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NEW DEL.2GA T E S 
AND MEMBERS 

We take p l easure i n i"le l c oming as Council de l egat es for the 

Gunde lfinge r , 
ual members : 

s. M. P. E.: M. R. Baye r of the Photo Products Department of 
E. I . duPont de Nemoiii51; Co., Par lin, U. J.; a nd A. M. 

Burbank, Cal. We are a l so gl ad t o we l come the fol loYiing new indivi d-

Lee R. Dice , di r ector of the Libr a r-<J of Ve r tebrate Bi ology, Universi ty of Michir;e.n, 
whose inter est i s i n bi ologi cal c olor in work deal ing viith resear ch with a nimal s , 
i nc l uding man. Dr. Di ce states that as a biologist it appear s tha.t he w:i.ll be very 
l onesome among our members, but thinks (as do v~) that biology should be represented 
in t he Cou..11.cil. He is n membe r of the i~mericnn Society of Mrumnologi s t s ., t he 
ilmer :i.cnn Or ni thol ogists Union , the Ecologica l Soci ety of Amer i ca, and t he .Ame r ican 
Society of Herpe t ol ogi s t s a nd I chthyol ogi sts ( - - the se sou..11.d like l ot;i ca.l p rospects 
for Counci l membership .! ) Pr oblems of par ticu l a r inte r est are met hods of measurint; 
colors of a nnna l s , classi f i cation of anL~al colors , he r edity of color types of 
unimo .. ls , i ncluding color of skin , hair and eye s of mo.n; nnd he re di t y of col or 
blindne ss . 

Fogg 1Iuscum Library (Har var d University), E. Loui se Lucas, Libr a ria n. This member­
ship is on the r equest of Pr ofess or J~thur Pope , s o t ha t t he Li b r ary mny have 
availabl e not only the News Let te r s but a ll ot he r r eports distributed t h r ough the 
Cotm.cil . 

Harry Flowers , of New Yo r k City, whose int e r est in color is chemical and photo­
graphic ~ his work dea l ing wi th photo-engraving ~ roto-gra~rure and lithogr aphy. Mr . 
Flo-.vers is a member of t he l~merican Photo-engrave r s Associat i on a nd the Lith ographic 
Society. Problems of par ticul a r i nte r est a r e phot ogr aphic col or ·separ ation and 
compos i tion as applied to pr inting and lit hography 1 nl so to textile printing . 

Betty Gustaf son , a r tist and designer~ of St . Pau:l1 Minn., owner of Adve r t i s i ng _f1rt 
studi os , int e rest ed in chemical, psychologi cal and c r e ative work wi t h color. Since 
1940 ~ l1Iiss Gustafson. a f onner pupi~ of I ndivi dua l Membe r Foster Kion.~ol t z. who has 
recomme nded her , has given t n l ks to prQ~essional groups and to a r t and fashion 
classe s. 
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Jrunes A. Russell, of Sylvania Electrical Products, New York City, whose interest in 
color is c hi efl y psychologica l and whose work deals principally with fluores cent 
l i ght (ph osphor s) . 

!illrL~eth S. Campbell, of the Southe rn Regional Laboratory of the U.S. Department of 
Agr ic-ulture , New Orleans. Hr. Camp be 11 is in the Cotton Chemical Finishing Division 
and ~- s interested in both the chemistry and the physics of color, especially in 
conneci>ion with the dyeing of textiles. 

c. Villa lobos Dominguez, of Buenos Aires, professor (re tire d) of the Fa cul ty of 
Sci en ce s of the University of Buenos Ai res , who taught drawing applied to the 
natural sciences , and painting and d rawing , and who first became interested in color 
in 1925 ::md has since published in l.nales de l a Sociedad Cientifica Ar gentina, CXI, 
Jun . 1931 , and in Nosotros Revi ew, 252 , Uay 1930. In his l ett e r of app lico.tion , 
Profe ssor Villalobos Dominguez conunents tha·t he was much pleased to note that the 
reconuneuded value s ca le, page 416 of t he July , 1943 , J. Opt. Soc . A.111e r. (Newhall 
sub - committe e ) report was surprisingl y coincident v'li th one that he had found by 
trial and error yea rs ago by means of painted disks, but ne ve r published. He was 
not satisfied with the Fechner s ca l e adopted by Ost·wald., and did not know the 
Mwsell work . His function extends f rom the correlates of bl ack printing ink to 
those of barium white a nd is pr a ctically the sums as that r econuncnded in the newhall 
sub committee r e port. It is so c lose in most cases as to c onstitute a r emar kabl e 
verification of the !A:unsell Research Laboratory results v1hi ch , it is not gene r ally 
remembe red, i"ie r e obtained by t wo very different but well - agreeing methods. In 
noting below the compar o:tive r e flectances for the even steps .. it should a l so be 
remembe r ed that the "recommended" reflectances are not abs olute but relative to 
magnesium oxide ; instead of the forme r maximum at value 10/, which wu.s 100.0 pe r ­
cent, it is now expressed as 102 .56 . This was adopted to facilitate direct conve r ­
sions of the 'ty" determinations with a MgO standnrd t o Munsell values. 

Ste p No . 
C.V.D. Scal e 

10 
100. 0 

9 
77.2 

8 
58.1 

7 6 
42 . 3 29 .5 

5 
19.7 

4 
12.3 

3 
7. 0 

1 
1. 4 

Re commended 100.56 78.7 59 .1 43.1 30.1 19 . 8 12.0 6 . 55 3.1 1.2 
1iu..7lse 11 Scale 

COLOR TRANS­
FORMAT ION 

The f ollowing poel!l 1vns delivered by Mr. Taf l e r , follo·wing Sir 
Richa rd Pa ge t ' s o.ddress 11 Sign Langunge as a Form of Spee ch, 11 

according to Nature 137, 383 (March 7, 1936) : 

SELLI NG 
WITH 
COLOR 

We r e I in future blind, ye t would I a l ways have, 
A rainbow in my life , since you love me . 
My r ed vwul d be your lips, yellow your {;olden hair -
Your f r agrance violet, nnd g r e en scented l eaves ; 
My b lue would be y our eyes , your a nns would l i ght my heart. 
Your absence be my gl oom, your soul - my sunl 

Selling with Colo r . Faber Birren. Pp. 244 VII ; Fi gs . 20. 
McGraw-Hill , 1945. Price $2 .50 . The purpo se of this book is 
11t o as sure the effective development of c onsur:ier pr oducts , mer­
chandisi!l g , advert ising, packages 1 displ ays • •• Color i n indus ... 

try today mn.y be 
and applied vii th 
right c ol ors you 

enginee r ed vlith r emn.rkabl e oerto.intyl once the methods a r e known 
intelligence and care ••• It is evi d13nt that YJhen you pick the 
se 11 a l ot of merchnndise or influenc~ o. l ot of peopl e ; when you 

4 
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pick the wr ong color s you p~le up unsold inventories and see the public turn its 
back •••• American business knows the value of color. Yet it a lso is aware of 
certain hazards and risks. If color is to build profits, if those who use it are 

. to find suc.cess in their efforts, a more accurate knowledge of the public heart and 
mind must be achieved." These excerpts from the profaoe indicate the author's idea 
of what the book accomplishes. and it must be admitted that to a considerable 
degr ee the book succeeds. The reader will finish the book with the f ee ling that he 
hns been in ext ended conference with a successful color consultant speaking frankly 
about some of his problems and the methods of their solution. 

Birren ha s found it's possible to reduce the solutions to a surprisingly few Il'IEtxims. 
They bring order to what would otherwise be a very disconnected discussion. They 
t!m3ad 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 sugges t ed by the chapte r headings: Public Taste - VI/hat 
is it? Tnese are the Colors that People Prefer; These are the Things that Peopl e 
Buy; Giving the Public What it Wants ; Practical Research Techniques; Glorifying 
HtiDlan Desires; More Powe r to Advertising; Packages, Displays, Interior'S; The Art of 
Color Conditioning; The Psychology of Color; TI1e Romance of Color. 

The chief principl es by which Birren makes the road to color success seem a lmost 
unbelievably di rect 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 change s, hard to predict, because high fashion 
must be different. (3) TI1e 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 hue s being usually avoided. (4) Follow these changes 
by thorough statistical studies and choose colors accordingly. (5) When in doubt 
use blue. By the se principles, otherwise contradictory sales records come to make 
sense, the pitfa lls of color design to please the f ew ruther than the maey are 
avoided , and merchandising is relieved of the waste of unsold inventories. 

This book will a l so serve the busy executive as a stream-lined introduction to the 
heretofore large ly inacce s s ible facts of the human eye and color vision (Tne Human 
Nature of Vision, Science Offers and Ansvrer). In his previous books Birren has 
seemed to this reviewer outstanding in his abil!ty to discern the connection bet,~e n 
scient ific discoveries a nd practical color problems, though he has sametimes · a dopte d 
interpretations open to scientific criticismo In this book, however, extended ~se 
is made of the device of actual quotation of p~rtinent passages from such scie2;1tists 
as Guilford, Walls. Goldste in, Kravkov• Parsons, Maxwe ll, Southall and roony ot~ers. 
There can thus be little question of inaccurate summarization. The chapters or" 
background facts are quite appropri~te ~o this kind of book, and, considering how 
condensed the treatment is, r emo.rl<!ubly i+lformo.t.i ve. '·; 

In his cho.pter, The Specifico.tion of Colo I', there o.re brief, factua l summaries of 
the Maerz and Paul Dictionary of Color, The Munsell System, The Ostwald System, the 
ISCC-NBS method of color ~esignations, and the ICI system. Controversial claims for 
and objections to the Munsell and Os~;~ ld &ystems are happily omitted; and the non­
technical r eader is give n ~ quick sketch of whnt he will find should he care to 
search for methods of specifying color·; · Th1f "use of color system's as an aid to 
creation of color harmonies (Glorifying Human Desires) is likewise skillfully 
treated. Birren recommends against relia~g~~~pon color systems for this purpose. 
He pays tribute, however, 'to Godlove's work in col or harmony, to Guilford's work in 
color preference, a nd shows how the classical laws of color harmony as stated for 
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example by Moon and Spe ncer can be applie d to designs in r ed , green and blue and 
thus glorify these hues which seem to fulfill a primal need of the average pur­
cha ser. 

The c1~pter, Color Enterprise -Plain and Fancy, will immediately dispe l any views 
enter ta i ned by a l anguid reader that remunerative color ideas have o.ll been exploited 
long a go . This cho.pter of various color inventions and bright ideas also r eveals 
the extent of the author's reading of diverse and seldom summarized 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 
mo re orthodox sources. 

Anyone with an ounce of originality having reo.d this book will itch to become a. 
color consultant, himself; it seems fairly easy am very interesting to go on from 
v1here Birren ha s left off, and one wonders why so many of what are obviously valu­
able trade secrets are thus generously revealed for a pal try two dollars and a half. 
The principles, the pitfalls, the methods of analysis, the tools of t he trade are 
all gi ven; there is even (in Appendix A) a r e view and analysis of sales records 
according to color gathe red under the author's supervision, 

Pe rhaps 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 
understand it and will recognize the truth when they read it. We gi ve Birren credit 
for a skillful and sincere attempt, and congratulate him for the easily read r e sult. 
If the reader docs not get a valuable degree of insight into selling with c olor by 
reading this book, it is his own fault. 

RECENT 
HILAIRE 
HILER 
BOOK 

D. B. J. 

A r e cent announcement card indicates tho.t vre must add t o the 
list of Mr. Hiler's books, given in the May 1945 Nevrs Letter 
(No. 59) on page 11, the new book , ''Volhy Abstract, " by 
Hilaire Hiler, with Comments by William Saroyan and Henry 
Mille r. Here, by request, the "artist explains hi.Tnse lf. 11 

The price of an autographed copy, which mo.y be obtained at 1260 Canyon Road, Santo. 
Fe, Nev1 Mexico, is $2.75. 

TCCA CONTINUES 
VERY ACTIVE 

It was recently announced by Margaret Hayden Rorke, managing 
director of the Textile Color Card Association of the U. S., 
Inc . , that the regular editions of the 1945 Fall Wool en and 

Rayon Cards, described i n News Letter No. 59, are now a"Tailable to the trade. These 
cards rea.ture t he themes alre ady discussed and also portray important basic colors 
in groups of "tone-on-tones ." I n early July the Association issued to members the 
1946 Spring Colors for Men's Felt Hat Bodies, vlhich plays up the racing theme as a 
timely merchandising feature, These spring colors, shown in large swatches of fur 
felt, are PLmlico Grey, Turf Willow and Paddock Brovm. The limitation to three 
colors is in aocordan~e 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 Spe cification No. 1~0-31, 
which ·was issuad at the request of the Quartermaster General of the United states 
Army, Among the 16 colors sho\vn in the official tapes in this card o.re Light Brown, 
Medi~ Brovm, Dark Brown, Maroon, Light B~~e, Olive Drab 3 and Olive Dr ab 7. 

The Textile Color Card Association has ·Ei.is{;recently issued to its members the 

-;,· ·4: . 
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Confidentia l Advance 1945 Fa ll Hosiery Car d , He re three new colors a r e announced 
and described us f ollows : Stmbl onde , n "gl owi ng autl.ml!l sun tone .,. 11 Magi c Be i ge , a 
"f l o.tt e r ing medium bei ge ," and Br ovm Br andy , an "exciting burnished shade ,'' Mrs. 
Ro r ke i n the announcement called at tention to t he s.mart bl ending o r cont r asting 
attr ibut es of each new col or wit h the important cost une and shoe col or s for the 
coming season. The a~~ouncement gi ves , fo r each of the t hree col or s , the col or s 
vrith which i t h armonizes by ana l ogy or by contrast and lists a l so the special u ses 
i'<'r the col o r s in differe nt t ype s of wear i n g apparel . 

COWtMERCI AL STANDARDS 
lt""On COLOR MATERIALS 
FOR ART EDUCAT I ON 
I N SCHOOLS 

The National Bureau of Standards l ast mont h issued a 
r ecommended Comrnarci a l Standard for Co l o r Mate ria l s 
fo r Art Education i n Schools. This standar d t•ras p ro­
posed by the Crayon., Wate r Color and Craft I nst itut e 
a nd has been rovi sed i n accord wi th su ggestions f r om 

a.rt teache r s , t est ing l aboratories , manuf actur e r s , a nd pur chasing or ganizations such 
as the Assoc iati on of School Bu siness Offi cial s , The primary obj ect of the standard 
is to provi de minimum requirements fo r products that a r e suitabl e f or se r ious a rt 
educat ion i n school s. Co l or mate r ial s known t o the trade as "toy" mat erial s are not 
expe cted to conform to all of these requir ements . The r e coiiiiOOnded standar d cove r s 
17 me.terio. l s (c rayons , ·water color s , tempe r a, b la ckboar d c rayons, and so on) and 
specifies for most of t hese mat erial s the wor kmanshi p, the ingr edi ents , working 
qual iti es , toxicit y , pu.ckaging , c olor names and minimum chr oma. The ISCC- NBS color 
names for the chroma standar ds a r e included , A copy of t he s t anda rd is incl osed 
wi th t his i s sue. We sugge st that anyone i ntere sted i n the se mat e ria l s study the 
reconunended standard caref ul ly. If the p r oposal strikes you as construoti ve and 
worthy of support , you can he l p it o.long by f il l ing out and sending in to the 
National Bureau of Standar ds the acceptance form pr ovide d with each copy. If you 
discove r r e o.sons ·wh y the r econnnended sto.ndar d shoul d be cha!lbod before adopt ion, 
write a l etter to our Editor. Our voting de l ego.te s will soon have to dec ide whethe r 
the Council should go on r ecord a s approvi ng t his standard in principl e and t hey 
·wil l appr e ciate your connnent s . 

CORRESPONDENCE 
WITH I NDIVID­
UAL MEMBERS 

A recent (May 16) lett e r f r om c. R, Conque r good to the 
Secret a ry inc l uded copy of a very interesting ta l k , 
"Co l or Makes the horld Go Buy ," whi ch he gave early in 
May before tho Paint and Oil ?reduct i on Club of 

To r onto , Canada, Although not u teache r, Mr. Conque r good has for rna ny yea r s , as he 
puts i t , t r ied o.s fa r as possibl e t o c reate in quite a large ntwber of peopl e the 
de s ire to know and unde r st and mor e about t he u se of col or. And as most of us know 
who have been acquainted vnth Mr . Conquergood fo r a good many years , he has been 
quite successful in doing tho. t. We would like to gi ve you in the News Let te r, as a 
typi ca l exo.mple, his most recent pnper , in complete form, Lacking t he space , vre 
cannot do tho.t ; but we quote the l ast paragr aph of h is l etter , s o t ha t it mo.y be 
shared by a.l l ISCC de l egates and members . He wri tes: 

I Vlant to assure you that I very gr eatly app reci ate my membersh i p in the 
I nte r-Soc i ety Col or Council and must express my thanks as an Individual 
1iember t o those of you who devot e so much t ime and ener gy unse l fishl y in 
the pr omotion of t his wor k. I am of t he opi nion that t he i nfluence of your 
l eade r ship goes far afie l d to many pl a cos where you have l ittle knowl edge 
and to a great many peopl e like myself ·who have been mute in the expression 
of thei r apprec i a t ion, 

li'r om Foste r Kienhol z , pr es i dent of Mi lls College of Arts and Advert i sing i n St, Pv.ul, 
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Minnesota, individual member of the Council since 1939, we also have a letter 
(dated May 29): 

Perhaps a n obscure member like me, out here in the sticks, ought to write 
occasionnlly t o tell you how inter esting and helpful the News Letter and 
other material is. You may already have this information but during the past 
Jrear or so a great ma:o;y retail firms, newspapers and printers , manufacturers, 
a r ound the Twin Cities have manifested a lively interest in color. The Inter­
Society Color Council has spread its influence but I at-n sure that people 
·will never give cre dit where it is due. 

For almost two years this school has had a new DB.I:l.e, MILLS COLLEGE OF JIR.TS 
AND AD\TERTISING. It has been approved as such by the Minnesota Department 
of Education. If you care to change my listing, I shall appreciate your 
kindness. 

Congrat ulations, Mr. Kienholz ; and we thank you also , for recommending for member­
shi p your former pupil, Miss Betty Gustafson, who for more than t hree years has 
been operating her ovna business with great success. 

Still another l etter came to us from ''Mine Detail 2l, .c/o Ac.orn 30, F. P. 0,, San 
Francisco, Cal. 11 It was dated May 31 and was from Jack Hanlon, at Mohawk Carpet 
before the war, later a t the Philadelphia Navy Yard. He wrote that afte r a couple 
of months hectic work "out here, 11 he is finally getting time to wri te a few l etters, 
11out here 11 be:i.ng a small island in the Philippines. He wrote: 

·when I got to the Philippines I wo.s lucky enough to be put in charge of Mine 
Detail 21, I have anothe r j.g. as executive officer a grand crew of en­
listed men. We are in a very active zone and are working our heads off. 
But best of a ll we are getting results - conse quently we work late at night 
and all day Sunday and no one grmnbles at the extra work. 

Conditions aren't too bad he re; we liVe in Quonset huts and have pretty 
good mess facilities . We have an out-of-door movie and a fairly good 
l ibrary. The big drawbacks are the heat and the rain. The rain bathers 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 rol l ing stock. The rainy season has set in again a nd we get r ain 
about three time s a day. You can probably imo.gine how glad I shall be to 
get back to normal life . 

It has occurred to me that I must owe same dues and I would appreciate it 
if you woul d send me the bill •••• 

Needless to say, to men as interested c.s this who indicate tha.t they wish to keep 
i n touch with Council activitie s even during overseas duty , ·we have for some time 
been mailing the News Letters first c l ass, Several of our men have ·written to 
comment on the News Letter from overseas stations; for exrunpl e, Lt. Colman from 
Italy and Cpl. Har~r Scheid from Ve r snilles, France , in the European the ater , and 
now Lt. Hanlon f rom the Asiatic. The l'iews Lei;ter does get arou..11dl 

ART -GALLERY 
LIGHTING 

The r eport having this -p:;_tle sent to Council members with the 
last i ssue of the News Letter was provide d by courtesy of the 
Illuminating Enginee ring Society. It seemed such an excellent 
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report and on a subject in which so many of our members h ave eithe r a direct or an 
indirect interest, that the secretary asked Mr. Logan, I.E .. S. delegate to the ISCC 
and a membe r of the I.E. S. committee which prepared the r eport, if copies could not 
be made avail able to the Council. Not long afte r t his Mr. Hinckly, executive secre ­
tary of the I. E. S., wrote that arran@Bments had been made to provide 200 copi es fo r 
distribution to interested roombers of the Council . Since this number nearly covers 
our mailing li st, it was poss ible to send copies of the report to a ll but I . E.S. 
members, to ·whom it would be othervdse available . We thank the I.E.S. and r e com­
mend the r eport t o your attention. 

EARLY 
FAINTING 

FIA 1'ELL.E ' S 
11 TH.:£. ST ORY 
OF COLOR 11 

Colors, too, to paint his body 
Place within his hand, 

That he glisten, bright and ruddy 
In the Spirit-Land. 

Fr om Schille r's "Nadovre ssie r' s Todtenlied . '' 

From Mr. Joseph P. Gaugl e r of Fiatelle , Inc ., Empire State Bldg ., 
New York l , N. Y. (color research, packaging, and p roduction 
design), we received a letter, dated J tme 28 , indicating that •·re 
have overlooked Fiat el l e 's pamphl et "The Story of Color. " Chapt er 

I of this pamphlet (4 pp. with 3 f i gure s) is on "The Teaching of Color in Schools," 
by Arthur B. Allen. Mr. Allen is the author of ''Color Harmony; its Theory :1 nd 
Pr actice 11 (F . Warne & Co., London o.nd New Yorl: ; 1937 ) and is not to be c onfused 
with the late Arthur S. Allen, populc.rizer of the Munse ll Col or System and organize r 
of the Allcolor Company. TI1e author distinguishes three theorie s of color: t hat 
of the a rtistt s pigrr~nt primaries , 1~ 11 executed wit h crimson l ake , gumbobe o.nd 
Pr ussian blue ; that of the physicist 's "light pr imaries , 11 red , gr een and blue ­
violet; and that of the psychologist vnth f our prL~ry colors, r ed, yellow , (sea) 
gr een and blue and "secondar ies ," orange , leaf gr een, turquoi se and purpl e . It is 
explained tha t the first the ory utilizes the subtractive method of mixi ng ; the 
second utilizes the additive mixture of lights; and the t hird the 11me dial" me t hod 
of m:i:xing which use s the spinnin;; color wheel. (We were a bit c onfused he r e, since 
"medial 11 suggested somet hing intermedi at e bet r:een additive and subtractive mixing. ) 
The l ast section , ent5.tl ed "YJhe re we stand today, 11 i ndicates the disadvantaE;e S of 
the artist' s or ~rewste r t heor y , states tha.t the physicist' s the ory is "altogethe r 
usole ss 11 f or the child in school, the practicing ar~ist and the craftsman ; and 
states that the psychol ogi st 's or Ost1•..a ld theory is the only one that affords a 
rat ional bas i s f'~r t he atta.irnnent of per fect c olor harmonies . 

The confus :i.ons of additive o..nd s ubtractive mixing , of pigment (colorant) mixture 
und c olor-stimulus mixture ns ~~ll as the relations to the psychologi sts unique 
hues , have been treat ed by a. numbe r of a t~hors . In the page s of the News Lotter, 
wo mo.y r e fe r you - ~o t he Novembe r, 194:1, i ssue (No. 38), whe re in revi evnng Ma.rtin 
Fische r' s '1The Permanent Pal ette , 11 we wrote: ''llusica l ·eerrninol ogy is much l ess 
confusing; a musician never confuses his v iolin str ing with sound , a lthough he 
vib r ates the viof.in strL'r1.g to produce sounds :i.n much the same manne r that an ar tist 
in oil paints app~ie~ a colorant to canvas in order to produce a gi ven color effect. 
Perhaps if paints , pigments , dyes , etc ., coul d be thought of as colorants instead 
of color, it might he l p.'' In com1.1enting on this statement by the Council Secretary, 
l:r. Milton E. Rand , of the Rochester Athe naeum, v~rote i n part as follows (see pp . _.· · 
6- T (_)f the same issue): 11 I f you get mercu:ric sulfide ( vemi lion) i n your eye , it ··· 
iS urlC.?rnfO r table and dant;erous,; if YOU ,set vermilion re d ~n your eye 1 it may be 
pleasing o.nd t hrillirl{;1 You (the ~rtists) say you use paint on l y be avrl'ully 
ca.re full -- I'd r a the r rec0ive the li ght from your paint. 1 

·. ' ;...·" ... j ; 
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As t his subject is one of considerable intere st, '~ take the liberty of referring 
our r eade rs to two other discussions of the relations between pigment mixing, color­
stimulus mixing, pf~nt primaries, light-stimulus prima ries and the introspectively 
"primary" colors. These are given in the references: Lieut. Dean Farnsworth, ISCC 
~~ws Letter No. 41 (May 1942), PP• 2-3, latitude and longitude of oolor; and D. R. 
Dohmr c.nd C. E. Foss, J. Opt. Soc • .Amer. 32, 702-8 (1942), color-mixing systems: 
Color vs. colorant mixing. Perhaps here i~may be well to point out also that, 
ulthough 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 
yellow, 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. 
Soc •. Amer. 20, 182-3 (1930), a study of pigment primaries and mixtures, D. MacAdrun•s 
work , same journal, 28, 466-80 (1938), subtractive color mixture and color reproduc­
tion, as vrell as thespectrophotometric refle.ctance curves of various artists' pig­
ments obtained by N. F. Barnes, J. Opt. Soc. Amer. 29, 208-14 (1939); also Tech. 
Stud. Field Fine Arts, publ. for Fogg Art Museum, lia'rvard Univ. !• No. 3 (Jan. 1939). 

To return now to the pamphlet, 11The story of Color," -we find that Chapter II 
describes the "Color Helm," first built by Mr. Gaugler in 1932. This is the 
Fia.telle "Guide to Correct Color, 11 comprising a neat and conveniently arranged 
scheme of printed colors and masks for the selection of harmonious color combina­
tions. The main feature is a circle of hues based upon Ostvmld•s. The primary 
hues are red, yellow, green a nd 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, "tints ," 11pures , 11 and "darks . 11 The composition 
of these is exactly stated, in the Ostwald manner, in percentages of "white," 
"black, 11 and "pure oolor 11 content. Sections of the chapter, PP• 7 to 12 of the 
pamphlet, state how the various combinations and contrasts may be obtained. They 
are: 110 1/3 % adjoining contrasts,'' 1116 2/3% al~ernates," 1141 2/3% intenned iates ," 
1166 2/3% triads," and "100% complementaries." Other sections deal with "split 
complementaries '1 and "full complementaries," helpful suggestions, the science of 
color (summary of Chap. 1), three vmys to identify color (hue, value and chroma), 
color behavior (cool or receding vs. war.m or advancing colors), and color control 
(relative areas, etc.); and it is stated that 13,824 color combinations a re possible 
with the Color Helm. 

Chapter III , ''The Story of Blue," by Mr. Gaugler, shows how the Color Helm is used 
~men blue is the pre dominant hue selected for an interior, a painting, a layout or 
a package. Chapter IV is a price li st and list of r eference s on color; and Chapter 
V, gives "Applause " for the Color Helm rece ived by Fiatelle. In this connection we 
may recall a letter from a user of the Color Helm r eproduced in News Letter No. 57 
(Jan. 1945), pp. 4-5. 

MEETING OF 
EXECUT IVE 
COMMITTEE 

At the suggestion of Chainnan Zigler, the ISCC Executive Committee 
met in Boston, at Hote l Fensgate, on June 29. As usual, the 
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 guest s of Profess or Arthur Pope, Acting Director of the Fogg 
Museum of Art, Harvar d University, at an informal luncheon at the Faculty Club; and 
on the following day membl;lrs of the Color Aptitude Test Conuni ttee we re the guests 
at Wellesley , Mass., of Mx.-s . Micha~l J. Zigler, wife of the Council chainnan, who 
is Professor of Psychology at Welle s ley Col lege . 
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The business session of the Executive Committee (passin g upon membe rship applica­
tions , r eports pf com.rnittees, including the nominat inG connnittee, etc .) >...as rathe r 
routine in nature and vras di sposed of quickl y . The meeting was made memorable, 
hoi'rever , by an infonnal visit to the Fogg Museum of Art, Harvard University , v7he r e 
J1.cting Dir ector Arthur Pope o..nd membe r s of the staff of the Museum guve an i nforma l 
talk and exhibition of the methods of color organization a nd teaching, with appli ­
c~tions to pi ctoria l and abstract art, as used at the Museum. There was consider­
able free and informal discussion, and a. meeting of the minds; a nd the occas i on v/8.s 
made memorable and utterly delightful by Professor Pope's able and lucid presenta­
tion and the r o.tiona l and plausible way in which the ideas developed. Very inter­
esting too vms the presentation and exhibi~bn of abstract designs based upon a 
scientific a.p?roo.ch to color by Morton c. Bradley, Jr. life hope to report on 1Ir. 
Bro.d~ey ' s work in the next issue of the News Letter. 

Pr ofessor Pope's fundamental postul a.te, in his a.pproo.ch to har.monious or pl e o.sing 
c ombinations of color a.nd to esthetic significance , >vas expressed centuries ago by 
Xe nophon in the aphorism: ''All things without exception, be co..use of synunetry, will 
o.ppco.r Juore beo..utiful when plo.ce d in ardor." This is t he principle used much l o.te r 
by Munsell o..nd Ost wald. If t.'l-le principl e is vo..lid , color a rrangement s will be most 
pl e asant a nd significant if they are bused ultima tely upon the most r a t ional pos­
sibl e or~;a.nization of c ol ors gene r a. lly. In his work and teaching Arthu r Pope 
utilizes the Munsell color syst em , with modifica t ions toward o. "working color 
solid" su ggested by his o-rm expe riments ond observo.tions. Regul o.r or or de rly paths 
in this modified color solid a.ro ex~tned with po.rticula r attention to the c ontr o.sts 
between the colors r epr esented in the paths . Some of the po.ths a r e found to be 
po.rticula rly significant. Though starting f rom o. theoreticnl principl e -- Leonardo 
said tho.t an a r tist without a theory is like o. mo.r iner without a compo.ss -- Pope 
checks the results of the the ory at every point by r eference to expe rimont and to 
the accumul ated e xperie nce gonera.lly bearing upon esthe tic signi fico.nce . 

In cor respondence with the Editor-in- chie f , Pope v~ote tho.t he is su spiciou s of the 
mD.tte r of p re f e re nces or pl e o. so..ntness , for esthe tic val ue transcends mere agr eeable ­
ness ; the principa l dif ficulty is thnt preferences f or colors o r their combino..tions 
involve so many factors of as s ocia tion, temper ament, e tc ., tho.t they form a n unce r­
tain bns:i,a . I n a l e tter do. t e d April 26 , 1845, he v~ote : "VIha.t we want to know is 
how mo.ny diffe rent ways we co.n achieve orderly relationships which ure visible 
appr e ciabl y , und t hen how e ach kind of orde rly relation ship mo.y be made esthetically 
significa nt . 11 With these ideo. s we co.n r eo.dily agree. We diso.gr ee in a direction 
>ve shall mention; but we continue to quote the sa.me lette r. 110f course the r e is 
nothing new o.bout the ideo. of orde r o.nd diversity. The Greeks certainly t hought 
·Chat out fir st. Only it is I belie ve not a. matter of o. meo.n between two opposites 
(ita lic s ours- Ed . ), f or this would imply that you can ho.ve too much or der. ( note 
tho.t he did not so.y thut you cannot huve too much diversity. - Ed .) My ideo. i s 
tha t diversity is a. meo.ns to muke order emotionally appr e c i abl e -- you cannot have 
t oo much ardor:" 

In a 1934 - 5 se rie s of a rticle s on ho.rmony , the Editor expr e ssed si;:nilo. r ideas. 
Varie ty (diversity) was suid to be the "spice " of life i n design; but the sense of 
u...11ity , order and c ongr uity is its "food." The s pice makes the food "emotionally 
appr eciable, 11 to use Pope 's phrase , but it ce.n be overdone. Food cannot be overdore; 
tho.t is , e xcept in the grosse st sense , and of course e ven orde r carried to the limit 
be come s monotony. V~ found ourselves going along wi th Pope , too, in our early 
writing and late r a s an e:>..-pe:vimen·ta.l copclusion , in t he validity of a pr i nciple 
which may be called a substitution of uroounts of contr ast of ~ifferent kinds , one 
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I !6t for anothe r. When the hue contrast ar small~ there should be larger value and 
be chroma c ontr asts; when the hue contras s are great, the otl1er contrasts may 

smaller. 

Y~ differ with Pope only in the belief that experiments on the p l easantne s s of 
simpl e color combinations may yield r esults vthich may serve as a point of departure 
or va::1tago point from >'Jhich the subleties or complexities, mentioned by Pope, may 
be attacked . Nor is this any real difference, for we have seen no evidence that 
Pope has been so appalle d by the complexities as to wish to ban from consider ation 
facts obser yo.ble in simple experiments, a s has been the case with sorr.e too en­
tangled in the elaboration of their theories. 

In his i nfomal presentation Pope dealt with the importo.nce or esthetic significanoo 
of whnt Ost;·Ia.ld co.lled the "shadow series, 11 and with the importance of a composite 
purn••neter in the color solid which he sometimes called "saturntion 2 11 because it is 
different from Munse ll chroma or saturation as use d by othe r s. In the sho.dow 
se ries saturation 2 is constant; and Pope believes it is significant. We have 
asked Dr. Judd to discuss these parti cular points in the next Uews Lette r. 

Our available space does not permit furthe r discussion of Pope 1 s ideas. But we 
shall close this note by r acalling our pleasure in hearing an intere sting but dif­
ficul t subject logically and lucidly pr esented in a delightful wo.y by a master of 
h i s subject. I. H. G. 

THE l\1AGI8 
OF COLOR 

Under this title wo.s a neo.rly full-page articl e in tho st . Louis 
Globe - Democrat of (about) Mo.y 22. It dealt 1•1ith the wor k, and 
sho.-1ed a picture of , lir. George D. Gaw, Director of t he Color 

Research Institute of l~erica , and his associate Dr. Louis Cheskin. These Chicago 
color specialists say tho.t color is the key to comfort, convenience , appearance, 
safet y and even hea l th . I1any familiar o.s we 11 as original ideas are reported in the 
article. The r e were advocated brightly colored bo.ses for ele ctric st op signals 
and boul evar d st op signs, instead of 11co.mouflage 11 (d i o.gono.l black and whit e 
st:dpe s); blue-gree n vmlls on bedrooms, ·whi ch c.re o.l so to ha.ve pink sheets ; ad j oin­
i ng; rooms painted with 11split complements ~" the full complementary contrast be ing 
too stronE and dangerous; ~~ble cloths and napkins in complemcnto.ries ~ so that vmit e 
napkins will not disappear into white t abl ecl oths ; blue s l aughter house s and 
kitchen-door scr eens to dispe l flies ; red to r epe l mosquitoes ; b l ack r oofs and 
y:hite ceilings fo r d.oghouses , to make the dog more c omfortable in winter; bl ack 
auto driveways to decrease the winter ice ; white ta.rpo.ulins for ice wagons; a.vo id­
c.nce of bright yellowish gree n (cha r treuse) dro.pe s to p revent nausea at wor k ; 
orange in the dc.nge r c.r ec.s of machines ; br i ght r ed stripes on washroom floors "to 
lift t he loo.fe r richt up and out; 11 orange vert i crt l faces of stairs to impe l the 
li.fting of the feet ; g reen vmlls in operating rooms o.nd green costumes for surgeons 
o.nd nurses t o avoid troubl esome aft e rimages; but the use of comp l ementary afte r­
ima.ges by women wanting to knoYi color schemes for thei r d ress ensembles. We found 
this article interesting r ec.ding. 

EYESIGHT 
BULLETIN 

' From Dr. D. B. Armst ro11..g of the Metropol i to.n Life I nsur p.nce Compo.ny 
we have recently r ece i ved a. 70- page Industrial Heo. lth Series 
Bulletin (No. 4) : Methods of Tostirtg c.nd Protecting .Eye sight in 

Industry. The bulletin i ncludes sections on the purpose and scope of industri a l 
eye exo.mina.tions , visun.l t esting in industry, functions of the eyes o.nd h~chnique s 
fo r their moc.surer:1ent ( includi!'lg color- vision tests) , specio.l a rrangements for eye 
protection in fine work , basic principl es of industria l .illumination , industrio.l 

.. 
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lighting standards ~nd industrial lighting systems. The bulletin is well illus­
trated and should serve as an excellent introduction 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. !my one inte rested in see ing 
a copy mir:;ht write to Dr. Armstrong at One Y.adison Avenue, Now York 10, N. Y. 

:F'.LUOHESCENT 
LIGHTING 

In the pages of Illuminating Engineering in recent months, 
discussion has been going on concerning fluore ccent liGhting 
and complaints of worke rs in industrial plants. In the May 

1945 is sue appears the most re cent of the series, an article by D. D. Morgan of 
Scuttle , Yfashington, entitled "There is Something Wrong with our Fluorescent 
Lighting Applications. 11 Persons intereste d in this subject are referred to this 
o.r·cicle and to the discussion by Luckiesh and by LeGrand Hardy , vtlich follows the 
a rticle. This discussion seems to present a sensible view of the s Ubject. Dr. 
Har dy is skeptical concerning the ariboflavinosis (vit amin B2 deficiency) hypo­
thesis that has been proposed re garding the action of fluorescent light on ~1e eyes, 
and be lieve s that at present the chief difficulties refe r able to fluorescent light­
ing insta.llo.tions a rise from high irrcrinsic brig1tness and ino.de quate control of 
gl~re. 

SYNCHRONIZED 
MEN 

This was the titl0 of an editorio.l in the Washington Post on 
April 5. It states that under the auspice s of the Men's 
Fashion Guild of New York there began in retai l store s tho.t 

'~ek a campaign to educate men to ha rmonize more effectively the colors of their 
suits, shirts , hats, socks , neckties, handkerchiefs, garters, suspenders and cuff 
links. About 100 articles of men's wear we re shovm in two color themes , blue and 
gold. This was the first coordinate d color combination to be attempted in the men's 
wear industry. Commenting that mon ho.ve been l ess style conscious, more color 
blind , more restrained and less given to panic or lUA~ry buying, than women, the 
edi toria.l goe s on to picture the troubl es men faco . "They ••rill find it no simpl e 
me.ttor to get synchronized with, say, a cocoa-brown suit that r e quires a stro.to­
beige shirt striped in turf t an, a Fort Knox gold ne cktie with rust polka dots, 
coffee -colored socks with gold clocks, burnt-caramel suspenders, tobacco leo.f 
handkerchief with a Fort Knox gold stripe (to accent the tie) and topaz cuff links." 
The editor exercise d his f ancy furthe r in speaking of the problems of rotation of 
dominant hues and the difficulty of trying to beat other men to the tie of the week 
or t he ha.ndke rchief of the day. 

OUTLINE 
HISTORY 
OF COLOR 

(CONT.) 

1577 In Saxony, the use of indigo was prohibited as a 11pe rni­
cious, dece itful and corrosive dye" (and smelly when vatted) 

1653 C. Huygens (1629-95) began work on his "Dioptrico. 11 

17th cent. William Briggs of Norwich, Efibland# discovered the optic papilla; 
Leeuwenhoeck first employed the microscope on the tissues of the eye , and dis-

' covered the layer of rods in the retina. ; a lso the fibers of the cornea and l ens; 
Da.ca de Val de s# of Spain, mentioned the use of convex lenses o.fter t he cataract 
operation, which was still dona by the method of 11depression11 

1656 A. van Leeuvrenhoeck; see News Lett e r No. 49 

1659 A. Kircher (1601-80 ) first obse r 1ed micro-or ganisms with the microscope ; 
c. Huygens discovered a r b g about Saturn 
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1663 J. Gregory; see News Lette r 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 experiment s of his own; studi ed f luorescent pheno~non :roontioned by 
Kircher ( 1671), but did not recognize i ts true nature 

1664- 5 R. Hooke; see News Letter Nos. 49 and 50; F. M. Grimaldi, see News Lett e r 
No . 49 

1165-7 I. Newton; see News Lette r No. 49; (worked on iufinitesmal and fluxional 
calculus, infinite series and the binomial theorem; fundamental principle of 

. t t• \ g;r a. v~ a ~on. ) 

1666- 9 French Academy, E. Mariette. E. Bartholinus and I o Barrow; see News Letters 
Nos . 49 and 50; (N. Steno laid the foundations of crystallography.) 

1669-71 I . Newton , J. Gregory, R. Boyl e and the painter Hobbema; see News Letters 
Hos. 49 and 50 

1671 A. Kircher first described the ''ma.gic lantern" and studied fluorescence; 
fo\md an infusion of Lignum nephr iticum to be transpa r ent to transmitted light but 
a b r ight gr een by scattered light 

1672 R. Hooke , I. Newton , Colbert und d 1 Albo; see News Letters Nos. 49 and 50; 
W. Sal mon published his 'Tolygraphice" nnd R. Boyl e his "On the Light of Fish; 11 

(0. von Gue r icke invented the first static e lectrical machine) 

1674 I . Newton studied the fluorescent phenomenon mentioned (1671) by Kirche r, but 
did not r e cognize its true nature • I. Bar row published a lens formula in his 
"Lectiones Opticae·'-' 

1675 I . Uewton and 0. Romer ; see News Letter No. 50; (G. w. von Le ibnitz invented 
calculus ; publ. 1684) 

1677-80 R. Descartes and J. Brenner; see News Letter No. 50; (R. Boyl e , 1678, 
introduced the modern c oncept of a chemical element) 

1682 C. P. Ango quoted Perdis (both Jesuits) on a wave theory of light , mentioned 
by Ruyge ns; (E. Halley correctly predicted the return of Halley's comet); about 
this time Huygens discovered the achromatic (Huygens) eyepiece for a t elescope 

1684- 6 D. Tube.rville and A. Cassiu s; see Nev1s Letter No . 50; (1685-6, Newton 
stated his three laws of motion) 

~ ....... 

1687 (A. v. Leeuwenhoeck disc overed bacteria; Newton published his "Principi,e 11
) 

1689~91 R. Waller and c. Huygens ; see News Letter No. 50 (correct the spelling of 
the l~tter ' s name) 

1690 J, Loake (1632-1704) in a famous essay distinguished "primary" qualities , as 
extensity and motion, from 11 secondary 11 ones, as color and hardness, the latte r 
be ing p.Tope rtie.s of "consciousne9s 11 

1692 I. 'ij~~on ; see News Let~er No. 50f w, Molyneux published "Dioptric a nova," 
which cont~ined 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 
l ense s 

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

1703 c. Huygens published the "Dioptrica" (begnn in 1652); explained some 
phenomena of halos and pn.rhelia 

1'704- 10 J. Me :ry ~ I. Newton~ R. Hooke, Bishop Berkeley, M. Brisseau and the 
painte r Wa t.tea u; see News Letter No. 50 

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

1715 B. Tayl or (1685-1731) first determined the diffe rential equation for the 
path of a li ght ray in a homogeneous medium (and in 1719 wrote on perspective; 
first general statement of the principle of vanishing points) 

1717 I . Nev~on, 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 , Mar l borough 
and Peter the Great); see News Letter No. 50 

1722 R. Cotes (1682-1716) in a posthumous work made the first attempt to frruqe 
a theory of e rror·s of obse rvation; attempt ed to extend the l aws of single l enses 
to systems of l e nses 

1'727 J. Bradley; ~ee News Letter No. 50; Schultze observed the chemica l action 
of light on silV!3.P sn. l ·ts, a nd tro color change 

1729-30 P. Bougue r, Le Blond, Gautier, Tiepolo, Chnrdin o.nd Pater; see News 
Letter No . · 50 

1735- 8 Ce lsius, Dufn.y , R. Smith and J. Hoofnail; see News Letter No . pQI add 
that Smit h's optics gave R. Cotes ' the orems for tho "a.ppa.rent distance!! pf llil 

object viewed ~prough any numbe r of thin lenses; (also that, 1735, C, ~~nnaeus 
published his bQtany 11Syst emn. Naturae , 11 and L, Euler founded ana.lytica,l me chanics 
in 1736) ' 

: .r.:· ..... -:: ::- . 

1740-43 Barth, Comte de Buffon, Boucjer., _q.a~o.lotto and Guardi ; see News Lette r 
No. 50 

.. 
1745 Davie l remeved (not l;ly suqtion) from a living subject thro-qgh the anterior 
chambe r a co.to.ract broken \\P by o.cciden~· (St. Yves had merely remoYed an unbroken 

, lens already dislo,Q.ged into the anterior chamber) 

1745 Tobias Meyer, mathematician .. of. -Gottln.genl .p roduced three "fundrunental 
colors

11 
yellow, r e d, and blue, all the ·admixture s from two df these and then from 

three of the se . graded in qteps of o~-ho.lf to get all pos~ ible color s within 
these limitations. All were put ·in a t~inng~ V[ith the three f1m.damental colors 
at the corners, binary mixtures on Ph~ side s anq tertiary ones vnthin. Besides 
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this he made a numbe r of other triangles with black and white. The work was edited 
by Lichtenbe r g 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 
Chovreul. Meyer thought of black am white as independent; Runge but not Lambert 
or Chevreul agreed. 

1752 De la Faye wo.s the first to suggest discarding the lo.nce and scissors of r 
Do.viol in the co.to.ract operation; o.nd in 1743 Sho.rp of London did so, mo.king a cut 
with tho knife 
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vide for th8 ~ecording of your orguniza tion as un ao oeptor of this 
recommended comme:rciul standard. 

Division of Trade 8tandard s , 
Na tiona l Bur~a~ of Standards, 
Washi~g~on 25, D.C . · ······ 

Gentlemen: 

Da te . . . . . . . ~ . . . . 

We b elie ve tha t the Recommend ed Commercial Standard, TS-~961 , 
constitutes a useful standard of practice, a nd we individually p l an 
to utilize it a s f ar as practicable in the 

produc t ion 1/ distribution 1/ purchase 1_/ testing lj 

of Co lor Ma t eria ls for Art Educa tion in Schools beginning January 1., 
1946. We r eserve the right to depart f'rom it as we deem advisab l e • . 

·~~e understand, of course, tha t only those articles which 
actually comply with the standard in a ll r espects can be identified 
or l ab eled as conforming ther e to. 

Please advise us when this standard is promulga t ed a nd send us 
a printed copy when a va ilable . 

Signature of 
authoriz ed offic er 

----~(~in--i~n~k~)-----------

(Kindly typewrit e or print the following lines) 

Name a nd title 
of above officer. • . . . . . . . 
Organization • • • • • • • . 

(Fill in exactly as it should be 
If acceptance represents a n individua l 
organiza tion in parentheses. 

Street address. . . . . 
City, zone, and &tate , . . . . . . . . . 

. . . . . . 
. . . . . . . . . . 

listed in pamphlet) 
only, indica t e your 

• • 

. . 

. . 
1/ Underscore which one. Pl ea se see tha t separ a te a cc eptance s 

are filed for all subsidiary companies a nd af filiates which should 
be listed separately a s a cc eptors. In t he ca s e of r e l a ted interest& 
trade associa tions, trade papers, e: tc.,desiring to r ecord the ir 
gener a l support, the words "Gener a l Support" should be added after 
the signature . 
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FWR : ~·ILL 

RECOlViH~ !DE.D COIIH:.RCLu.L ~TA·· m.u.RD 

for 

TS-3961 
June 4, 1945 

COLOR iviA TER IA LS FOR .h.i\T EDUCA TI o:J L-J SC H JOLS 

(Proposed by The Crayoh, ~at~r Color and Craft Institute, and 
adjusted in cooper a tion with other int er es ted organizations . 
Endorsed by the ~ ssociation of School ~usiness Officials) . 

PURPOSE ... 
1 . The purposes of this conuner cial standard are to provide a 

guide to schoo l authorities in the purchase of color naterials for 
art education in schools, as to satisfactory color, working 
pr opertie s and durab ility; t o eliminate confusion in nomenclature; 
to promote f~ir c ompetition among manufacturers by providing criteria 
f or differentiation among materials of known satisfactory compos ition 
and otters considered unsuitable f or art education in s choo l s , and 
thus t ) provide a basis f or cer t ifica tion of quality . 

2 . This c ommercial standard cover s minimwn r e quirements f or 
col or materials of sa tisfact ~ry color and working pr operties f or a rt 
educa tion . It is not in tended that all color ma t E:r ials f or art edu­
c a ti ~n meeting the requirements shall be identica l, nor of unif Jrm 
exc e llenc e in a ll respe.cts . v·ariations in manufacture not c ontrolled 
by the spec if ica tion may cause some scho,Jls to prefer on e brand over 
an~ther , both of which arG a cceptabl e under this specification . 

SCO?E 

3 . This comm~:.rcial ~tand~;.rd covt.rs rna t erial a nd workmanship, 
w0r king qua lities , cvlur, pacldng and qua lity guarantees of the 
f ollowing color materials for art educa ti on i n school s: 

Page .~ 0 . 

( l ) 1,vax Cray::ms . . . . . . 2 
( 2 ) ? r es sed Cl'o.yons . . . 3 
(3) Semi-J',t) ist i'~a t or Co l~)rs . . . . 4 
( 4 ) Dry Cake i;,:a t c:r Co l 0r s . . 5 
( 5) Liquid Temper a . . . . . . . . . . . . 6 
( 6 ) Pov;d~r Temp(::ra . . . . . . . . 6 
(7) Type ·'A II White Dust l Gss Bl acJ.:boar ct Crayons . . 7 
( 8 ) Typ <:- "RI' White Dustles s Blac kb ·~'ard Crayvns . . 8 
( 9) Si ght caving Dust l E.o ss Bl ackboard Crayons . 8 

( 10) C·) l or cd Dustle ss Cr ayons . . . . . . . . . 9 
{11) f.~v lded Si ght C:aving Sl e.ckboard Grayons . . 9 
(12) l-t.:,ld cd 11~hi te Chalk Crayons . . . . . . . . . 10 
{13 ) ··:.:> lded Co lor~d Cha l k Cray::ms. . . . . . . . . 10 
(1 4 ) Lec turer s ' Color ed Cho. lk Cra yons. . . . . l l 
(15 ) Lecturers' Co l or ed Dustless Cr ayons . . . . 11 
(16) Paste l Crayons . . . . 12 
( 17) Hode l ing Cl a y . . . . . . . . . . . . . 13 

DEFINITio· ·~~ 

4. For the pur pose of theeo standards the f u ll0wing definiti ons 
shall .-:~.pp ly~ 
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HUE The hue of a color determines whether it is red, yellow, green, 
blue, purple 6r an intermediate. A color possessing hue is 
called a i 1chromatic" color, all others (white, black, silver 
and gray) are called uneutral" colors. This standard does not 
place definite re s trictions on varia tions in hue . 

VALUE - The value of a color is its lightness or da rkness, expressed 
on a sca le extending from black to white by perceptually uni­
form steps. -This standa rd doe s not specify values . 

CHRo:• . .rA - The ch..roma of a color is the degree of its departure from 
the gra y of the same va lue . If the color of the sample to be 
test ed differs in hue and value from the standard to a degree 
which prevents judgment as to the relative chroma, the decision 
sha ll be ba sed upon !1unsell chroma. With respect to any one 
pigment used within the limita tions customary for art materials, 
the chroma of a chromatic crayon or paint is a measure of -the 
r e l a tive amount of pigment it contains . Excepting modeling 
cla y and paste l crayons, this standard sets definite limitation~ 
be low which the chroma s of art ma t erials conforming to this 
sta ndard ma y not f a ll. 

5. ~· 

DETAIL REQUIRE': fENTS 
WAX CRA YO:JS 

Dra wing crayons sha ll b e 3 5/8 ins. long and 
5/16 in. in diameter. 

Kind ergarten crayons sha ll b e 4 1/4 ins. long 
a nd 7/16 in. in diame t er. 

The shap e may be e ither round or hexa gona l. The measur ement of the 
diame t er of the hexagona l crayons sha ll b e the dista nce b etween 
pa r a llel fla t sides. 

6. Ma t eria l and workma ns hip. Wax cra yons shall be nude of 
quality pigments , high qua lity waxe s and othe r e ssentia l ma t eria ls, 
thoroue;hly o.nd uniforml y molded. They sha ll b e fr ee from grit and 
other substa nc e s thut will impa ir the ir working properti es . The 
color distribution sha ll be uniform. They sha ll not contain in 
excess of .5 percent free dyestuff. 

7. Waxe s. The basic ingr edients used in wax crayons sha ll b e 
pa r affin wax -and stearic a cid or equiva l ent. The paraffin content 
sha ll be not -l ess tha n -40 percent; the stearic a cid, or equiva l ent 
cont ent aha ll b e not l e s s than 40 pe rcent• The a verage me lting 
point of the ·colored crayons sha ll b e not · l e ss than 120.0°F (Se e 
par. 111). 

8 . Work ing qua lities. 'wax crc.yons sha ll ha ve a marking t extur '· 
which y i e l d s .c olor fr ee ly without scra tch i ng , dragging or smudging . 
Uhder norma l working cond itions there sha ll b e a minimum of flaking 
or Piling . Colors sha ll blend r ead ily. The crayons sha ll withsta nd 
norma l t emper ature chunges without b -ending . 
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9 . Toxic i ty . ~ux crayons shull no b c cnt~in l ccd , a rs enic or 
oth~r toxic m~t~rial s i n exce ss of . 05 p erc ent. 

10 . Packaging . b~ ch wnx cr~yon shn l l be wr uppcd wi th a pr~nt cd 
or co l orod lob ~l ind ica t ing th6 color of thE; crayon a nd shu ll be 
p l t: in l :r mo.r k e:d with brund and/or company name . The crayons sha l l b e 
po.cl{E'd ::.t s s~x. cifi-:;d i n S i mp lifi ed Practic e r{e commt: ndu t i on Rl 92- 45 , 
us i s sued 'by the No. t i ono. l Bur ef.'.'.u. of St andard s . 

11. Cl1r omu . Tho chr oma of nll chr oma t i cally co l ored wo.x crayons 
sh;-..11 cquul or cxc ·:..ed the Munsell chromo. specified in t u.b l c 1 when 
t est ed c ccor ding to pa r a gr aphs 110 a nd l l Oa . 

12 . Co l or r o.nge . (Drawing cr~yons) . The color r a nge of w&x dr a w­
i ng cr~yons sho.ll b e : bl~ ck , b l u e (u l tramar i ne ) , b l u e - gr een , blu D­
viol <:.: t , brown (bur n t umb er ) , burnt sienna , car mi ne - r ed , dark b lue 
(Prussi8.n ), dc.rk gr e:en, dark r ed ( Ind i an ), gr a y, gr een , l a vend er , 
light b l ue , l i gh t r ~~d (p i nk ), l i £;ht y~llov1 , mo.gentu , midd l e blue-· 
gr een , olive- gr een , orang~ , r ed , r ed - orange , r ed- viole t , turquoise 
b l ue , vio l ut , white , y e l low, ye l low -gr een , y ellow- ochr e. (gold- ochr e ) , 
yc llow- orange: . · 

.. 13 . Color r ange . (Kindergar ten cr a:.rons ) The c olor r ange of wax 
kinder gar ten c r ayons sha ll be ; b l ack , b lue , blue- green, b l ue- vio l et , 
b r own , burnt sienna , f l esh, gr ay, gr een, magent a , orange , r ed , 
red - orange , red- vio l e t , turquo:t se b l ue , vio l e t, white , yellovv, 
yell ow- gree n, yel l ow- orange • 

.FFtES3ED CRAYONS 

14 . Size . Dr awing crayons sha ll be 3 l/2 i ns . l ong and 5/16 
-- i n . i n d i B:11eter , or 3 ins . long by 1/ 4 i n . i n 

di ameter . 

Kinder garten crayons s ha l l b e 4 ins .long and 7/16 
in . i n d i ame t er . 

Pressed dr~wing crayons shall be ei t h er ~ound or hexagona l; pressed 
kindergarten or enl~rged draw ing cra yons shall be e i ther r ound , 
hexagonal, or round wi th one fla t side - ea ch to co~ta in an equiva­
l e nt nmount of mater ia l by vo l ume , using r ound d~nens ion ns ba sic , 
wi t h a to l era nce of ± 5 p erc ent ~JY vo l ume . 

, 15 . !.1& t eric:. ls a nd wor kinansl!lp . Pres sed crayons sha ll be made of 
quc.!. l i ty pi eni~nt s t ogether with wax es a nd other essentia l ma t eria ls , 
thorou~~ly and u niforml y pr~ s s ed i nto a homogeneou s crayon . They 
sh=.: ll be fr ee !'r o::-, grit :....nd. othe r substanc es tha t will impai r their 
wor k i ng prope r t ies . The c ol or distribut ion sha l l be uni for m 
t hr ouf?hout . They she l l r,ot c 0n t~ in i n exce ss of . 5 percent fr ee dye ­
stuff . 

16 . v~or!~ing q'..l a l i tifJ s . Pr ~ ssed crayons sha 11 ha ve a marking · 
texture whi0h yields color f r ee l y withou t scr a t ching , d r aggi ng or 
smudging . Under r:; or:.:1a l 'Hor l{i ng condi tio:r.s t.twr e sh& 11 be a mini mum 
of f l aking or p i l ing . Colors sha ll bl and r eadily . Th ey shal l wi t h­
stand norma l t emp era ture cho. ng·::> s wi t hou t bend i ng . 
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17. Toxicity. 2ressed crayons shall not contain lep.d , arsenic , 
or other toxic materials in excess of .05 percent . 

18 . Packaging . Each pressed cr~yon shall b e wrapped with a 
print ed or colored label indicating the color of the crayon, a nd 
shall be plainly marked with brand and/or company name. The crayons 
sha ll be packed in stand~rd type containers as set forth in the 
Simplified Practice Hecommand~tion Rl92-45, as issued by tho Nationa l 
Bur eau of Standards. 

19. Chro~a . The chroma of all chromatically colored pressed 
crayons sha ll equa l or oxc6ed the iv!unse ll chroma specified in Tabl e 
1 when test ad according to p~ragruphs 110 and llOa. 

20. Color range . (Pr essed drawing crayons) The color range of 
pressed druwing crayons shall be; black, blue, blue- green, blue­
violc. t , brown, grt'ty, gr t:!en , magenta , orange , r ed, red-orange, red­
vio l Gt, turquoise blue, violet , white , yellow, yellow-green, yel1ow­
ochre , yellow- ora nge . 

21. Color r ange . ( Kind ergart en ) The color range of pressed 
kindergart en crayons shall be; black, blue, b l u e- green , blue- vio l et, 
brown, burnt sienna, fl tJsh, gray, green, magenta, orrmgo , r ed, red­
orange, red- viole t, turquoise blue, violt::t, white , y t llow, ye lloVJ­
green, yellow- orange . 

SEMI-HOIST \IVATER COLORS 

22 . Size . Semi -moist water colors shall be put up in rectangular 
pans com_111only known as 11ha lf- pa ns 11 , size (inside dimensions) 3/4 in . 
l ong, 9/16 in . wide and 1/4 in.deep ; "three-quart er p8.ns" , size 
1 3/16 ins . long , l/2 in . wide and 1/4 in . deep; and "Full pans ", 
1 1/4 ins . long, 3/4 i n . wide and 1/4 in . d eep; or in ova l or r ound 
pans c ontaining a volumt.i of ma t erial equiva lent to tha t held by the 
half pans . 

23 . Hat <:.ria l and workmanship . Semi-moist water colors shall be 
manufactured from qv.a li ty pigm ~:.:; nts and other essEmtia l materia ls. 
The y shall be thor oughl y ground and dispers ed in u water-miscible 
vehicl e . ThC;y shall be dried to a. consist ency such that, und er 
norma l clima tic conditions , the ma t erial will not soften und run 
out of the P£ills . Semi- moi st water colors sha ll b e free from a ir 
ho l es and grit . The pans sha ll b e so: fill ed , tha t when r ec e ived , 
t~c out er rim of the conca ve surf~ce of the color m~ t ~ri~l shall. ex ­
t end t o the brim of the pan . 

24. Working qua lities . t>emi-moi s t water c olors shall have a 
smooth , unifor~ sprGad and sha ll dry without gloss. They shall mix 
sa ti sfactori l y with each other to produc e intermediate shades , und 
shall lift r <::c.d i ly from the pans when a wet brush is a ppli ed . 

2~ Toxicity . Semi -moist water colors shall not contain l ead , 
a rs enic or othGr t oxic materials in excess of .05 percent . 
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26. Pa ckaging . Scmi - moj_st w::ter colors shall be pc.ckcd in o. 
r~lled- edg~ mGtc l box 1/ of substanti~l cons truction with a hinged 
cove r containing mixing divisions . ~ach box shall be equipped with 
~: sui tt:.b l e tr ::.'.y which will hold rcmov:::.b l E; wa t t:r color pans, c.nd the 
box shc..:.ll includ ..; n. suitable No.7 brush . .till boxes shall have baked 
enumel finish on the inside c.nd either lacquer or enamel on the out­
side . E:::.ch box shull i.1E:D- r a brand and/or cor.1pany no.m~:J . Semi-moist 
wnt~r color r efills shull b e pucked in matsl clips or boxes contain-

ng either 6 or 12 ha l f pans. 

27. Chromo. . The chroma of a ll chromat i ca lly co lored s emi-moist 
wuter colors 5ho.ll .:.qual or exc eed tbe Muns ell chroma s pec ifil3d in 
t~bl c 1 wh 6n t 0st ed according to purc.gruph~ 110 a nd llOb. 

28. Color r ange . (Half puns) The color r ung e of semi-moist wa t er 
colors supplied in hnlf pans sha ll be : alizarin crims on, black , blue 
(ultr·am:lrine), blue- gr een, blu e- vio l e t , brown (burnt umber), burnt 
sier:na , dark c lue (~russian) , gamboge , green , gold , mugcnta , peac·ock 
b l ue, or~nga , r ~d (ca rmine ) , r ed- ornnge , r ed - viol e t, silver , tur­
quoise blu e , ver mi lion, vio l e t, whit6, yG l l ow , yellow- gr6cn, yellow­
ochre, yellow- or ange . 

29 . 9 olor r ang e . (Three-qu~rtor nnd full puns) The co lor r ange 
of s em i - moist wa t or colors SUk)Pli ed in full po..ns a nd thrE:e - quart er 
pans s hD. ll b o ; blo.ck , b l u e , b r uwn , gr een , magenta , orc.nge , red , 
r ed - orange , turquoi se blue, violot, whit.::., yellow. 

DRY CAI\E 'vVli ThR C OLOBS 

30 . Size. Dry cckes shall b e 1 1/8 ins. l ong , 7/16 in. wide and 
1/4 in. thick . 

31. Mat er it~ 1 and workmanship. Dry cnka w:..'. t e r colors shall be 
manufactured fr om qua lity pigments togeth6r with other e ssentia l 
ma t erials . Th8 caktis mus t withstand normal climatic conditions . 

32 .· Working qua l i tie s. Dry cn.kc water color s shall ha ve a 
smooth, uniform s pread when appli ed on w~ tor color pap~r and sha~l 
dry without gloss . They sha ll mix s a tisfactorily with each othe: r 
t o giv8 cl~ar int en nedia te t ones. The c0lor shall lift r eadily from 
the ccke when a wet brush is app lied. 

33. Toxicity . Dry cake wutcr c0l ors shall not contain l ead, 
arsenic, or o ther toxic m~t cr iu ls in 0xc~ss of .05 p erc ent. 

34 . Packaging. Dry cake wa t er c~lors shall b e packed in suitabl 
curdbocrd conto.iners. ~ach cake shall bear brand o..nd/or c ompany nam 

1/ Metc. l b oxes a r c ste.ndard p::tckag ing, but due to w&r r estrictions , 
c ardboard boxes may be used until such time us r estricti ons en labor 
~nd met c. l ar e r emoved. 
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35 . ·chroma . Tho chr oma of nll chr oma ticully-.c 0l or bd 'dry c nkc 
wa t er C0 l ,Jr s shl?.ll oquo. l or exct.cd the Muns ell chr oma s pecifi ed in 
t:·~b le · 1 when t cst -..; d ClCCDr d. i ng to parue;~uphs 110 a nd llOc . 

36 . Co l or rnn~e . Thu col or r &ng o of t h e dry cak e wat ~r c o l ors 
sha l l be : a li zarin crims on, blc.ck, b l u e , brown , ca r mine- r ed, gr een , 
or a ng fj ; t urquoise b l ue , vi ) l e t, whit e , ycl L>w. 

LI~UID TEMPERA 

37 . Mo. t e.rio. l and workmansh i p . Li quid t emper a sha l l be made fr om 
qua l ity pi gments a nd o~hcr e ss entia l mGt cria ls , gr ound and dispersed 
i n R suit~b l~ wu t~r-mis c iblc vchicl0, which when t h or oughly stirr P-c , 
wi l l b e r o.:-~.dy f or immed i a t e u se . 

38 . Working qua l it i e s . Liqu i d temper a col ors sha ll ha ve o.. 

S!i'iO-."' t h uni f 0r m s pr e o.d . They. s~ull brush oasily and adher e evenl -y on 
illustra t i on bonrd without flaking or chipping . Th ey sha ll dry to a 
c l ee.n ve lvety mutt finish . They shall interm1x r eadily , giving c l ear 
i nt er media t e t or.es without streaking . They sha l l no t b l eed , ch ip or 
peel wh en on e co l or i s applied ov~r a dri ed c ca t of anot h er co l or . 

39 . Pros e rv11tive s . Liquid t emper a c ol or s sho.ll c ont a i n the 
ne ce ssa ry pr e s~rv~tive s so thut t hey wi ll keep f or o. t l ea st one your 
without d e c omp~ s it~on . 

40 . Toxici ty . !..iquid t E.mpe.r.o. c ·Jl ors sha l l n ot C•)n t ain l oad , 
ars en~c or other t oxic me t a l s in excess of . 05 p ercen t . 

41 . P o.cka~ing . Liquid t empor o. co l or s shall b e packed i n g l o. s s 
j a r s . Ea ch j o.r u. nd C)nta i n E:r shn ll b oar the nr:.me of co·l or , br and 
a nd/)r C•)mpany n['.me . 

42 . Chr oma . The chr oma of c. ll chr .Jmc.tica l l y c ol or e.d liquid 
t emp E.r a sha ll cqu -':!. 1 or exc eed t he Mu nsell chroma spe'cif i ed i n t etb l e -
when t e s t ed o.ccording t o pa r agr aphs 110 a nd l lOd . 

43 . Co l or r unJZe . The co l or r ange of liquid t emper a sha ll be : 
b l a ck, blue (ult r c.mnrinc ), blue- gr een , b l u e -vi ol et , brown (burnt 
umb er) , burnt sienna , da rk b lue (Pruss i a n ), dar k gr een , da rk r ed , 
emer a ld gr ee n , go ld , gr a y, gr een, magento. , l avender , medium ye l l ow , 
or ange , r ed , r ed - or ange , r cA- viol et , silver, turquoise blue , v er ­
mil i on , viol c; t , white , y t;llow, yell,Jw- gr een, yellow- ocr.li'e·, yc l l ow­
ort~ngc . 

P millER TEMPER.4. 

44 . Ma t 6r i a l s e.nd wor kmansn.ip . ? owder t empe; r a sha l l b e made of 
qua li ty pi gmen t s , sizing , preserva tives c.nd ot her es s ent i a l mate r i a l 
They shall be i nt i mnt e. l y gr •)Und a nd mixe.d in s uch a ma nne r o.s t o i n­
sure c sm;)ot h uni f -· rm p.Jwder suffic i cntly fin e , when wet, t o pcAss 
t hr ough a 325 mc.sh scr een • . Tho p owder she l l flow fr ee l y fr om t he 
ca n i s t er . 
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45. Working q· .. wlitie s. Powder t empor a sha ll be so 'comp ounded 
th:J.t, when mixed with wat er, it will produce l iquid col.>r' r endily . 
The C.)l ors shall h ave c. smooth un-iform spr(;~d . They shc- 11 brush 
easily ~nd udher e evenly on drawing pupcr without flaking .o~ 
chipping . The c ol ors shs.ll not bleed, chip or peel V£hen -.."me · c vl cr 
is applied over a dried coo.t of a nother c olor. · 

46 ·; ·Pri=J S c. rva ti vcs . Powder t cmpcra shall c .mtain th~ necessary 
preserva tives so tho.t when mixed with wa ter, it will r emain un~ 
dec omposed f :)r :me mont_h . 

47 . Toxicity. Powder t empe r & shall c ontain no ~~ad > a r senic, or 
other t oxic metals in exc~ss of . 05 ~ crc ent. · · 

48 . Pc.clce.g ing . Powder t cmp<:,r a shall b E- packed in ca rdboard 
canist ers having an ~v~rage minimum content of 16 ozs.by weight o.nd 
equipped with a s cal ed pouring opening. The canist er sha ll bec.r a ­
l abe l containing print ed instructions f or us 0 a nd shall 'be pla inly 
mar ked with name of c ol or, brand and/or c ,)mpany name . 

49. Chroma . The chroma of all chr.JmaticE~ lly col ored powder 
tempera shall equa l or exceed the Muns ell chr •.>ma specifieO. in t uh l e 
1 when t&sted according t o para graphs 110 nnd llOe . 

. 
50 . Co l or r an e . The C) l or r~nge )f powder t empera shall be : 

bla ck, blue ultr~m8.r ine) , b luc- gr o-en, b lue-vio l ~::; t , br l)Wn (burnt 
umber), burnt sienna , da rk blue (?russian ), dark gr 6en, gold, gray , 
gr een , magenta , or ange , r ed , red-viol et, r ed- or ungc , silv~r , tur­
quoise b luE, viol<:,t , white , yellow, yellow - gr oen , yell ow- orange , 
ext fnding white . 

TYPE "A 11 WHITE DUSTLESS BlACKBOARD CRA YOriS 

51 . Size . Cr ayons shall be o l / 4 . ins. l ong o.nd o/~ in. in 
diameter:--

52 . Mr. t cria l and workmanship . Type "A" dustless blackboard 
crcyons shall be made of h igh qu(lity l cvi gc. t ed whiting and other 
es sential ma teria ls. The whiting c0nt cnt shall b e not l ess than 
90 percent . The crayons sha ll b e fr ee from gr ease, grit and .sandy 
n.b r a sives . They shall r egis t er a highly vis i bl e a nd distinct mark 
that can be easily E:r asod . 

55. Tr ansvE:rse str ength . Tho strc:ngth Jf Type "A" white .dust ­
less blackboard cra yons shall be such thBt if a crayon is supported 

·a t · p .Ji nts 2 1/2 ins . a pa rt and -a wei-ght applied midway b etween the · 
supp )rts , the avern.g~ transverse br eaking strength shall be not l es& 
t han f our pounds . -

54 . Packaging . Type "A 11 white distlc ss b l ackb.)ard ora yons 
sha ll be packed a s spec ifi ed in t he. ~implifi ~d Pr l.:l. ctice h ecommendc. ­
tion Rl 92- 45 as i ssued by the Nationa l Buruo.u of St~ndards . Ec..ch 
package shall be properly identifi 8d with b r and and/or c ompany name . 
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TYPE "B" WHITE DUSTLESS BLACKBOARD CRAYONS 
55 . Size . Crayons sha l l be 3 1/4 ins . l ong and 3/8 in. in 

diai!leter~ 

56 . Material and worlnnanship . Type 11 B11 white dust l ess black­
boar d crayons sha ll be m::.tde of high quo.lity levigated whiting and 
other essential materia l s. The whiting cont ent shall be not l ess 
than 45 percent . The crayons shall be free from greuse , grit and 
sandy abrasives~ They shall register a highly visible and distinct 
mark that can be easily er c.sed. 

57. Transvers e strength . . The strength of Type "B" dustles s 
bla ckboard crayons shal l be such ·that if a crayon is supported a t 
points 2 1/2 ins . apart and a we ight applied midvmy between t he 
supports, the aver age transvers e breaking st r ength shall be not l e ss 
t han four pounds. 

58. Packar; ing . Type 11 13 11 white dust l ess b l ackboard crayons shall 
be packea us ' specified in Simplified Practice Recommendation Rl92- 45, 
a s issued by the Nationa l Bureau of St andards. Each package shall 
be properly identified with brand and/or company name . 

SIGHT SAVI NG . DUS'TLESS BLACKBOARD C.PJ~ YONS 

59 , Size . Crayons shall be 3 1/ 4 ins . l ong and 3/8 in. in 
diameter:--

60. Materials and worlananship . Dustless sight saving blackboard 
cra yons shall be made of high quality l vviga ted whiting, organic 
coloring, and other e ssential mo. t erials . The whiting cont ent shall 
be not l ess than 70 percent. The crayons shall b G free from grease, 
grit, and sandy abr asives . They shull contain a very sma ll amount 
of non-toxic , non- staining, organic coloring ma t eria l so as to 
r er,der a light yellow , distinct mu.rk that can be ec.;.si l y er a s ed and 
which under adequate illun1 i nat i on , may b e r ead from a ll par ts of t he 
a verage cla ssroom. They sha l l not conta in in exc e ss of . 5 percent 
free dyE:stuff . 

61 . Transverse s tr ength . The str~ngth of sight s a ving dustless 
b l a ckb oc..:cd crayons shull be such thut if a crc.yon is supported a t 
two points 2 1/2 ins. a.pa.rt and a weight applied ~idway b etween the 
supports , th0 a vorage t r ansver se b r eaking str0ngth sha ll b e not l ess 
than f our pounds . 

62 . Toxicity . Sight saving dustl0ss blackboard crayons shall 
not contain l ead, arsenic or other toxic materia ls in axcess of . 05 
per cent. 

63 . Packag i ng . Sight saving dustless b l a ckb oard crayons sha ll 
be packed e s specified i n the Simplified Pr ac tice Recommendation 
Rl92- 45 , as i ssued by the Nationa l Bureau of Standards . Each pa ck­
age sha ll be propurly identifi ed with brund and/or company name . 

64 . Chroma . The chroma of s i ght saving dustless bla ckboa r d 
crayons sha ll not exceed 6.5 when t es t ed ac cording to paragr~phs 
110 a nd llOf . 
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COLORED DUSTLESS CRAY071S 

65 . Size . Color 8d dus tle ss c rayon s sha l l be s uppli ed i n two 
s i z e s : (1}:3 l/4 i n s . l ong a nd 3/ 8 i n . in dismct e r , (2 ) 2 3/4 i n s . 
long [.~nd 7/ 16 i n . in d i a:no t cr . 

66 . !~1a. t cria l a.nd workr.uu :ship . Co l o r ed du st l e s s crayons s hal l be 
made of qtwli t y p i gments, high qL.a li ty l e viga,ted wh iting o.nd other 
ess ent ial ma t~r h~ls . The cruyons shall be fr ~e from grit, h 2. rd 
s po ts and s~ndy c..b r c. sives. They sha ll no t contGin in e xc e ss of . 5 
perc ent fr ee d yest uff. 

67 . Work inp; qual iti e s. Color ed du s tle ss crnyons sha l l be soft, 
ve l vet y'and p o. s t e l - like in t exture . The y sha l l h a v e such firmn ess 
of s tick u s to be adnpt ab l e for va r ious shcoo l u se s without waste­
f u l b r c!J.ko.ge or c.rum'ol ii1g . 

68 . Toxicity . Color ed d u s tle ss c r o.yor.s sha ll not contui~ l c c.d , 
a r sen i c , o r o t h e r tox ic m~~ t eri r. ls i n. exc e ss of • 05 p ercent . 

69 . ?ack a g i ng . Co lor ed dust l ess crayo~ s sha ll be packed a s 
s pecified i n t he S i mp lifi ed Pr a ctic e R~c or.tnendation Rl 92 - 45 a s 
i ssued by tl~ ~~tionn l Bur onu of Stand~rds . EaQh p a ckage to b e 
pr operly id e~ t if;i ed with l) r c.nd t.nd/or co:npc.ny n an1e . 

70 . Chr oma . The chromo. of a ll chr omo.tica lly col or ed d ust l e ss 
c r ayons s hal l eq_u:::. l or exc eed th t::· Mu n s e l l chroma s pecifi ed i n tabl e 
1 wh~n t ested u ccor:-d ing to puragr~tphs 110 n. nd llOf . 

71 . Color r ange . The c o l or range of c o l or ed dustless crayon s 
shall he ~ black , b luc (ultramc~rine ) , b lue - gr t.en , b lue- viol et, b r own 
(burnt umbe r) burr~t sionno:, dLlrk b lue (Prus; in.n ), da r k gr ee n , d a r k 
r ed , flesh, g r ay, g r ee n , light r ed (pink 1 mngcn tu , olive- gr e en , 
ora nge , r ed , r 0d- oro.n g e , r e d - v i o l et, turquo is o blue , v i ole t, white, 
ye llow ~ y oll ow- gr ocn , y~llow- ochr~ , y e l low- orange . 

:l'10LDED SIGHT SAV I i-W J:LACKBOARD CRAYOHS 

72. Siz e . C!'nyons shall be 3 3/16 ins . l ong o.nd .?/1 6 in . in 
d i ame t er [; t or.e end , t a;?c ri!:lg to . 3/8 in , in di run£; t t:. r . 

7 3 . Mr t .:.rin. l o.nd workmans h i p . Mol d ed si ght s a ving blu ckboo.rd 
crr..yons s hall b0 m~•de of not l a ss t hnn 90 ;>cr c ~nt . c a lcium sulpho. t c , 
and oth~...; r ess t:.nt in. l rr.~ tcr in.ls . The crn.yons shal l be fr ee fran gr i t , 
har d s pots , s ~'1dy o.t r o.s i v c s e.nd air spa c es . They s ho.ll contuin Y. 
ve r:r s r.mll wnou nt of n on - toxic , non- s t u ining, or ganic c o l oring 
m~.l t ~ r ia l so c.s t o r en d er a l i gh t yellow ~ d i s tinct ·mo.r k thc. t can be 
casil~r e r a s ed o. ~1d which , unde r r~dcqua tc illumi na tion, may be r en d 
from Qll p~rts of the Qver ng0 c l a ssr oom. 

74 . ? o.c ko.g i nr:: . I.io l c! ed sj ?-ht ~ D. ving b l a ckbour >d c r ayons s hall b o 
pa c ked :-.. s spe cif i ed in t he ~implifi c.d Pr a c t ic e. Ruc onune-nda t i on 
Rl 92 - 45 , us issued by t he J a t ionnl Pur uau of S t a nda r d s . Luch pack­
age sho. ll he properly i den t ifi ed wi th b r und a nd/or company name . 
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75 . Chromo. . Tho chroma of mo l ded sight saving b l a ckboard 
cr~yons sh~ll not exceed 6 . 5 when tested according to paragraphs 
110 und llOf . 

l·.!OLDED WHITE CP~LK CRR. YO.l'iS 

76. Size. Cr c..yons sha ll be: 3 3/16 ins. long and 7/16 in . in 
diamct£;r ::... t one, 0nd , t~tp(. r ing to 3/8 i n. i n d iameter . 

77 . Materic..l o.nd workmanship . Mol dod white chalk crayons sha ll 
be m~dc of not lc:ss tha n 90 p ercent calcium sul phate , and other 
essential mEtt eri r.. ls . The cr c..yons sh£lll be fr ee from grit, hard 
spots , sandy abr a sives und air spuc6s . They shall r eg i ste r a highly 
visib l e a nd distinc t mark tha t c~n be easi l y ero.sc:d and shall have 
such f irmness of stick ~l S t o be; udaptab le to ordinary cla ssroor:1 
usc without wastt;ful breuki ng • 

. 78 . !!:name l ed whi tc cha l k . .enamel ed whi to chalk shall have a 
satisfactory protcctlve co~ting which shall not contain in excess 
of . 05 percent toxic material. 

79 . Packa~ing . Molded white cha l k crayons shall be packed as 
spec ified in Simp lified ? r actice Reco~nendation Rl92 - 45 , as issued 
by the ~Ja t ional Bur eau of Stand~rds. E.e:. ch pa ckage shall be properly 
identified with brnnd and/or compa ny name . 

HOLDED COLORED CHALK CHAY0:fS 

80 . Siz~ . Crayons sh~ll b e 3 3/16 ins . l ong a nd 7/16 
d i ameter a t one end , t o.pering to 3/8 in . in diur.H:Jter . 

in. in-

81. Material and workmanship. I·:I ol ded colored chalk crayons 
shall be mnde of qua lity pigments, calcium sulphate, and other 
essentia l materia ls . The crayons shull be fr e-e from grit, hard. 
spots and sandy .:.tbr u. si ves . 

82 . Working q_ualitics . !~olded colored chalk' crayons sh::lll be 
soft and velvaty and pastel-like in t exture . The crayons sha ll have 
such firmness of stick u s to be adaptab le for various art uses with­
out wasteful hreakage or crumbling . 

83 . Toxicity . Molded colored chalk c~ayons shall not cont ain 
l ead , ar s enic or other toxic materia l s in exc ess of .05 percent . 

84 • P:lckn.ginei . :Jo l ded colored cha lk crayons shal l be packed a s 
specific:d in the Simplified ?r n.ct ic e Rec ommendation Rl 92-45, e: s 
issued by the ~ational Bureau of Standards . Each puckage shall be 
properly i der.tifi ed with br and and/or compnny name . 

85 . Chro:na. The chroraa of ~·~ 11 chromatically colored molded 
cha l k crayons shall equa l or oxceed the Hunsell chro'rna specifi ctl in 
table l when testEd according to paragraphs 110 and llOf . 
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86 . Color runge . Tho color r ange of ~olded colored chalk 
cruyons sh..lll be : t. l~lck , b l ue (ultra~a.rinc ) , brovm (burnt umber), 
burnt sienna , d::~rk grGen , blue- green, blue-violt;t, dark blue (Pruss:ifln), 
dark rod , flesh , gr ay, gr een, light r ed {pink ), mfigenta , olive- gr een, 
or&nge , r ed , r ed - orange , red-violet , turquois e b l ue , viol et, whit e , 
y ellow, ye llow- greer!, yE::llow-ochr e , yc llow-orr.,ng~:; . 

L~CT':.:RERS 1 COLOR!'m CP.J.\LI<. CHAYO~,T S 

87. Size . Lectur ers' colored chalk cr avons shD.ll be supplied in 
one s iz o~ins . long , 1/2 in . wide and l/2 ~ in . thick. 

88 . Materia l s a nd workman ship. Le cturers ' co lor ed chalk crc.ypns 
shc.ll be made of qu':l lity p igm-=nts, ca l cium sulpho.t t:) and o ther 
essential mato·-ials . The cr3.yons she ll be fr ee fr om grit, hard 
spots o. nd sandy abr:"'..s ives . They sha ll not contuin in ex c e ss of . 5 
per cLnt f r ee dyestuff . 

89 . Working qualit i es . Lecturer s ' colored chalk crayons s!J.all 
be soft , ·ve lve ty and pc.stcl - like i n texture and shu. ll ha ve such 
fir~.r:es s of stick s.. s to be adaptnb l e for VLl rious .clus sroom us0s 
wi t hout wn stoful brc;o.kugEJ or crumbling. 

90 . Toxicity . Lecturers ' color ed chalk cr ayor.s shall not con­
tain l Gad , ~rs enic or ot her toxic ma t~ri uls in excess of . 05 percent . 

91. Pa ckaging . Lectur ers ' colored cha l k cr ayons shall be packed 
~s specified in the Simplif i ed Pr~cticc R ccow~endation Rl 92- 45 , ns 
i ssued by the Nationa l Bur~au of Standc.rds . I.ach po.cko.r::e shall be 
properly identifi ed with brand :.:.nd/or company nar.w . 

92 . Chroma . The chroma of a ll chroma tica lly color(.;d l ecturers ' 
chalk crayons sho.ll equa l o:r exceed th£: ;1unso ll chroma specified in 
t~b le 1 when t ested according to pnr agr nphs 110 nnd llOf. 

93 . Color r.:tn~e . The co l or r 8.nge of l ectur ers ' chalk crayons 
sha ll be : b l nck , blue (u l tramarine) , b lue - gr een, blue- viole t, brown 
(burnt umber ), burnt sie~na , dur k b luo (Prus s i nn) , dark g reen , d~rk 
r ed , f l esh, grey, gr een, l ight red (p i nk), magenta , olive- gr een , 
oro.nge , red , red - orange , r ed - vio l et , turquoise blue , violet , 'Nhit(;, 
yt.llow, y 8llow- grvE.m, ycllow- ochru , yel l ow- oro.ngc . 

LECTrrrG:RS 1 COLORE.D DU':,ri'LESS CRAYOt~S 

94 . Size . Lecturers ' colored dust l ess cravons sh~ll be supplied 
.none size, 3 ins . long , l/2 in . wide and l/2uin . t hick . 

95 . Mat e-ria l and workmo..r.ship . Lec t urers ' colored dustl es s 
crayons shall be m~de of qu~lity pigments , high quality l evigated 
whitj_ng and other essc,nt i r:. l materia l s . Tht:; crayons shall be fr EJe 
from grit , har d spots nnd sandy o.br o.s ives . They shall not contain 
in excess of .5 perc6nt fr ee dy estuff . 
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96 . Wor k ing qualities. Lecturers ' colored dustless crayons 
~hall 'te soft , velvety and pastel-like in t .exture . They· shall have 
such firmness of stick as to be adaptable for various school uses 
witl1out wasteful breakage or crumblipg. 

97 . Toxicity . L0cturers ' colored dustless crayons shall not 
contain l ead , arsGnic or other toxic ma t erials in ~xcess of . 05 
percent . 

98 . Packaging . Lecturerc' co l ored dustless crayons shall be 
packc.d as sp0cifi<;d in the Simplified ?ractice Recommendat i on 
Rl 92- 45 , as i ssued by the National Bureau of Standards. Each pa ck­

. age to be prop0rly i dentif i ed with brar1d and/or company name . 

99. Ch roma. The chroma of a ll chromatically colored l cctur c.rs' 
dust.lesscr ::.yons shn ll equa l or excood the Hunsell chroma specified 
in tabl e l when test ed accor ding to paragraphs 110 and llOf . 

100. Color r ang~.:.o • . The color r~1nge of lecturers 1 dustless crayons 
shall be : black, b lue (ultramnrine) , b l ue- gr een, b l ue-violet, brown 
(burnt umb er), burnt sienna ; da rk blue (?russian ), dark green, dark 
red , flesh, gr a y , gr een , light red (pink), mag0nta , olive-gr een, 
or ange , .r'2d , r od-orange , r ed -violet, turquois e blue , vio l C: t, whito , 
ye llow, Y,Cllow- grocn, yGllow-ochre , y t:. llow-orange . 

PASTEL CRAYONS 

101. Size . PastG l cr&?ons shall b e supplied in the following 
size : 3 i ns . l or:g by 1/4 in: in diamet~r . 

102. Mat6riu l and worlant!.nship . Paste l crayons sha ll be made of 
quality pigments , high quali t:y l evign ted whi ti11g and other css(;r!tia l 
materia l s . The crayons shall be:; fr ee from grit , hard spots and 
s o.ndy abras i vE,s. They shall not contain in E-xcess of • 5 perc ent 
fr eE; dyestuff. 

103. Wor king qualities . Pustel crayons shall have a soft, 
ve lvety textur0 . The co!..ors shall be intuns e and cover pe rfectly; 
t hey shall blend re~dily when us ~d on paper snd sha ll craso easily 
from th8 bl a ckt oG.rd . 

104. Toxicity , Paste l crQyons sha ll not contain l ead , ars enic 1 
or other toxic materials in excGss of .05 perc ent . 

105 . Packau.;inp.; . Past el cra yons sha 11 be pacl~ed as spoc ified in 
the Simplifi 0d Practice Recom1:1endation Rl92- 45 as issued by the 
Nn.tiona l Burr~au of Standards . l!.ach package to be properly identi­
fied wi th b r a nd and/ or company name . 

106. Color r ange . The co lor r a nge of paste l crayons sha ll be: 
- black, t ·lue (ultre.marine ), blue gr een, b lue violet, b r own (burnt 

umber ), l.>urnt s lonna, dark b lue (Pruss ian), dark green, dark red, 
dark yell ow, gr a y, green, light r od (pink ), magenta, ora nge , r ed , 



Col or -Ia t Gria J.s fo r Art Educ a tion i n School s - 13 

r ed- or t.. •1gc , r ed · v io l et, t urqu oi sl; b l uc , viol et, whit e , ye llow, 
yo llow - gr een , ye l low orange • 

. . ;,)DELI W CLAY 

107 . Mo.t eric. l und worloonnsh i p . Modeling c l ay shall cons i s t 
ess entia lly of a p l c.s tic c l a y :.l. nd o. gr eas e-t ype b inder, r eady t o use 
1nd of such n pu t ty- l ike consi st ency tha t i t can be eas ily worked 
und kn eaded wit h t he hands of a small child , yet of suffic i ent body 
to r e t a i n its s h.E.1.p .... wh en mo lded into various finishod obj <:; ct s . 

108 . Wor k i n ua l i t i e s . ·1ode ling clay sha ll be suffi cient l y 
pl:.:.s tic so th£~ t a 1 2- i nch c y l ind er can be ei t h er pulled a part wi th­
out t earing or fu shion~d i nto sma ll rings or spira l s wi t hout cr a ck­
i ng or br eflking a pa r t . It sha ll he harml e ss t o use , non- staining , 
nnd shall maint a i n it s sa t i s f actor y wor k i ng qua l it i es over a period 
of 18 months . I t sha ll be r esponsive t o either f a s h i on i ng with t he 
f ingers or with or d i nar y mode ling tools . 

109 . Packaging . .lode l ing clay shall be packed a s specified i n 
the Si mp l i fi ed ?r ac t i c e .h:ecormncmd a.tion Fl l 92- 45 a s issued by t he 
Hational Bur oau of St andards. E.uch pa ckage to be properly i d enti­
f i E:.d wi th brr~nd and/ or c ompa ny name . 

I:1ETHJDS OF TEST 

110 . Chroma ~ The chr oma of c ol or ma t eria l s shall be f ound by 
applyi ng a sampl e of t h G cr a yon or paint to a s pec ifi ed gr ound , and 
t hen d e t ermining tho chroma by r efor ence t o the Munse ll Book of 
Col or , (1929 ) Standard or Abridged Edi t i on . Spec i f i ed proc edure s 
for each ma t er ia l a r e d escr ibed i n par agr a phs llOa t o llOf i nclus ive 
Pa int s sha l l b e a l lowed t o dry t o cons t a nt chroma b ef ore det e rmina­
tion . ' 

llOa . Wax and press ed crayon s . -1akc solid r ub- out on whi t e 
drawing pape r . 

l l Ob . Semi -moist wa t er co l or s . Pr epar e pa int as follows : 

5 parts se~i -mo i st co lor (by we i ght) 
10 par ts wa t er (by we i ght) 
Mix t hor ough l y a nd b r ush paint on white 

dr a wing pa per. 

llOc , Dr y cake wa t er color s . Pr epar e paint a s f ollows : 

5 parts d r y cake wa t e r color (by we i ght) 
10 par ts wa t e r (by we ight) 
':!i x t hor ou ghl y a nd brush pa i nt on whi t e drawing 

p&per . 

llOd . Li qu i d t empera . St i r liquid t empe r a thoroughly . Brush 
pa i nt on white ill us tration bour d . 
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llOe . Powde r t empera. Pr epar e the paint a s f o llows ; 

20 parts powder t emper a (by we i ght ) 
12 part s wat er (by we ight) 
Hix thoroughl y a nd brush pa int on white 

illus t ration board. 

llOf. Dus t l ess a nd molded cha lk crayons .• 
on drawing paper . 

I1ake s olid r ub- out 

lll. Jl1eltinp; po i nt of wax crayons . Molting poi n t sha ll be de­
t ermined accor ding to AST' 'l De signa tion D87- 42. 

GUAPJ~HTEE 

112. It is r ec ommend ed tha t color ma t eria ls f or a rt edu ca tion 
in shcools sha ll be guar a nteed by including the following s t a t eme nt 
on l ube l s , i nvoice s , contracts, e tc.: 

"T!}e(mo.nufacturer) gua r ant ee s this 
(ma t orial) t o conform with t he r e qu ir e-

ments of Commercia l Standard CS , a s 
issued b y the Nutiona l Bureau of St a ndar ds 
of tho United St u t e s De partment of Commerce ." 

113. On small l abe ls, when space doc s not per mit us e of the 
f u ll sta t ement, the commercia l sta ndard number 11 CS " ma y b e 
us ed f or i dentifica tion, a nd when so u sed s i gnifies tha t the con­
t a ined mat erial conf or ms to t ho a pplicable r equirements of this 
s t nndn.rd. 

APPENDIX 

Colors of chroma sta nda rds. In t able 2 ar e given the color 
d esignations of the chroma standar ds, according to the ISCC-NBS 2/ 
method 3/ The purpose of t able 2 is to furnish a n a pproxima t e 
indica tion of the colors to be expect ed under the va rious color 
ma t erial names, but the designa ti ons ar e not to be construed a s r e­
quirements of the s t andnrd; it is intended that colors tha t a r e not 
close ma tches of the colors s el ected a s chroma sta nda rds sha ll be o~ 
t a ino.blc unde r t he standard. (See d efinitions of hue a nd va lue in 
par agr aph 4 .) It i s to be noted, furthe r, tha t the colors of 
s ever a l of the chroma sta ndards lie o. t or nea r the boundary line s o: 
the de s igna tions a ssigned, wher e a bar e ly perceptible differ ence 
will pla ce the colors in the adj acent a r eas, ca rrying diff er ent 
d esigna ti ons. 

2/ I n t er-Socie t y Color Council - Nat iona l Bureau of St andurds . 

3/ Me thod of Des i gna ting Co l ors, by Judd o.nd Ke lly , Nationa l Bureau 
of Standards Res ear ch Paper RP1239 . Obto. innble from the Sup er­
int endent of Documents, wa shington 25, D.c., f or 10 cents per 
copy . 



f 

Color 11aterials for Art :b.ducatio!!L in Schools - 15 

Table 1. ~ .1UNSELL CHROMA 

Color name wax Pressed Wa ter Tempera 
crayons crayons Colors Liquid 1Powder 

Alizarin crimson 11.5 
Blue (Ultramurine ) 15.0 13.0 14. 9 16.7 15.0 
Bl ue- gr een 8.0 3.5 7 . 6 7.5 7.0 
Blue -violet 15.0 8.0 12 . 5 8.8 12.5 

Brown (burnt umber ) 
I 

4.0 3.5 4.5 2.0 3 .5 
Burnt si enna 6.0 7.0 4 . 5 5.5 
Carmine r ed 14.5 12.0 
Dar k blue(Prussia n) 4,5 5.0 7.2 

Dar k gr een 5.5 5.0 4.0 
Dark r ed (Indian ) 6.0 14 .0 
Emer a ld green 7.5 
Fl esh 

Gamboge 14 .0 
Go l d 4. 5 5.5 4 .5 
Gr een 10.0 8.0 9.5 8.0 9 .5 
Lavend er 9.5 10.0 

Light blue 10.0 
Li ght r ed (p i nk) 1 3.5 
Light ye llow 7. 5 
Magenta 1 4 . 0 13.0 16 . 8 15. 2 ; 16 . 2 

Medium yellow 11.5 
Midd l e blue-green I 7.5 
Olive- green 6.0 
Or ange 14.5 13 .5 1 5 .5 16.0 15 .0 

Red 1 5 .0 12 . 0 1 4 . 5 13 . 0 
Red- or ange 1 4. 0 12 . 0 15 . 0 16.0 13 .5 
Red-viole t 1 2 . 5 10.0 13 .0 12.5 14 . 5 
Turquoise blue 10 . 0 9.0 10.5 11.5 9. 4 

Ver milion I 14 .0 
Vi ol et 11. 5 7. 5 11.0 12 . 0 6 . 0 
Yellow 9.5 10.0 12. 5 1~. 0 13 .5 
Yellow- gr een 9 .5 9.0 9.0 13 .5 10 . 0 

Ye llow-ochr e ! 8 .5 7.5 8 .0 8.5 
yellow- or ange 15 .0 9 .0 12 .5 16 . 0 11. 5 

Dust-
less MoldEd 
crayon cha l k 

14 . 0 14.5 
8.5 7.5 

12.5 11.5 

4.5 5.0 
10.0 5. 5 

11.5 12 .0 

6.0 .. 9.0 
6.0 10.0 

5.5 5 . 5 

4.5 5.0 

13.3 

1 4.5 14 . 0 

3 . 5 
14 . 0 10.0 

13 . 5 12.5 
12 . 0 12.0 
10 . 0 12 . 0 
7.5 8 . 0 

8 . 0 10 . 0 
9 . 0 9 . 0 
6 .5 9 .5 

5 .5 
I 14 .0 9 , 5 

Note : Chroma standar d s for a few co l ors of some ma t erials ha ve not 
yet been se l ected or determin ed; t h ese will be added when 
pract ica l " 



1 2 oM TOil> e Cbr Staa1arda - Color Oea l.matlona 

Doo11[n&t1on - · ISCC· US llothod l 

1 
_99U.O •torl.ol •- Waz Or'&'J'ODI PJoeued. c r ayona Water c olora Llau 14 t omnor& Powcior temoera Duatha a (' - ayon llolde4 chalk 

I.A.Uaar1D orS..on Stro1111 purpliob re4 

lnuo (UU.--ri.M l Vhl4 pu.rpUob b lue Vh1c1 purplhb ttl ue Vlrl4 PW'Pliob b lue V1v1d. purpllab b l ue V1•lc1 b luhh purple Vl v l d purpl1ab b l ue V1•1L purplhb blue 

l uue-v un Stro1111 (ll" U n hb blue JCoderate blue-a.raen Str ong b lua·sr••n Str ong green1ab blue Strong green hh blue St rong groonhh blue S r --"6~ greonloh b luo 

Bl ••-•lolet V h 14 Bluiob purple Mod.arata blulah purple Strong bluhb purple De.r k: b l ul.ab purple Strona 1llulab purple Str ong b l ul b purple Stro~ b uhb purple 

J&rown (INrat ...,or) Weak red.clhb bro• n Weak redd.hb bro•n Llgbt brown Weak b r o•n Weak I"OC14hb b r own Moder ate br own Jtoder a te b r o• n 
11W'nt doDD& Kochrate brown Dark or ange 'leak r .cld hb brown Mod. at'* te brown Dark roc1d1ah or ange Wodert.te rodd h b brown 

CuaiDe r«1 VlYl4 purpllob r e<l St rong purpllah red. 

Dult blue ( Pruoo1u) D•u lc7 purplhb blu e Da.r k purplhh blu.e Darlc: blulab pur ple Strong pu pl •h blue Str ong purplhb blue 

Dult P'••a Mc:der.te geen Da.r k geen Dark green Mo4e.rat e green Str ong grun 

Dult ,.o4 ( ll>lllu ) MocleNt e purpllab red Weak red Vl't' ld. red. Moder ate r e4d1 b brown Derk r ed.dhb oraPAe 

l!ilwral4 f!;I"MD Mocle rate ye l l owhh gr..,a 

Pleoh 
' Moc1orate p1alc W:O<lerate pink 

~· Vl't'ld yell o• - Br1111a.nt ueen SI'UUant vun Br111 1a.n t gree n Strong green S trons green Weak )'ello•hh a.r••n Li ght g r een 

t&ftDder s trons bluhb purpU St r ong blulab purpLe 

l.ll!l>t blue Brllllant purplhb blue 

' Llsl>t rod (Plait) V1't'1d. r«l purple Strong purplllh pink 

~~J.ipt 7ollow Llsl>t sroonhb yellow 

, •"'•nt& Vhl4 rod purpl& V1• 14 red purple •.v14 r ed PW" le V1't14 red. purple V1•14 r ed purpl e V1v1c1 rod purple Vhl4 r e<l purple 

. •..SllB yellow Str ong ye l low 

U<ldlo bluo• (ll"Hn St!'Ot'\A blue-green 

1 Oll••· areen Dult _£_unlob yellow Ll gbt o l he 

Or us• Stron~t or&n«e Stro1111 or&"'le V1• 14 ora~ VI YI4 or ana• V1•14 recld.lab orange Strong orange Moder ate orange - Vhl4 rod Stro1111 pwopllob r od V1't14 r od Deep r e<ldhh or ange V1'f1c1 pu.rplllh red Br l lllant pur plloh rod 

Rod-<~r&D«O Stro1111 roddhb or &DQe Str ong r e44hh o:anao V1•1d reddlab orange V1• 1d. Nd41ah orange Str ong r ed.d.hb ora nge Strong r e<l Strong r ed 

j RK• •lalet StrQ~~C rod41ob pur p le Str ons re44bb purple V1•1d. red.cUah purple Deep red.4h h purpl e V1• 14 red.4Uh purple .Strong rod4 1ob purple Str ong re44J.ob purple 

~""~Uoioo blue- Brllllaot goonhb b l.ue 81'11Uant I<J"Unl&b blU Br1U1ut greenbb b lu• Strong blue Strong blue Brilliant 8retnhb b l u.e L11<bt blue 

vN..!u..., Strong r ocl4h b or&DQe 

'fS<>lot StrODI! bluhb pwop:j, M:oc1era t o b luhh purpl e Strong blulah pUrple Str ong b l u1ab purple Very dark purple Mod.eratt bluleh purpl e Strong blulobpurplo 

Toll- 8\1"01111 ~ooniob yellow 8rlll1aat I!;J'eon l&b ,..U.O.. St~ong 7ollow Vl¥14 yellow V1•14 Jtl l ow ll>'ll liant greonlob yellar Brilliant :r~llo• 

I "lellOW•&:t'HD Br1Ulant yellow (ll"HII Brllllant yell<>wlob goon Brllll&nt Jellow ~OOD V1•14 ye l l owlab green Srlll.i&nt ye llowiob ""''"' Ll l<bt yellow green 81'1Ulant yollo wilh ~an 

Te llow.....,bH llodoro\o yollowiob cnn_11_e Duk Jellowl&b o r ange Moder a t e 'J'ella.iab~e D&rk yollowiob or~ Weak yello• hh o r ange 

Jollow-oruao VlYS4 Or&DI[O Mo4eN.te oraAA• Stroll&_ or aruto Vh 14 orange Strollll oranJ<o Strom:r: n llowhb or•DA• Koc1er&te _te l l owhh oramte 

; 
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ACCEPTANCE OF REC Oi'.f.'t1EllDED r; ·J1 TI1ERC IAL !:.TA~rDARD 

(Please r et ain t h is copy for your fil es) 

Date . 

~ivis ion of Tr~de St andard s , 
:'ra ti on3.l BurGau of Standards, 

,wushington 25 , D. C. · 

Gentlemen: 

We b elieve th::~ t the Recommended Comme;r ciul Ltandard, TS - 3961, 
constitutes a useful standard of pr actice, and we individually plan 
t o utili~e it as f~r a s pructicuble in the 

·produc tion y' d istribut ion 1/ purchase 1/ testing 1/ 

··of Color l\1a t eria ls for Art Educa tion in Schools beginning January 1 , 
1946 . We rt.:sc:.rve the rip;nt to depart f rom it a s we deem advisab l e . 

\'ie unders t and, of cours e , that only thos e articles whi ch 
a ctually comply with the st~ndard i n ~ll r espec t s can be ident ifi ed 
or l abc l ed a. s conforming ther 0to. 

Please ~dvis o us when this standard is promulgated and s end 
us n print ed copy when ava ilable . 

Signature of 
authorized officer 

(in ink) 

(Kindly t ypewrite or print the f ollowing line s) 

Name and title 
of above officer .. 

Organiza tion . .•• • . 
(Fi ll in exactly as it should be listed in 

If the acceptance r epre sents an individua l only, 
your or ganizat ion in parenthese s . 

. . . 
. . . . . . 

pamphle t) 
ind ica te 

Str eet address .... . . . . . ,. . . . . . . 
City, Zone , and State . . 

l/ Underscor G which one . P1ease see that scpar~te acceptances 
ar e- file;d for a ll subsidiury compan i es and affilia t es which should 
be list ed sop~rately as ucceptors. In the case of r elated inter est s 
trude a ssocia ti ons , trade pap~rs, e; tc~, desiring to r e cord their 
gener a l support, the; words 11Genera l Support" should be added o.fter 
t he s ignatur6 . 
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TO THE hCCEPTOR 

The following statements answer the usua l questions arising in 
connection with the acccpt&nce and its s i gnificance: 

1 . Enforcement . - - Commercia l stuncurds are commodity spec i fica ­
tions vo luntaril y established by mutual consent of those concerned. 
They pr esent o. co·mnon basis of understanding between the producer , 
distr ibutor, and cons~er and shou l d not be confused with any plan 
of gover nmenta l r egula tion or control. The Unit ed States Department 
of Commerce hc.s no regul a tor y power in the enforcement of their pro­
vi sions , bu t s i nce they represent the wil l of th0 interested· groups 
a s a . whole , their prov i sions through usage soon b ecame established 
as trade .. custo!lls , and a re ma~e effec t ive through incorporation into 
sa l es contracts by means of l abe l s , i nvo i ces a nd the like . 

2 . The accepto.r Is responsibi l ity.- - The purpose of commercial 
standards i s to estab l ish for spec i fi c commodities, nationally r ecog­
nized grades or consumer cri~~r ia and the benefits therefrom will pe 
measur able in dire c t proport'ion to t heir general r ecogniti on s:md .. 
actu~ l use . I nstances wi l l occur when i t may be necessary to deviDte 
from the standard and the signing of an a ccepta nce do0s not preclude 
such departures ; however, such signatura indica t es ~n intention to 
fo llow the commercial stando.rd where .Prnc.ticable, in the production, 
distribution, or consrunption of the artic l e i n ques tion. 

3 . The Depa rtment' s rcstonsibi litJ .--The ma jor function _per ­
formed by the Dt;partment ofommerc e in the voluntary estab li-shment 
of commercia l s t andards on u Nation- wide basis is fourfo l d ; first , 
to act as an unbias ed coordina tor to bring a ll int erested parties 
tog0the r fo~ the mutua lly a~tisfuctory ad justment of tr~de standards : 
s econd , to suppl y such assist uncc o.nd :~dvice a s past exp~,:;rience with 
simila r programs may suggest; th.1r d, . to co.nvuss and r ec ord the ext enJ 
of accepta nc es a nd adherence to tne st <.tndo.rd on the part of producers , 
distributors , a nd us ers; and fourth, a ft er acc eptanc e , to pub l ish anc.: 
promul gate the standard for th~ informu t ion and guidance of buyers 
and sellers of th0 commodity . · · · 

. 
4 . Announcement a nd promulga tion .--vVhen' the stundi:lra has b een 

endorsed by a s :J. t i sfc.ctory m::..jorlty of production or consumption in 
the absence of active , va lid opposition, the succ oss of the proj e ct 
is a nnounc ed . I f, however , in the opinion of the sta nding committee 
or the Depnrtment of Commerce:,, the suppor_t of any sta nd ard is in­
adequa t e , the right is r eserved to withhold promul gation and pub li­
ca tion • 


