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CHARLES W. JEROME - PRESIDENT 

Mr. Jerome received his B.S. degree in Physics from Massa
chusetts Institute of Technology in 1934. On graduating, 
he was employed by the Inter Chemical Co rporation as a 
Research Associate. He served as an office r in the Ordinance 
Corps of the U.S. Army, from 1941 to 1946. 

He joined Sylvania in 1946 as a senior engineer in the 
Engineering Laboratories. He was transferred to the Test 
and Measurements Laboratories in 1959 and was named 
manager of that departmen t in 1964. He has been Manager 
of Colorimetry since 197 1. 

He has written numerous papers on color, color analy
sis, characteristics of phosphors, lamps and electrolumi
nescence. His articles have appeared in such publications 
as Journal of the Illu min ating Engineering Society, Journal 
of the ElectroChemical Society, Photographic Science and 
Engineering, Electrical World and Sylvania Technologist. 

Member: Fell ow, Illum inating Engineering Society; Opti
cal Society of America; USNC-CIE (U.S. Rep. on TC 3.2, 
Color Rendering of Ligh t Sources). Council Status: Chair
man, IES Delegation 1969; Sub Comm it tee 18, Col orimetry 
of Fluorescent Materials; Board of Direc tors, 1960-61 , 
1972-73; President Elect 1974-75. 

EVANS MEMORIAL SYMPOSIUM TO HI GHLIGHT 
ISCC ANNUA L MEE TI NG, APRIL 26-27, 1976 

A memorial symposium in honor of Ralph M. Evans will 
be a feature of the 45th Annu al Meeting of th e Inter
Society Color Council, held at the Statler-Hilton Hotel, 
New York, April 26-27, 1976. Evans, an Eastman Kodak 
scientist well known for his work in color perception and 
color reproduction, was associated with the ISCC from 
1931 -1970, fi rst as Chairman and for 18 years as Sec retary. 

FRANC GR UM - PRES IDENT-ELECT 

Mr. Grum was bo rn and educated in Slovenia-Yugoslavia, 
where he graduated in 1942 from the University of 
Ljubljana with degrees in classical ph il ology and engineer
ing. He joined the Physics Division of Eastman Kodak 
Company Research Laboratories in 1950. He is a Senior 
Research Laboratory Head of the Spectrophotometry Lab
oratory, where hi s work in research and development in
volves spectrophotometry, colorimetry, photometry and 
rad iometry, emission spectroscopy, and com puter tech
nology. He also holds a Master of Science degree in Optics 
from the University of Rochester. Much of his work has 
been publ ished in over 40 papers and one book. He has 
also wri tten three historical books on his World War II ex
periences. Mr. Grum is Ch airman of the Materi als Commit
tee of the Commission ln te rnationale de I'Eclairage (C IE), 
memb er of ISCC Board of Directors, member of the ISCC 
Problems Comm ittee, member of Executive Committee of 
the United States Nati onal Comm ittee of the CIE, Chair
man of OSA delegation to ISCC, member of the New York 
Academy of Science. He serves on the Eastman Kodak 
Corporate Metrology Committee, is a Fel low of Optical 
Society of America and belongs to several technical organi
zations in the field of optics, color, photometry and radi
ometry, and ph otography . He is listed in several Biographi
cal Directories. 

At the Memorial Symposiu m, 2 :00P.M. on April 27, 
three former Eas tm an Kodak associates of Evans will dis
cuss the man and his work: Bonnie K. Swenholt, " Look at 
It," featu ring excerpts from his famous illustrated lectures; 
Edwin J. Brenem an, " Pic torial Reproduction," discussing 
impl ications of Evans' work; and George B. Gardner, per
sonal recollections of Evans the man. Shorter remin iscences 
by Evans' friends in the ISCC will fo ll ow. 
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At the reception and banquet following the symposium, 
the ISCC Macbeth Award will be presented to RichardS. 
Hunter, Hunter Associates Laboratory. The banquet speaker 
will be Dr. Leon M. Greenstein, Mearl Corporation, speak
ing on interference colors. Other features of the ISCC An
nual Meeting will be a talk "Color in Minerals" and a slide
music presentation "Symphony in Minerals" by Joel E. 
Arem, Multifacet, Inc., at 11 :00 A.M. on April 27 follow
ing the business meeting, and all-day meetings of the Prob
lems Subcommittees on April 26. For further information 
contact Dr. Fred W. Billmeyer, Jr., Department of Chem
istry. Rensselaer Polytechnic Institute, Troy, New York 
12181. 

ISCC MACBETH AWARD TO RICHARDS. HUNTER 

The 1976 Macbeth Award of the Inter-Society Color Council 
will be presented to RichardS. Hunter, president and founder 
of Hunter Associates Laboratory, it was announced by the 
ISCC. The presentation will take place at the banquet of the 
ISCC Annual Meeting, Statler-Hilton Hotel, New York, April 
27, 1976. 

Well known for a long and distinguished career in appear
ance measurement, Mr. Hunter has an A.B. Degree from George 
Washington University. He was associated with the National 
Bureau of Standards for almost 20 years, then briefly with 
the Gardner Laboratory as Chief Engineer before founding 
his own company in 1952. Hunter's color and appearance 
measuring instruments and his L,a,b system for describing 
color are known and used throughout the world. His many 
publications, including classic papers on photoelectric 
tristimulus colorimetry and gloss, culminated in the 1975 
publication by Wiley-Jnterscience of his book "The Meas
urement of Appearance." 

It is primarily for this book that Hunter will receive the 
Macbeth Award, which is presented biennially by the Inter
Society Color Council for recent important contributions 
in the field of color. Mr. Hunter was President of the ISCC 
1972-1974, and has received awards and honors from 
many other societies and organizations. 

HUMAN RESPONSE TO COLOR 

Professor Alexander F. Styne, Chairman, announced 
another lively program for the annual session of his sub
committee on Problem 33: Human Response to Color on 
Monday, April 26 at 9 A.M. 

The meeting will be addressed by Dr. William C. Beck, 
M.D., F.A.C.S., President, Donald Guthrie Foundation for 
Medical Research, Dr. A. Muller, Science Division, Brook
haven National Laboratory, Professor John E. Flynn, AlA/ 
FIES, Pennsylvania State University and Mr. Robert Spiegel, 
Naval Ship Engineering Center. 

ISCC SPECIAL TECHNICAL CONFERENCE 
INSTRUMENTAL COLORANT FORMULATION 1976 

Over one hundred persons gathered at Williamsburg, Vir
ginia, for 2Y2 days, january 25-28, 1976, to participate in 

the Special Technical Conference, Instrumental Colorant 
Formulation 1976. Twenty-four papers were presented by 
as many authors, including six from overseas. Some of the 
papers were outstanding, and some provoked considerable 
discussion. The conference was on the whole, excellent, 
and it is only regrettable that the attendance had to be 
limited because of the facilities available at Williamsburg. 

One shortcoming of the conference expressed by anum
ber of participants was the very limited amount of time 
available for discussion of papers. There was not enough 
time allotted for this important aspect of each paper. Part 
of the problem was caused by some of the spakers taking 
excessive amounts of time to present their papers. 

There is not sufficient space available in the Newsletter 
to report on all the papers presented; so I shall choose one 
that was especially interesting to me because of its direct 
relation to the deliberations of the CIE Colorimetry Com
mittee. It is anticipated that the papers presented by most 
of the authors will be published. 

Keith McLaren, Imperial Chemical Industries, Organics 
Division, Blackley, Manchester, England, presented a paper 
entitled "The Case for CIELAB." [He pronounces it Sealab, 
but he also referred to it as StarLab because the space is 
officially designated as CIE 1976 (L *a*b*) space.] McLaren 
reported that England had previously standardized on one 
equation, namely ANLAB40. He recommended StarLab 
for simplicity although he recognizes that with the ready 
availability of computers, simplicity is not as important as 
it once was. He also mentioned that the Hosery and Allied 
Trades Research Association (HATRA) had found it reli
able, and this is why the ISO Textile Committee adopted 
it. They conducted over 30,000 acceptability experiments. 
He showed that the FMC-1 formula was at the bottom of 
the list of formulas rated for correlation with experimental 
data. CIELAB readily shows chromatic changes. Constant 
hue lines are essentially straight, but dye strength lines are 
curved with few exceptions. McLaren took issue with the 
view he indicated was held by some people that 11Shortly 
we shall have a better color difference equation." He thinks 
it will be a long time before a better equation will be avail
able, otherwise he said he would not have shifted from 
ANLAB40 to CIELAB. 

The above material has been taken from my notes on 
the meeting. You will have to wait for publication of the 
paper for more detailed and complete information. 

Harry K. Hammond Ill 

APPLICATIONS APPROVED 
FOR INDIVIDUAL MEMBERSHIP 

Nome 

Mr. G. Reed Agnew 
Manager Design Services 
Westinghouse Electric 

Corp. 
Corporate Design Center 
1104 Westinghouse Bldg. 
Pittsburgh, Pa. 15222 

Information 

I DSA. Interested in paint, plas
tic, laminates, and fabrics. 
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Mr. Alfred R. Becker, Jr. 
E. I. du Pont de Nemours 

& Co., Inc. 
Photo Products Dept. 
Manufacturing Division 
Parlin, N.j. 08859 

Mrs. Dr. Anni Berger 
509 Leverkusen 
Bayerwerk/F B-P /Q 
Germany 

Color blending and matching, 
color specifications. 

Interested in color measure
ment and works with dyestuffs 
and pigments. 

Mr. Edward Brodzinsky AlA. Interested in standards as 
93 Granite Street applied to the building industry; 
Rockport, Mass. 01966 research into how color can be 

used more rationally by those 
responsible for the development of the built environment. 

Mrs. Sharon Clarke-Fodor CAUS. Psychology of color, 
Design Director use in hospitals, color styling in 
L. E. Carpenter & Co. vinyl wall covering. 
355 Connecticut Ave. 
S. Norwalk, Ct. 06854 

Mr. H. J. Cook 
Southwest Chemical & 

Plastic Co. 
P.O. Drawer 478 
Seabrook, Texas 77586 

Mrs. joanna M. Cook 
544 Luckie St., N.W. 
Atlanta, Ga. 30313 

Mr. Xaver Fink 
Ciba-Geigy A. G. 
Basel R-1 062 
Switzerland 

Mr. Raymond Gough 
42 Woodland Drive 
S. Windsor, Ct. 0607 4 

Mr. jon R. Hall 
2629 Breaburn Circle 
Ann Arbor, Mi. 48104 

Richard E. Lombardi, 
DDS 

801 s.w. 150th 
Seattle, Wash. 98166 

Mr. Frederic McCurdy 
120 Sunset Drive 
Newburgh, N.Y. 12550 

Mr. Richard Minehan 
Celanese Plastics Co. 

AChS, SPE. Manufacturer of 
plastic color concentrates in the 
USA and internationally. (Also 
a member of AICHE, AMA and 
PIA.) 

I FT. Transmission measure of 
color in the presence of haze, 
for quality control of beverages. 

Color matching, instrumental 
colorant formulation, quality 
control for dye stuffs and 
dyeings. 

IES (Pending). Measurement, 
recognition, formulation, and 
application. Glass coatings and 
airport lighting. 

Creation of color for automo
tive finishes and color in art. 

ACP. Interested in chroma 
and value in dental ceramics. 
(He is also a member of the 
American Dental Association.) 

SPSE, TAGA. Lighting environ
ments for color viewing in the 
graphic arts- instrumentation 
for the measurement of color in 
the graphic arts. 

Formulating and compounding 
pigmented plastic materials. 

P.O. Box 428 
Bishop, Texas 78343 

Special interest in computerized 
color matching. 

Ms. Sherry Lynn Orrock Believes that color in fashion is 
1955 Bronson often used inappropriately. 
Riverside, Ca. 92506 Shows people how to look their 

best by the proper use of color. 
Also interested in teaching color harmony to adults so they 
can more fully enjoy the beauty of color properly applied. 
She is a personal color consultant. Determines which colors 
her clients should wear using thejr natural coloring as her 
guide. Her observation is that there is nearly perfect har
mony between hair, eyes and complexion. Thinks more re
search should be done on human pigmentation as there is 
very little information presently available. 

Mr. William E. Parker 
2000 Brunswick Lane 
Deland, Fla. 32720 

Mr. John D. Portock 
Colorcon, Inc. 
Moyer Blvd. 
West Point, Pa. 19486 

ASTM. Interested in formulation 
and U.V. product development 
in plastics. 

Quality control of color con
centrates and manufacture of 
FD&C certified lakes. 

Mr. George A. Pruiksma Colorant formulation and anal-
1350 Steele S.W. ysis, and production tinting of 
Grand Rapids, Mi. 49507 paints by spectrophotometer 

Miss Anne V. Robinson 
8 Irving Road 
Waban, Mass. 02168 

Mr. Robert P. Scios 
Continental Can Co. 
1200 W. 76th Street 
Chicago, Illinois 60620 

Mr. Robert Sherman 
23 Kearney Terr. 
Livingston, N.j. 07039 

and computer. 

IES. Interested in how artificial 
light sources affect color of 
paints and textiles. (Also a mem
ber of the Designers' Lighting 
Forum.) 

To keep abreast of current color 
procedures and test methods 
with the sole aim of improving 
the color application in a plastic 
bottle. 

FSCT. Pigment systems and 
colorants for paints. (He is also 
a member of the New York 
Society of Paint Technology.) 

Mr. Eugene L. Stutz AATCC. Interest includes color 
Rt. 2, Box 605 computing and color measure-
Huntersville, N.C. 28078 ment. Involved with the develop-

ment of IBM color related 
systems for textiles since 1965. 

Mr. Robert H. Zabel 
E. I. du Pont de Nemours 

& Co., Inc. 
Pigments Department 
Chestnut Run 
Wilmington, De. 19898 

FSCT. Processing, color match· 
ing (visual and instrumental), 
color control, and color styling. 
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Mr. Robert Charles Zeller ASTM. Relatinship between 
640 N. 13th Street color properties and physical 
Easton, Pa. 18042 parameters of inorganic 

pigments. 

ERRATUM 

11Where Has All The Color Gone?" by Val Lewton appeared 
on pages two and three of the previous issue of the Newslet
ter (No. 239, November-December 1975). The author's 
name was inadvertently omitted at the conclusion of the 
article. 

FOOD COLORIMETRY: THEORY AND APPLICATIONS 

F.J. Francis & F.M. Clydesdale. The Avi Publishing Com
pany, Inc., P.O. Box 831, Westport, Conn. 06880. 477 pp. 
1975. $35; Foreign $36. 

Color is important with foods because of its varied cor
relations with quality in the eyes and mind of the everyday 
lay observer. The greatest value of this book on color in 
foods is its identification of more than 1000 different tech
niques for the color analysis of specific foods and food · 
components. Both standardized established test procedures 
and proposed methods of analysis are included. 

There are six different subjects treated in the book with 
the following allocations of space: 

Physics, psychology, physiology 
The numerical scales for measurement 

of color 
Instruments for color measurement 
Sample preparation and presentation 
Applications of color measurements to 

-45 pages 

-81 pages 
-51 pages 
-9 pages 

specific foodstuffs -263 pages 
Computer programs for color scales -18 pages 
The foregoing allocation of more than 50% of its space 

to a compilation of applications of food color analysis is 
to be commended by those concerned primarily with prob
lems of food science and technology. More attention to 
the important subject of physical forms of measurements 
of color might be suggested. 

This book is a must for food scientists concerned with 
color. However, other well known books are probably 
better references for the general treatment of colorimetry 
and appearance measurement. 

Richard S. Hunter 

NEWS FROM MEMBER BODIES 

AMERICAN SOCIETY OF 
INTERIOR DESIGNERS (ASID) 

Photos Needed- Now! Barbara Taylor Bradford will give 
full credits for photos used in a new hard cover book, 
11 Decorating Ideas That Make Space Grow," to be published 
early next year by Simon and Schuster. 

Send photos illustrating such space and storage solu
tions as: How to Create Another Room Within a Room; 
Expanding Space by Visual Illusion; Dividing a Room for 
Two Children or More; and How to Make Small Rooms 
Live Larger. (Previously published photos acceptable.) All 
color transparancies will be returned, and black and whites 
will be returned if requested. 

RUSH material to Barbara Taylor Bradford, 135 East 
83rd Street, New York, N.Y. 10028. 

THE COLOR ASSOCIATION 
OF THE UNITED STATES, INC. 

Cataphoresis*. Does cataphoresis dominate our lives? Buf
feted by complex economic conditions and shifting politi
cal forces in country after country; impelled by electronic 
statistics; triggered by push-button programming; we dan
gle, like suspended particles, in an in-human, un-natural 
environment. The DATA PROCESS PERSON has arrived! 

It is frightening to realize how many elements in our 
daily lives are regimented by the automatic brain. For
tunately, color is an exceedingly individual force- not 
subject to such restraints. Perhaps, its greatest attribute is 
its quality of infiniteness- for no one has ever seen ALL 
the possible shades and tints, or even a limited number of 
their potential combinations. Thus, while our day-to-day 
existence becomes more restricted by electromagnetic 
manipulations, resulting in dwindling alternatives, color 
counters with expanding horizons and unlimited possibili
ties, sensitive to individual expressions and personal 
preferences. 

The very essence of color rebels against these limitations 
and retains its uncompromising dominance, serving as an 
opposing force against complete electronic inundation. No 
matter how automated our lives may become, color will 
always provide the unquenchable means of individual 
expression. 

*CATAPHORESIS: The movement of suspended particles through 
a fluid under the action of an applied electromotive force. 

NEWS FROM MEMBERS 

COLOR CONSULTANT TALKS IN AUSTRALIA 

Faber Birren has been invited to Australia by the Industrial 
Design Council. He will give a series of talks and seminars 
during the first two weeks in April 1976, in Sydney, Mel
bourne, and Brisbane. His topics will be Color and Environ
ment, for architects and interior designers; the Economics 
of Color, for industrial designers and the business com
munity; Perception in Color, for art students and educators; 
and the Emotional Meaning of Color Preferences, for the 
Australian general public. Similar talks were given in Oc
tober of 1975 for the Design Council of British Columbia 
in Vancouver. 
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WHATEVER HAPPENED TO 
BICENTENNIAL DECORATING? 

Red, white, and blue- in the past three years, those patri
otic colors have appeared everywhere, down to the paper 
plates under our fast-food hamburgers; everywhere, that is, 
except in furnishings and floor coverings. Whatever hap
pened to the Bicentennial spirit in home decorating? 

james May was asked that question as he prepared his 
color line for carpets to be seen in the spring and summer 
of'76. 

"One can see the Bicentennial spirit in this season's 
home furnishings, but it's an error to put too much empha
sis on red, white and blue. This striking combination was 
selected for our nation's flag because it is an attention
grabber, and, for that reason, it's a very difficult scheme 
to live with for long periods. Manufacturers realize that 
consumers will be living with their furnishings and carpets 
long after the Bicentennial is history, so they have taken 
the more subtle approach to '76." 

Is red, white and blue completely off-limits in decorating? 
11 Not at all," Mr. May says, uThose colors are very good for 
accents, such as area rugs. Some of the novelty rugs I've 
seen recently would be great fun as wall hangings, for 
example." 

How then is the Bicentennial reflected in this season's 
floor coverings? "In the colors and motifs that were actually 
used by out forefathers. Visit any of the reconstructed vil
lages, like Sturbridge Village, and you'll see the colors of a 
New England Fall- rust, deep gold and green, burgundy, 
and a variety of browns. Today, we call them earth tones 
or naturals, but they're also true Bicentennial shades." 

Mr. May also notes that the motifs of the original col
onists are also being adapted in modern floor coverings, 
"Needle craft patterns, the bright painted decorations of 
the Pennsylvania Dutch, and the handsome geometries of 
those first Americans, the Indians, are being used two hun
dred years later, and they're just as pleasing to the eye 
today." 

LETTERS TO THE EDITOR 

A letter from Carmel O'Neill, Librarian of the Stamford 
Branch of The University of Connecticut, was published in 
the last issue but one of the Newsletter (No. 238, 
September-October 1975). Apparently the faculty member 
who requested acquisition of the Munsell Book of Color 
had been misinformed. You may recall that the faculty 
member had told Ms. O'Neill that the Book of Color is no 
longer available in loose-leaf binders and that only a much 
abbreviated and inferior spiral notebook form is currently 
available. This is incorrect. Ms. Nickerson was kind enough 
to send the most recent edition of the Munsel Color catalog 
to me, and, sure enough, the old familiar Munsell Book of 
Color is listed as available in loose-leaf binders with all forty 
standard hues and both Matte and Glossy Collections. 

Editor 

INTERNATIONAL COMMISSION 
ON ILLUMINATION (CIE) 

In Newsletter No. 238 (September-October 1975) it was 
reported that ISCC member Sylvester Guth was elected 
International President of the CIE at its 18th Session held 
in London, September 10-18, 1975. Anotherillustrious 
ISCC member, Gunter Wyszecki, was elected Vice-President 
and, perhaps more important, became Chairman of the 
Action Committee for the next four years. Dr. Guth had 
headed this committee for the past four years while Dr. 
Wyszecki was Chairman of the Technical Committee on 
Colorimetry. 

Approximately 500 elegates from 32 countries attended 
the CIE Session. There were 55 delegates from the USA. 
Reports were presented by twenty-two technical commit
tees, four study groups, and numerous subcommittees. In 
addition eighty-one papers were presented on a variety of 
subjects. The complete proceedings will be published by 
the Cl E sometime later this year, and the Newsletter will 
carry an announcement of where to obtain them as well as 
the price when they become available. 

There are two technical committees whose activities are 
of particular interest to ISCC members. The work of TC 
1.3, Colorimetry, is headed by two distinguished ISCC 
members, R. W. G. Hunt (UK), International Chairman, 
and David MacAdam, US Committee Chairman. Many im
portant discussions on colorimetry were held at the London 
meeting, and one of the most important led to the proposed 
adoption of recommendations concerning two approxi
mately uniform color spaces, to be known as CIE 1976 
(L *u*v*) space and CIE 1976 (L *a*b*) space, and four 
new color terms. The draft recommendations dated Novem
ber 1975 were sent out with a request that editorial changes 
be submitted before 15 january 1976. The final version 
has now been referred to the CIE Action Committee after 
which it expected to go to letter ballot of all the CIE Na
tional Committees. If approved, this material will eventu
ally be published as Supplement No.2 to CIE Publication 
No. 15, Colorimetry (1971 ). When the result of the ballot 
is known it will be reported in the Newsletter. Meanwhile, 
anyone who has not been following these developments 
closely may wish to refer to the Technical Note, "CIE 
Colorimetry Committee- Working Program on Color Dif
ferences," published in j. Opt. Soc. Am. v 64, n 6, june 
1974, p. 896. 

Technical Committee 2.3, Materials, is now headed by 
ISCC member Franc Grum, newly appointed International 
Chairman. ISCC member Milton Pearson is serving as Secre
tary. The purpose of this committee is "to study and de
velop methods for photometric and radiometric character
istics of materials and their measurement." The work of 
the committee is perhaps better described by the titles of 
the five subcommittees into which it is divided. 

Subcommittee Chairman Country 
Gloss J. Christie* USA 
Luminescence K. Mielenz USA 
Polarization J. King UK 
Reflectance W. Erb Germany 
Turbid Media E. Allen* USA 

*ISCC member 
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Individuals desiring to contribute to the work of any of 
these subcommittees should contact the Committee Secre
tary, Milton Pearson, Rochester Institute of Technology, 1 
Lomb Memorial Drive, Rochester, New York 14623, or 
you may contact any of the subcommittee chairmen 
directly. 

Harry K. Hammond Ill 

JUDD-AIC AWARDS TO NICKERSON, WRIGHT 
ATCOLOR77CONGRESS 

At first two Deane B. judd-AIC Awards will be presented 
at the banquet of the 3rd Congress of the International 
Colour Association (AIC) COLOR 77, in Troy, New York, 
on July 14, 1977, it was announced by the Executive Com
mittee of the AIC. 

The 1977 judd-AIC Award will be presented toW. 
David Wright, retired Professor of Physics at Imperial Col
lege, London. Professor Wright's distinguished career fea
tured studies of color vision and color-vision deficiencies. 
His studies produced much of the fundamental data incor
porated in the Standard Observer of the CIE system for 
colorimetry used since 1931. Among many honors, he has 
served as President of the AIC and The Colour Group 
(Great Britain) and received the latter group's Newton 
Medal. He has written several books including 11The Meas
urement of Colour" now in its fourth edition. 

Dorothy Nickerson will receive the J udd-AIC Award 
for 1975. Miss Nickerson is retired from a distinguished 
career in the U.S. Department of Agriculture, following an 
early association with the Munsell Color Company. Her 
studies centered on the color grading of agricultural prod
ucts, uniform color spaces, color differences, and the color 
rendering of light sources. She is an Honorary member of 
the Inter-Society Color Council, having served as its Secre
tary for 14 years and its President and received its Godlove 
Award. She has been a trustee of the Munsell Color Foun
dation since its founding in 1942 and served as its President 
after the death of Deane B. Judd in 1972. 

The Deane B. J udd-AIC Award consists of a gold medal 
awarded biennially to recognize important work in color 
science. The Munsell Color Foundation serves the AIC as 
Trustee of the award fund. For further information on 
COLOR 77 or the Munsell Color Foundation contact Dr. 
Fred W. Billmeyer, Jr., Department of Chemistry, Rens
selaer Polytechnic Institute, Troy, New York 12181. 

THE INTERNATIONAL RESEARCH GROUP 
ON COLOUR VISION DEFICIENCIES 

Working party terms of reference 
1) To provide an information service with regard to the 

examination of normal and defective colour vision. 
2) To publish and maintain a register of clinical tests 

whose performance has been fully documented and justi
fied in open literature. 

3) To recommend test procedures and a minimum test 
battery for particular occupational, advisory or diagnostic 

purposes. 
4) To work towards the acceptance of internationally 

agreed occupational colour vision standards. 
5) To recommend suitable artificial illuminants for use 

with clinical tests and to publish and maintain a register of 
illuminants whose performance has been fully documented 
in open literature. 

6) To recommend the use of standard terms and nomen
clature relating to the subject. 

J. Birch-Cox, The City University, Dept. of Ophthalmic 
Optics and Vision Research, Cranwood Annex, Cranwood 
Street, London EC1 V 9HH, England. 

NEW YORK SCHOOL OF INTERIOR DESIGN 

The New York School Of Interior Design has announced 
that it now offers the academic degree of Bachelor of Fine 
Arts in Interior Design in addition to its other programs. 
The degree is granted under the authority of the Board of 
Regents of the University of the State of New York, Any
one interested in the program can write to the school at 
the following address: 155 East 56th Street, New York 
10022. 

MEETINGS 

Society of Photographic Scientists and Engineers (SPSE) 

SENSITOMETRY 
MODERN ASPECTS AND FUTURE TRENDS 

September 15-17, 1976- Binghamton Treadway Hotel 
Binghamton, New York 

The Symposium will deal with sensitometry as ad iscipline 
in itself as contrasted to the usual context where it is dis
cussed as a service function to some other topic. Papers 
will deal with the phases of sensitometric exposure, proces
sing and evaluation. A partial list of topics to be covered 
are: 

- Conventional B&W and Color Sensitometry 
- Transfer System Sensitometry 
- Radiography- Graphic Arts- Vesicular and Diazo 

- Electrophotography 
- Computer Evaluation 

PRELIMINARY LIST OF INVITED PAPERS 

CONVENTIONAL COLOR SENSITOMETRY 
Mr. W. F. Voglesong 
Eastman Kodak Company 

CONVENTIONAL BLACK & WHITE SENSITOMETRY 
Dr. J.P. Weiss 
E. I. DuPont de Nemours and Company, Inc. 

DENSITOMETRY- A MEASUREMENT OF THE 
PHOTOGRAPHIC EFFECT 

Mr. C. McCamy 
Macbeth Division, Kollmorgen Company 

SENSITOMETRY IN ELECTROPHOTOGRAPHY 
Dr. Edwin R. Hill 
Addressograph Multigraphic Corporation 
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SENSITOMETRY IN GRAPHIC ARTS 
Mr. J. L. Willer 
Eastman Kodak Company 

SENSITOMETRY FOR X-RAY FILMS 
Mr. Arthur G. Haus 
University of Chicago 

SENSITOMETRY OF VESICULAR REPRODUCTION 
MATERIALS 

Mr. M.G. Anderson 
Kalvar Corporation 

THE USE OF EIGENVECTORS IN SENSITOMETRY 
Dr. John Knopp 
GAF Corporation 

SENSITOMETRY OF DIAZO MATERIALS 
Dr. M. L. Moskowitz 
GAF Corporation 

CONFERENCE LOCALE -The Symposium will be held 
in the convention facilities of the Binghamton Treadway 
in Binghamton, New York. Binghamton and its greater 
metropolitan area in Broome County are located in the 
~~southern Tier" of New York State. Early fall will provide 
a picturesque and colorful setting for the Symposium. 

AUTHORS- You are invited to contribute an original 
paper for presentation at this Seminar. The time allocated 
for each paper, including discussion, is 30 minutes. Those 
wishing to submit a paper are requested to submit the at
tached Author's Application along with two (2) copies of 
an abstract of25-50 words by May 14, 1976 to the papers 
chairman for review. Send to: 

Mr. Cal McCamy 
MacBeth Research Labs 
Box 950 
Newburgh, New York 12550 
Upon acceptance of your summary by the Papers Chair

man, you will be requested to submit an extended summary 
of your paper in final form for publication in the pre-print 
book. The summary should be fully referenced and docu
mented. It will not be edited before publication. The dead
line for receipt of the extended summary along with a 
brief professional biography is July 16, 1976. 

SPSE asks that all authors submit a copy of the full text 
of their paper for publication review prior to the verbal 
presentation. The full text may be sent to the papers chair
man or presented to the audio/visual chairman on arrival 
at the symposium. Full texts of papers will be forwarded 
to the editor of "Photographic Science and Engineering" or 
u Journal of Applied Photographic Engineering" for archival 
publication. 

SPSE ISSUES PAPERS CALL FOR 
29th ANNUAL CONFERENCE 

lhe Society of Photographic Scientists and Engineers has 
issued a call for papers for its 29th Annual Conference and 
Color Reproduction Seminar to be held in the Barbizon 
Plaza Hotel in New York City on May 23-28, 1976. This 
announcement was made by Peter Krause, IIford, Inc., Gen
eral Chairman. Dr. Robert Gold, Ulano Graphic Arts is 
Papers Chairman. 

The Annual Conference is divided into two major parts. 
The Color Reproduction Seminar, composed of invited 
and contributed papers, will be an intensive treatment of 
this specialized subject. The technical sessions of the An
nual Conference will include mainly contributed papers in 
sessions based on the technical sections that have been 
established in 1975. These sessions will include Applied 
Photography, Business Graphics, Graphic Arts, Medical 
Radiography, Photofinishing, Processing Techniques, Sci
entific Photography, Chemical Photographic Mechanisms, 
and Electrophotography. 

The Seminar on Color Reproduction will include sessions 
on visual aspects of color reproduction, color recording 
modes and systems, camera type photographic materials, 
color printing materials and systems, processing systems, 
color measurement and process control. 

Papers submitted should be original work, highly tech
nical and not previously published. Those wishing to sub
mit a paper should contact Dr. Robert Gold, Ulano Graphic 
Arts, 280 Bergen Street, Brooklyn, New York 11212 
(phone 212-596-1304). For more information Contact: 
Mr. Robert H. Wood, Society of Photographic Scientists 
and Engineers, 1330 Massachusetts Avenue, N.W., Washing
ton, D.C. 20005. 

Color and Appearance Division- Society of Plastics 
Engineers 

ANTEC TECHNICAL PROGRAM 

ANTEC dates are April 26th to 29th, 1976, in Atlantic 
City, New jersey. The following is the current status of 
the ANTEC Technical Program (as of October 1, 1975). 
In addition to four intersociety symposia, there will be a 
symposium on plastics education. This is in keeping with 
the theme of ANTEC entitled "Innovations in Plastics Ed
ucation." The Color and Appearance Division is making an 
attempt to conform to the theme by having a session on 
"How and Where to Get an Education in Color." Our four 
speakers are well known authorities in the field. Professor 
F. T. Simon of Clemson University, Mr. S. Leonard David
son, National Lead Industries, Dr. H. Hemmendinger, well 
known consultant in color measurement and spectropho
tometry and Mr. Wesley A. Coppock, Jr. of Diano Corpora
tion. Their fields of coverage are: Education in the College 
and University, Education Through the Professional Soci
ety, Education From the Consultant, artd Education in 
Industry, respectively. 

The Color and Appearance Division will also sponsor a 
second session, which will have five general papers, as far 
as we now know. 

Because of a conflict, the sessions will probably be on 
Wednesday, April 28th. The conflict is with the lntersociety 
Color Council meeting in New York City on April 26th 
and 27th. 

W. J. Cunningham 
Chairman, Technical Program Committee 
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EXHIBITS 

LIBRARY OF CONGRESS 

New Dimensions in Metal Printmaking. On view are more 
than 1 00 prints demonstrating innovative engraving tech
niques. Represented are 25 internationally-renowned artists, 
including Gabor Peterdi, Stanley William Hayter, Paolo 
Boni, and Rolf Nesch. In the central corridors, Ground 
Floor, Main Building, through April 12. 

Science in Colonial America. An exhibit of pictorial and 
narrative materials highlighting science and technology in 
18th century colonial America, covering the natural sci
ences, instrument making, industry, manufacture, transpor
tation, and the domestic arts. In the west foyer and Science 
Reading Room halls, Fifth Floor, Annex Building, through 
April 30. 

PRODUCTS AND SERVICES 

Graphic Arts Research Center (GARC) 
Rochester Institute of Technology (RIT) 

Color Seminar for Pressmen- Apr!f6-9, 1976. Details 
are given in a previous issue of the Newsletter (No. 238, 
September-October 1975). 

Consortium for Color Technology Colorant Formulation; 
Theory and Practice - May 3-7, 1976. 

Description-Consortium for Color Technology is offering 
an intensive five-day course and symposium on Colorant 
Formulation; Theory and Practice, to be held Monday 
through Friday, May 3-7, 1976 at the jennie H. Sinclair 
Conference Center at Lehigh University. The symposium, 
on May 7, may be attended independently by those who 
do not register for the entire course. 

The course covers colorant formulation techniques in 
detail, starting with the basics and proceeding to the latest 
advances. Instruction and practice are provided in the use 
of the computer for colorant formulation by Kubelka
Munk single and two-constant theories, and the application 
of Mie and radiative transfer theory. No previous knowledge 
of color theory is required, but some familiarity with ele
mentary calculus is desirable. All other mathematical tools, 
including matrix operations, are presented in the course. 
The afternoons are devoted to computer exercises. Five 
computer terminals are provided for exclusive use of the 
class. No knowledge of computer programming is required. 
(Bring a pocket calculator if available.) The one-day sym
posium is general in nature and may profitably be attended 
by anyone interested in color. 

TOPICS COVERED 

Monday-Elementary color theory. Elements of Kubelka
Munk theory. Kubelka-Munk single and two-constant 
theories. 

Tuesday-Colorant formulation by matrix methods. Basic 
matrix operations. Algorithms for matching tristimulus 
values by single and two-constant Kubelka-Munk theory. 

Wednesday-Practical methods for colorant formulation in 
the textile and paint industries. Determination of K and S. 
Saunderson correction constants and their determination. 
Special problems: incomplete hide; metallics; cross-dyeing. 

Thursday-Mie theory and its use. Radiative transfer theory. 
Use of advanced methods as an aid to finding accurate 
Kubelka-Munk and Saunderson constants. 

F Rl DAY SYMPOSIUM 

Morning 
9:00-Gunter Wyszecki: Some Aspects of the Theory of 

Metamerism. 
9:45-Fred W. Billmeyer, Jr.: A Study of the Kubelka

Munk Scattering Coefficient. 
10:30-David L. MacAdam: An Efficient Sampling of 

Possible Colors. 
11:1 5-General Discussion. 

Afternoon 
1 :30-Roland Derby: Colorant Formulation in the Tex

tile Industry 
2:15-Sol Panush: Genesis of an Automotive Color. 
3:00-Eugene Allen: Accomplishments in the Consor

tium's Research Program. 
3:45-General Discussion 
For more information, write to: Color Science Labora

tory, Center for Surface and Coatings Research, Lehigh 
University, Bethlehem, Pennsylvania 18015. 

University of Wisconsin-Extension 

WORK ENVIRONMENTS AND 
HUMAN PERFORMANCE 

The objective of this conference is to explore factors that 
play a decisive role in respect to the well-being and the 
effectiveness of the worker. 

Since, in any work environment, the human needs fall 
into physiological and psycho-social areas, the sessions will 
look into these needs from a viewpoint that man is an in
tegrated whole. The various factors that shape human per
formance will be closely investigated. The scientific basis 
by which work environments can be matched to human re
quirements for a more effective performance will be 
explored. 

The course will deal with worker motivation, methods 
of task analysis, and with work situation design. Recom
mendations will be made for the application of scientific 
principles to the design of work conditions. 

THE COURSE IS INTENDED FOR THE DESIGNERS 
OF WORK ENVIRONMENTS: ARCHITECTS, ENGI
NEEDS, INTERIOR AND INDUSTRIAL DESIGNERS. 
INDIVIDUALS IN PRODUCTION AND PERSONNEL 
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MANAGEMENT WILL ALSO FIND THIS COURSE CON
TRIBUTING SIGNIFICANTLY TO THEIR INTERESTS. 

For more information ask: Raymond C. Matulionis, 
Program Coordinator, University of Wisconsin-Extension, 
Department of Engineering, 432 North Lake Street, 
Madison, Wisconsin S3706. Phone: (608) 262-2061 for 
Program Information. (608) 262-1299 for Program 
Enrollment 

Macbeth Color Course Announced 

Practical application of new color technologies is the sub
ject of an innovative series of training courses being offered 
this year by the Macbeth Division of the Kollmorgen Corp. 

The one-week courses make available to those taking 
them the considerable expertise of both Macbeth and Mun
sell Color, an integral part of the Macbeth Division. 

According to a company spokesman, the course (Color 
and the Behavior of Colorants) will provide increased aware
ness of color technology to all levels of personnel, techni
cians and management alike. This knowledge, says the 
spokesman, can increase productivity and quality. 

The format of the course will underscore practical appli
cation of colorant formulation theory. Included in the 
course are discussions of methods to describe and measure 
color; color differences, specifications and tolerances; 
theories and how to apply them; and the application of 
instrumental techniques. 

The basic information is presented in such a manner 
that each student can perform actual color matching ex
periments, with daily sessions scheduled to be segmented 
between lecture and lab work. 

A previous knowledge of color or a formal advanced 
education are not prerequisites for the course, according 
to the Macbeth spokesman. 

.. Lectures will be presented by experts and well-known 
authorities who have years of education and experience in 
their fields," says the spokesman. These persons will in
clude: C.S. McCamy, Vice President, Macbeth Science and 
Technology; J .G. Davidson, Product Manager, Munsell 
Color and Macbeth Daylighting; and H.R. Davidson of 
Davidson Colleagues, color consultant for the firm. 

Courses are scheduled at both Newburgh, N.Y., and 
Tatamy, Pa., for the weeks of Feb. 23, May 17, Sept. 20, 
and Dec. 6. Cost of the course is $3SO and includes text
books, all necessary supplies. reference material, lunches 
and an evening banquet. 

For more information contact either Dr. j.G. Davidson, 
Macbeth Division, P.O. Drawer 9SO, Newburgh, N.Y. 
12SSO (phone: 914/S61-7300) or H.R. Davidson P.O. Box 
1S7, Tatamy, Pa. 180SS (phone: 21S/2S2-2120). 

New Munsell Consumer Color Charts 

The newest edition of the Munsell Consumer Color Charts, 
designed for both instructors and students, is now available. 

Working in conjunction with the United States Depart
ment of Agriculture Extension Service, Munsell Color pro
duced these charts for use in courses on home furnishing 

and clothing. 
This third edition consists of three color charts display· 

ing 337 colors in the form of paint color chips. There are 
also three gray masks, a comprehensive manual describing 
their use, an instructor's information brochure, and wall· 
size posters. 

The Munsell Color Consumer Charts provide a framework 
to determine the visual dimensions of color, with key color 
scales that can be used for such personal matters as these· 
lection of make-up, clothing, and home furnishings. 

The cost of each Munsell Consumer Color Chart is $6, in 
minimum quantities of SO, directly from Munsell. In quan
tities less than SO, contact: American Home Economics As
sociation, 2010 Massachusetts Ave., N.W., Washington, D.C. 
20036. The cost is $8.00 each. 

For more information, contact: Marketing Manager, 
Macbeth Division, Munsell Color, Little Britain Road, 
Drawer9SO, Newburgh, N.Y. 12SSO. 

Graphic Arts Research Center (GARC) Rochester Institute 
of Technology (RIT) 

Packaging opportunities. Having worked out solutions to 
some of the problems in the Pepperidge Farm project for 
printing their packages, GARC feels more aware of pack
aging-problems and some of the opportunities in the pack
aging field. 

Dr. Harold Raphael, Director of RIT's Packaging Science 
program, listed some of the packaging careers in a recent 
paper. 

Packaging Specialist, P~ckage Designer, Packaging Engi
neer, Packaging Technologist, Packaging Research Engineer, 
Packaging Coordinator, Packaging Administrator, Pur
chasing Agent (packaging materials), Quality Control 
Engineer (packaging), Packaging Line Supervisor, Packaging 
Sales and Service Engineer, Manager or Director of: 
Package Development, Package Research and Evaluation, 
Package Design, Purchasing, Sales, Quality Control. 

Dr. Raphael also points out that starting salaries in the 
field compare with engineering graduates- $8SO to $9SO 
per month. Furthermore, fewer than 200 people are gradu
ated per year. Hundreds more are needed. 

Screen Pattern Analyzer and Rescreening Key (SPARK). 
SPARK is a device for determining the screen ruling and 
the screen angle of a halftone image on film, on a printed 
sheet, and on a ground glass of a camera. It consists of a 
pattern similar to a Fresnel Zone Plate and twelve tints 
covering halftone frequencies between SO and 300 lines per 
inch. 

Used on the ground glass of a camera, SPARK indicates 
an optimum screen angle for rescreening halftone copy 
without the necessity for blurring the halftone image with 
special rescreening filters or other mechanical and optical 
devices. 

When evaluating multicolored halftone images on a 
printed sheet such as duotones and process color repro
ductions, SPARK shows the screen ruling and the screen 
angle of each individual color. 

SPARK is supplied in kit form, complete with instruc· 
tions. The cost of the kit is $10.00 prepaid. 
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Industry orders GT A/RIT Density Reference Kits. A 
flow of orders for the GTA/RIT Density Reference Kit in
dicates that industry is recognizing this method as a useful 
way of comparing color density measurements within the 
gravure industry. 

A single $30 subscription to the service provides the 
user with four issues each year. Discounts are available for 
multiple orders. Each subscriber receives a reference for 
checking his density. 

Densities for each Reference are read, computer stored, 
and printed out at RIT where three pieces of equipment 
are needed. A densitometer reads the printed Reference 
and sends the information to the computer where it is 
checked. When the computer clears it, the information is 
sent to the high speed printer. 

TLA-Iighting Consultants, Inc. 

TLA-Lighting Consultants, Inc., announces the addition to 
its staff of John M. Cole, Jr., as Director of Design. 

Mr. Cole attended the Rhode Island School of Design 
and the Boston Architectural Center. He received his asso
ciate degree from Wentworth Institute. His studies included 
industrial design and architecture. 

His previous employment includes director of engineering 
at Architectural Power Systems; a designer at Litecontrol 
Corporation and a design associate for William M. C. Lam 
and Associates. 

Bicentennial Color Standards Produced by Pantone® 

Official Bicentennial Red and Blue color standards have 
been produced by Pantone, Inc. The color standards each 
show the correct color and its Pantone Matching System 
formula, on both coated and uncoated paper stocks. 

Pantone was selected to produce these standards under 
its trademark because the Pantone Matching System is the 
most universal method for color communication. The color 
standards will help assure a uniform reproduction of the 
official Bicentennial colors as opposed to individual 
interpretations. 

The color standards are available from the American 
Revolution Bicentennial Administration, 2401 E Street, 
N.W., Washington, D.C. 20276. 

Macbeth Color and Photometry Division, Kollmorgen 
Corporation 

Munsell adds computer to color matching service. Customer 
color samples to be used as manufacturer's standards can 
now be formulated more rapidly and accurately with the 
addition of a color matching computer to the Munsell 
Color Laboratory. 

The addition of the color matching computer aids Mun
sell in preparation of the prescribed standards set forth by 
the manufacturers of fibers, plastics, glassware, paints and 
packaging. By using the proven Munsell color computer 
service, costly color matching mistakes can be eliminated. 

A sample submitted by a customer is measured for 
tristimulus values and chromaticity coordinates. The com
puter then predicts the best possible formulation with avail
able colorants or gives a choh;:e of formulations, indicates 
the degree of metamerism to be expected, and plots a pre· 
dicted spectral curve against that of the standard. 

The color computer can also be utilized by customers 
submitting a color notation, such as the CJE tristimulus 
value, instead of the actual sample. 

The computer is used in the production of matte, high 
gloss, and semi-gloss colors, neutral value series, color tol
erance sets, spectral simulations of natural substances, etc. 

For more information, contact: Marketing Manager, 
Munsell Color Products, Macbeth Division, Drawer 950, 
Little Britain Road, Newburgh, N.Y. 12550. Telephone: 
(914) 561-7300. 

Improved Munsell color tree offered. An improved Munsell 
Color Tree, 50 percent larger in size with color chips twice 
as large as previous models, is now being offered for use in 
educational and vocational environments. 

According to a spokesman for Munsell Color, of Macbeth 
Division of Kollmorgen Corp., the Color Tree illustrates 
the Munsell Three Dimensional Color Solid and is a valuable 
tool in teaching the concept. The Munsell system of color 
notation, accepted as the universal standard for over 50 
years, identifies color in terms of three attributes: Hue, 
Value and Chroma. The new Color Tree adheres to these 
standards. 

The Color Tree uses over 290 glossy samples featured 
in the Munsell Book of Color which are more durable than 
the previous model. These colors are permanently mounted 
on clear plastic charts. 

Because of the increased size (approx. 13!h inches high, 
12 inches in diameter), it.is easier to assemble and affords 
greater classroom visibility. The unit is spherical in shape, 
dispalying ten hues with lightness and chroma levels. 

For more information, contact: Munsell Color, Little 
Britain Road, Drawer 950, Newburgh, N.Y. 12550. 

Munsell Expands Color Standards, Offers 'Service' to 
Update Current Chips. Munsell Color has improved and 
expanded its matte color standards, adding 142 new outside 
gamut colors ranging over ten hues. 

This expansion has added stability in some areas and in
creased the colors in high chroma regions, bringing the 
cumulative total of colors to 1 ,299. 

In order to assist users of the Matte Edition of the Mun
sell Book of Color or Color File who wish to incorporate 
these additions in their current file of 1,157 colors, Munsell 
is offering a matte edition "Extension Service." The cost 
of the additiona1142 color chips is $80.00 for users of the 
Munsell Book of Color {Matte Edition) and $160.00 for the 
Munsell Color File. 

The current price of the 1976 Edition (which includes 
the new extension colors) of the Matte Edition of the Mun
sell Book of Color is $300.00 and Munsell Color File is 
$650.00. 

For more information, contact: Product Manager, Mun
sell Color, Macbeth Division, Little Britain Road, Drawer 
950, Newburgh, N.Y. 12550. Tel: (914) 561-7300. 



OTT BOOK COMING OUT IN POCKETBOOK SERIES 

Ott's book, "Health & Light", is sold out but the third 
printing will soon be available from The Devin-Adair Com
pany, Old Greenwich, Conn. 06870. His earlier book, uMy 
Ivory Cellar," is also available from The Devin-Adair Com
pany. Soon Simon and Shuster will publish uHealth & 
Light" in its pocketbook series with an updated closing 
chapter. 

RETROREFLECTANCEINSTRUMENTCOMPLETED 

The NBS Long-range Reference Retroreflectance Instru
ment (LRRI) has been assembled and is currently being 
evaluated. The instrument has been constructed with the 
assistance of funding from the Consumer Product Safety 
Commission (CPSC). It will initially be used for testing 
bicycle retroreflectors for compliance with the minimum 
performance specified in the federal bicycle safety regula
tion scheduled to go into effect in January of 1976. Mem
bers of the Optical Radiation Section's spectrophotometry 
group will be consulting with CPSC laboratory personnel, 
to assist them in setting up their own retroreflectance test
ing facility. The LRRI will be used to provide retroreflecting 
standards for that facility. In January of 1976, work is 
scheduled to begin on a prototype portable retroreflectance 
instrument to be used in field tests by CPSC. The LRRI 
will be used to provide definitive measurements against 
which the performance of the portable instruments can be 
compared. 

The LRRI consists of three principal units: A projector, 
a sample carrier, and a receiver. The projector uses a tung
sten ribbon filament lamp run by a current regulated power 
supply. An image of this filament is projected by means of 
a short-focus condenser lens onto a circular aperture, with 
the image overfilling the aperture. An image of the illumi
nated aperture is projected onto the plane in which the 
retroreflective sample is located, providing a circular area 
which is very uniformly irradiated. (Preliminary tests indi
cate the maximum departure from the average irradiance is 
less than 5%.) With the use of assorted projection lenses, 
the diameter of the illuminated area can be varied from .2 
to 1 meter and the sample plane can be located from 1 0 to 
30 meters from the source. A unique feature of this pro
jector is a prism mounted just in front of the projection 
lens. By means of two total internal reflections the prism 
shifts the optic axis of the projected radiation to one side 
and changes its direction by 15°, allowing the receiver to 
be moved very close to the optic axis with an unobstructed 
view while still permitting adequate stray radiation baffles 
to be used in the projector. The sample carrier is designed 
for flexible automated sample manipulation. It provides 
for translation of the sample mount vertically and horizon
tally in a direction normal to the length of the photometric 
tunnel, and for rotation about a vertical axis and one hori
zontal axis, all by means of stepping motors. In addition, 
there is a second horizontal axis normal to the "auto
mated" horizontal axis and about which the sample mount 
can be rotated manually. With the stepping motors con
trolled by an NBS developed MIDAS interfacing system, 

the orientation and positioning of samples and standards 
can be programmed on a minicomputer. The receiver con
sists of a 2.5 .em diameter silicon photodiode detector cor
rected to V). responsivity by means of filters. A baffle tube 
on the receiver and additional baffle screens located in the 
tunnel between the sample and the receiver prevent light 
from the retroreflector from reaching the detector by re
flection from the tunnel walls. Under MIDAS control, the 
receiver can be moved across the tunnel from the projector 
to the opposite wall while being continually aimed at the 
center of the illuminated spot, thereby providing for ad
justment of the angle of observation in a horizontal plane. 
The observation angle is limited to a minimum of 0.1° at 
30 meters sample-to-receiver distance by the physical size 
of the projector and receiver and is limited to a maximum 
of 3° at the same distance by the tunnel wall. Both limiting 
angles are, of course, larger for shorter sample-to-receiver 
distances. A number of pieces of auxiliary equipment, in
cluding a surveying telescope, a calibrated surveyor's tape, 
an optical pyrometer, and a number of mirrors are used to 
align and calibrate the LRRI, in order to accurately measure 
spectrally neutral retroreflectors with a high degree of flex
ibility with respect to the geometrical parameters of the 
measurement. The goal of this design is to provide well
documented measurements of known accuracy, with un
certainties of less than one percent in the commonly used 
range of measurements. 

Beyond the immediate goals of support for CPSC activi
ties, the LRRI will be used in three general ways to improve 
the quality of retroreflectance measurements within the 
national measurement system. First, a program of research, 
sponsored by the NBS Office of Standard Reference Ma
terials, is being undertaken to develop a set of retroreflec
tive standards which can be used to calibrate retroreflec
tance instruments. This set will probably consist of several 
accurately measured retroreflectors, with spectrally neutral 
reflectors being used to check the geometry and calibrate 
the gain of an instrument and with colored reflectors being 
used to check the source temperature and spectral respon
sivity. The goal of this effort is to provide a set of standards 
at a reasonable price which can be used with a reasonably 
small amount of effort to adequately calibrate a 
retroreflectometer. 

The second use to which the instrument will be put will 
be to resolve questions regarding the importance of certain 
parameters of measurement. For example, for what types 
of retroreflectors, if any, is it important whether or not 
the plane of the entrance angle and the plane of the obser
vation angle have a specific relative orientation? If it can 
be shown definitively that the orientation of these planes 
is unimportant for certain classes of retroreflectors, then 
the orientation of the planes can be eliminated from the 
specifications for testing these materials, thereby easing the 
burden placed on testing facilities. Conversely, if the rela
tive orientation of these angles is found to be important, 
the specified test measurements should be carefully tailored 
to the end-use geometry in that respect. There is a growing 
concern, as the number of different types of retroreflective 
products on the market increases, that specifications in the 
past have been written around particular materials which 
were available, rather than being written around the per-
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formance required for a particular signalling application. 
As a result newer and perhaps more suitable products are 
needlessly disqualified under such specifications. As another 
part of the "question resolving" aspect of the LRRI's use, 
new ways to specify acceptance tests .in terms of required 
performance will be investigated. 

A third way in which the LRRI will be used is to pro
vide reference values for the Collaborative Reference Pro
gram being carried out by the Manufacturers Council on 
Color and Appearance with the help of the NBS Institute 
for Applied Technology. In this program, workers making 
retroreflectance measurements are sent samples of retro
reflecting materials to measure, which have been selected 
from a nearly uniform lot by a procedure under careful 
statistical control. The data are reported back to NBS and 
are published in tabular form. The use of laboratory codes 
in the report provides anonymity to an individual partici
pating laboratory, while allowing that laboratory to com
pare its measurements with others doing the same measure
ments. The value of this type of intercomparison can be 
greatly enhanced by having a reference measurement ac
curately made on an identifiable and well-documented 
instruments. 

Inquiries concerning the LRRI will be welcomed and 
we encourage interested readers to suggest investigations 
which they would like to see made with this facility. At 
the completion of the testing period, a complete description 
and error analysis of this instrument will be published as 
one of the Optical Radiation Sections' 594 series of NBS 
Technical Notes. Correspondence concerning this instru
ment should be addressed to: 

Dr. William H. Venable, Jr. 
Room A317, Metrology Building 
National Bureau of Standards 
Washington, D.C. 20234 

Reprinted, with permission, from the Optical Radiation News, No. 
11, September 1975. 

REFERENCE GLOSSMETER COMPLETED 

The NBS-Gaertner goniophotometer has been automated 
and adapted for use as a high accuracy glossmeter by Dr. 
jack J. Hsia of the spectrophotometry group. Reference 
gloss measurements can be made with this instrument at 
20°, 60° and 80° incidence as described in ASTM D523-67 
(1972). Dr. Hsia has reported the error analysis for these 
measurements in NBS Technical Note 594-10, which is now 
available. The instrument is te be used in a measurement 
assurance approach to provide interested secondary stand
ards laboratories with traceability to NBS measurements. 
It is also being used to make the NBS contribution to the 
joint NBS-National Research Council of Canada reference 
values. These values are supplied to the Collaborative Refer
ence Program on gloss measurements, sponsored by the 
Manufacturers Council on Color and Appearance with the 
assistance of the NBS Institute for Applied Technology. 
Secondary Standards Laboratories and Testing Laboratories 
interested in tying their gloss measurements to the NBS 
scale and readers wishing to discuss special problems in 
gloss measurements should contact: 

Dr. Jack J. Hsia 
Room A317, Metrology Building 
National Bureau of Standards 
Washington, D.C. 20234 
Copies of Tech Note 594-10 may be obtained from the 

Superintendent of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402. Order by SD Cat. No. 
C13, 46:594-10, Price 85¢. 

Reprinted, with permission, from the Optical Radiation News, No. 
11, September 1975. 

EXPERIMENT WITH 
A NEW SPHERE COATING MATERIAL 

Recently there has been a considerable amount of experi
mentation in coating spheres with powdered polyfluoro
carbon. This type of material is currently being used in the 
averaging sphere of the NBS Reference Transmittance 
Spectrophotometer and has been giving very satisfactory 
performance to date. It appears to have two main advan
tages. First, it is very inert chemically, so that it does not 
tend to turn yellow with age. As a result of the tight chem
ical bonding which gives rise to this inertness, there is a long 
range of wavelengths extending from 200 nm in the uv out 
to several microns in the ir over which the absorption of 
radiation varies from small to negligible. Second, the pow
der is very cohesive, making the coatings much less fragile 
than those usually made with crystalline powders such as 
BaS04or MgO. This cohesiveness makes the powder a little 
difficult to work with, since it tends to form clumps, and 
there is a tendency for it to retain an electrostatic charge. 
The material also appears to fluoresce slightly with 280 
nm wavelength incident radiation which may be a problem 
in a few applications. Since the material is not readily avail
able in small amounts from the usual suppliers, the spectro
photometry group has assisted the Manufacturers Council 
on Color and Appearance in obtaining a drum of this type 
of material manufactured under the trade name G-80 
Halon.* The reflectance of samples from this drum has been 
compared to samples from the barrel currently being used 
by the spectrophotometry group and no difference has 
been found. A control sample of several pounds from this 
drum is being retained by the spectrophotometry group to 
allow it to follow up on reports from outside experimenters. 

Experimenters wishing to obtain some of this material 
should contact: 

Charles G. Leete 
Manufacturers Council on Color and Appearance 
9416 Gamba Court 
Vienna, Virginia 22180 
Phone (703) 938-4345. 
We of the Optical Radiation Section would like to hear 

about your experiences with this material. 

*This trade name is used for identification only and does not imply 
any endorsement by either the National Bureau of Standards or the 
Manufacturers Council on Color and Appearance. 

Reprinted, with permission, from the Optical Radiation News, No. 
11, September 1975. 
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1. Any person interested in color and desirous of participating in the activities of the 
Council for the furtherance of its aims and purposes ... shall be eligible for individual 
membership (By-Laws, Article Ill, Section 2). Application forms for individual mem
bership may be obtained from the Secretary (address given above). 

2. The Council re-affirms its community of interest and cooperation with the Munsell 
Color Foundation, a tax exempt organization set up to acquire and use its funds to 
further aims and purposes very similar to those of the ISCC: to further the scientific 
and practical advancement of color knowledge relating to standardization, nomenclature 
and specification of color, and to promote the practical application of these results to 
color problems arising in science, art and industry. The Council recommends and 
encourages contributions for the advancement of these purposes to the Munsell Color 
Foundation. For information, write S.L. Davidson, NL Industries, P.O. Box 700, 
Hightstown, N.J. 08520. 

3. 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, Co.oper-Hewitt Museum, 9 East 90th Street, New York, New York 10028. 


