideal Lovibond 
color system produced by single-color units and two
color combinations of units for each illuminant. In 
addition, chromaticity diagrams and cross-sections 
3:re shown indicating the single-color units of red, 
yellow, and blue for each CIE system and illuminant. 

Lighting for Plant Growth by Elwood D. 
Bickford and Stuart Dunn. The Kent State 
University Press, Kent, Ohio 44242. x + 
222 pages, 8-1/2x11, illustrated, 
references, index, $16.00 

A lighting physicist and a plant physiologist pool 
their knowledge to describe the nature of light and 
light sources and how light is used for plant growth. 
The resulting book provides a broad background on 
the photochemical effects of light on plants, as well as 
information on modern techniques in plant lighting, 
light measurement, and controls. Biologists, plant 



scientists, lighting engineers, and commercial plant 
growers -- as well as some amateur horticultural 
enthusiasts -- will find it a valuable reference work. 

Working from theoretical considerations through 
practical applications, generously aided by references, 
tables, graphs, and illustrations, Lighting for Plant 
Growth is the most comprehensive and up-to-date 
treatment of its subject available. Such topics as 
growth room lighting, phytotronics, and controlled 
environment plant growth facilities, treated elsewhere 
in scattered and fragmentary fashion, are here given 
complete and modern treatment. The concise explana
tion of the principles involved in light measurement 
and controls for plant growth should do much to bring 
order to an area hitherto confused by divergence of 
practice. And recent advances in the whole area of 
light and plant response have been given special 
attention. 

As the Table of Contents indicates, the later sections 
of the book deal with applications of plant growth 
lighting in horticulture, both commercial and in the 
home, as well as with aesthetic considerations of 
plant lighting. A final chapter discusses such potential 
uses of lighting for plant growth as industrial 
photosyntheses (as for sewage treatment plants), 
biochemical fuel cells, aquaculture, and life-
support systems for space travel. 

Throughout, the treatment is such that the biologist 
can readily understand the physical and engineering 
principles related to light and lighting, and the lighting 
engineer can fathom the photobiological and the 
photochemical responses of plants and their light 
requirements as they relate to the requisites of 
equipment design. 

Elwood D. Bickford is head of the Biological Research 
Department at the Sylvania Lighting Center and has 
developed several special instruments and fixtures 
for plant growth lighting problems. Stuart Dunn is 
Professor of Botany at the University of New Hamp
shire and is well known for his pioneering work in the 
effects of light on plant growth and his work at the 
University of California with America's first phytotron. 

Marketing Guide to the Paint Industry, 
Third Edition, 1972, 87 pp. $30. C. H. 
Kline, Fairfield, N.J. 

The third edition is a complete revision of the two 
earlier studies published in 1965 and 1969. As in 
previous editions, the book attempts to provide a 
single-volume reference to marketing and economic 
data on the entire industry from purchases of raw 
materials to distribution on the retail shelf and 
industrial application. It also discusses in detail 
such timely topics as recent government legislation, 
the rapid adoption of new application and curing 
techniques, and the industry's deteriorating profits. 

New CIE Report, "A Unified Framework 
of Methods for Evaluating Visual 
Performance Aspects of Lighting 

The report, CIE Publication No. 19, represents the 
combined activity of experts, consultants and 
correspondents from 27 countries. 

The Committee has developed the structure of a 
general method which it recommends for use in 
evaluation of the visual performance of illuminance 
levels appropriate for use with various visual tasks. 
Currently available visual performance data are 
fitted into the structure and numerical examples are 
presented for lighting installations in current use. 

Two procedures are described. The first expresses 
visual performance potential in terms of the task 
luminance required under reference lighting condi
tions to achieve the same potential as will be pro
vided by a real lighting installation. The second 
procedure expresses visual performance potential 
in terms of the extent to which a task in a given 
luminous environment exceeds the threshold 
visibility of a standard visibility reference task. 

The illuminance level appropriate for use with a 
given visual task will depend upon the intrinsic 
visibility of the task and the visual performance 
criterion selected. 

The method is described in terms of standard data 
for average observers in the 20-30 year age group. 
Sample data are included illustrating the variance 
among observers of the 20-30 year age group, and 
systematic effects of average age. 

Copies of CIE Publication No. 19 may be obtained at 
$6.00 each from Mr. B. J. Hartmann, U.S. National 
Committee CIE Publications Committee, c/o 
Fiasco, 1635 Flower Street, Glendale, California 
91201. Payment should accompany the order. 

PRODUCTS AND SERVICES 

The Lovibond Colour Vision Analyser 

In industry, and in the Public Services and Armed 
Forces, the selection of operatives for specific tasks 
for which normal colour vision is needed calls for 
reliable and easily operated equipment which can give 
an unequivocal analysis of any possible defect. In 
medicine, the careful charting of any chahge in colour 
vision performance can have diagnostic possibilities 
in many diseases. 

A new apparatus, the Lovibond Colour Vision Analyser 
(patent applied for), works on the principle of a com
plete hue circle of 26 permanent Lovibond glass 
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filters which can be presented at any degree of 
saturation, and the subject is required to identify 
which, if any, of these match a central achromatic 
colour filter. The normal subject can quickly identify 
the only pair, while any other choice reveals the 
relevant deficiency, which is diagnosed according to 
the choice, and quantified in terms of the degree of 
saturation of the colour required before recognition 
of the mistake. 

The test takes very little time, and does not call for a 
skilled operator. The colour filters are closely 
specified and can never change, and the apparatus is 
robust and portable. As there are no figures or 
letters to read, literacy does not enter into the test. 

Full instructions for use and interpretation are 
supplied. 

The Tintometer Limited 
Waterloo Road, Salisbury, England 
Telephone 0722-27242 

Kollmorgen's Tristimulus Radiometer 

The Color Systems Division of Kollmorgen Corpora
tion has introduced a significantly improved version 
of the well-known TRIRAD Automatic Tristimulus 
Radiometer which is used for automatic 20-second 
measurement and digital display of CIE chromaticity 
coordinates (x and y values) and illuminance (Y) in 
lumens/sq. ft. of light sources in the 400-700 nano
meter range. 

For complete information, contact: Color Systems 
Division, Kollmorgen Corporation, 67 Mechanic 
Street, Attleboro, Massachusetts 02703. 

Interlaboratory Color Program 

The Manufacturers Council on Color and Appearance 
(MCCA), a non-profit organization, is sponsoring a 
collaborative reference program on color and 
appearance test methods, which is being administered 
by and under the guidance of the National Bureau of 
Standards (NBS). 

The immediate objectives of the program are twofold: 
(1) to provide a means whereby a participating labora
tory may periodically check the level and uniformity 
of its testing in comparison with that of other labora
tories and (2) to improve the reliability of test results 
both within and among laboratories. 

In the program, each participating laboratory selects 
one or more color and appearance tests from those 
offered. Currently, the program includes a color 
and/or difference test, and a 600 ASTM gloss test. It 
is anticipated that additional test methods (e.g. 20° 
and 85° ASTM gloss, haze) will be added as needed 

provided there is sufficient number of participants to 
cover costs and obtain satisfactory statistical informa
tion. 

Performance criteria for instruments are often of 
major economical importance, particularly where it 
is essential that different organizations and com
panies must communicate confidently about colors and 
other aspects of appearance. For applications and 
more information interested participants can contact 
either: 

Dr. T. W. Lashof 
Collaborative Reference Programs 
National Bureau of Standards 
Polymer Building, Rm. B362 
Washington, D.C. 20234 
(301) 921-2983 

or: 

Mr. Charles G. Leete 
Executive Director 
Manufacturers Council on Color and Appearance 
9416 Gamba Court 
Vienna, Virginia 22180 
(703) 938-4345 

Color Ecology 

A new publication, the result of an unusual survey of 
the effect of colored wastes on the environment has 
just been released by the American Dye Manufacturers 
Institute, Inc. 

This s.tudy, titled "A Literature Survey of Colored 
Wastes," possibly unique in the dye industry, is the 
first of a series sponsored by the ADMI. It was con
ducted at North Carolina State University, a six month 
project, under the direction of Dr. Henry A. Ruther
ford, Head of the Department of Textile Chemistry. 

Overall supervision of this study and three others, is 
under the direction of Mr. Harry F. Clapham, Chair
man of the Ecology Committee for the ADMI. This 
first publication of 233 pages, is now available through 
the ADMI, 5210 Wapakoneta Road, Washington, D.C. 
20016. Cost ls $10.00 per copy and checks should be 
made payable to the Institute. 

Tl\e Qt.her th:ree universities which are also conducting 
envtronmental studies are: The University of North 
Carolina, Rutgers University, and Purdue University. 
'fbelr reports will also be published upon completion. 

Carol Sheets 
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A new group of specialized business services is being 
offered to the consumer product, and home fashions 
and furnishings industries. 



The unique yearly publication DESIGN FORECAST is 
planned as an aid to manufacturers, designers, adver
tisers, retailers, and other marketers. Based upon 
trend research findings, DESIGN FORECAST provides 
guidance on colors, materials, motifs and concepts 
most likely to succeed within the next year. 

For those desiring more specific professional 
services, there is provision for product design, 
product packaging, and complete color services, such 
as styling, research, merchandising techniques, 
palette establishment, and color sales analyses. The 
objective is to use color and design effectively in 
order to increase sales and profits. 

Carol Sheets Research, 2615 Mitchell Drive, 
Woodridge, Ill. 60515, (312) 852-6969 

Optronic Laboratories New Product 

The Model 730 Radiometer /Photometer is specifically 
designed to make accurate radiometric and photo
metric measurements in the lab, on the production 
line or in the field. The unit is particularly useful in 
accurately measuring the radiant flux output of 
monochromator systems over the wavelength region 
of 250 to 1100 nm. The NEP at 700 nm is 1o-12 watts. 
When used in the photometric mode, the digital display 
reads directly in footcandles. The noise equivalent 
illuminance is 1o-5 fc. With the optional input optics, 
the Model 730 also measures radiance and photo
metric luminance. 

Optronic Laboratories, Inc. 7676 Fenton Street, 
Silver Spring, Maryland 20910 (301) 587-2255 

Optronic Laboratories New Product 

In an effort to accommodate the requirements for 
lower wattage radiometric standards, Optronic 
Laboratories has recently set up 2QO-watt and 45-watt 
tungsten-halogen lamps as standards of both total and 
spectral irradiance. 

In many applications, the 1000-watt and one solar 
constant standards produce too much energy to cali
brate very sensitive radiometers and spectroradio
meters. Also, the use of de power to operate the higher 
wattage standards as recommended by NBS, requires 
fairly elaborate power supplies and current monitoring 
equipment. The new standards, accordingly, produce 
from 5 to 20 times less irradiance than the 1000-watt 
standards and are less expensive to operate. 

Diano Assumes Service Responsibility 
for Color Spectrophotometer 

The General Electric Instrumentation Service Shop 
has decided to discontinue service for the Color 
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Spectrophotometer and has turned complete service 
responsibility over to Diano Corporation. Diano has 
been manufacturing the Color Spectrophotometer 
under license from G.E. since May 1970. Diano has a 
staff of field engineers ready to handle spectrophoto
meter service problems. 

Diano 's new headquarters are at 75 Forbes Boulevard, 
Mansfield, Massachusetts 02048. Phone (617) 339-
3701. 

COTviTviiTTEE ON PUBLICATIONS 

Robert W. Burnham, Chairman 
Milton J. Pearson 
Ruth M. Johnston 
Donald Genaro 
William Benson 
Robert T. Kintz 

Send Newsletter Items to Editor: 

Dr. Robert W. Burnham 
Eastman Kodak Company 
Research Laboratories, Bldg. 81 
Rochester, N.Y. 14650 

Other Correspondence to Secretary: 

Dr. Fred W. Billmeyer, Jr. 
Department of Chemistry 
Rensselaer Polytechnic Institute 
Troy, N.Y. 12181 

Treasurer: 

Mr. Warren B. Reese 
Macbeth Corporation 
P.O. Box 950 
Newburgh, N.Y. 12550 

NOTE: 

The Council promotes color education by its 
association with the Cooper-Hewitt Museum. 
It recommends that intended gifts of historical 
significance, past or present, related to the 
artistic or scientific usage of color be brought 
to the attention of Christian Rohlfing, Cooper
Hewitt Museum, 9 East 90th Street, New York, 
New York 10028. 

··' i 

'i ,, 


