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server and not to Wright's actual data. 

Recent work (Wyszecki and Stiles, 1980) has shown that the 
predictions of the standard observer break down at very high 
levels of retinal illuminance (> 103 to 106 td). The importance 
of this to practical colorimetry is not yet clear but it undoubt
edly has significance in efforts to determine how the visual 
system works. Wright, in his colorimeter, could not make 
matches at such high levels but he was able to adapt the eye to 
high levels and to demonstrate a breakdown of low-level 
matches immediately following such adaptation (Wright, 
1936). 

While it is clear that the CIE 1931 observer will continue 
to be used indefinitely as a standard to facilitate the exchange 
of information about colour and to predict metameric matches 
particularly in industry, Technical Committee 1-04 of the CIE 
recently has been studying possible additional ways to help 

vision The first is an attempt to obtain a complete 
set of data on the visual functions of a single observer against 
which mathematical models of vision can be tested. Wright 
had anticipated this many years ago (Wright and Pitt, 1935 
and 1937) and it will be interesting to see how well the new 
CIE data compare. 

CoJour Vision 

The second project of CIE TC 1-04 is to recommend a physio
logically based system of colorimetry derived from estimates 
of the action spectra of the cone mechanisms. This is possible 
because so much more is known now about what these action 
spectra are. The new knowledge is based both on microspectro
photometry (e.g. Dartnall et al., 1983) and on psychophysical 
techniques (e.g. Smith and Pokorny, 1975).1t has always 
seemed likely that the CIE colour matching functions were the 
result of the action spectra of three types of photoreceptors 
although not all vision scientists accepted this explanation. 
Now it is virtually beyond dispute and the new physiologically 
based system will have to have a simple relationship to the 
1931 standard observer. 

In the last two or three decades there has also been a signifi
cant increase in what we know about later stages of the visual 
system. In particular the so-called "opponent channels" have 
been studied in great detail both psychophysically and by elec
trophysiology (see Mollon, 1982 for a good review). It is now 
widely accepted that signals from the cones feed in some way 
into opponent mechanisms and that the Young-Helmholtz and 
Hering theories of colour vision are compatible with each 
other. This was not obvious to everyone twenty years ago al
though Wright (1964) had written "I doubt whether there is 
any fundamental conflict, although there are clearly some mis
conceptions on both sides that have to be removed." 

The period under review has also seen a proliferation of 
mathematical models of colour-vision. While these models are 

11 JANUARY-FEBRUARY 1987 

often useful in providing some structure to our ideas about the 
processes involved, the details can be no more than speculation 
at present. To quote Wright again: "I am constantly amazed at 
the confidence with which grossly simplified writing diagrams 
of the retina are put forward as representing what is actually 
happening to the signals as they traverse the retina from coqes 
to ganglion cells" (Wright 1977). Failure to recognize the over
simplification of these models sometimes leads their propo
nents to suggest elaborate correction factors rather than to re
ject the model. The "farm-gate contraction" quoted by 
Wyszecki and Stiles ( 1982) is relevant here. 

Applied Colour Science 

These advances in colour vision research are not of direct in
terest to practical industrial colorimetrists although their influ
ence will surely be beneficial eventually as they lead to better 
ways of predicting the complicated phenomena. of colour per
ception. Of more immediate interest are many significant in
ternational agreements, mainly in the form of CIE recomenda
tions, that have been made since 1960. These involve the 
supplementary standard observer (mentioned above), new 
standard illuminants, a new reference standard and geometries 
for reflectance factor measurements, new uniform colour 
spaces and colour difference formulae, indices to describe 
colour rendering, metamerism and whiteness, a method for 
assessing the quality of daylight simulators, a proposal for pre
dicting corresponding colours with a change of chromatir. 
adaptation, and an empirical equation for predicting hetero
chromatic brightness matches. 

Wright (1946) poiRted out that "the application of there
sults of academic studies of vision to the solution of practical 
problems of seeing is not always so obvious and direct as could 
be wiShed." Uniform colour spaces are an excellent example of 
this. No-one Should claim that the CIELAB colour space has 
anything very much to do with how colour vision works. The 
axes of the system were chosen more for mathematical sim
plicity than anything else and do not come close to reflecting 
the complex processes that take place in the retina and cortex. 
Nevertheless the space has proved to be an exceedingly useful 
tool for colorimetrists and is slowly but surely becoming a 
standard way to communicate about colour and colour 
differences. 

An important factor that has aided the acceptance of 
CIELAB has been the realization that in different industrial 
situations, different weights may have to be given to the hue, 
chroma and lightness components. These developments can 
hardly be a surprize to the man whose birthday we are hon
ouring today, for 45 years ago he wrote: "It is true that even a 
uniform-chromaticity sacle will not always give a true picture 
of the subjective importance of colour errors; thus in some 
cases hue errors may be more serious than errors of saturation 
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or vice-versa. Nor can it take into account the vital part that 
manufacturing considerations must piay in the specification of 
colour tolerances. Nevertheless, in many problems the uniform 
scale could be applied directly and it seems reasonabiy certain 
that in all those cases in which special considerations arose, 
the significance of the tolerances would be more accurately 
appreciated with a uniform scale as the basic system than with 

a non-uniform scale." (Wright, 1941) 

Colour Measurement 

Another significant advance since 1960 has been the great in
crease in the speed, accuracy and precision of colour-measuring 
instruments such ·as spectrophotometers. Wright (1959) wrote 

that "for the highest class of colorimetric work, three particu
lar developments seem to be desirable; first, the development 
of a spectrophotometer with the highest possible accuracy and 
sensitivity. Second, the preparation of a set of surface colours 
distributed more or less uniformly through the colour solid to 
be used as master standards for first order reference. Ceramic 
tiles would probably be the most stable for this purpose, but 
they would need to be very uniform over their area and very 
flat over their surface. The third development would be the 

design of a highly sensitive differential spectrophotometer by 
means of which working master standards could be calibrated 
by comparison with the reference master standards." All these 
developmen~s have occurred, the first by the building of refer
ence spectrophotometers at the National Physical Laboratory 
and the National Bureau of Standards, the second by the pro
duction of the Ceramic Colour Standards by British Ceramic 
Research Ltd., and the third by the introduction of several 
high-speed, high-precision commercial spectrophotometers. 

Conclusion 

In the first Newton Lecture to the Colour Group, Wright 
(I 963) w'rote that "one of the advantages of writing about 
some great figure of the past is that you feel under an obliga
tion to make a proper study of his works. Certainly, for this 
occasion, I have read Newton's Opticks with greater care than 
ever before, and I have found it a very revealing experience." 
For my part, I have read David Wright's works with greater 
care than ever before and I too have found it a revealing and 
indeed stimulating experience. 
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DAVID WRIGHT AND THE AIC 
by Heinz Terstiege, President, Association Internationale de Ia 
Couleur 

Many discussions had already been held at the yearly organised 
"Journees internationales de Ia coluleur" in Europe which had 
taken place since 1957 but it was only during the XVth CIE 
Congress in Vienna at an informal meeting of people interested 
in colour on the 21st of June 1963 that an international Action 
Committee consisting of delegates of national organisations 
within each country was formed. However at the International 
Colour Meeting in Lucerne in June 1965, the Action Commit
tee could not yet agree on the statutes of an International Or
ganisation to be chartered. 

When on the 21st of June 1967 during the XVIth CIE Ses
sion in Washington the Chariman and the Secretary of the 
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Action Committee called the delegates and interested observers 
of National Colour Organisations to a meeting, W .D. Wright 
was one of the 25 participants from 15 countries who had 

gathered in the Diplomat Room of the Sheraton Hotel in 
Washington DC and after some discussions char-tered the Inter
national Colour Association {AIC). 

Since it was intended to have the AIC Congresses every four 
years alternating with CIE Congresses it was decided to have 
the first congress together With the next meeting of AIC dele
gates in 1969. For this first term Professor W.D. Wright was 
unanimously elected the first AIC President and he also served 
the next term until 1973 as Past President of the AI C. 

In recognition of his extensive contributions to the science 
and technology of colour Professor William David Wright was 
honoured by the International Colou~ Association with the 
1977 Deane B. Judd-AIC Award. 

On the occasion of his 80th birghday the AIC wishes David 
Wright all the very best and I personally, who have had the 
privilege of spending 6 weeks with him at the Imperial College 
in London, want to thank him for everything that he has done 
for the world of colour. 

Wavelength and Colour Processing in Human Vision 
by K.H. Ruddock, Imperial College, London 

The measurement and analysis of colour matching and related 

attributes of human vision occupied much of Professor Wright's 
academic career, and provided the basis for the research car· 
ried out by a succession of distinguished students. Professor 
Wright's book 'Research on Normal and Defective Colour 
Vision' reviews this work up to 1946, and subsequently signifi· 
cant contributions have been made by Dr. F.J .J. Clarke, Dr. 

D.H. Foster, Prof. J.D. Moreland and Dr. D.A. Palmer, 
amongst others. The tradition of colour vision research has 
been maintained at Imperial College since Professor Wright's 
retirement, and those engaged in the various studies include 
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Dr. V.A. Barbur (nee Waterfield), Dr. B.G. Bender, Dr. I.M. 
Blythe (nee Hendricks), J.M. Bromley, Dr. S. Naghshineh and 
the late Dr. G.J. Burton. It is impossible, in the short time 
available, to do justice to the many fascinating and important 
findings which have emerged from this work, and consequently, 
I have chosen for discussion a few topics which I consider to 
be of particular interest. 

The trivariant nature of human colour vision is determined 
by the spectral absorption characteristics of cone photorecep· 
tors, and one consequence is the relatively simple framework 
of tristimulus colorimetry, to which much of today's proceed
ings are devoted. Conversely, the dominant influence of the 
photoreceptors on colour vision renders more difficult the ex
amination of post-receptoral spectral responses in man. The 
desaturating effects of rod signals, described by both Clarke 
and Moreland, provide an example of post-receptoral spectral 
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organisation, and I examine two others. For small {tiQO') fields, 
colour matching is divariant (Konig, 1894; Willmer and Wright, 
1945), but such tritanopic matches can be disturbed by adapta· 
tion of the surrounding retina {Burton and Ruddock 1972; 
Ruddock and Burton, 1972) and I discuss the implications of 
this observation. 

The demonstration of 'opponent' spectral responses in man 
has proved difficult, despite the clear evidence of such activity 
in the earliest electrophysiological recordings from retinal 
stimuli (Svaetichin, 1956). The discovery of shape-sensitive 
adaption effects opened new avenues of psychophysical study, 
and I describe the way in which these can be exploited for the 
determination of 'opponent' spectral response characteristics, 
generated in the cortical pathways (Hendricks, Ruddock and 
Waterfield, 1982). 

The study of defective vision formed an integral part of Pro· 

fessor Wright's researcti programme and in recent years, we 
have had the opportunity at Imperial College to examine a 
number of unusual subjects. I examine three types of colour 
vision deficiency, each associated with a different abnormal· 
ity of the central pathways. Two of these involve complete 
absence of colour discrimination, in one case associated with 
residual vision in the 'blind' hemifield of a subject suffering 
cortical damage (Barbur, Ruddock and Waterfield, 1980) and 
in the other, with loss of pattern recognition (Bromley et al. 

1986). The third subject displays disturbance of all visual 
functions in coloured, and particularly red lights (Hendricks, 
Holiday and Ruddock, 1981), but his black and white vision is 
entirely normal. This last subject provides clear evidence that 
at cortical level, colour is processed separately from other 
stimulus attributes, as has been demonstrated in the monkey 

by Zeki ( 197 8). 

References 

Barbur, J.L., Ruddock.K.H. and Waterfield V.A. (1980)Brain 

103 905-928. 
Bromley J.M., Humphreys G.W., Javadnia A., Riddoch M.J. 

and Ruddock K.H. (1986)1. Physiology (London) 377P67. 
Burton G .J. and Ruddock K.H. ( 1972) Vision Res. 12 

347-352. 
Hendricks I.M., Holliday I.E. and Ruddock K.H. (1981) 

Brain 104 813-840. 
Hendricks I.M., Ruddock K.H. and Waterfield V.A. (1982) 

J. Physiology (London) 331 17-33. 
Konig A. (1984) S.B. Akat. Wiss. Berlin (1984) 577-598. 
Ruddock K.H. and Burton G.J. (1972) Vision Res. 12 

1763-1769. 
Svaetichin G. (1956)Acta Physical. Scand. 39134 17-46. 
Willmer E.N. and Wright W.D. (1945) Nature (London) 56 

119-120. 



ISCC NEWS NO. 305 

Wright W.D. {1946) "Researches· on Normal & Defective 

Colour Vision" Kimpton: London. 
Zeki S.M. (1978) J.J. Physiology London 2 77 273-290. 

CONTRIBUTIONS SOLICITED 

Stiles Lectureship Fund 
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{Ed. Note:- W. S. Stiles died December 15, 1985. His obitu
ary was published in ISCC News No. 303, Sep-Oct 1986, p. 23.) 

On the initiative of Professor Jay Enoch, a small interna
tional committee has been formed to try to establish a perma
nent annual lectureship in memory of the late W. S. Stiles. It is 
proposed to establish the lectureship at University College, 

London- Stiles' alma mater. The proposal has been wel
comed by the Provost of University College. A sum of ten 
thousand pounds is needed. 

Stiles was one of the most distinguished visual scientists of 
the twentieth century, although he did not attract a great deal 
of public recognition in his lifetime. His concept of a mecha
nism or channel, independent in detection and adaptation, has 
been extended from colour vision to many other sensory dimen
sions. He will be remembered for his discovery, with Crawford, 
of the directional sensitivity of the retina; his line-element 
analysis of discrimination; his concept of the equivalent back
ground; his 10-deg colour-matching functions, which were the 
basis for an international standard; and his monumental 'Color 
Science,' jointly written with G. Wyszecki. He was a former 
Chairman of the Colour Group and an honorary member. 

At the present, the donations received amount to about 
half the sum needed to establish the lectureship, anyone who 
values the contributions of Stiles to visuctl science and feels 
able to make a donation to the fund, is wramly invited to send 
a cheque either to Professor J. M. Enoch, School of Optom

etry, University of California, Berkeley, California 94720, USA; 
or to TheW. S. Stiles Lectureship Fund, The Finance Division, 
University College London, Gower St., London WC1E 6BT, 

I' 

United Kingdom. 
John Mallon 

NEWS OF MEMBERS 

William A. (Bill) Thornton 

Ed. Note: -Bill Thornton is one of our most interesting mem
bers. For one thing, as President of Prime-Color, Inc. (PCI), he 
does not have to ask anyone for permission to talk about what 
he is doing. Last December he sent out an epistle that interested 
our then Interim Editor Hammond who asked permission to 
publish it. It also occurred to Hammond that everyone may 
not be well acquainted with Thornton, his background and 
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achievements; so we present first a short Thornton Biography 
edited by Hammond. If you know Thornton you can skip the 
biography and go ri'ght to the December Epistle. 

mORNTON BIOGRAPHY 

Thornton has had an intersting career. After serving as captain 
in the Air Force, forecasting weather in Europe, Thornton re~ 
turned to civilian life, earned a BS in physics at University of 
Buffalo {1948) and then went to Yale University where he 
continued his studies in physics, obtaining an MS (1949) and a 
PhD {1951). He then joined the General Electric Research 

Laboratory at Schenectady, NY. In 1956 he went to Westing
house in Bloomfield, N.J. He worked first in electrolumni 
electroluminescence, then with lamp phosphors, becoming 

manager of the Phosphor Research Section. There followed 18 
years as a Research-Engineering Consultant, including con
sulting and research in lamp design, luminescence, color, color
vision, and color-rendering. 

For many years, his work centered around design of spectral 
compositon of lamplight for difficult visual tasks, a logical 
evolution of which was the discovery of the 'primecolors' of 
human vision. This led to invention and patenting of the prime
color (three-component) fluorescent lamp, one of his 35 U.S. 
patents. 

In 1978 Thornton received Westinghouse's highest honor, 
the Order of Merit, for his development of the prime-color 
principle. In 1979 he was selcted U.S. National Inventor of the 
Year. He is a Fellow of the Illuminating Engineering Society of 
North America and has chaired the delegation from this Mem
ber Body for some years. He has also served as Director of 
ISCC {1980-83). 

Thornton is now president of Prime-Color, Inc. (PCI) of 
Cranford, New Jersey, dedicated to bringing the benefits of 
pure-prime-color lighting to the user. PCI's Illumination 
Quality™ meter assesses twenty characteristics of lamplight 
as the trained human observer would evaluate them, but in 
addition it provides a numerical rating for each one. 

What else does PCI do? It provides spectroradiometric meas
urements of lamps and filters in the visible and ultraviolet por
tions of the spectrum; lectures and workshops; consultation 
and research on all aspects of lamps and lighting. Thornton~s 
December Epistle that follows contains more information. 

Harry K. Hammond Ill, February 24, 1987 

DECEMBER EPISTLE 

December, 1986 
from Bill Thornton 

Cranford, New Jersey 
at Prime-Color, Inc. 

It's 6 AM, and I'm looking out over the CRT, from the warm, 
light computer room, onto dawning Harvard Road and our 
first snow. It's about time. Having grown up in western New 
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York, I still couldn't bear a winter without some good snows. 
This morning the trees and shrubs are covered, and the win· 
triness looks very proper. I and Prime·Color, Inc. (PCI) are now 
back in the family home, where the children grew up and the 
place still echoes with their shouts and play~ Irs much quieter 
now, largely redone, and all business; 80% of it is in good use 
for PCI. It's bright and warm, and stuffed full of technical ap· 
paratus of a hu~dred kinds. 

The garage should see development of lamp· making equip· 
ment. The basement is, for those queer people who like that 
sort of thing, relatively spectacular. In it are a shiny new lathe 
and milling·machine, not to mention grinders, a circular saw 
and two band saws, drill·rress, and small stuff; and lots of 
shelves and work·areas. The new colorimeter is taking shape 
down there. One sits in front of it, and mixes colored lights of 
different kinds, in two side·by·side boxes, so that finally the 
mixed light in one box exactly matches that in the other box 
-even though they can be composed very differently; then 

the light from each box is piped out into the spectroradiometer 
to be precisely measured. This is the main method by which 

human vision is studied. In the machine shop, parts for Illumi· 
nation Quality (IQ) meters are being made. 

The recreation room is now the display room, where 20 

fixtures allow comparison of 100 lamplights; projectors and 

screens are also there. Next to that is the secretary·technician's 
office, with its own computer, and a ton of files. Up another 
level is the main workroom where I am sitting; it has two more 
computers, the spectroradiometer, and a little electronic work· 
shop. Up another level are two more work·rooms for the IQ 
meter. Up another level are bedrooms and a sitting.room -the 
only space most of you would call habitable. (And perhaps 
not even that, come to think of it. The whole place is, and 
looks like, bachelor's quarters: hardly any curtains or drapes, 
and unrelievedly functional - and dull?) 
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Business is, after the slow start everyone warned of, very 
busy. New and far better lamplight for the U.S. Department of 
Agriculture meat·inspectors is progressing rapidly (on a two 
year Small Business Innovative Research contract with the 
USDA). Much·improved surgical lighting has been demonstrated 
to the surgeons (who see it as we biased persons do). At very 
long last, the supply of IQ meters is close to realization; they 
are hand·held, and carried around to sample various illumina· 
tions. A punch of a button, and its eight eyes measure the light; 
then its electronic innards instantaneously compute some 20 
characteristics of that light, including many characteristics that 
would otherwise require a group of expert human observers to 
assess. Two Prime·Color research papers appeared in 1986, and 
another will be published in 1987. And somehow the surface 
remains only scratched. 

Access to something like PCI's spectroradiometer is appar· 
ently rare in the commercial world, so we have been measuring 
many sorts of things for others: ultraviolet from sunlamps, 
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transmission of filters, reflectance of cloths and papers, and of 
course characteristics of lam plights of other manufacturers. 

Early in 1986, we built a large instrument for a lamp factory 
on mainland China. In August, I went over to see that it was 
working well, and to lecture a bit - a warm, friendly experi· 
ence (see ISCC News No. 304, November·December 1986). 

A little knot of mathematically·inclined friends and I, who 
am not mathematically inclined, have been trying to clear up 
what role the prime·colors play in seeing, as well as in color· 
science. Unfortunately, seeing and color·science are not the 
same, so, like Sherlock Holmes, we piece together shreds of 
evidence from each approach. There seems to be no hurry -
people have been at it for a century, and they will surely be at 
it for another 100 years. 

NATIONAL RESEARCH COUNCIL OF CANADA 

Spectrophotometry and Colorimetry 

Most of the work at the National Research Council of Canada 
that is of interest to members of the Inter·Society Color Coun· 
cil takes place in the Photometry and Radiometry Section 
which is part of the Laboratory for Basic Standards. The Sec. 
tion Head is Dr. Ronald Bedford who succeeded Dr. Alan 
Robertson on 1 January 1987. 

Within the Section, a group led by Dr. William Cowan is en· 
gaged in research in vision, particularly color vision. Current 
projects include examining the effect of spatial and temporal 
stimulus variation on bichromatic thresholds, the development 
of procedures for calibrating video monitors, and studies of 
color image reproduction. One results of this last item was the 
production, from digital originals, of the color separations for 
the special edition of Color Research and Application on 
"Color in Computer Generated Displays" (Vol. II Supplement, 

1986). 
The primary responsibility of the Laboratory for Basic 

Standards is to develop and maintain primary standards for the 
Canadian national system of physical measurement units. In 
line with this, another group in the Section maintains and de· 
velops standards and measurement techniques for photometry, 
colorimetry and radiometry. The scientific staff involved in 
this task are Dr. Philippe Boivin (absolute radiometry and de· 
tectors), Dr. Arnold Gaertner (spectroradiometry and photom· 
etry), Dr. Alan Robertson (spectrophotometry and 
colorimetry), Dr. Nelson Rowell (infrared radiometry) and Dr. 
Joanne Zwinkels (spectrophotometry). Current projects include 
the following: 

1. Measurements of luminous intensity have been made ac· 
cording to the new ( 1979) definition of the candela. As a result 
the luminous intensity values attributed to NRC standard lamps 
will be adjusted slightly in 1987, as will those of most other 
countries. 
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2. Work is proceeding on the establishment of a spectral 
irradiance scale from 250 .to 2500nm. based on the NRC abso
lute radiometer which is an electrically calibrated thermal de
tector. In the next year or two, effort will be concentrated on 

the 700 to 1600nm range. 
3. A Perkin-Elmer Lambda-9 spectrophotometer is being 

modified and used for a wide variety of reflectance and trans
mittance calibrations. In addition a reference spectrophotmeter 
is being developed for high-accuracy transmittance measure

ments from 200 to 3000 nm. 
4. Color discrimination ellipsoids determined in various 

countries on behalf of CIE Technical Committee 1-08 are being 

analysed. 
5. An analysis of the principles of color order systems is 

being prepared for ISO Technical Committee 187. It is hoped 
that this will lead to a better appreciation of the similarities of 
and differences between existing systems. 

6. The Section operates the NRC trichromator, a sophisti· 
cated large-field visual colorimeter capable of application to 
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a variety of color-vision experiments and to the measurement 
of most of the standard colorimetric characteristics of human 
observers such as 2° and 10° color-matching functions, 
luminous-efficiency functions by flicker photometry and by 
heterochromatic brightness matching, opponent-color response 
functions by hue-cancellation, wavelength discrimination, 
Stiles' 1r-mechanisms, color-matching ellipsoids, and the Stiles
Crawford effect. Currently no staff scientist is working on the 
trichromator but NRC welcomes and can give technical ~upport 
to scientists from other institutions who wish to use this unique 
facility. 

Alan Robertson, February 1987 
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Recollections of Dorothy Nickerson - Harry K. Hammond III 
Individual Members (11) Approved by Board, April12-13, 1985 4 
News of Member Bodies: ASID 
Artists Equity Association, Incorporated - Ed Cairns 
Color Computation Method Published (ASTM E 308-85) -

Harry K. Hammond Ill 5 
1986 Williamsburg Conference (Advance Announcement) 6 
Prize for Paper on Colour Measurement (Announced by CSC) 
Next Year's Calendar 
1985 Williamsburg Conference -Paula Alessi 
Decorators Predict Trend to Mushroom, Beige Colors for Homes 18 
Car's Color Contributes to Vehicle Visibility 19 

JULY-AUGUST 1985 (NO. 296) PAGE 

Robert F. Hoban (Died February 2, 1985) 
From the Editor 
ISCC Elects New Directors (Hsia, Rennilson, Walter) 
Dry Color Manufacturer's Association - Ed Cairns 
Special Exhibit of Color Documents - Hunter College Art 
~~y 2 

In This fssue, reprinted from Color Research and Application, 
Summer 1985 

Color in Painting and Photography, November 1-3, 1985, Pratt 
Institute 3 

Industrial Education in Color Science, Topic of RIT's Munsell 
Color Science Lab Course 5 

SEPTEMBER-OCTOBER .1985 (NO. 297) 
ANNUAL REPORT ISSUE 

Report of President, Joyce S. Davenport 
Report of President-Elect and Problems Committee Chairman, 

PAGE 

Allan B. J. Rodrigues 2 
Report of the Secretary, Therese R. Commerford 
1985 Godlove Award to. Franc Grum- Milton Pearson 
Service Awards to Dorothy Nickerson and S. Leonard Davidson 3 
Report of the 1985 Annual Business Meeting - Therese 

Commerford 
Report of the Publicity Committee, Thomas G. Webber, Chairman 4 
Report of Project Committee 25D, John Richardson, Chairman 
Report of Project Committee 25F, George Sonn, Chairman 
Report of Project Committee 25P, Strength of Colorants-

Pigments, Jacqui Welker, Chairperson 5 
Report of Project Committee 27, Indices of Metamerism, Hugh 

Fairman, Chairman 
Report of Project Committee 32, Image Technology, Paula Alessi, 

Chairperson 
Report of Project Committee 33, Human Response to Color, 

Mary Buckley, Chairperson 7 
Report of Project Committee 35, Color Matching of Human 

Tissues, Stephen F. Bergen, Chairman 
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Report of Project Committee 37, Artists' Materials, Mark 
Gottsegen, Chairman 8 

Report from the American Society for Testing and Materials 
Delegates, Harry K. Hammond III, Chairman 

Report from the Detroit Color Council, William V. Longley, 
Chairman 9 

Report from the Illuminating Engineering Society of North 
America Delegates, William A. Thornton, Chairman 

Report from the Philatelic Foundation Delegates, Timothy A. 
Holmes, Chairman 10 

Report from the Society for Information Display Delegates, 
I fay F. Chang, Chairman 11 

Report from the Society of Motion Picture and Television 
Engineers Delegates, Roland J. Zavada, Chairman 12 

Dr. Gunter Wyszecki, 1925-1985 (Obituary) 13 
Detroit Color Council- W. V. Langley 14 
Color Harmony (by) Walter Granville- Joy Turner Luke 
New Technologies of Art- Fall Conference by Contemporary 

Arts Group · 
Six Photographs of people at 1985 Annual Meeting 15 

NOVEMBER-DECEMBER 1985 (NO. 298) PAGE 

Help Wanted 
Conference on Art Restoration (Williamsburg Conference) 
Upcoming 1986 Annual Meeting 
ISCC Standing Rules (Changes)- Thomas G. Webber, By-Laws 2 
News of Member Bodies (ASTM) - Harry K. Hammond III 
OSA Symposium on Colorimetry - Harry K. Hammond III 3 
NBS Alumni Association - Harry K. Hammond III 4 
Call for Pap~rs (International Conference and Exhibition on 

Process and Materials Quality Evaluation) 
Symposium on Automotive Color Control Scheduled for June 

1986 
UCLA Short Courses {Photometry and Colorimetry for 

Information Display; Flat-Panel and CRT Display 
Technologies) 5 

Standard Fence Colors- Harry K. Hammond Ill 
World Book Supplement on Color - Harry K. Hammond III 
Road Surfaces and Lighting 5 

JANUARY-FEBRUARY 1986 (NO. 299) 

Conference on Historic Colorants {Williamsburg) 
Franc Grum, 1922-1985 (Obituary) 

PAGE 

Election (Ballot return reminder) 2 
Annual Meeting (Toronto, June) 
Charles W. Jerome, 1911-1985 (Obituary)- Harry K. Hammond 

III 3 
Ruth Johnston-Feller (Presented Mattiello Lecture, October, 

1985) 
JohnS. Christie (Retires from Hunterlab, January 1986) 
Peter K. Kaiser (Elected to Board of Lighting Research 

Institute) 
Applications for Membership (15) Approved by Board 
ASTM Committee Meetings (New Orleans, January 1986) 

-Harry K. Hammond III 4 
Project Committee 34, Color Difference Problems, Meeting 

of April 15, 1985 - Sy Commanday 5 
Letter to Editor- 1931 CIE Standard Observer- Walter 

Granville (with reply from W. D. Wright) 
Color Research and Application (Rolf Kuehni to become 

Editor-in-Chief at end of 1986) -Harry K. Hammond III 6 
COLOR, Major Articles in Fall, 1985, Issue 
COLOR, Major Articles in Winter, 1985, Issue 
Officers of Color Organization Meet (at Monte Carlo, June 

1985) - Picture 7 
AIC Conference at Monte Carlo- Tom Webber 8 
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Color Association Exhibit (Picture) 
Work with Display Units, (Stockholm conference, May 1986) 

- Harry K. Hammond III 

Conference on Spectrometry (by UV Spectrometry Group UK 
and CORM USA, Sept. 1986 ) - Harry K. Hammond III 

Annotated Bibliography on Psychophysical Methods (CIE 
Journal, June 1985)- Harry K. Hammond III 9 

Color Measurement of Book Illustration (1985 PhD thesis) 
- Harry K. Hammond III 

MARCH-APRIL 1986 (NO. 300) 

Week Of Color (Toronto), June 15-21, 1986 (ISCC/CSC/AIC) 
ASTM Meeting in Toronto 
1986 AIC Interim Meeting 

PAGE 

AIC Program: Color in Computer Generated Displays 2 
Awards (ISCC Committee Chairman: Stephen Bergen; frequency 

of awards) 
Godlove Award- Nominations- Basis for Award- Information 

Required - Recipients 3 
New Embodiment designed by Majorie Ingalls (Picture)- Award 

Design ( Original and New) 
ISCC-Dorothy Nickerson Service Award - Nominations-

Information Required - Recipients 4 
The Editor's Corner- Harry K. Hammond Ill, Interim Editor 
Election Results (with biographical sketches of President-Elect 

Luke (picture), Secretary Commerford, Treasurer Connor, 
and Directors Alessi, Connelly, and Zuyus) 5 

By-Law Amendments (Article III, Officers, Section 3, Mode of 
Election: Nominating Committee Report to Board prior to 
Fall meeting. Article VI, Section 1: President appoints only 
one Past President, immediate Past President serves as 
chairman, and President-Elect is made a member of Nominating 
Committee) 7 

Note of Thanks - (from Albina Grum and family) 
Color Research and Application, Article in Spring, 1986, Issue -

Fred W. Billmeyer, Jr. 
Meeting Reports, Boston Color Symposium, Munsell to Pixel-

Joy Turner Luke 8 
Report of Subcommittee on Color Education Resources and 

Materials, Project 40, Evelyn Stephens, Chairperson 9 
Preliminary Report on 1986 Williamsburg Conference: "The 

Colors of History: Identification, Re-creation, Preservation," 
February 10-12, 1986 10 

Modern Assessment of the Lighting of Precious Objects-
William A. Thornton 

1987 Williamsburg Conference: Geometric Aspects of Appearance 
- Announcement and Call for Papers 11 

NBS Centroid Colors 
Summer Color Courses - Munsell Color Science Laboratory, 

RIT - Cape Cod Community College 12 
CIE Announces 21st Session (Venice, Italy) 
Advances in Spectrophotometry -Oxford, England, 14-17, 

September, 1986 12 
Symposium on Determination of Color Difference (automotive 

parts and materials), Southfield MI, July 3-6, 1986 · 14 
Applications for (27) Individual Memberships- Approved by 

Board, September 27-28, 1985 
Applications for (23) Individual Membershps- Approved by Board, 

February 8-9, 1986 16 
Report on Project 18, Colorimetry of Fluorescent Materials-

Danny C. Rich 18 
Report from American Psychological Association - Edward J. 

Rinalducci, Chairman of Delegates 
President Davenport presents check for $2,500 to Roy Berns, 

Acting Director, Munsell Color Science Laboratory (Photo by 
Norman Burningham) 19 
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Sylvester K. Guth (1908-1985 - Obituary (President CIE, 
1975-1979) 

Personals - Richard Hunter made Member-for-life of USNC/CIE 
(Four other ISCC members so honored are still living; four 
others passed on during 1985) 

Measuring Art Works- Colloquium sponsored by NBS, 
December 20, 1985 

MAY-JUNE 1986 (NO. 301) 

Annual Meeting Update- Workshops, Projects 

PAGE 

Award Presentations: Macbeth Award to Max Saltzman, Nickerson 
Service A ward to George Gardner 2 

Proposals to Strengthen Project Committees 3 
Fariman to Chair Problems Committee 
ASTM Meetings in Toronto- Nick Hale 
Matrix R Conference (At RIT, May 9, 1986)- Fred W. 

Billmeyer, Jr. 4 
MS in Color Science (at RIT) 
Letter from Pres. Davenport to Prof. Roy Berns, March 30, 

1986 5 
Color Vision (Abstracts of two articles on Molecular Genetics 

in 11 June 1986 Issue of Science, and a third on Molecular 
Biology) 

Mental Imagery and Perception of Color (Abstracts of two 
articles in Scientific American for March 1986 - Harry 
K. Hammond III 

Book Review, "Color Model Environments: Color and Light in 
Three-dimensional Design" - Harry K. Hammond III 6 

Book Review, "Your Colors at Home, Decorating with Your 
Seasonal Colors" - Harry K. Hammond III 

Report on 1986 Williamsburg Conference, "The Colors of 
History: Identification, Recreation Preservation/' February 
1Q-12, 1986- Evelyn Stephens 

Henry Levison resigns, cites his poor health and wife confined 
to wheelchair 9 

Alan Werner Dies (May 7, 1986) 
Editor's Corner- Harry K. Hammond III, Interim Editor 

JULY-AUGUST 1986 (NO. 302) PAGE 

Annual Meeting Reports 
Report of President 1 oyce Davenport 
Annual Business Meeting -Therese R. Commerford, Secretary 2 
Report of President-Elect, Allan B. J. Rodrigues 3 
Report of Secretary, Therese R. Commerford 
Report of Treasurer, Edward T. Connor 4 
Gavel Passes, Davenport to Rodrigues - Photo by Harry 

Hammond 
Principal Officers, ISCC and CSC - Photo by Harry Hammond 
Macbeth Award to Max Saltzman- Citation by Ruth M. 

Johnston-Feller 5 
Symposium on Color Reproduction: State of the Art -

Reports by Joann M. Taylor and Harry K. Hammond III 6 
Editor's Note : 7 
Reproduction of Color in the Automotive Industry -

Helen R. Delp 
Workshop on Uniform Color Scales- Danny C. Rich 14 
Color Research and Application, Articles in Summer, 1986, 

Issue- Fred W. Billmeyer, Jr. 
AIC Symposium Papers- Published in supplement to Vol. 11 

of COLOR October 9, 1985 15 
Mattiello Memorial Lecture October 9, 1985, "Reflections on 

the Phenomenon of Fading" by Ruth Johnston-Feller 
(Abstract) 

Applications for_18 Individual Membership Approved by Board, 
June 15, 1986 16 

Help Requested: Munsell Lab Seeks Professor 18 
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Survey on Color in Folklore 
Color Harmony Manual, Anyone? 
Filter Colorimeter - Erichsen Instruments 
Spectrocolorimeter - Hunterlab 19 
Seminar on Colorimetry, NRC Canada 
Color Order Systems - Faber Birren 
Color Award for Art- Faber Birren 20 
Color in Packaging - Joy Turner Luke 
Monet's Color Vision Problems- Joy Turner Luke 
Choosing House Paint Colors 21 
Personal Color Analysis 
Silicon Eye 22 
Pantone Color Institute 
Announcement of Williamsburg Confrence, February 8-11, 1987 
Popson to Receive T APPI Award 
Yale Forman (1921-1986) Obituary 23 
Editor's Corner - Harry K. Hammond Ill, Interim Editor 

SEPTEMBER-OCI'OBER 1986 (NO. 303) PAGE 

Interview with ISCC President Rodrigues- Bonnie Swenholt 1 
Project Reports 2 

22 - Materials for Instrument Calibration 
25F - Strength of Colorants- Fibers 3 
25P- Strength of Colorants Pigments 4 
27 - Indices of Metamerism 4 
32 - Image Technology 
33 - Human Response to Color 6 

List of Factors Believed to Influence the Human 
Response to Color - Walter C. Granville 8 

34 - Color Differences Problems 
35 - Color of Living Tissue 
37 - Artists' Materials 9 
40- Color Education 10 

Board of Directors Meetings 11 
AIC Meeting Report, "Color in Computer Generated Displays" 

- Francis O'Donnel, reporter 
Williamsburg Conference, February 8-11, 1987 -List of 

papers and speakers 14 
Symposium on Vision and Aging- OSA, Seattle, Washington, 

October 22, 1986 15 
Color Symposium at Paint Show 16 
OSA Meeting on Color Appearance, St. Johns College, 

Annapolis, Maryland, June 29-30, 1987 
Colour 89- 6th AIC Congress, Buenos Aires, Argentina, 12-19, 

March 1989 
Color Research and Application, Articles in Fall, 1986, Issue-

Fred W. Billmeyer, Jr. 
News About the Journal, COLOR- Harry K. Hammond III 17 
Help Requested -Job Descriptions 
Help Received (Color Harmony Manual for Winterthur 

Polytechnic) 18 
Low-Cost Spectrophotometer for Color Measurement -

Pacific Scientific Instrument Division 
Color Science Workshop (Clemson University, November 

18-20, 1986) 

18th FATIPEC Congress 
Colour Group (Great Britain - 204th meeting, November 19, 

1986, devoted toW. D. Wright 80th Birthday Symposium 
Book Review: "Review and Evaluation of Appearance: 

Methods and Techniques" 19 
T APPI Prize Established 20 
Message from AIC President·Terstiege 
More on Monet Cataracts (Letter from Edward Ancona to Joy 

Luke, September 20, 1986) 21 
Comments on Mr. Ancona's Letter - Joy Turner Luke 22 
American Craft Museum 



ISCC NEWS NO. 305 19 JANUARY-FEBRUARY 1987 

W. S. Stiles, 1901·1985 (Obituary)- J.D. ~lollo n 
Ed itor's Corner - Harry K. Hammond Ill , In terim Editor 

23 

NOVEMBER·DECEMBER 1986 (NO. 304) PAGE 

Let ter from President Rodrigues- Grum ~!emor i al

Scholarsh ip 
Amendments to By·Laws - Proposed c hanges add ·'and individual 

members" after "accredited de legates" fo r e lection of 
officers and d irectors 2 

ISCC Directors - Ca ndidates fo r Electio n 
Elected Directors, 1986·1989 - Informal p ict ure of Alessi, 

Connelly, a nd Zuyus 
Annual Meeting Program Review, Phi ladelphia. April5·7 . 1987 
Godlove Award Recipie nt , 1987 - Charles D. Reilly 3 
Board of Directors ~ l eeting. 10/ 17·18/ 86 - Partial Report 
Applications for 24 lndividua ll\lembership Approved at Board 

~leeting, Oc tober 18 , 1986 4 
Help Wan ted o n Co lor and Appearance Terms- R!lth M. 

Johnston-Feller 5 
More Help Desired (Donations of ~lunsell Books) 6 

News from Detroit -Color Council Activities 
Faber Birrcn , An Interview- Reprin ted f ro m CAUS Newsletter 
Faber Birren Color Award - Sixth Annual Show by Stamford 

Art Association 
ISO/ TC 187, Color Notations - Stockholm meeting reported 

by Nick Hale 
Venice Biennale - ick Ha le 
Scie nce and Art Conservation - Review of Robert Fellers 

19-page art icle on Science a t the Galleries written for 
Britannica's 1987 Year Book of Science and the Future 
Submitted by J oy T u rner Luke 

The Co lor of Things- B. K. Swenholt 
Pan tone Color News 
NBS Research on Reflectance Standards 
Color Research and App licat ion - Articles in Winter. 1986, 

Issue - Fred \V . Billmeyer, Jr. 
Prime Co lo r in China- By William ( Bill) Thornton 
Prime..Color, Inc., Lamp-Factory Monitor (Picture) 
Meet ing Vignette- National Decorating Products Association 
Carl Foss, 1907-1986, Obituary - Wa lter C. Granville 
Edito r's Corner - Harr}· K. Hammond l l l , lnterim Edi tor 

NO, NO) IT'S ALWAYS 
BEFORE G<1 EXCEPT 

AFTER ~ 

7 

8 

9 
10 

II 
12 
15 

16 
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CALENDAR 

1987 

ISCC ANNUAL MEETING 
"Industrial Problems in Color Science," The Barclay Hotel 
18th & Rittenhouse Square, Philadelphia, PA 19103, April 5-7 

AMERICAN CERAMIC SOCIETY 
89th Annual Meeting and Exposition, April 27-30, Pittsburgh, 
Pennsylvania, Contact Delegation Chairman, F. Joseph von 
Tury, 11 Colonial Court, Metuchen, NJ 08840 

ASTM 
Subcommittee DO 1. 57, Artists' Materials, May 1 2-13, Hyatt 
Regency Hotel, Atlanta, Georgia, I oy Turner Luke, Chairman 
(See address of Pres.-Elect). Meeting precedes that of National 
Art Material Trade Assn., May 14-16 

Committee E-12 on Appearance of Materials, May 26-27, 
National Bureau of Standards, Gaithersburg, Maryland, 
Norbert L. Johnson, Secretary, 582-1-16 3M Center, St. Paul, 
MN 55144 

CORM 
Annual Meeting, May 28-29, National Bureau of Standards, 
Gaithersburg, Maryland, Norbert L. Johnson, Secretary, 
582-1-16 3M Center, St. Paul, MN 55144 

RIT 
Munsell Color Science Laboratory, Colorimetry Short Courses 
for Scientists & Engineers (2 dates), May 11-14, Aug. 24-27, 
Registrar: Ms. Chris Kester, RIT, P.O. Box 9887, Rochester, 
NY 14623 

GROUPO ARGENTINO DEL COLOR (GAC) 
Color Science Courses (3), Introduction, May 12-19, Advanced 
Techniques,' May 20-21, Formulation, May 22-23, Lie. Roberto 
Daniel Lozano, President, C. de Correo 157, 1650-San Martin 
(Bs. As.), Republic Argentina 

DETROIT COLOR COUNCIL 
Canadian Society for Color, Joint Symposium, Automotive 
Color Design, Cleary Auditorium, Windsor, Canada, May 27-29, 
Registration Information, Bob Schneider 800-521-9094, 
Bill Longley 313-337-5234 

CIE, 21st SESSION 
San Giorgio Maggiore, Venice, Italy, June 17-25 

OPTICAL SOCIETY OF AMERICA 
Topical Meeting on Color Appearance, Annapolis, Maryland, 
June 29-30 

ILLUMINATING ENGINEERING SOCIETY 
Annual Conference, Marriott Camelback Inn, Scottsdale, 
Arizona, August 2-6 

FEDERATION OF SOCIETIES FOR COATINGS 
TECHNOLOGY 
65th Annual Meeting and 52nd Paint Industries' Show, Con-
vention Center, Dallas TX, October 5-7 · 

OPTICAL SOCIETY OF AMERICA 
Annual Meeting, Riverside Convention Center, Rochester, New 
York, Oc~ober 18-23 
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Send material for publication to: 

Mrs. Bonnie K. Swenholt 
571 7 Gulick Road 
Honeoye, NY 14471 

OFFICERS 1986-1988 

President 
Dr. Allan B.J. Rodrigues: E. I. DuPont de Nemours & Co. 
Troy Laboratory, 945 Stephenson Highway, P.O. Box 28<12, 
Troy, MI 48007-2802, (313) 583-8245 

President-Elect 
Mrs. Joy Turner Luke: Studio 231, Box 18, Route 1 
Sperryville, VA 22740 (703) 987-8386 

Secretary 
Miss Therese R. Commerford: U.S. Army Natick RD&E 
Center, Attn: STRNC-ITC, Natick, MA 01760-5019, 
(617) 651-5469 

Treasurer 
Mr. Edward T. Connor: Pacific Scientific Company, 1100 
East-West Highway, Silver Spring, MD 20910, (301) 
589-4747 

Past President 
Miss Joyce S. Davenport: DeSoto, Inc., 1700 S. Mount 
Prospect Road, Des Plaines, IL 60018, (312) 391-9426 

Directors 

1984-1987 1985-1988 
Dr. Nancy Jo Howard Dr. Jack I. Hsia 
215-951-2888 301-975-2342 

Dr. Peter K. Kaiser 
416-736-5119 

Mr. Justin I. 
Rennilson 

619-698-1263 

1986-1989 
Ms. Paula I. Alessi 
716-477-7673 

Mr. Roland L. 
Connelly, Sr. 

919-454-3161 Dr. Danny C. Rich 
609-924-2189 Dr. Wolfgang Walter Ms. Mary Ellen 

617-777-1900 Zuyus 
X-2317 703-471-6870 


