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NEW DELEGATES We take pleasure in welcoming as Coumcil delegates for the
AND MEMBERS S. M. P. BEa: M. Rs Bayer of the Photo Products Department of

E. I. duPont de Nemours & Coss Parlin, M. J.; end 4. M.
Gundelfinger, Burbank, Cal. We are also glad to welcome the following new individ-
ual members:

lee R. Dice, director of the Library of Vertebrate Biology., University of Michigan,
whose interest is in biological color in work dealing with research with animals,
including man. Dr. Dice states that as a biologist it appears that he will be very
lonesome among our members, but thinks (as do we) that biology should be represented
in the Council, He is a member of the /merican Society of Mammologists, the
fmerican Ornithologists Union, the Ecological Society of fmerica, and the American
Society of ! erpetologlsts and Ichthyologists (-~ these sound like logical prospects
for Council membership.!) Problems of particular interest are methods of measuring
colors of animals, classification of animal colors, heredity of color types of
animals, ineluding color of skin, hair and eyes of man; and heredity of color
blindness,

Fogg Museum Library (Harvard University), E. Louise Lucas, Librarian, This member-
ship is on the request of Professor Arthur Pope, so that the Library may have
available not only the News Letters but all other reports distributed through the
Councile :

Harry Flowers, of New York City, whose interest in color is chemical and photo-
graphic, his work dealing with photo-engraving, roto-gravure and lithography. Mr,
Flowers is a member of the imerican Photo-engravers Association and the Lithographic
Socicty. Problems of particular interest are photographic color separation and
composition as applied to printing and lithography, also to textile printing.

Betty Gustafson, artist and designer, of Ste Paul, Minn., ownor of Advertising Art
Studios, interested in chemical, psychelogical and creative work with color. Since
1940, Miss Gustafson, a former pupi_l of Individual Member Foster Kienholtz, who has
recommended her, has given talks to professional groups and to art and fashion
classes.
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Jomes As Russell, of Sylvania Electrical Products, New York City, whose interest in
color is chiefly psychological and whose work deals principally with fluorescent
light (phosphors).

Kenneth S. Campbell, of the Southern Regional Laboratory of the U.S. Department of
Zpriculture, New Orleans. MNMr, Campbell is in the Cotton Chemical Finishing Division
and is interested in both the chemistry and the physics of color, especially in
conuection with the dyeing of textiles.

Ce Villalobos Dominguez , of Buenos Aires, professor (retired) of the Faculty of
Sciencos of the University of Buenos Aires, who taught drawing applied to the
natural sciences, and painting and drawing, and who first became interested in color
in 1925 and has since published in Anales de la Sociedad Cientifica Argentina, CXI,
Jan, 1931, and in Nosotros Review, 252, May 1930, In his letter of application,
Professor Villalobos Dominguez comments that he was much pleased to note that the
recomended value scale, page 416 of the July, 1943, J, Opt. Soc. fmer. (Newhall
sub-cormittee) report was surprisingly coincident with one that he had found by
trial and error years ago by means of painted disks, but never published, He was
not satisfied with the Fechner scale adopted by Ostwald, and did not know the
Munsell work. His function extends from the correlates of black printing ink to
those of barium vhite and is practically the sams as that recommended in the Hewhall
subcormittee report. It is so close in most cases as to constitute a remarkable
verification of the Munsell Research Laboratory results which, it is not generally
remembered, were obtained by two very different but well-agreeing methods. In
noting below the comparative reflectances for the even steps, it should also be
remembered that the "recommended" reflectances are not absolute but relative to
magnesium oxide; instead of the former maximum at value 10/, which was 100,0 per-
cent, it is now expressed as 102.56. This was adopted to facilitate direct conver-
sions of the "Y" determinations with a Mg0 standard to Mmsell values.

Step Ho. 10 9 8 7 6 5 4 3 2 1
CeVeDe Scale 100.0 772 58,1 42.3 29,5 19,7 12,3 7.0 3,7 1l.4

Recommended 1005561 78R E50 Be4s MRz 0l Vg8 12 0F sBsbh 1531 12
Munsell Scale

COLOR TRANS- The following poem was delivered by Mre. Tafler, following Sir
FORMAT ION Richard Paget's address "Sign Langunge as a Form of Speech,"
according to Nature 137, 383 (Merch 7, 1936):

Were I in fubure blind, yet would I always have,

A roinbow in my life, since you love me.

My red would be your lips, yellow your golden hair -

Your fragrance violet, and green scented leaves;

My blue would be your eyess your arms would light my heart.
Your absence be my gloom, your soul - my sunl

SELLING Selling with Color. Faber Birren. Pp. 244 VII; Figs. 20.
WITH TcGraw-Hill, 1945, Price $2.50, The purpose of this book is
COLOR "o assurs the effective development of consumer products, mer-

chandising, advertising, packages, displays ... Color in indus~
try today may be engineered with remarkable certainty, once the methods are knowm
and epplied with intelligence and care .. It is evident that when you pick the
right colors you sell a lot of merchandise or influsnce 2 lot of people; when you
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pick the wrong colors you pile up unsold inventories and see the public turn its
back .... American business knows the value of color. Yet it also is aware of
certain hazards and risks, If color is to build profits, if those who use it are
to find success in their efforts, a more accurate knowledge of the public heart and
mind must be achieved." These excerpts from the preface indicate the author's idea
of what the book accomplishes, and it must be admitted that to & considerable
degrse the book succeeds. The reader will finish the book with the feeling that he
has been in extended conference with a successful color consultant speaking frankly
about some of his problems and the methods of their solution,.

Birren hos found it's possible to reduce the solutions to a surprisingly few maxims.
They bring order to what would otherwise be a very disconnected discussion. They
thread through the whole book, appearing often and unexpectedly, yet with plausi-
bility, in connection with each new aspect of the question how to sell with color.
Some of these aspects are suggested by the chapter headings: Public Taste - TVhat
is it? These are the Colors that People Prefer; These are the Things that People
Buy; Giving the Public What it Wanbts; Practical Research Techniques; Glorifying
Human Desires; More Power to Advertising; Packages, Displays, Interiors; The Art of
Color Conditioning; The Psychology of Color; The Romance of Color.

The chief principles by which Birren makes the road to color success seem almost
unbelievably direct are as follows: (1) Think of the buying public as composed of
the high-fashion market on the one hand and the mass market on the other. (2) The
high-fashion market undergoes rapid changes, hard to predict, because high fashion
must be different. (3) The mass market changes slowly and shifts chiefly in its
demand for one variation or another of relatively few colors: red, blue, green,
white (or cream), intermediate hues being usually avoided. (4) Follow these changes
by thorough statistical studies and choose colors accordingly. (5) When in doubt
use blue. By these principles, otherwise contradictory sales records come to make
sense, the pitfalls of color design to please the few rather than the many are
avoided, and merchandising is relieved of the waste of unsold inventories,

This book will also serve the busy executive as a stream-lined introduction to the
heretofore largely inaccessible facts of the human eye and color vision (The Human
Nature of Vision, Science Offers and Answer). In his previous books Birren has
seemed to this reviewer outstanding in his ability to discern the connection between
scientific discoveries and practical color problems, though he has smmetimes adopted
interpretations open to scientific criticisme In this book, however, extended use
is made of the device of actual quotation of pertinent passages from such scientists
as Guilford, Walls, Goldstein, Kravkov, Parsons, Maxwell, Southall and many others.
There cen thus be little question of insccurate sumarization. The chapters of
background facts are quite appropriate to this kind of book, and, considering how
condensed the treatment is, remarkably informative. ¥

In his chapter, The Specification of Colors there are brief, factual summaries of
the Maerz and Paul Dictionary of Color, The Munsell System, The Ostwald System, the
ISCC-NBS method of color designations, and the ICI system. Controversial claims for
and objections to the Munsell and Ostwald systems are happily omitted; and the non-
technical reader is given a quick sketch of what he will find should he care to
search for methods of specifying color. The use of color systems as an aid to
creation of color harmonies (Glorifying Humen Desires) is likewise skillfully
treated. Birren recommends against reliance.upon color systems for this purpose.

He pays tribute, however, te Godlove's work in color harmony, to Guilford's work in
color preference, and shows how the classical laws of color harmony as stated for
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example by Moon and Spencer can be applied to designs in red, green and blue and
thus glorify these hues which seem to fulfill a primal need of the average pur-
chasers,

The chapter, Color Enterprise - Plain and Fancy, will immediately dispel any views
entertained by a languid reader that remwmerative color ideas have all been exploited
long ago. This chapter of various color inventions and bright ideas also reveals
the extent of the author's reading of diverse and seldom summerized sources of

color information, just as the check list of color standards comprising Appendix B
and the annotated bibliography of about 50 titles attest to his familiarity with
more orthodox sources.

Anyone with an ounce of originality having read this book will iteh to become a
color consultant, himself; it seems fairly easy aml very interesting to go on from
vhere Birren has left off, and one wonders why so many of what are obviously valu-
eble trade secrets are thus generously revealed for a paltry two dollars and a half,
The principles, the pitfalls, the methods of analysis, the tools of the trade are
all given; there is even (in Appendix A) a review and analysis of sales records
according to color gathered wnder the author's supervision,

Perlieps Birren feels that he has more color consulting than he can do anyhow, but
more likely he has discovered that even by taking great pains it is nearly impos-
sible to present as complicated a subject as color so that many readers can readily
understend it and will recognize the truth when they read it. We give Birren credit
for a skillful and sincere attempt, and congratulate him for the easily read result.
If the reader does not get a valuable degree of insight into selling with color by
reading this book, it is his own fault.

D. B. J.
RECENT A recent announcement card indicates that we must add to the
HILAIRE list of Mr. Hiler's books, given in the May 1945 News Letter
HILER (¥o. 59) on page 11, the new book, "Why Abstract," by
BOOK Hileire Hiler, with Comments by William Saroyan and Henry

Miller, Here, by request, the "artist explains himself,"
The price of an autographad copys which may be obtained at 1260 Canyon Road, Santa
Fe, New Mexico, is $2.75.

TCCA CONTINUES It was recently amounced by Margaret Hayden Rorke, managing
VERY ACTIVE director of the Textile Color Card Association of the U. S.,

Inc.s that the regular editions of the 1945 Fall Woolen and
Rayon Cards, described in News Letter No. 59, are now available to the trade. These
cards feature the themes already discussed and also portrey important basic colors
in groups of "tone-on-tones." In early July the Association issued to members the
1946 Spring Colors for Men's Felt Hat Bodies, which plays up the racing theme as a
timely merchandising feature. These spring colors, shown in large swatches of fur
felt, are Pimlico Grey, Turf Willow and Paddock Brown. The limitation to three
colors is in accordance with the Association's wartime conservation policy. Another
recent announcement concerns the United States Army Color Card of Standard Shades
for Slide Fastener Tapes - 1945 - Supplement to U, S, Army Specification No. 100-31,
which was issued at the request of the Quartermaster General of the United States
Army, Among the 16 colors shown in the official tapes in this card are Light Brown,
Medium Browm, Dark Brown, Maroon, Light Blue, Olive Drab 3 and Olive Drab 7.

The Textile Color Card Associatbion has éiséirecently issued to its members the
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Confidential Advance 1945 Fall Hosiery Card., Here three new colors are announced
and described as follows: Sunblonde, a "glowing aubtumn sun tone." Magic Beige, a
"flattering medium beige," and Brown Brandy, an "exciting burnished shade." Mrs.
Rorke in the announcement called attention to the smart blending or contrasting
attributes of each new color with the important costume and shoe colors for the
coming season. The announcement gives, for each of the three colors, the colors
with which it harmonizes by analogy or by contrast and lists also the special usses
for the colors in different types of wearing apparel,

COMMERCIAL STANDARDS The National Bureau of Standards last month issued a
FOR COLOR MATERIALS recommended Commercial Standard for Color Materials

FOR ART EDUCATION for Art Educabtion in Schools. This standard was pro-
IN SCHOOLS posed by the Crayons Water Color and Craft Institute

and has been revised in accord with suggestions from
art teachers, testing laboratories, menufacturers, and purchasing organizations such
as the Association of School Business Officials. The primary object of the standard
is to provide minimum requirements for products that are suitable for serious art
education in schools. Color materials known to the trade as "toy" materials are not
expectad to conform to all of these requirements., The recommended standard covers
17 meterials (crayons, waoter colors, tempera, blackboard crayons, and so on) and
specifies for most of these materials the workmanship, the ingredients, working
qualities, toxicity, packaging, color names and minimum chroma., The ISCC-NBS color
nomes for the chroma standards are includeds A copy of the standard is inclosed
with this issue. We suggest that anyone interested in these materials study the
recommended standard carefully. If the propostl strikes you as constructive and
worthy of support, you can help it along by filling out and sending in to the
National Bureau of Standards the acceptance form provided with each copy. If you
discover reasons why the recommended standard should be changed bsfore adoption,
write a letter to our Editor. Our voting delegates will soon have to decide whether
the Council should go on record as approving this standard in principle and they
will appreciate your comments.

CORRESPONDENCE A recent (May 16) letter from C. R. Conguergood to the
WITH INDIVID- Secretary included copy of a very interesting talk,
UAL MEMBERS "Color lMakes the Vorld Go Buy," which he gave early in

May before the Paint and 0il Production Club of
Toronto, Canada. Although not u teacher, Mr. Conquergood has for many years, as he
puts it, tried as far as possible to create in quite a large number of people the
desire to know and understand more about the use of color. And as most of us know
who have been acquainted with Mr. Conquergood for a good many years, he has been
quite successful in doing that. ¥We would like to give you in the News letter, as a
typical example, his most recent papers in complete form. Lacking the space, we
cannot do that; but we quote the last paragraph of his letter, so that it may be
shared by all ISCC delegates and members, He writes:

I want to assure you that I very greatly appreciate my membership in the
Inter-Society Color Council and must express my thanks as an Individual
Member to those of you who devote so much time and energy unselfishly in
the promotion of this work, I am of the opinion that the influence of your
leadership goes far afield to many places where you have little knowledge
and to a great many people like myself who have been mute in the expression
of their appreciation.

From Foster Kienholz, president of Mills College of Arts and Advertising in St. Paul,
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Minnesota, individual member of the Council since 1939, we also have a letter
(dated May 29):

Perhaps an obscure member like me, out here in the sticks, ought to write
occasionally to tell you how interesting and helpful the News Letter and

other material is., You may already have this information but during the past
year or so a great many retail firms, newspapers and printers, manufacturers,
around the Twin Cities have manifested a lively interest in color. The Inter-
Society Color Council has spread its influence but I am sure that peocple

will never give oredit where it is dus.

For almost two years this school has had a nsw name, MILLS COLLEGE OF ARTS
AND ADVERTISING. It has been approved as such by the Minnesota Department
of Education. If you care to change my listing, I shall appreciate your
kindness.

Congratulations, Mr. Kienholz; and we thank you also, for recommending for member-
ship your former pupil, Miss Betty Gustafson, who for more than three years has
been operating her ovn business with great success.

Still another letter came to us from "Wine Deteil 21, c¢/o Acorn 30, F. P, O., San
Francisco, Cal." It was dated May 31 and was from Jack Hanlon, at liohawk Carpet
before the war, later at the Philadelphia Navy Yard., He wrote that after a couple
of months hectic work "out here," he is finally getting time to write a few letters,
"out here" being a small island in the Philippines. He wrote:

Yhen I got to the Philippines I was lucky enough to be put in charge of Mine
Detail 21, I have another jege as execubive officer a grand crew of en-
listed men. We are in a very active zone and are working our heads off,

But best of all we are getting results - consequently we work late at night
and all day Sunday and no one grumbles at the extra work.

Conditions aren't too bad here; we live in Quonset huts and have pretty
good mess facilities. We have an out-of-door movie and a fairly good
library. The big drawbacks are the heat and the rain., The rain bothers us
most because it frequently puts many of our instruments out of commission.
The resulting mud is very discouraging to work in and makes it difficult to
operate rolling stock. The rainy season has set in again and we get rain
about three times a day., You can probably imagine how glad I shall be %o
get back to normal life.

It has ocourred to me that I must owe some dues and I would appreciate it
if you would send me the bill....

Needless to say, to men as interested as this who indicate that they wish to keep
in toueh with Council activities even during overseas duty, we have for some time
been mailing the News Letters first class, Several of our men have written to
comment on the News Letter from overseas stations; for example, Lt. Colman from
Italy and Cpl. Harry Scheid from Versailles, France, in the European theater, and
now Lt. Hanlon from the Asiatic. The News Letter does get aroundl

ART~-GALLERY The report haying this title sent to Council members with the
LIGHTING last issue of the News Letter was provided by courtesy of the
I1luminating Engineering Society. It seemed such an excellent
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report and on a subject in which so many of our members have either a direct or an
indirect interest, that the secretary asked Mr. Logan, I.E.S. delegate to the ISCC
and a member of the I.E.S. committee which prepared the report, if copies could not
be made available to the Council. Not long after this Mr. Hinckly, executive secre-
tary of the I.E.S., wrote that arrangements had been made to provide 200 copies for
distribution to interested members of the Council, Since this number nearly covers
our mailing list, it was possible to send copies of the report to all but I.E.S.
members, to whom it would be otherwise available., We thank the I.E.S. and recom-
mend the report to your attention.

EARLY Colors, too, to paint his body
FAINTING Place within his hand,
That he glisten, bright and ruddy
In the Spirit-Land.

From Schiller's "Nadowessier's Todtenlied."

FIATELLE!'S From Mr., Joseph P. Gaugler of Fiatelle, Inc,, Empire State Bldg.,
"THE STORY Wew York 1, W. Y. (color research, packaging, and production
OF COLORM design), we received a letter, dated June 28, indicating that we

have overlooked Fiatelle's pamphlet "The Story of Color." Chapter
I of this pamphlet (4 pp. with 3 figures) is on "The Teaching of Color in Schools,"
by Arthur B, Allen. Mr, Allen is the author of "Color Harmony; its Theory and
Practice" (F. Warne & Co., London and New Yorl; 1937) ond is not to be confused
with the late Arthur S. Allen, popularizer of the Munsell Color System and organizer
of the Allcolor Company. The author distinguishes three theories of color: that
of the artist?s pigment primaries, well executed with crimson lake, gamboge and
Prussian blue; that of the physicist's "light primaries," red, green and blue-
violet; and thet of the psychologist with four primary colors, red, yellow, (sea)
green and blue and "secondaries," orange, leaf green, turquoise and purple., It is
explained that the first theory utilizes the subtractive method of mixing; the
second utilizes the additive mixture of lights; and the third the "medial" method
of mixing which uses the spinning color wheel., (We were a bit confused here, since
"medial" suggested something intermediate between additive and subtractive mixing.)
The last section, entitled "Where we stand today," indicates the disadvantages of
the artist's or Brewster theory, states that the physicist's theory is “"altogether
useless" for the g¢hild in school, the practicing artist and the craftsman; and
states that the psychologist's or Ostwald theory is the only one that affords a
rational basis for the attaimment of perfect color harmonies.

The confusions of additive and subtractive mixing, of pigment (colorant) mixture
and color-stimulus mixture as well as the relations to the psychologists unique
hues, have becn treated by & number of authors. In the pages of the News Letter,

we mey rofer you to the November, 1941, issue (No. 38), where in reviewing Martin
Fischer's ''Tho Permancnt Palette," we wrote: "Musical terminology is much less
confusing; a musician never confuses his violin string with sound, although he
vibrates the violin string to produce sounds in much the same mamner that an artist
in oil paints applies a colorant to canvas in order to produce a given color effect.
Perhaps if paints, pigments, dyes, ete., could be thought of as colorants instead
of color, it might help," In comuenting on this statement by the Council Secretary,
Lr, Milton E. Bond, of the Rochester Athenaeum, wrote in part as follows (see pp, . :
6=7".0f the same issuwe): "If you get mercuric sulfide (vermilion) in your eye, it~
is wicomfortable and dangerous; if you get vermilion red in your eye, it may he
pleasing and thrillingl You (the artists) say you use paint only -- be awfully
carefull  -- I'd rather recoive the light from your paint." .

= i
34

¥



I-85.C.Ce NEWS LETTER NO. 60 8 July, 1945

As this subject is one of considerable interest, we take the liberty of referring
our readers to two other discussions of the relations between pigment mixing, color-
stimulus mixing, pigment primaries, light-stimulus primaries and the introspectively
"primary" colors. These are given in the references: Lieut. Dean Farnsworth, ISCC
News Letter No, 41 (May 1942), pp. 2=3, latitude and longitude of color; and D. R.
Dohner and C. E. Foss, J. Opt. Soc, Amer. 32, 702-8 (1942), color-mixing systems:
Color vs. colorant mixing. Perhaps here it may be woll to point out also that,
although the artists most commonly use red, yellow and blue as their primary color-
ants, this is not necessarily the "best" choice. At least in the "process" or
three-color printing and photographic industries, the tendency is to go toward
vellow, red-purple (magenta) and blue-green (cyan) as the most useful triad. In
this connection, one might do well to study the conclusions of F. F. Rupert, J. Opt.
Soce fmer. 20, 182-3 (1930), & study of pigment primaries and mixtures, D, MacAdam's
work, same journal, 28, 466-80 (1938), subtractive color mixture and color reproduc-
tion, as well as the spectrophotometric reflectance curves of various artists?! pig-
ments obtained by N. F. Barnes, J. Opt. Soc., Amer. 29, 208-14 (1939); also Tech.
Studs Field Fine Arts, publ. for Fogg Art Museum, Harvard Univ. 7, No. 3 (Jan. 1939).

To return now to the pamphlet, "The Story of Color," we find that Chapter II
describes the "Color Helm," first built by Mr. Gaugler in 1932, This is the
Fiatelle "Guide to Correct Color," comprising a neat and conveniently arranged
scheme of printed colors and masks for the selection of harmonious color combina-
tionse The main feature is a circle of hues based upon Ostwald's. The primary
hues are red, yellow, green and blue; the secondary ones are orange,. leaf green,
turquoise and purple. In each range are shown three hues, making 24 in all; and
each hue is shown in three colors, "#ints," "pures," and "darks." The composition
of these is exactly stated, in the Ostwald manner, in percentages of "white,"
"black," and "pure color" content, Sections of the chapter, ppe 7 to 12 of the
pamphlet, state how the various combinations and contrasts may be obtained. They
are: "8 1/3 % adjoining contrasts," "6 2/3 % alternates," "41 2/3 % intermediates,"
"e6 2/3 % triads," and "100 % complementaries." Other sections deal with "split
complementaries" and "full complementaries," helpful suggestions, the science of
color (summary of Chap. 1), three ways to identify color (hue, value and chroma),
color behavior {cool or receding vs. warm or advancing colors), and color control
(relative areas, etc.); and it is stated that 13,824 color combinations are possible
with the Color Helm,

Chapter III, "The Story of Blue," by Mr. Gaugler, shows how the Color Helm is used

when blue is the predominant hue selected for an interior, & painting, a layout or

a package. Chapter IV is a price list and list of references on color; and Chapter
V, gives "Applause" for the Color Helm received by Fiatelle. In this connection we
may recall a letter from a user of the Color Helm reproduced in News Letter No. 57

(Jan, 1945), pp. 4-5.

MEETING OF At the suggestion of Chairman Zigler, the ISCC Executive Committee
EXECUTIVE met in Boston, at Hotel Fensgate, on June 29, As usual, the
COMMITTEE chairmen of active committees and one or two persons working on

Council problems met with the Executive Committee. On that day
the committee were the guests of Professor Arthur Pope, Acting Director of the Fogg
Museum of Art, Harvard University, at an informal luncheon at the Faculty Club; and
on the following day members of the Color Aptitude Test Committee were the guests
at Wellesley, Mass., of Mrs. Michagl J. Zigler, wife of the Council chairman, who
is Professor of Psychology at Wellesley College.
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The business session of the Executive Committee (passing upon membership applica-
tions, reports of committees, including the nominating committee,; etc.) was rather
routine in nature and was disposed of quickly. The meeting was made memorable,
howevers by an informal visit to the Fogg Museum of Art, Harvard University, where
Aceting Director Arthur Pope and members of the staff of the Musoum gave an informal
telk and exhibition of the methods of color organization and teaching, with appli-
cations to pictorial and abstract art, as used at the Museum. There was consider-
able free and inflormsl discussion, and a meeting of the minds; and the occasion was
made memorable and utterly delightful by Professor Pope's able and lucid presenta-
tion and the rational and plausible way in which the ideas dewveloped. Very inter-
esting too wus the presentation and exhibigbn of obstract designs based upon a
scientific approach to color by Morton C. Bradley, Jr. We hope to report on lir.
Bradley's work in the next issue of the News Letter,

Professor Pope's fundamental postulate, in his approach to harmonious or pleasing
combinations of color and to esthetic significance, was expressed centuries ago by
Xenophon in the aphorism: "All things without exception, because of symmetry, will
appear nore beautiful when placed in ordor." This is the principle used much later
by Munsell and Ostwald. If the principle is valid, cclor arrangements will be most
pleasant and significant if they are based ultimately upon the most rational pos-
sible organization of colors generallys. In his work and teaching Arthur Pope
utilizes the Munsell color system, with modifications toward a "working coler
solid" suggested by his own experiments and observations. Regular or orderly paths
in this modified color solid aro examined with particular attention to the contrasts
between the colors represented in the paths. Some of the paths are found to be
particularly significant, Though starting from a theoretical principle -- Leonardo
seid that an artist without a theory is like a meriner without a compass -- Pope
checks the results of the theory at every point by reference to experiment and %o
the accumuloted experience generally bearing upon esthetic significance.

In correspondence with the Editor-in-chief, Pope wrote that he is suspicious of the
matter of preferences or pleasantness, for esthetic wvalue troanscends mere agreeable-
nessy the prinecipal difficulty is that preferences for colors or their combinations
involve so many factors of association, temperament, etc., that they form an wncer-
tain basis. In a letter dated April 26, 1845, he wrote: '"vhat we want to know is
how meny different weys we can achieve orderly relationships which are visible
appreciably, and then how each kind of orderly relationship may be made esthetically
significant." With these ideas we can readily agres. e disagree in o direction
we shall mention; but we continue ‘to quote the same letter. "Of course there is
nothing new about the idea of order and diversitye. The Greeks certainly thought
that out firste Only it is I believe not a matter of a mean between two opposites
(italiecs ours- Ed.), for this would imply that you can have too much order, (lote
that he did not say that you cannot have too much diversity. - Ed.) My idea is
that diversity is a means to mnke order emotionally apprecisble -~ you cannot have
too much- order,”

In a 1934-5 series of articles on harmony, the Editor expressed similar ideos.
Variety (diversity) was said to be the "spice" of life in design; but the sense of
unity, order and congruity is its "food." The spice makes the food "emotionally
appreciable," to use Pope's phrase, bub it cean be overdone. Food cammot be overdors;
that is, except in the grossest sense, and of course even order carricd to the limit
becomes monotony. We found ourselves going along with Pope, too, in our early
writing and later as an experimental conclusion, in the validity of a principle
which may be called a substitution of amounts of contrast of different kinds, one
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for another, When the hue contrast!iré small, there should be larger value and
chroma contrasts; when the hue contrasts are great, the other contrasts may be
smaller.

Ve differ with Pope only in the belief that experiments on the pleasantness of
simple color combinations may yield results which may serve as a point of departure
or vantage point from which the subleties or complexities, mentioned by Pope, may
be atbtacked. DNor is this any real difference, for we have seen no evidence that
Pope has been so appalled by the complexities as to wish to ban from consideration
facts observable in simple experiments, as has been the case with some too en-
tangled in the elaboration of their theorics.

In his infommal presentation Pope dealt with the importance or esthetic significance
of whot Ostwald called the "shadow series," and with the importance of a composite
parameter in the color solid which he sometimes called "saturation 2" because it is
different from Munsell chroma or saturation as used by others. In the shadow
series saturation 2 is constant; and Pope believes it is significant. We have
asked Dr. Judd to discuss these particular points in the next News Letter.

Our available space does not permit further discussion of Pope's ideas. But we
shall close this note by recalling our pleasure in hearing an interesting but dif-
fioult subject logically and lucidly presented in a delightful way by a master of

his subject, T ¢l
THE MAGIC Under this title was a nearly full-page article in the St. Louis
OF COLOR Globe-Democrat of (about) May 22, It dealt with the work, and

showed a picture of, Yr. George D. Gaw, Director of the Color
Research Institute of fmerica, and his associate Dr. Louis Cheskin., These Chicago
color specialists say that color is the key to comfort, convenience, appearance,
safoty and even health. Many familiar as well as originel ideas are reported inthe
articles There were advocated brightly colored bases for electric stop signals
and boulevard stop signs, instead of “camouflage" (diagonal black and white
stripes); blue-green walls on bedrooms, waich are also to have pink sheets; adjoin-
ing rooms painted with "split complements," the full complementary contrast being
too strong end dangerous; tablecloths and napkins in complementaries, so that white
napkins will not disappear into white tablecloths; blue slaughter houses and
kitchen-door screens to dispel flies; red to repel mosquitoes; black roofs and
vhite ceilings Tor doghouses, to make the dog more comfortable in winter; black
auto drivewnys to decrease the winter icej white tarpaulins for ice wagons; avoid-
ance of bright yellowish green (chartreuse) dropes to prevent nausea at work;
orange in the danger areas of machines; bright red stripes on washroom floors "to
1ift the loafer right up and out;" orange vertical faces of stoirs to impel the
lifting of the feet; green walls in operating rooms and green costumes for surgeons
and marses to avoid troublesome afterimages; but the use of complementary after-
images by women wanting to kmow color schemes for their dress ensembles. TWe found
this article interesting reacding,

EYESIGHT From Dr. D. B. Armstrong of the lMetropolitan Life Insurance Company

BULLETIN we have recently received a 70-page Industrial Heolth Series
Bulletin (lo. 4): IHethods of Testing and Protecting Eygsight in

Industry. The bulletin includes sections on the purpose and scope of industr%al

eyo examinations, visunl testing in industry, functions of the eyes and techniques

for their measurement (including color-vision tests)s specinl arrangements fo? oye

protection in fine work, basic principles of industrial illumination, industrial
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lighting standards and industrial lighting systems. The bulletin is well illus-
troted and should serve as an excellent inbroduction to work in this field. Among
others, the assistance of the ISCC through our Secretary, and of Dr. Gertrude Rand,
in the preparation of this booklet, is acknowledged. Any one interested in seeing
a copy might write to Dr. Armstrong at One Madison Avenue, New York 10, N. Y.

FLUORESCENT In the pages of Illuminating Engineering in recent months,
LIGHTING discussion has been going on concerning fluorescent lighting

and complaints of workers in industrial plants., In the lay
1945 issue appears the most recent of the series, an article by D. D. Morgan of
Scattle, Vashington, entitled "There is Something Wrong with our Fluorescent
Lighting Applications." Persons interested in this subject are referred to this
article and to the discussion by Luckiesh and by LeGrand Hardy, which fol lows the
article. This discussion seems to present a sensible view of the subject. Dr.
Herdy is skeptical concerning the ariboflavinosis (vitamin By deficiency) hypo-
thesis that has been proposed regarding the action of fluorescent light on the eyes,
and helieves that at present the chief difficulties referable to fluorescent light-
ing installations arise from high intrinsiec brightness and inadequate control of
glﬂ-re .

SYNCHRONIZED This was the title of an editoriel in the Washington Post on
MEN April 5. It states that under the auspices of the Men's

Fashion Guild of New York there began in retail stores that
week a campaign to educate men to harmonize more effectively the colors of their
suits, shirts, hats, socks, neckties, handlterchiefs, garters, suspenders and cuff
links, About 100 articles of men's wear were shown in two color themes, bluo and
golde This was the first coordinatcd color combination to be attempted in the men's
wear industry, Commenting that men have been less style conscious, more color
blind, more restrained and less given to panic or luxury buying, than women, the
editorial goes on to picture the troubles men face. "They will find it no simple
matter to get synchronized with, say, a cocoa-brown suit that requires a strato-
beige shirt striped in turf tan, a Fort Knox gold necktie with rust polka dots,
coffee-colored socks with gold clocks, burnt-caramel suspenders, tobacco leaf
handkerchisf with a Fort Knox gold stripe (to accent the tie) and topaz cuff links."
The editor exercised his fancy further in speaking of the problems of rotation of
dominant hues and the difficulty of trying to beat other men to the tie of the weck
or the handkerchief of the day.

OUTLINE 1577 In Saxony, tho use of indigo was prohibited as a "perni-
HISTORY cious, deceitful and corrosive dye" (and smelly when vatted)
OF COLOR

(CONT. ) 1653 C. Huygens (1629-95) began work on his "Dioptrica"

17th cent., William Briggs of Norwich, England, discovered the optic papilla;
Leeuwennoeck first employed the microscope on the tissues of the eye, and dis-
covered the layer of rods in the retina; also the fibers of the cornea and lens;
Daca de Valdes, of Spain, mentioned the use of convex lenses after the cataract
operation, which was still done by the method of "depression"

1656 A. van Leeuvenhoeck; see News letter No. 49

1659 A, Kircher (1601-80) first observed micro-organisms with the microscope;
Ce Huygens discovered & ring about Saturn
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1663 J. Gregory; see News Letter No. 49. R. Boyle (1627-91) observed the propaga-
tion of light through a vacuum; collected the ideas of his predecessors on color
and made some experiments of his own; studied fluorescent phenomesnon mentionsd by
Kircher (1671), but did not recognize its true nature

1664-5 R, Hooke; see News Letter Nos. 49 and 50; F, M. Grimaldi, see News Letter
lloe 49

1165-7 I. Newton; see News Letter No. 49; (worked on infinitesmal and fluxional
calculus, infinite series and the binomial theorem; fundemental prineiple of
eravitation, )

1666-9 TFrench Academy, E. Mariotte. E, Bartholinus and I. Barrow; see News Letters
Nose 49 and 50; (N. Steno laid the foundations of crystallography.)

1669-71 I, Newton, J. Gregory, R. Boyle and the painter Hobbema; sce News Letters
HNos. 49 and 50

1671 A. Kircher first described the "magic lantern" and studied fluorescence;
found an infusion of Lignum nephriticum to be transparent to transmitted light but
a bright green by scattered light

1672 R. Hooke, I. Newbton, Colbert and d'Albo; see News Letters Nos. 49 and 50;
We Salmon published his "Polygraphice" and R. Boyle his "On the Light of Fish;"
(0. von Guericke invented the first static electrical machine)

1674 I, Newton studied the fluorescent phenomenon mentioned (1671) by Kircher, but
did not recognize its true nature, I. Barrow published a lens formula in his
"lectiones Opticae™

1675 I. Newton and O. Romer; see News Letter No. 503 (G. W. von Leibnitz invented
calculus; publ, 1684)

1677-80 R. Descartes and J. Bremnsr; see News Letter No. 503 (R. Boyle, 1678,
introduced the modern concept of a chemical element)

1682 C. P, Ango quoted Perdis (both Jesuits) on a wave thsory of light, mentioned
by Buygens; (E. Halley correctly predicted the return of Halley's comet); about
this time Huygens discovered the achromatic (Huygens) eyepiece for a telescope

1684-6 D, Tuberville and A. Cassius; see News Letter No. 50; (1685-6, Newton
stated his three laws of motion)

1687 (Ae Ve Leeuwenhoeck discovered bacteria; Newton published his "Principie")

1689291 R. Waller and C. Huygens; see News Letter No. 50 (correct the spelling of
the lakter's name) ‘

1690 J, Locke (1632-1704) in a famous essay distinguished "primary" qualities, as
extensity and motion, from "secondary" ones, as color and hardness, the latter
being properties of "consciousness"

1692 I..Néwton; see News Lejter No., 503 W, Molynsux published "Dioptrica nova "
vhich contained an abscissa formula for thin lenses
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1693 E. Halley published the lens formula in its present form

1695 D. Gregory (1661-1708) first suggested the possibility of the achromatic
lenses

ce 1700 Joh. Bernoulli published his minimum principle for the path persued by a
ray of light

1703 C. Huygens published the "Dioptrica" (begun in 1652); explained some
phienomena of halos and parhelia

1704-10 Je Méry, I. Newbon, R. Hooke, Bishop Berkeley, M. Brisseau and the
painter Watteau; see News Letter No, 50

(1713 Jac. Bernoulli published his classic work on probability)

1715 B. Toylor (1685-1731) first determined the differential equation for the
path of a light ray in a homogensous medium (and in 1719 wrote on perspective;
first gensral statement of the principle of vanishing points)

1717 I. Newton, in an edition of his Opticks, explained polarization (discussed
but not explained by Huygens in 1690)

1720-22 - Lancret, Nattier (and Stradivarius, Handel, Bach, Voltaire, Marlborough
and Peter the Gréat); see News Letter No. 50

1722 Re Cotes (1682-1716) in a posthumous work made the first attempt to frame
a theory of errors of observation; attocmpted To extend the laws of single lenses
to systems of lenses :

1727 J. Bradley; sce News Letter No, 503 Schultze observed the chemical action
of light on silyer salts, and tho color change

1728=30 P, Bouguer, Le Blond, Gautier, Tiepolo; Chardin and Pater; see News
Letter No. 50

1735~8 Celsius, Dufay, R. Smith and J. Hoofnail; sce News Letter No. 50; add

that Smith's optics gave R, Cotes' theorems for the "apparent distance! pf an
object viewed through any number of thin lenses; (also that, 1735, C, Limnaeus

published his botany "Systema Naturae," and L, BEuler founded analytical mechsnics
in 1736) rAql ;

N?4O-43 Barth, Comte de Buffon, Boucjer, Cangletto and Guardi; see Nows Letter
0. 90

1745 Daviel removed (not by suction) from a living subjoct throygh the anterior
chamber a cataract broken up by accident- (St. Yves had merely removed an unbroken
. lens already dislodged into the anterior chamber)

1745 Tobias Meyer, mathematician of -Gittingen, produced three "Pundemental
colors" yellow, red, and blue, all the admixturcs from two of these and then from
three of these, graded in gteps of onpe-half to get all possible colors within
these limitations. All were put-in a triangle with the three fumdamental colors
at the cormers, binary mixtures on the sides and tertiary ones within. Besides
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this he made a number of other triangles with black and white. The work was edited
by Lichtenberg after Meyer's death. According to Ostwald, Meyer had the idea of
the three-fold nature of mixtures, which was retained by Lambert, Runge and

Chevreul. Meyer thought of black and white as independent; Runge but not Lambert
or Chevreul agreed.

1762 De la Faye was the first to suggest discarding the lance and scissors of
Daviel in the cataract operation; and in 1743 Sharp of London did so, making a cut
with the knife

BIBLIOGRAFHY M, H, Pirenne; Nature 155, 177-8 (Feb. 10, 1945); colour vision
of the fovea centralis

ke H, Pirenne & A, C. Crombie; Nature 153, 526-7 (1944); white plumage of sea-birds
(and camouflage)

Fe H, G, Pitt; Nature 154, 466-8 (1944); monochromatism (type of color blindness)

F. H. Go Pitt; Proc. Roy. Soc. B 132, 101 (1944); the nature of normal trichromatic
and dichromatic wvision

Pittsburgh Paint & Varnish Prod, Club; Off, Digest Fed. Paint Var, Prod. Clubs No.
231, 462 (1943); protection against fading offered by various types of paint films

Pittsburgh Plate Glass Co.; "Color Dynemics" (pamphlet on the use of color in
plants to promote continuity of employment, improve efficiency of operation and
maintain quality of production)s 1944

As Pope; J. Opt. Soc. fmer. E&, 759-65 (1944); notes on the problem of color harmony
and the geometry of color space (criticism of theory of Moon and Spencer)

Re W. Pringle; Nature 153, 81-2 (1944); a new type of microphotometer
P. Pringsheim & M. Vogel; "Luminescence of Liquids end Solids;" ppe x +-201;

Interscience Publishers, New York (1943); $4.00; review in Nature 154, 625 (1944)
by J. T. Randall

Ve K. Prokovief; Zhur. Tekhn, Fisiki 13, 394-404 (1943); visual method of photo-
grophic photometry

E. Putseiko; J. Toch. Phys. USSR 9, 950-2 (1939); Chem. Zentr. 1941, ii, 235,
photometry with colored light sources (with Se photocells)

C. V. Raman; Nature 155, 396=7 (March 31, 1945); scattering of light in crystals

Je Te Randall; see P. Pringsheim & M. Vogel

F. I. G. Rawlins; Nature 155, 287-8 (March 10, 1945); review of W. D. Wright's
"The Measurement of Colour"

Lord Rayleipgh; Nature 152, 676-82 (1943); optical topics in part connected with
Chuarles Parsons

A. Le Raymond & E. F. Schroeder (to G. D. Searle & Coe); U. S. Pat. 2,365,777 (1944);
X-rey kidney-visunlization agent
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ACCEPTANCE OF RECOMMEWDED COMMLRCIAL STANDARD
This sheet properly filled in, signed, and returned will pro-
vide for the recording of your orgunizatlion as an acceptor of this
recommended commercial standard.

Date . . . - - - - - - - . . -

Division of Trade Standards,
National Bureau of Standards,
sthington 25;+D.C6s -

Gentlemen:

We believe that the Recommended Commercial Standard, TS-3961,
constitutes a useful standard of practice, and we individually plan
to utilize 1t as far as practicable in the
production 1/ distribution 1/ purchase 1_/ testing 14

of Color Materials for art Education in Schools beginning January 1,
1946. We reserve the right to depart from 1t as we deem advisable. .

We understand, of course, that only those articles which
actually comply wlth the standard in all respects can be identified
or labeled as conforming thereto.

Please advise us when this standard is promulgated and send us
a printed copy when available.

Signature of
authorized officer

(in ink)
(Kindly typewrite or print the following lines)

Name and title
SUIZUBNERE) e ia ealE el N e AT PR R TR

Organization . . . . . . . . o
(Fill in cxactly as it should be 1isted in pamphlet)
If acceptance represents an individual only, indicate your
organization in parentheses.

Street addl’eSSo - - ] - . . - - . . . . - - - - - . - - . - - . . L]
Cit'y, ZOIIB, and Sta te L] . . . - . . . . ] . - - - L} " . . L4 . . - L]

1/ Underscore which one. Please see that separate acceptances
are Tiled for all subsidiary companies and affiliates which should
be listed separately as acceptors. 1In the case of related interests
trade associations, trade papers, etc.,desiring to record their
general support, the words "General Support" should be added after
the signature,

COUNeIL,
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RHCOI"“'[L IDED COMMERCIAL STADARD
for
COLOR MATERIALS FOR ART EDUCATION IN SCHOOLS

(Proposed by The Crayoh, Water Color and Craft Institute, and
adjusted in cooperstion with other interested organizations.
Endorsed by the Association of School Fusiness OPf1c1a1°)

PURPOSE

-

1. The purposesof this commercial standard are to provide a
guide to school authorities in the purchase of color materials for
art education in schools, as to satisfactory color, working
oproperties-and durability; to eliminate confusion in nomenclature;
to promote fair competition among manufacturers by providing criteria
for differentiation among materials of known satisfactory compcsition
and others considered unsuitable for art education in schools, and
thus to provide & basis for certification of quality.

2. This commercial standard covers minimum requirements for
color materials of satisfactory colorand working properties for art
education. It is not intended that all color materials for art edu-
cation meeting the requirements shall be identical, nor of uniform
excellence in all respects. Variations in manufacture not controlled
by the specification may cause some schools to prefer one brand over
another, both of which are acceptable under this specification.

3, This commz=rcial standard covers material and workmanship,
working qualities, color, packing and quality guarantecs of the
following color materials for art education in schools:

Page No.

(1) wax Crayons ; AR : it : 2
(2) Pressed Crayocns . . A R O PR T vy o B =
(3) Semi-Moist water uolors Rl ol I LCECS TN S 4
() Doy Gake Waher TODEOTS s 30 iidi et o sk s e v 5
S TR S TS E ot e erds 3 U AN e AT e ST 6
e S e G ) 14 T i e el o SR At = LR S Y L S N el U 6
(7) Type “A" White Dustlcss BRlackboard Crayons. . . . 7
(8) Type "B" White Dustless Blackboard Crayons. . .« 8
(9) Sight Saving Dustless Blackboard Crayons. . + . .- 8
(10) Colored Dustless Crayons. . . AR TR 9
{11) Molded _1Eht caving “luokbﬁard Frayon ot e - 9
)Mo lded White CHAEIKICTAVORSS o » s « & & & & 3 5 & 10
\- (15) HMolded Colorad -Chalk Crayons: + s s e o 4 5 o 10
(14) Lecturers! Colored Chalk Crayons. « « « + o« o - i
(15) Lecturers! Colored Dustless Crayons . -« s« o« o s 11
TR e e s R S R e T Ca TR - 12
(B SMeRSIEHE Gl & s o Rhac s e eat e - WLR v e s R 13

4. For the purpcse of these¢ standards the following definitions
shall apply:
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HUE - The hue of a color determines whether it is red, yellow, green,

SRy blue, purple or an intermediate. A color possessing hue is
called a "chromatie!" color, a2ll others (white, black, silver
and gray) are called "neutral" colors. This standard does .not
place definite restrictions on variations in hue.

VALUE - The value of a color is its lightness or darkness, expressed
on a scale extending from black to white by perceptually uni-
form steps. -This standard does not specify values.

CHROVMA - The chroma of a color is the degree of its departure from
the gray of the same value. If the color of the sample to be
tested differs in hue and value from the standard to a degree
which prevents judgment as to the relative chroma, the decision
shall be based upon funsell chroma. With respect to any one

pigment used within the limitations customary for art materials,

the chroma of a chromatic crayon or paint is a measure of.the
relative amount of pigment it contains. Excepting modeling
clay and pastel crayons, this standard sets definite limitation
below which the chromas of art materials conforming to this
standard may not fall.

DETATIL REQUIKE {ENTS
WAX CRAYOSNS

5. Size. Drawing crayons shall be 3 5/8 ins. long and
5/16 in. in diameter.

Kindergarten crayons shall be 4 1/4 ins. long
and 7/16 in. in diameter.

The shape may be either round or hexagonal. The measurement of the
diameter of the hexagonal crayons shall be the distance between
parallel flat sides.

6. Material and workmanship. Wax crayons shall be made of
quality pigments, high quality waxes and other essential materials,
thoroughly and uniformly molded. They shall be free from grit and
other substances thut will impair their working properties. The
color distribution shall be uniform. They shall not contain in
excess of .5 percent free dyestuff.

7. Waxes. The basic ingredients used in wax crayons shall be
paraffin wax.and stearic acid or equivalent. The paraffin content
shall be not-less than 40 percent; the stearlc acid, or equivalent
content shall be not less than 40 percent:. The average melting
PGintlii)the-colored crayons sholl be not-less than 120.0°F (See
par. .

8. Working gualities. Wax craoyons shall have a marking textur:
which yields color freely without scratching, dragging or smudging.
Under normal working conditions there shell be a minimum of flaking
or piling. Colors shall blend readily. The crayons shall withstand
normel temperature changes without bending.

el
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9. Toxicity. Wax crayons shall not contsin lead, arsenic or
other toxic matirials in excess of .05 percont.

10. Packaging kach wax crayon: shall be wrapped with a printed
or colorca laool indlc ting the color of the crayon and shall be
pleinly marked with brand and/or company name. The crayons shall be
packed ns spccificd in Simplified Practice Recommendation R192-45,
a8 lssued by the National Bursau of Standards.

1l. Chromz. The chroma of all chromatically colored wax crayons
shall cgual or excoed the Munsell chroma smp01f1ga in table 1 when
tecsted cccording to paragraphs 110 and 110a.

12. Color range. (Drawing crayons). The color range of wax draw-
ing crayons shall be: black, blue (ultramarine), bluc-green, blue-
violet, brown (burnt umber), burnt sienna, carmine-red, dark blue
(Prussian), dark grcen, d““k red (Indian), gray, groen, lavende r,
light blue, light recd (pink) licht yellow, magenta, middle blue
green, olive-grecn, orange, red, red-oraénge, red-violet, turquoise
blue, violet, wzite, yecllow, y»llow-grgc 1, yellow-ochre (gold-ochre),
yellow=-orangc. : \

13, Golor range. (Kindergarten crayons) The color range of wax
kindergarten crayons shall be: black, blue, blue-green, blue-violet,
brown, burnt siemna, flesh, gray, green, magenta, orange, red,
red-orange, red-violet, turquo1se blue, violet, wnite, yellow,
yellow-green, yellow-orange.

v

PRESSED CRAYONS

14. Size. Drawipg crayons shall be 3 1/2 ins. long and 5/16
in. in diameter, or 3 ins. long by 1/4 in. in
diameter.

Kindergartsn crayons shall be 4 ins.long and 7/16
in. in diameter.

Pressed drawing crayons shall be either round or hexagonal; pressed
kindergarten or enlar ed drewing crayons shall be either round,
hemagona¢, or round w1tn one flat side - each to contaln an eguiva-
lent amount of material by volume, using round dimension as basic,
with a tolerance of * 5 percent by volume.

. 15, Materizls and workmansl:ip. Pressed crayons shall be made of
quality pigmznts together with waxes and other essential naterlals,
thoroughly and uniformly pressed into a homogensous crayon. They
shall be free from grit cnd other substances that will impair their
working proverties. The color distribution shall be uniform
throughout.! They shell not contéin in excess of .5 percent fred dye-
stuff.

16. Working gualities. Pressed crayons shall have a marking
texture which yields color freely without scratching, dragging or
smudging. Under normal working conditions there shall be a minimum
of flaking or piling. Colors shall blend readily. They shall with-
stand normal tomperature changes without bending.
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17. Toxicity. Pressed crayons shall not contain lead, arsenic,
or other toxic materials in excess of .05 psrcent,

18. Packaging. Each pressed crayon shall be wrapped with a
printed or colored label indicating the color of the crayon, and
shell be plainly marked with brand and/or company name. The crayons
shall be packed in standard type containers as set forth in the
Simplified Practice Kecommendation R192-45, &s issued by the National
Burcau of Stardards. f

19. Chroma, The chroma of all chromatically colored pressed
crayons shall equal or oxceed the Hunscll chroma specified in Table
1 when tested according to puragruphs 110 and 110a.

20. Color rangec. (Pressed drawing crayons) The color range of
pressed drawing crayons shall be: black, blue, blus-green, blue-
violet, brown, gray, green, magenta, orange, red, red-orange, red-
violet, turquoisec blue, violet, white, yellow, yellow-green, yellow-
ochre, yellow-orange.

2l. Color range. (Kindergarten) The color range of pressed
kindergarten crayons shall be: black, blue, blue-green, blue-violet,
brown, burnt sienna, flesh, gray, green, magenta, orangec, red, red-
orange, red-violst, turquoise blue, violet, white, ye¢llow, yellow-
green, yellow-orange.

SEMI-MOIST WATER COLOKS

22. Size. Semi-moist water colors shall be put up in rectangular
pans commonly known as "half-pans", size (inside dimensions) 5/4 in.
long, 9/16 in. wide and 1/4 in.deep; "three-guarter pans", size
1 3/16 ins. long, 1/2 in. wide and 1/4 in. deep; and "Full pans",

1 1/4 ins. long, 3/4 in. wide and 1/4 in. deep; or in oval or round
pans containing a volume of material eguivalent to that held by the
half pans. '

23, Material and workmanship. Semi-moist water colors shall be
manufactured from quality pigments and other essential materials.
They shall be thoroughly ground and dispersed in a watcr-miscible
vehicle. They shall be dried to a consistency such that, under
normal climatic conditions, the material will not soften and run
out of the pans. Scml-moist water colors shall be free from air
holes and grit. The pans shall be so: filled, that when received,
the outer rim of the concave surface of the color materisl shall ex-
tend to the brim of the pan. - -

24. Working qualities. ®~emi-moist water colors shall have a
smooth, uniform sprcad and shall dry without gloss. They shall mix
satisfactorily with each other to produce intermediatc shades, &nd
shall 1lift recadily from the pans when a wet brush is applied.

25, Toxicity. ©Semi-moist water colors shall not contain lead,
arsenlc or other toxic materials in excess of .05 percent.
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26, Packaging Semi-moist woater colors shall be packed in a
rslled-edge metal box 1/ of substantial construction with a hinged
cover cont¢1n1n5 mixing divisions. Each box shall be equipped w1th
& suitcble tray which will hold rcmovable water color pans, and the
box shall include & suiltavle No.7 brush. All boxcs shall have baked
cnamel finish on the inside and either lacquer or enamel on the out-
side. ILach box shaoll bear a brand and/or company name. Semli-moist
watér color refills shull be packed in metal clips or boxes contain-

&-ng either 6 or 12 half pans.

27. Chroma. The chroma of 4ll chromatically colored semi-moist
water colors shall zqual or exceed the Munsell chroma specified 1n
table 1 when tosted according to D,rhdruphs 110 and 110b.

28. Color ronge. (Half pans) The color runge of semi-moist water
eolors supplied in half pans shall be: alizarin erimson, black, blue
(ultramarine), blue-green, blue-violet, brown (burnt umber), burnt
sierna, dark blue (Prussian), gamboge, green, gold, magenta, peacock
blue, orangs, red (carmine), red-orange, red-violet, silver, tur-
quoise blue, vermilion, violet, white, ysllow, yellow-green, yellow-
ochre, yellow-orangc.

29. Color range. (Three-quarter and full pans) The color range
of semi-moist water colers supplied in full pans and three-quarter
pans shall bo: black, blue, brown, green, magenta, orenge, red,
red-orange, turquoise blue, violet, whitec, yellow.

DRY CAKE WATLER COLOKS

30. Size. Dry cckes Sha] be 1 1/8 ins. long, 7/16 in. wide and
1/4 in. thick.

31l. Matcrial and workmanship. DUry cake woter colors shall be
manufactured from guality pigments together with other essentical
materials. The cakecs must withstand normal climatic conditions.

52« Working qualities. Dry cake water colors shall have a
smooth, uniform spread when applied on water color paper and shall
dry without gloss. They shall mix satisfactorily with each other
to glve clear intermediate tones. The color shall 1ift readily from
the ceke when a wet brush is applied.

55, Toxicity. Dry cake wiater colors shall not contain lead,
\,, rsenic, or othcr' toxic materials in excess of .05 percent.

34, Packaging. Dry cake water colors shall be packed in suitabl

cardbosrd containers. Each cake shall beer brand and/or company nam

1/ Metal boxes arc standard packaging, but due to war restrictions,
cardboard boxes may be uvsed until such time as restrictions on labor
and metal are removed.
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35+ ‘Chroma. The chrema of all chromatically - .e¢olored 'dry cake
water colors shall cqual or exceed the Munsell chroma specified in
table 1 when testod according to paragrepns 110 and 110c.

36. Color rangec. The calor'rangu of the dry cakc water colors
shall be: alizarin crimson, black, bluc, brown, carmine-red, grcen,
orange; turquoise blue, wislet, white, yellow.

LIQUID TEMPERA = -

37 Materiﬂl and workmanship. Liquid tempera shall be made from
gquality pigments and other essential matcrials, ground and dispersed
in a suitable water-miscible vehicle, which when thoroughly SterPd
will be recady for immedlate use.

38. Working aualities. Liquid tempera colors shall have 2
smooth uniform spread. They. shall brush easily and adhere evenly on
illustration board without flaking or chipping. They shall dry to a
cleaen velvety matt finish. They shall intermix readily, giving clear
intermediate tones without streaking. They shall rot bleed, chip or
peel when one color is appliled over a dried ccat of another color.

39 Preservatiﬁes. ‘Liquid tempera colors shall contain the
necessary preservitives so that they will keep for at lecst one year
without decomposition. =

40, Toxicity. Liquid tempera colors shall not contain lead,
arsenic or cther toxic metals in excess of .05 percent.

41. Packaging. Liquid tempera colors shall be packed in glass
jars. Each jar and container shall bear thc name of color, brand
and/or CoOmPany nNome.

42. Chroma. Thc chroma of &ll chr*mutlcally colored llquld
tempera shall cqual or exceed the Munsell chroma specified in table
when tested according to paragraphs 110 and 110d.

45. Color range. The color range of liquid tempera shall be:
black, blue (hltrgmarlnb), blue-green, blue-violet, brown (burnt
umbcr), burnt sienna, dsark blue (Prussian), dark green, dark red,
emerald green, gold, grey, green, magenta, lavender, medium yellow,
orange, red, red-orange, red-violet, silver, turquoise blue, ver-
milion, violet, white, yellow, yellow-green, yellow-ochre, yellow-
OTENZE

POWDER TEMPERA

44, Materials ond workmanship. Powder tempcra shall be made of
quality pigments, sizing, preservatives and other essential materisal
They shall be intimetely ground and mixed in such a manner a&s to in-
sure & smooth uniform powder sufficiently fine, when wet, to pass
through a 325 .mesh sercen.  The powder shell flow freely from the
canister,
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45. Working qualities. Powder tempera shall be so‘Compounded
that, when mixed with water, it will produce liquid color readily.
The colors shall have 2 smooth uniform spread. They shall brush
easlly &nd adhere evenly on drawing peper without flaking or.
chipping. The colors shall not bleed, chip or peel when -one colcr
is applied over a dried coat of another color. g

463 -Proscrvatives. Powder tcempera shall contain thé necessary
nreservatives so that when mixed with water, it will remain un-
decomposed for onc month.

47. Toxicity. Powder tempera shall contain no lgead, arsenic, or
other toxlic metels in exccess of .05 porcent. 7

48, Packeging. Powder tempera shall be packed in cardboard
canisters having an average minimum contcnt of 16 ozs.by weight and
equipped with a secaled pourlng opening. The canister shall bear a-
label containing printed instructions for use and shall ‘'be plainly
marked with name of color, brand and/or company name.

49. Chrcma. The chroma of all chromatically colored powder
tempera shall equal or exceed the Munsell chroma specified in table
1 when tested according to paragraphs 110 and 1lOe.

50. Color range. The color range of powder tcempera shall bes:
black, blue (ultramarine), bluc-green, blue-violet, brown (burnt
umber), burnt sienna, dark hlue (Prussian), dark green, gold, gray,
green, magenta, orange, red, red-violet, red-orangec, silver, tur-
quoise blue, violet, white, yollow, yellow-grcecen, yellow-orange,
extending white.

TYPE "A" WHITE DUSTLESS BLACKBOARD CRAYONS

51. Size. Crayons shall be 3 1/4.ins. long and 3/8 in. in
diameter.

52. Material and workmanship. Type "A" dustless blackboard
crayons shall be made of high qu¢lity levigated whiting and other
essential materials. The whiting content shall be not less than
90 percent. The crayons shall be free from grease, grit and sandy
abrasives. They shall register a highly visible and distinct mark
that can be easily erased. '

55. Transverse strength. The strength of Type "A" white dust-
less blackboard crayons shall be such that if a crayon ‘is supported
at points 2 1/2 ins. apart and -a welght applied midway between the
supports, the average transverse breaking strength shall be not less
than four pounds. :

54. Packaging. Type "A" white distless blackboard crayons
shall be packed as specified in the ~implified Practice hecommenda=-
tion R192-45 as issued by the National Burcau of Standards. Each
package shall be properly identified with brand and/or company name.
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TYPE "B" WHITE DUSTLESS BLACKBOAKD CRAYONS

55. Size. Crayons shall be 3 1/4 ins. long and 3/8 in. in
diameter. :

56, Material and workmanship. Type "B" white dustless black-
board crayons shall be made of high quality levigated whiting and
other essentlial materials. The whiting content shall be not less
than 45 percent. The crayons shall be free from grease, grit and
sandy abrasives. They sheall register a highly visible and distinct
mark that can be easily ercsed.

57. Transverse strength. ~ The strength of Type "B" dustless
blackboard crayons shall be such that if a crayon is supported at
points 2 1/2 ins. apart and a welght applied midway between the
supports, the average transverse breaking strength shall be not less
than four pounds.

58. Packaging. Type "B" white dustless blackboard crayons shall
be packed o8 specified in Simplified Practice Recommendation R192-45,
as issued by the National Bureau of Standards. Each puckagc shall
be properly identified with brand and/or company name.

SIGHET SAVING DUSTLLESS BLACKBOARD CRAYOIIS

59, Size. Crayons shall be 3 1/4 ins. long and 3/8 in. in
diameter.

60. Materials and worlkmanship. Dustless sight saving blackboard
crayons shall be made of high quality levigated whiting, organic
coloring, and othcr essential materials. The whiting content shall
be not less than 70 percent. The crayons shall be free from grease,
grit, and sandy abrasives. They shall cohtain a very small amount
of non-toxic, non-staining, organic coloring material so as to
render a light yellow, distinct mark that can be ezsily erased and
which under adequatc illumination, may be read from all parts of the
average classrooms. They shall not contain in excess of .5 percent
free dyestuff,

6l. Transversc strength. The strength of sight saving dustless
blackboard crayons shall te such that if a4 crayon is supported at
two points 2 1/2 ins. apart and a weight applied midway between the
supports, the average transverse breaking strength shall be not less
than four pounds.,

62. Toxicity. Sight suaving dustless blackboard crayons shall
not contain lead, arscnic or other toxic materials in excess of .05
percent. '

65. Packaging. Sight saving dustless blackboard crayons shall
be packed as specified in the Simplified Practice Recommendation
R192-45, as lssued by the National Bureau of Standards. Each pack-
age shall be properly identified with brand and/or company name.

64. Chroma. Thec chroma of sight saving dustless blackboard

crayons shall not excced 6.5 when tested according to paragraphs
110 and 110f.

~

~d
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COLORED DUSTLESS CRAYOIS

65. Size. Colored dustless crayons shall be supplied in two
s: (I) 3 1/4 ins. long and 3/8 in. in dismeter, (2) 2 3/4 ins.

66. Matecrial and workmanship. Colored dustlcss crayons shall be
made of quality pigments, high quality levigated whiting and other
essential materials. The crayons shall be free from grit, hard
spots and sandy abrasives. They shall not contiin in excess of «5
percent free dyestuff.

67. Working qualitiss. Colored dustless ¢rayons shall be soft,
velvety'and pastel-like in texture. They shall have such firmness
of stick as to be aduptable for various shcool uses without waste-
ful breakage or crumbliing.

68. Toxicity. Colored dustless crayons shall not containrn lead,
arsenic, or other toxic materlels in excess of .05 percent.

€9. Packaging. Colored dustless crayons shall be packed as .
specified in the oimplified Practice Recommendation R192-45 as
issued by the Netional Bureau of Standards. Each package to be

properly ldentified with brand and/or company nane.

70. Chroma. The chroma of all chromatlically colored dustless
crayons shall equal or excced the Munsell chroma specified in table
1l when tested accopding to paragraphs 110 and 110f.

71. Color range. The cclor range of colored dustless crayons
shall be: black, blue (ultramerine), blue-green, blue-violet, brown
(burnt umber) burnt sicnna, durk blue(Prussian), dark green, dark
red, flesh, gray, green, light red (pink), magentzs, olivc-green,
orange, red, red-orange, red-violet, turquoisc blue, violet, whife,
yellow, yellow-grecn, yellow-ochre, yocllow-orange.

MOLDED SIGHT SAVING ELACKBOARD CRAYOHS

72. Size. Crayons shall be 3 3/16 ins. long and 7/16 in. in

ay
% [
diameter o% one erd, tapering to 3/8 in, in diamcter.

73. Mrtcorial oand workmanship. Molded sight saving blackboard
crayons shall be made of not less than 90 percent.calcium sulphate,
and othor essential materials. The crayons shall be free from grit,
hard spots, sandy avrasives and alr spaces. TPhey shall contain a
very small amount of non-toxic, non-staining, organic coloring
material so as to ronder a light yollow, distinct mark that can be
casily crased and winich, under adequate illumination, may bo read
from all parts of the average clussroom.

74, Packaginpg. Holded sight saving blackboard grayons shall be
packed as specified in the Simplified Practice Reconmendation
R192-45, as 1ssued by the Hational Burvau of Standards.  Each pack-
age shall be properly identified with brand and/or company name.
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75. Chroma. The chroma of molded sight saving blackboard

crayons shall not excoed 6.5 when testod according to paragraphs
110 and 110f. ;

MOLDED WHITZ CHALK CRAYOQOWS

76. Size. Croyons shall be 3 3/16 ins. long 2nd 7/16 in. in
diameter at one ¢nd, tupcering to 3/8 in. in diamcter.

77. Matericl and workmanship. Molded white chalk crayons shall -
be made of not less than Y0 perccent calcium sulphate, and other
essential materials. The crayons shall be free from grit, hard
spots, sandy abrasives and air spaces. They shall register a highly
visible and distinct mark that can be casily erased and shall hove
such firmncss of stick as to be adaptable to ordinary classroon
use without wasteful breaking. i

: 78+ Enamelcd white chalk. Enameled white chalk shall have a
satisfactory protecctive couting which shall not contain in excess
of .05 percent toxic matecrial.

79. Packaging. Molded white chalk crayons shall be packed as
specified in Simplified Practice Recommendotion R192-45, as issued
by the National Burcau of Standards. Each package shall be properly
identified with brand and/or company name.

HOLDED COLORED CHALK CRAYO:S

80. Sizg. Crayons shzll be 3 3/16 ins. long and 7/16 in. in-
dismeter at one end, tapering to 3/8 in. in diameter.

8l. Material and workmanship. ifolded colored chalk crayons
shall be made of quality pigmcnts, calcium sulphate, and other
essential materials. The crayons shall be free from grit, hard
spots and sandy abrasives, :

82. Working aqualities. Ifolded colored chzlk crayons shill be
soft and velvety and pastel-like in texture. The crayons shall have
such firmness of stick as to be adaptable for various art uses with-
out wasteful breakage or crumbling.

83. Toxicity., Molded colored chalk crayons shall not contain
lead, arsenic or other toxic materials in excess of .05 percent.

84. Packaging. ilolded colored chalk crayons shall be packed as v
specified in the Simplified Practice Recommendation R192-45, &s
issued by the National Bureau of Standards. Each package shall be
properly identified with brand and/or company name.

85. Chroma. The chroma of 211 chromatically colored molded
chalk crayons shall equal or exceed the Munsell chroma specified in
table 1 when tested according to paragraphs 110 and 110f.
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86. Color range. The color range of molded colored chalk
crayons shall bes: black, blue \ultrum“rlnc), brown (burnt umber),
burnt sienna, derk grecen, blue-green, blue-violet, -dark blue(Prussian),
dark red, flbsh, gray, green, light red (pink), magenta, olive-green,
orznge, red, rede orungc, red=-violet, turquoise blue, viclet, white,
yellow, yellow—green, yellow-ochre, yellow-orange.

LECTURERS! COLO.“D CEALK CRAYOJS

S 87. Size. Lecturers' colored chalk crayons shell be supplied in
one size, & ins. long, 1/2 in. wide and 1/2 in. thick.

88. Materials and worxmanship. Lecturers' colored chalk craypns
shall be made of quality pigments, calcium sulphate and other
essential materials. The crayons sh2ll be free from grit, hard
spots and sandy abrasives. They shall not contain in excess of 5
percent free dyestuff.

82. Working guali
be sofb, Vulvcny and
firmness of stick as
without wastsful break

ies. Lecturers' colored chalk crayons shall
stel-like in texture and shell have such

be adaptoble for various .classroom uses

& or crumbling.

T
pa
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90. Toxicitys. Lecturers' colored chalk crayons shall not con-
tain lead, arsenic or other toxic materials in excess of .05 percent.

91. Packaging. Lecturers' colored chalk crayons shall be packed
as specified in the Simplified Practice Recommsndation R192-45, as
issued by the National Burcau of Standards. Lach package Shall be
properly identified with brand and/or company nane.

92. Chroma. The chroma of all chromatically colored lecturers!
chalk crayons shall equal or LACSCd the lunsell chroma specified in
table 1 when tested according to peragraprhs 110 and 11i0f.

93. Color range. The color range of lecturers'! chalk crayons
shall be: black, blue (ultramerine), blue-grecen, blue-violet, brown
(burnt umber), burnt sienna, dark blue (Prussian), dark green, dark
red, flesh, croy, greon, llght red (pink), magenta, olive-grcen,
orange, red, red-orange, red-violet, turquoise bluc, violet, whits,
yellow, yellow-green, yellow-ochre, yellow-orangec.

ECTURIRS' COLORED DUSTLESS CRAYOHS
94.

\.1101 s

95, Material and workmenship. ILectursers! colored dustless
crayons shall te made of quality pigments, high gquality levigated
whiting and other essential materials. The crayeons shall be free
from grit, hard spots and =sandy abrasives. They shall not ' conta
intexcess of .5 pelicant free dyasburiss

2]
e
N

e. Lecturers'! colored dustless crayons shall be supplied
ze, 3 ins. long, 1/2 in. wide and 1/2 in. thick.

'—h

<4
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26. VWorking qualities. Lecturers! colored dustless crayons
'shall be soft, velvety and pastel-like in texture. They shall have
such firmness of stick as to be edaptable for various school uses
without wasteful breakage or crumbling.

97. Toxicity. Lecturers' colored dustless crayons shall not
contain lead, arscenic or other toxic materials in excess of +05 I
percent.

98. Packaging. Lecturers' colored dustless crayons shall pe
packed as spccificd in the Simplifioed Practice Recommendation
R192-45, as issued by the National Bureau of ¢ standards. Lach pack-
“age to lu proporly identified with brard and/or company name.

99, Chroma. The chroma of all chromatically colored lecturcrs'!
dustless crayons shall equal or exceccd the Munsell chroma specificd
in table 1 when tested according to paragraphs 110 and 110f.

100. Color rangc. - The color range of lecturers' dustless crayons
shall be: black, blue (ultr;marine), blue-green, blue-violet, brown
(burnt wmbcr), burnt sienna, dark blue (Prussian), dark green, dark
red, flesh, gray, green, 11ght red (pink), magenta, olive-green,
orange,_red, rcd-orange, red-violet, turquoise blue, violet, white,
vellow, yellow-grcen, ycllow-ochre, yellow-orange.

PASTEL CRAYONS

101. Size. Pastel crayons shall be supplied in the following
size: 3 ins. long by 1/4 in. in diameter

102. Material and workmaenship. Pastel crayons shall be made of
quality pigments, high quality lcvigated whiting and other essential
materia 13. The crayons shall be free from grit, hard spots and
sandy abrasives. They shall not contain in excess of .5 percent
free dyestuff.

105. Working qualities. Pastel crayons shall have a soft,
velvety texture. The uolors shall be 1ntunse and cover pvriectly,
they shall blend readily when uséd on paper snd shall crase easily
from the blackboard.

104. Toxicity., Pastel crayons shall not contain lead, arsenic,
or other toxic materials in excess of .05 percent. UeE - |

105. Packaging. Pastel crayons shall be paclked as spccified in
the Simplified Practice Recommendation R192-45 as issued by the
fational Bureau of Standards. kach puckage to be properly identi-
fied with brand “nd/or COMPANY N&mE.

106. Color rang The color range of pastel crayons shall be:
black, blue (ultrs marlne), blue green, blue violet, brown (burnt
umbcr), burnt sienna, dark blue (Prussian), dark green, dark red,
dark yellow, gray, grcen, light red (pink), magenta, orange, red,
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red-orange, red-violet, turquoise blue, violet, white, yellow,
yellow-green, yellow orange.

IODELIIG CLAY
107, Matericl and workmdnship. Modeling clay shall consist

essentially of a plastic c¢lay and a grease-type binder, ready to use
\vlnd of such & putty-like consistency that it can be easily worked

and kneaded with the hands of & small child, yet of sufficient body
to retain its shape when molded into various finished objects.

108. Working qualities., odeling clay shall be sufficiently
plastic so that a 1/2-inch cylinder can be either pulled apart with-
out tearing or fashioned into small rings or spirals without crack-
ing or breaking apart. It shall be harmless to use, non-staining,
and shall maintain its satisfactory working qualities over a period
of 18 months. It shall be responsive to either fashioning with the
fingers or with ordinary modeling tools.

109. Packaging. .lodeling clay shall be packed as specified in
the Simplified Practice Kecommendation 1192-45 as issued by the
National Bureau of <ftandards. Each package to be properly identi-
fied with brand and/or company name.

METHODS OF TEST

110. Chroma. The chroma of color materials shall be found by
applying a sample of the crayon or paint to a specified ground, and
then determining the chroma by reference to the Munsell Book of
Color, (1929) Standard or Abridged Edition. Specified procedures
for euch material are described in paragraphs 110a to 110f inclusive
Paints shall be allowed to dry to constant chroma before determina-
tion.,” ‘

110a, Wax and pressed crayons. ‘jake solid rub-out on white
drawing paper.

110b. Semi-moist water eolors. Prepare peint as follows:

5 parts semi-moist color (by weight)
10 parts water (by weight)
Mix thoroughly and brush paint on white
: drawlng paper.
-

110c, Dry cake water colors. Prepare paint as follows:

5 parts dry cake water color (by weight)
10 parts water (by weight)
Mix thoroughly and brush paint on white drawlng
paper .

110d. Liguid tempera. Stir liquid toempera thoroughlys Brueh
paint on white illustration board.
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110e. Powder tempera. Prepare the paint as follows:

20 parts powder tempera (by weight)

12 parts water (by weight)

Mix thoroughly and brush palnt on white
illustration board.

110f. Dustless and molded chalk crayons. llake solid rub-out
on drawing paper. -

111. Melting point of wax crayons. Melting point shall be de-
termined according to AST'] Designation DB7-42.

GUARANTEE

112. It is recommended that color materials for art educatlon
in shcools shall be guarantced by including the following statement
on labels, invoices, contracts, etc.:

"The (manufacturer ) guarantees this
(matorial) to conform with the rcquire-

ments of Commercial Standard CS =iy 8T

issued by the Noetional Bureau of Standards

of the United States Department of Commerce."

113. On small labels, when space does not permit use of the
full statement, the commercial standard number "CS - " may.be
used for identification, and when so used signifies that the con-
tained material conforms to the appliceble requirements of this
standard.

APPENDTIX

Colors of chroma standards. In table 2 are given the color
designations of the chroma standards, according to the ISCC-NBS g/
method é/ The purpose of table 2 1s to furnish an approximate
indication of the colors to be expected under the various color
material names, but the deslignations are not to be construed as re-
quirements of the standard; 1t is intended that colors that are not
close matches of the colors selected as chroma standards shall be ob-
tainable under the standard. (See definitions of hue and value in
paragraph 4.) It is to be noted, further, that the colors of
several of the chroma standards lie at or near the boundary lines oI
the designations assigned, where a barely perceptible difference
will place the cclors in the adjacent areas, carrying different
designations.

2/ Inter-Society Color Council - National Burcau of Standards.

3/ Method of Dcsignating Colors, by Judd and Kelly, National Bureau
of Standards Research Paper EP1239. Obtalnable from the Super=-
intendent of Documents, Washington 25, D.C., for 10 cents per
copy.
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Table 1. :TUNSELL CHROMA

Color name Wax |Pressed|Water | Tempera ?2::- Molded
crayons|crayons|Colors|Liquid;Powder crayon éhalk

Alizarin crimson 11.5

Blue (Ultr‘am&rine) 15.0 13.0 14.9 16.% 15.0 14.0 14.5

Blue~green 8.0 S5.5 7.6 7.5 7.0 8.5 | 7.5

Blue-violet 15.0 8.0 12.5 8.8 120t 1265 | TS

Brown (burnt umber) 4,0 3.5 4.5 2.0 3.5 4,5 | 5.0

Burnt sienna 6.0 7.0 4.5 5.5 10.0 5.5

Carmine red 14,5 12.0

Dark blue (Prussian) 4,5 5.0 7.2 11.5 |12.0

Dark gI‘een 59555 Dia© 4.0 6.0 9.0

Dark red(Indian) 6.0 14.0 6.0 [10.0

Emerald green 7.5

Flesh 5.5 55

Gamboge 14.0

Gold 4,5 5.5 4.5

Green 10.0 8.0 9.5 8.0 9.5 4.5 5.0

Lavender 9.5 10.0

Light blue 10.0

Light red (pink) 13.5 1555

Light yellow 7.5 ¢

Magenta 14.0 13,0 16.8 15:2 16.2 14.5 |14.0

Medium yellow 11.5

Middle blue-green 7.5

Olive-green 6.0 3.5

Orange 14.5 13.5 15.5 16.0 15.0 14.0 |10.0

Red 15.0 12.0 14.5 13.0 13.5 {12.5

Red-orange 14.0 12.0 15.0 16.0 13.5 120 T12,0

Red=-violet 12.5 10.0 15.0 12.5 14.5 10.0 {1240

Turquoise blue 10.0 9.0 10.5 11.5 9.4 7D 8.0

Vermilion 14.0

Violet 11.5 7.5 11.0 12.0 6.0 8.0 {10.0

Yellow 9.5 10,0 12.5 15.0 13.5 9.0 9.0
wlellow-green 9.5 9.0 9.0 135.5 10.0 6.5 9.5

Yellow-ochre 8,5 7.5 8.0 8.5 95

yellow-orange 15.0 9.0 12,5 | 16.0 | 11.5 14.0 | 9,5

Note: Chroma standards for a few colors of some materials have not
yet been selected or determined; these will be added when

practicals
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Aligarin crimson

Wax crayons Pressed orayons

Water colors

Strong purplish red

Designation - l('_[acc-t Method )

4 Liquid tempera

Table 2. Chroma Standards - Color Designations

Powder tempers

Molded chalk

Dustless c-ayon

! Blus (Ultramarine )

Vivid purplish blue

Vivid purplish blue

Vivid purplish blue

Vivid purplish blue

Vivid bluish purple

Vivid purplish blue

Vivic purplish blue

|Blus-gresn

Strong greenish blue

Moderate blus-green

Strong blue-green

Strong greenish blue

Strong greenish blue

Strong greenish blue

S r ng greenish blue

(Blus-violet

Vivid Bluish purple

Moderate bluish purple

Strong bluish purple

Dark bluish purple

Strong bluish purple

Strong blui h purple

Strong b uish purple

{Brown (burnt usber)

Weak reddish brown

Weak reddish brown

Light brown

Weak brown

Weak reddish brown

Moderste brown

Moderate brown

| Burnt aienns

Moderats brown

Dark orange

Woak reddish brown

Moderate brown

Dark reddish orange

Moderate reddish brown

Caruine red

Vivid purplish red

Strong purplish red

Dark blus (Prussien)

Dusky purpliah blus

Dark purplish blue

Dark bluish purple

Strong pu'pl sh blue

Strong purplish blus

Dark green

Moderzte green

Dark green

Derk green

Moderate green

Strong gresn

Dark red (Indian)

Moderate purplish red

Weak red

Vivid red

Moderate reddi h brown

Dark reddish orenge

,Emerald gresn

Moderats yellowish grean

9T ~ STOOYog U] UOT3IBONPE 3JV JO0J STWFIIWN 20700

Flosh q Moderate pink Moderate pink
Oasboge Vivid yellow
Oreen BErilliant green Brilliant green Brillisnt green Strong green Strong green Weak yellowish green Light green
Lavender Strong bluish purpléd Strong bluish purple

___EE:E blue Brilliant purplish blue

| Light red (Pink) Vivid red purple Strong purplish pink

| _Light yellow Light greenish yellow

« Magenta Vivid red purpi-.- Vivid red purple ivid red puri le Vivid red purple Vivid red purple Vivid red purple Vivid red purple

,Medium yellow

Etrong yellow

‘¥iddle blus=gresn

Strong blus-green

| Olive-green

Dark greenish yellow Light olive
Orange Strong orange Strong orange Vivid orange Vivid orange Vivid reddish orange Strong orange Moderate orange
Red Vivid red Strong purplish red Vivid red Deep reddish orange Vivid purplish red Brilliant purplish red
Red-orepge Strong reddish crange Strong reddish o-ange Vivid reddish orange Vivid reddish orange Strong reddish orange Strong red Btrong red
]Rlﬂ-vlnlll: Strong reddish purple Strong reddish purple Vivid reddish purple Deep reddish purple | vivid reddish purple Strong reddish purple Btrong reddish purple

| Turquoise bluas-

Brilliant greenish blue

Erilliant gresnish blue

Brilliant greenish blue

8trong blue

Strong blue

Brilliant greenlsh blue

Light blue

| | vermilion Strong reddish orange
vislet Strong bluish purple Moderate bluish purple Strong blulsh m’u‘pll 8trong bluish purple Very dark purple Moderate bluish purple Strong bluish purple |
Yollow s"mi groenish yellow Erilliant greenish yullow | Strong yellow Vivid yellow Vivid yellow Brilliant greenish yellow | Brilliant yellow
Yellow=green Brilliant yellow green Brilliant yellowish green | Brilliant yellow green Vivid yellowish gresn Brilliant yellowish green | Light yellow green Brilliant yellowish green |

B Yellow=ochre Moderate yellowish crenge | Dark yellowish orange Moderate yellowish amnge Dark yellowish or Weak yellowish orangs

[ Yellow-orange Vivid orange Moderate orange Strong orange Vivid orange Strong orange Strong yellowish orangs |Moderate yellowish crange
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ACCEPTANCE OF RECOMMENDED CJOTIERCIAL STANDARD
(Please retain this copy for your files)
Date Ll - - - . - . L] . -
Division of Trade Standards,
dational Burcau of Standards,
\ izshington 25, D.C.

Gentlemens:

We belicve that the Recommended Commercisl Standard, TS-3961,
constitutes a useful standard of practice, and we individually plan
to utilize 1t as far as practlcable in the
‘production 1/ distribution 1/ purchase 1/ testing 1/

-of Color Materials for Art Education in Schools beginning January 1,
1946. We reserve the rignt to depart irom it s we deem advisable.

¥Wie understand, of course, that only those articles which
actually comply with the standard in 211 respects can be identified
or luabeled as conforming therecto.

Please advisc us when this standard is promulgated and send
us a2 printed copy when avallable.

Signature of
authorized officer

(in ink)

-

(Kindly typewrite or print the following lines)

Name and title
O 0 (O N=) L0 L LR B0 £ s - ey & O T S R T 1T ¢ 1 e e RS

Organization. + « . . . LA
i MBS Loy exqctlv as 1t should be 1isted in pamphlet)
If the acceptance represents an individual only, indicate
your organization in parentheses.

BEPEab T AdORESS ve v ot Benl Ve ARNIRTYL B0 s N et s T e i R ke e
Nh—City, AONGE I S ECEE A o e s R e ST AR w6l et e el e

1/ Underscore which one. Please see that separate acceptances
are filed for all subsidiary companies and affiliates which should
be listed separately as acceptors. In the case of related interests
trade associations, trade papers, etcs, desiring to record their
general support, the words "General Support" should be added after
the signaturec.
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TO THE ACCEPTOR

The following statements answer the usuzl questions arising in
connnction with the acceptance and its significance:

1. Enforcement.--Cowmercial standards are commodity specifica-
tions volunfarily cstablished by mutual consent of those concerned.
They present a common vasis of understanding between the producer,
distributor, and consumer and should not be confused with any plan -
of governmental regulation or control. The Unlted States Department
of Commerce has no regulatory power in the enforcement of their pro-
visions, but since they represent the will of the interested groups
as a.whole, their provisions through usage soon became established
as trade, customs, and are made effective through incorporation into
sales contracts by means of labesls, invoices and the like.

2. The acceptor's responsibility.--The purpose of commercial
standards is to establlish for specific commodities, nationally recog-
nized grades or consumer criteria end the benefits therefrom will be
measurable in direct proportion to their general recognition and .
actuel use. Instances will occur when it may be necessary to deviate
from the standard and the signing of an acceptance doe¢s not preclude
such departures; however, such signature indicates an intentlion to
follow the commercial standard where practicable, in the production,
distribution, or consumption of the article in question.

3. The Department's recsponsibility.--The major function per-
formed by the Department of Commerce in the voluntary establishment
of commercial standards on o Nation-wide basls is fourfold; first,
to act as an unbiased coordinator to bring ©ll interested parties
together for the mutually sﬂtisfactory ad justment of trade standards;
second, to supply such assistance 2and advice os past experience with
similar programs may suggest; third, to canvass and record the exten®
of acceptances and adherence to the standard on the part of producers,
distributors, and users; and fourth, after acceptance, to publish anc
promulgate the. standard for the informhtion and guidance of buyers
and sellers of the commodity.

4. Announcement and promulgation.--When the standard has been
endorsed by a satisfoctory majority of production or consumption in
the absence of active, valid opposition, thc succcss of the project
1s announced. If, however, in the opinion of the standing committee
or the Department of Commerce, the support of any standard is in-
ad:guate, the rlyht 1s reserved to withhold promulgation and publi-
cation.




