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ANNUAL 
MEET I NG 

March 9 

probl ems : 

The 18th annual meeting of t he Inter- Society Color Council vnll be 
he l d on Wednesday, March 9, 1949 , in the New York Statler Hote l 
(formerly Hote l Pennsyl vani a). The meeting will consist of a Discus­
s i on Ses s ion in cha r ge of the Pr oblems Committee, Professor M. J. 
Zigler, Chairman. Sub- committees will r eport on the follovring 

2 Col or Names (Revision of) , Deane B. Judd, Ch. 
q Col or Terms , Sidney M. Newhall , Ch. 
7 Color Specificat ions, Walter C. Granville, Ch . 

12 Studies of Illuminating and Viewi ng Conditions in the 
Color imetry of Reflecting l1Iaterial s, D. B. Judd , Ch. 

14 A Study of Transpar ent Standar ds Using Si ngle- Number 
Specifications, Robert H. Osborn, Ch. . 

A busines s session vrill conclude the after noon meet~ng . Anyone interested i s in­
vited to at tend. Hotel reservat i ons shoul d be made directly to the hotel at l east 
ten days p rior to the meetiog, indicating that you are attending the ISCC meeting. 

Meetings of t he Optical Society · of America are scheduled for the same hotel , March 
10 - 12c I t i s usual for one or more O.S.A. sessions to be devoted to color (the 
Edit~r bowing of at least two · submitted color papers) , and i t is therefore sug­
gested that all I3CC mem"~:?e rs who are interested plan to r emain for the O. S..A. meet­
ings . Programs for t he 0 . S . A. meeting may be obtained on request to t}j.e 0. S. A. 

-secretary~ Professor A. C. Hardy, . Mas~achusetts Inst~tute of Technology, CaJ)lbridge 
39, Mass. 

COMING 
MEETINGS 

The Amer.ican Institut e of Architects, ~eeting in Houston, Texas, the 
wee¥: of March 14, pl ans to hol d semi nar sessions on color. A number 
of Council de l egates an~ members 1till be =on.this p r ogram; they in­

cl ude I. A. Balinkin, Ral ph Evans, Ca~ l Foss , Faber Birren and Julian Garnsey. 
Pl ans for t he meeting are in the hands of Wal ter A. Taylor of A. I . A. headquarters . 
Waldr on Faul kner, Washingt on architect and long a member of the Washington- Baltimore 
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color gr oup, wil l be chai rman of the color sessions . ( Incidentally, the a pplica­
tion of the A. I . 1 •• for membe1·ship in the ISCC is expected to come before the 
annual meeting in i.!arch. 

On invitation of the Illuminating Engineering Soci ety, the ISCC will arrange a ses­
sion on color for the 1919 Annual I. E. S . Technical Conference to be held in 
Septembe r at Fr encl1 Lick, Indiana . Nor;nan Macbeth, chairman of I. E. S . delegates 
to the Council , has been appointed chairman of a committee to a rrange this p r ogr am. 

WASHINGTON- · 
BALTIMORE 
COLORISTS 

On December 13 about sixty pe r sons attended a meeting of this 
col or group . After gatheri ne; fo r dinne r at the Hot Shoppe in 
Bethesda, Md., they adjourned to the Gar dner Laboratory at 
4723 Elm Street, Bethesda (a Washington suburb) where Richard 

Hunter of the Gardner Laboratory and chairman of the Ame rican Ceramic Society dele­
gation, described the photoe l ectri c instruments he has designed to measur e differ ­
ent factors of appear ance . 

These ar e the new di r ect- r eading color and color-di~ference meter , the multipurpose 
r eflectometer, a number of diffe r ent gloss1neters , and the recently developed con­
tinuously r ecording instruments for photoelectric measurements . Sa~ples of paints , 
papers and textile mater ials submitted by customers we r e used to demonstr ate the 
diffe r ent measurement problems to which the instruments are applicabl e . Mr . Hunte r 
talked briefly on the des i gns of these i nstruments and techniques for us i ng them 
successfully. Opportuni'ty was given to experiment with the diffe rent i nstruments . 

The January meeting i s schedul ed as a joint one with the local Illumi nati ng· Engi ­
neering Society group on January 31. W. H. Kahler of Westinghouse and J . A. 
Meacham of Sherwin-Williams of Clevel and will present the discussion they gave i n 
New Orleans n year ago on the r e l ation of or ightness r atios and decoration. 

PHILADELPHIA- The l atest meeting which we were able to report in our 
WILMINGTON November issue for this most re cent additi on to the l ocal 
COLOR GROUP affil i ates of the Council was one which took place early in 

October . On December 14 they had the pleasure of hearing Dr . 
Norman F. Barnes of General Electric Company, who spoke on the subject "Color 
Facts and Fantasies" at the Philade l phia Texti l e Inst itute . Dr . Barnes gave a very 
clear and entertaining desc r ipti on of the basic facts of color and color measur e­
ment . His progr am was thoroughly illustro.ted by demonstrat i ons so nume r ous and 
well chosen that both "Fact and Fantasy" vrcr e easily comprehensible to all present . 
Dr . Barnes appr oached color f r om the physical vio>vpoint r eviewi ng additive and sub-
tractive color development, the Maxvmll disk system and ~he Munsel l color solid. •· 

The fundamental s of spectrophotometry wer e then discussed thr ough the construction 
principl es of t he instrument and its use for identification of colorants , color 
matching, and standardization of such var ied pr oduct s as the American Fl ag; human 
blood, white pigments and pale ale . Of particul ar inter es t to sever a l p r act icing · 
color matchers pr esent was the application of spectrophotometry to the choice of 
the mini mum number of col orants thereby avoiding the unnecessarily intricate com­
pounding of toner upon toner which so often occur s in v i sual worl: . Dr . Bar nes ' . 
demonstr ations of fluo r escent and phosphorescent colors , interfe r ence colors from 
soap bubbles , apparent hue ve r sus illumination, and of misce l laneous color psychol­
or;;:~ facts were excellent. The group has members representing a very wide r ange of 
color pr oblems ; it is a t ribute to Dr . Barnes that h'e was able to touch on many of 
them so we l l. 
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The next meetint; of the Group was :scheduled to be he l d on February 2, 1949 at the 
Woodmer e Art Gallery, 9201 Ge r mantov<llf Ave ., Chestnut Hill, Pa . A we ll lmovm author­
ity, Mr . :"fal te r Gr anville of the Container Cor poration of A.'llerica and unusually 
successfu l chairman of the ISCC lienbership Commi ttee , VIas to speak on "Trends i n 
Color Or gani zation. " The group was to meet fo r dinner and have an oppor tuni ty to 
visit the Gallery. All per sons interested in color pr obl ems we r e i nvited to attend. 

CALIFORN IA 
COLOR S OCIETY 

We are i nformed that a meeting of the Cal ifornia Col or 
Society was held on Tuesday evening, December l , 1948, at 
the Art Cente r School , Los Angeles , at.5353 West 3rd Street . 

As we go to press we have rece i ved no details , except note that Mr. Roswell Bl ackin­
ton, well knovm paint chemist of the ·~we stern States Lacque r Company, spoke on the 
subject " Optical Aspects of Col or." 

PHYS I CAL SOCIETY 
COLOR GROUP 

This a ctive gr oup met for i ts forty- second science meeting 
on 10 Novembe r , 1948, at the Li ght.ing Service Bur eau, 
2 Savoy Hill, London W. C. 2. The progr am incl uded an i nformal 

r eport on the meeting of the Conuniss~on Internationale de l'Ec l airage (I. C. I . ) in 
Paris, July 1948, and -the follovdng t wo paper s : Measureme~t , Repr esentati on and 
Specifi cation of Colour- and. Co l our- r ender i ng Properties of Light Sources, by G. T. 
Winch and H. R. Ruff ; and Fluor escent Lamp Artific i a l Dayl i ght Units fo r Co l our 
Matchitlg, by G. T. ffi nch, Yf. Harri~on and H. R. Ruff . 

The fo rty- third s cience meeting vras he l d on 8th .December in the Lar ge Physics Lectur e 
Theat r.e of Imperi al Colle.ge , Impe r ial Inst i tute Roe.d, London S.W. 7. The papers we re : 
The Scotopic Vis ibility Function, by B. H. Cr awford ; . and Visual Purple and the 
Photopi c Lumi nosity Curve , by H. J . A. Dar tnall. 

A not i ce indicates that for the Physical Society Exhibi tion in Apr il the Colour Gr oup 
Committee p r oposes to collect togeth::Jr a llU.."Tlbe r of demonst rations of experiments in 
colour vision such as Benham ' s top, Bi dY:ell ' s ghost and Bidwell ' s r otating disk. The 
Committ ee will be grateful for such sugGestions of expe riments or for the loan of 
apparatus f or der:10nstrat i ons . Cor respondence should be directed to the Honorable 
Secretary of ·::he Colou r Group, The Physical Society, 1 Lowthe r Gardens, Prince 
Consort Road, London S.W.7 . 

PROMOT ION OF 
DR. KREIDL 

It is with gr eat pleasur e that we are ab l e to report the 
pr omotion of Dr . Eorbert J . Kre idl, a f r equent contr ibuto r 
t o these pages , to be Dire ctor of Chemical Research of 

Bausch and Lomb Optica l Company, ·Rochester , N.Y. He succeeds Dr. FrankL. Jones , 
who joined the Research Di vis i on of Koppers Co . i n Pittsbur gh . Dr. Kr e idl is well 
known to many membe r s of the ISCC and of the Optical Society of America, and vre have 
had several occasions to. thank him for the fine r eports he. has sent us of color 
deve l opments i n the gl ass and corami c f i e lds and of meet ings in these fie l ds . The 
Bausch and Lomb Optical Company i s a fine concern, for many years a Corporation 
member of the Optical Socie~J of ~nerica participating in the latter 's pr eemi nent 
posit i on in the color - science fie ld, that society be ing one of the ISCC ' s origi nal 
member-bodi es . Bausch and Lomb and Dr. Kr eidl ar e both to be congratulated. 

FULL LECTURE 
PROGRAM FOR 
DR . BALINKI N 

a r e in constant demand . 

Seve r al of our member s lecture often on the subject of color, 
but we b0lieve that our vice- chairman, Dr . I . A. Balinkin, 
ho l ds the r ecord fo r t he winter season, i f not for many 
seasons . His lectur e - demonstrat ions on " Color Phenomena" 

In January he was to giye them before the Cranbrook 
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Ins titut e of Science in Bloomfie l d Hill s , Michigan, in February before the Roya l 
Canadian Institute at the University of Tor onto, and i n March before the .American 
Institute of Architects . I n addition, an invitati on l ecture on January 28 on 
" Technique s f or Demonstrati ng Color Phenomena" i s schedul ed for the New Yor k meeting 
of the Ame rican Associat ion of Physics Teachers. 

For t hose of you who seB the Architectur a l Fortun, we r efe r you to t he Novembe r issue, 
which discusses "!,1easur e ." Heat , atmos phe r e , light, sound, encl osur e , estheti cs , 
houses , space -- a ll these were discussed unde r the title Measure . In the list of 
specialists consul ted, we f i.nd the names of BaH nki n , Har mon and Mc Candless . 

COLORF'TJL 
CHRIST!I::AS 
PRES!!:NTATION 

The ve r ses be l ow, w-r itten by Dr. K. S . Gibson of the Nati onal 
Bur eau of St andar ds, international authority on spectrophotome­
try and forme r p resident of the Optical Society of America, to 
accompany a Christmas gift p r esented to Dr . Judd by the girls 

of llis s e ction, need a word of explanation. It seems that Dr. Judd often ~;ets cold, 
not an unusna l exper ience for a f'orme r athl ete forced to spend l ong hours at a desk. 
To help keep wc.rm he has at hand an ol d sweater, used for i ts customary purpose 
unti l the e l bows wo r .3 out , but mo r e r ecently as a lap robe -- to throw ·over his 
knees• v1hen cold . Through the year s pi eces we r e torn out , mo r e and more as the years 
went by, torn at times , so he says , when he was tempted to teo.r h is hair . ("The 
Zditor , who vrcars his hair depa-rted in the middle , will have to buy a sweater. ) At 
anJ• rate , t ho c;i rls in tile section could s t a nd H (the swoat.Jr) no l onger. So among 
them they made an afghan fo r h i m. Dr. Judd s ays that the co l ors provi de o. r andom 
s ampling of the exterior of the color solid, aud Dr. Gi bson says that after one goes 
by Judd ' s of:'ico one sees a f te r - images all ·\;he way down the hu.ll ! And one may r ead 
below what else he says . (Eci . No·te : T~is is not the first time those pages have 
been graced by Dr . Gi bson ' s verse , a r eflection of the hurr.or ous "b:linkle one nearly always 
sees in his eyes . :Many will r emember his "Diffuse Ref l e ctions , 11 written on a tra in 
t r ip and r eproduced i n IS CC News Lotte r No . 55 ; September 1944 . ) 

THE OLD DINGY 
SWEATER 

(To t he Tune of " The Ol d Oaken Bucket") 
(Drip , drip , drip) 

How dea.r to my heart ar e the girls of my s oct i 'On, 
Thei r bright shining faces so cheerf'ully gl eam; 

They sing while t hey wor k and they pratt l e so blithely, 
That nothing cou1d bother them he r e i t wou l d seem. 

But how it dismays them, d istres-ses and slays t hem 
To see Doctor Judd on a cold winte r ' ·s day 

Reach out for that sweater, that dingy old "sweater 
To v1rap up his legs in that col d- blooded way . 

That mangy old sweater , that moth- eaten sweater, 
That dad- r atted svreater that lies in the tray . 

So each day at lunch as they ate and they gos siped 
They Ylonde r ed just what i n the wor l d they could do 

To get that old sweater (that ancient old r e lic) 
Forever and ever away fr om their view; 

And while they were sitting, and talking and knitt ing, 
A n onderful thought r ang their domes like a b ell ; 

With true Christmas spirit they 1 d make him a something 
And dr ovm the old sweate r \"Jay down in s ome well. 

That rusty old svreater , that moss - cover ed sweater, 
That ding- blasted sweater , - Oh, that woul d be swell ! 

.... 

.. 
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So all of the gi r ls star t ed flashing thei r needl es 
~Vith yarn of br ight col ors · and chr omas galore , 

And some knitted lengthwise and some knitted crosswise 
And some dr opped the ir stitches all over the f l oo r. 

They r i bbed and they purl-ed, they twisted and twirl - ed 
Until they had fini shed this thing they now ho l d; 

They made a new Afghan, a nice pr etty Afghan 
To keep him all cozy whenever he ' s col d; 

Ari exquis i te Afghan, a s oft fuzzy Afghan, 
A ding- dongy Af ghan, with col ors so bol d. 

Just l ook at the hues that i mpinge on your vision 
·.nth chromas so strong they can stand all alone . 

The gi rls ·really feel that perhaps they ' ve created 
The onl y existing chromatic cyclone . 

Throw out the old sweater; here ' s something far bette r 
Presented with love by the cirls of 1.5; 

1:/hene'er he gets chilled and his knees they start shaking 
J:his soft clinging Afghan will help him survive ; 

This c lorious Afghan , this loud noisy Afghan, 
'l'h:i. s hot-doggy Afr;han, will keep him a live. 

January 1949 

TCCA 
ACTIVITIES 

We have at he.nd six pages of sing,le- spaced text concerning 
the manifold activities of The Textile Col or Card Associat i on 
of the U. S . , Inc . Hhile this volume makes abstract:i,ng and 

condensat i on a difficult task, it nevertheless i ndicates clear ly some i ndication of 
the continuing activity of the TC.CA, by no means notable merely for magnitude . ·we 
cannot hope to r eproduce and pass on to you any inkling of the spirited styl e . in 
which the Association ' s dynamic Mane.ging Director, Mar garet Hayden Rorke , describes 
its work. The best v:e can do is to r epeat i n dry- as - dust form the advance , ponfi­
dential list of col or s fo r futu r e seasons and various purposes sent out to the mem­
bers of the TCCA. 

Th~ notes at hand deal with 1949 new col ors , including Spring Hosiery colors and 
Fall 1\'"oo l en, Rayon and J,fen ' s Felt- Hat Body Colors . The 1949 Spring Hosiery .Colors 
are nine in number. Among these, Blueglo is described as a shadowy and illusiv<? 
"mist tone , " blendi ng subtly with cos t umes in navy and"cool metallic blues" as well 
as Admi ral Bl ue s hoes . Bronzique goes well with rich bronzy or golden brovm costumes 
and br onze shoes. A da r k color, Cafe Br ovm, a " subtle dusky brovm , 11 contributes a 

tJ note of elegRnce to c~stumes in coffee, tobacco and othe r deep brovms , as well as 
dus"bJ bluish or grayish gr eens , gr ayed purples and bl ack , and of course with Cafe 
Brown shoes as vrel l as Continental Green and black ones . Sunsp.a.r kle is a " suntinted 
flesh tone , 11 affords an attractive accent to. the 19th Century Pastels formerly· 
featured by the TCCA; it can be used with sports and play attire as vrell as with 
gla'llorous evening govms . Summer. Taupe is a suave and discreet "neutral" which as 
::;uch can be used with a v1ide range of colors . Aperitif is a spirited l i ght b r ovm 
according wel l with gi nge r, cinnamon, copper kettle, acajou -and other rosy or reddish 
brovms and rusts; emerald, bronzy or mossy greens , amber, burnt apricot , peacock, 
duck and greenish sea blues . Cloudy gr ay· is a medium gray for v1ear with slate and 
smoke shades , metal lic gr ays in the silver and steel range , mauve , lilac, blueberry, 
eggplant and othe r purpl i sh colors , navy gr ayed blues , dusty rose , cardinal , garnet · 
reds and black. Ambergleam adds a. sparkling accent to spring costumes in metal tans , 
VTarm l ight brovms of the toast or cocoa variety , tawny beiges, tarnished gol d and 
topaz tan . It goes v;ell with lime , mint , eme r a ld and other gr eens ; the shrimp, 
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flamingo and coral range , aqua , turquoise and the sprightly Cruise¥my Colors . Naive 
Beige is a "muted" beige of great adaptability for wear with spring costume colors . 
It goes well with the newest blues , i ncludiug the smart f l ame type and the vio l et­
tinged periwinkle and cornflowe r scale as well as t:he metal l i c blues and navy; also 
with tl1e r ose to red rang,e , as the bright " live-coa l" type, gerani um and r uby 1 and a 
restra ined accent to magenta, cycle.men, orchid, helio and othe r v ioline colors sug­
gesting the l.tauve Decade . Bulletlns is sued by the TCCA show what shoe colors 
harmonize with those spring nylon colors . 

The l 9t19 Fall Color s fo r Men 's Felt Hat Bodie s include ·.voodbrov.rn, a "neutral" brown, 
Jbathblu, a hazy grayish blue , and Ashengreen, a "muted smoky" gr een . These a r e 
closely coordinated with advance color t r ends in men ' s suitings and overcoatings . 
The Confidential Adv::..nce Woolen Collection fo r Fall 1949, just issued by the Associa­
tion to its mei·.lbe i.~s , features the "After- Five" Tone- on- 1'one s , "muted misty" colors 
useful as duotones for dresses , e nsembl es nnd mil line~r for late afte r noon and infor­
mal dinner and -:;heater ·wear . The group comp r ises Snowblu and Foggy Bl ue , Cloudy Go l d 
and Tobacco Dronze , ~vilight Aqua and Greendusk, Rose Chrunpagne and Terra Cotta Rose , 
1'eagr cen and Rj_pe Olive , and Hinter 1)ink anc1 Old Port. A c;roup of eight rrrustic 
tones " keyed in tl1e medium scale especially adapted to casual to-vm, country and 
travel clothes, i ncluded r.iauveleaf , Blupi ne , Hoodgr ey, I•'or est Bl ue , Meadow Moss , 
Copperbark, Gr een Balsam and Foliage CriJnson . The basic color range fo r town wear 
gives p r on,inence to a gr oup of twe lve medium and dark tone- on- tones captioned Autumn 
Harmoni es . In the neutral r ange are Sable 7aupe and the lighte r blending col or Pearl 
Grege . Two gr ays are Cinde r Gr ey e~d Graphite Grey ; in the be i ge to brown family are 
Brovm Chocolate and the sandy Nutria Beige . All of these go well with fur colors . 
New greens i ncl ude Amandine Green and t he darke r Spina ch Green . Bacchante Red , a 
spirited cardinal, Maroon wine , a Burgundy variety, Wild Blackberry, a blackish 
purpl e , and Ashmanve, a grayed color, compl ete tne group . Eight vivid t r opical col ­
ors, Colors Under the Sun, include Sea Turquoise, Indies Copper , Rico Green, Tr op ic 
Magenta, Haiti Red, Rio Sapphire , Burnt Gold and Sola r Purple . 

Tone- on- Tone pair s a r e featured also in the 1949 F'all Rayon Colors in two groups . 
Six pairs of harmonizing light and medium colors include Gentle Pink and Gl ace Rose, 
Azure Cloud and Blue Dove , Sanblond and Patina Brown, Faded Lilac and Muted Mauve , 
Shadow Aqua and Nebulous Blue , and Limefrost and Olivemist . The other set of six 
pairs, medium and darker colors , include Mordore Brown and the lighter Spiced Roney , 
Blue Flame and Carbon Blue , Fibergl ow and :~ed Lustre , Dusty Jade and Frappe Green, 
Green Cedar and Sunset Green, and Silver Ice and Smoked Crystal. A very different 
note is str11ck by the deep and dusky " Dark- of- the-Night " Colors, comprising Chame l eon 
Green, I.i idn:i.ght Purp l e , Autumn ":fine, Nocturn·J Grey, Rose Acajou , Paris Taupe , London 
Green and Rendezvous Brown. Co lors f or fo rmal wear are dramatized under the caption 
rr-a11ite Tie" Colors a.nd include Green Glamour , Gala Violet, Radi ant Ruby, Spar kling 
.Sapphir e , Dancing Pink, Festive Emerald, Golden Starlight and Magnetic Red. 

EGYPTIAN 
BLUE 

Since ~gypt has been i n the news lately, it is not i nappro­
priate to continue our occasional historical notes about colors 
or pigmonts with one about Egyptian blue . In an anonymous 

article in American Dyestuff Reporte r (~1 710- 11 ; 1937) , anti tled "Spectrophotomet­
ric Identification of an Anc i ent I}.festuff, 11 work by the Resea rch Laboratories of the 
Internationa l Printing Ink Corpor ation is reported . The articl e begins with : 
"A r emar kably permanent- blue coloring matter which colored the tombs of t he Pharaohs 
a thousand years before King Solomon built his temple wo.s analyzed (spectrophotomet­
rically) by industrial chemists . They found that in some ways this blue was similar 
to the p resent day p i gment , ultramarine ." (Incidentally, a p icture of a young man 

-
: 
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befor e the Hardy- Gener al El ectric spectr ophotometer busy on this job looks rema.rka.bl~ 
when judged f r om a rear view only, like our Halter Granville , then twe l ve years 
younger. If we remembe r correctly, our puissant membership- conunittee chair man was 
then with IPI or the Int er chemical Corporati on with which it was r elated , l eaving 
later to joi n Containe r Corpor ation of America . ) 

It was stated, afte r cit ing the sever a l good fastness p r ope rties of Egyptian Blue , 
that i n many wa~rs it is inferio r to existing blues ; and its p r oduct i on would not be 
profi table today, though some samples 3000 years old were sti ll brightly col ored in 
1937 . Thi s date fai ls by nearly two milleni a. to reach back to the earl i est date , 
near " the dawn of civilization," given iu the a r ticle for the time when the p i gment 
was prepared and s old, namel y 11 3000 B. C. -- long befor e the empires of Gr eece and 
Rome even existed ." (The davm of civilization, as we know it today, has r ecently 
be\3n pushed oe.ck by ar chaeol ogists to something like 5000 B. C. i n several ar eas of 
As ia. . ) In an article by E. M. J ape and G. Ifuse in Nature of Jul y 6, 1940 (p . 26 ), 
t he earliest date was g i ven as Fourth Dynasty, beGi nning, accord i ng to i t , at 2900 
B. C.; but the noted authori ty , Pr ofessor Albr ight of Johns Hopki ns , i n 1942 gave the 
date of this Egypti an dynasty as the 26th ceniury. Jape and fuse applied X- r ey powchr pho­
togr aphy to the identificati on of this azure pigment which, according t o the lia.erz 
and Paul 11 Dictionary of Color, " has a Munsell notation about 6 B 4/8 . 5 . The two 
art icles agr ee that it was used throughout the Ro.nan empire , and one of them states 
that i t was t he same pi gment as was popul ar in the days of Rameses and Tutankha.men 

(whos3 fabulous l y r ich t omb was opened i n 1922) . By the X- ray method it was shown 
that cr ude f rits from Te ll e l-Yehudiyeh in Egypt (knmm for a type of black pottery 
Jugl et), f r om Silchestc r (Berkshire) and f r om Woodeaton (Oxfor dshi r e) we r e of the 
same crystalline form as a block al r eady prepared for trading at Tell el-Yehudiyeh, 
anothe r in cour se of prepar ation at Armant (Egypt) , and a. pale b l ue finely powder ed 
p i gment on Pottery from Te ll el-Ama.r na (the capital of the extr aordinarily i nte rest­
ing pharaoh Akhnaton) , and on wall- plaster frescoe s from ~-foodea.ton . A potsherd 
(pottery fragment) from the last- named place contained the same finely powder ed pig­
ment and was obviously used as a palette . According to the spectrophotometric 
method, f r agments of a. wal l f r om the ruins of ?ompeii near Naple s vre ro shown ·to be 
col ored with the same p i gment from lmo\•m museum specimens and from Roman murals . 

By t he use of X- rays all of thG samples were shown to contain essentially Cu, Ca. and 
Si, with varybg small ru:10unts of Na . Laurie and othvrs, in 1913- 14, had shown that 
exampl es of a sinilar blue from Zg,vpt, Roue , Knossos (Crete, early artistic center), 
Syria and -.Jronetcr (Shropshire) consisted essentially of a def i nite compound of one 
equival ent each of t he oxides of cupri c copper and calcium and four equivalents of 
·sili ca. . Thi s assu.-rnes the b r illiant azu r e color only if fo rmed between 800° ·and 900°C. 
(1472° and 1652°F) ; outs i de these l imits the frit passes to a green glas sy mass . 
Reconstruction of an Egyptian furnace has shovm that maintenance of this temperatur e 
for seve ral days was r equired . Probably the E~Jptia.ns wo r e able to judge the temper a­
ture by the col or of the gl owi ng mas s . The p i gment was made from sand, lime , soda or 
nat ron and copper car bonate or e . The crude frits we r e found i n the form of agglome r­
at es of small balls about hal f an i nch in diameter; and thi s ag r ees Yfell with the 
desc r ipti on of Vitruvi us , about 24 B. C. , of the maki ng of the pigment. He notes t he 
biconical form of the balls from the rolling in the hands as pre scribed. 

Dr. Mar y H. Swi ndl e r of Bryn Mawr , i n her ·splendi d "Ancient Painting" (1929) , a. copy 
of whi ch we were for tunate enough to secur e some year s ago , on page 40, states that blue 
i s not used i n the earl iest Egyptian painti ngs and seems to have been used l ate r as 
an a l te r nat ive fo r bl ack . She adds : " It is very conunon in the Fi fth Dynasty but was 
spar ingly used in the Four th and in the still earl ier (wel l - known) tomb of Hesi- Re ; 
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t he f ew i ns tances cited of i t s e em a b i t doubtful. 11 The method was tempe r a , not 
f r esco . Lo:7e r on the pa~e she says that the b l ues and greens we r e oxides of copper , 
but adds : "Bl ue i"ias an a r t:i.fi cial pr oduct , the col o r of which varied gr eat l y from 
light g r een to pur i' lis h tones . I n maki ng it , whi te .quartz ( an i mpr ovement on sand 
.6d . ) was g r ound to a coarse powde r, mixed wi th a l kali, l i me and copper or e , then 
heated so as to combine wi thout actually melting. The color depended on the amount 
of coppe r employed, t he degr ee of heat u s ed, the amount of lime and the presence of 
i r on . Red s and ( contai n i ng probab l y iron), for example , gives a green i sh b l ue ." 
The X- ray pov!de r method wi ll i dentify most p i gments even i n t he f i nel y powdered f orm 
i n which the Egyptian bl ue appear s in pai nti ngs . By t his method was ide ntif i ed 
copper a l uminate (CuO c ombine d wi th one e quival ent of a l umi na) a s be i ng respons ible 
fo r t he blue col or on one pot f r om Tell el- Amar na . Thi s , by the way, was the seat 
of Akhnat on, f ather- i n- l aw of Tu.t, idea list, he retic pha r aoh, pat r on of art , and 
first h i storica l monotheis t . He was ca lle d bJr Professor Br easted t he " f i rst 
i ndividua l of h i story ." We may add that he was a l s o t he husband of t he beautifu l 
Queen Nofr e t e te and t he fathe r of four daughte r s , wit h whom he often appear ed in an 
enti r e l y neYr, informal way . But a l as , he was no bette r at war than the Egypt i ans 
of today . Vlhen his appo i nted gove r nor at Byblus nor th of Eeyrouth ~rrote mor e than 
fifty l e t te r s (cune i form c l ay tablets since found) complaini n t:; of t he attacks of t he 
P.ab i r u , p r obe.bly rel a t ed to the Heb r ews, A.lchno.ton was t oo busy vi th h i s r eligi ous 
r e forms to be bothered to s end t roops . 

But to return to the pigments , if we have correctly identified Mr . Gr anville , pe r hap s 
he will :fell us hov1 us eful i s tho s pect r ophotorr.et r i c method of identifying p i gments 
other t han Egyptian b l u e . 

I. H. G. 

GRAF 
PAPER 

Spea~dng of •fal ter Gr anvi lle, vre note that he and his company 
be lieve in co:nbi n i r:t; ut i lity rrith esthetic va l ues , fo r we 

f(\ r e cent l y r e ceived f r om hi m c opy of a very neatly p r inted gray 
spectr a l gr af paper across the t op of which a bright f :.tll-color s pectrum was p rinted. 
I t was appar entl y composed in the Des i sn Labo r atory of Containe r Co r pora-tion of 
America . 

In News Let te r No . 66 (September, 1946 , p . 4 ) we indicated that 
1'ir . Al exande r E. 0 . IJunsell was busy t r ans l at ing N. T. Federov's 
11 Ge ne r a l Color Knowl edge , 11 publ ished i n 1939, f rom the Rus s ian . 

Along with a Christmas car d from Mr. Munsell we r e ce nt l y r eceived a note s aying t hat 
he was maki ng p r o5r e ss t r ans l ating se l ect ed por tions of the book . The card , i nci de n­
t a lly , r epr oduced i n 11 b l a ck and whi te " a po r t r a i t of his mother , the l ate Mr s . A. H. 
Muns e l l , painted by Abe l G. ITar s hawsky in 1940. The portr a i t shows he r i n char acte r ­
i st i c busy pose -- fo r he r mi nd was a l ways activ0 - - a:1d thr ough a wi ndow shows a bit 
of t he natu r e which s he s o 1 oved and il lustr ated i n he r flower wor k . 

F ARNSWORTH 
REPORT 

We hav e r eceived a..'rlothe r of the se r ies of r eports f r om the pen 
of Lieut. Comdr. De an ?ar nsvmrth , H(S L USNR, is sued by ·the 
Med i cal Resea r ch Labo r atory of the U •. S . Naval Submarine Base , 

New Lo ndon, Conr . It i s entitl ed Standar ds fo r Cenc r al Purpose Sun Glasses . I:f is 
Co l or Vision Repor t lfo . 17 of the seri es Theoretical aud Bibliogr a?hi cal Studi es i n 
Aud i t i on and Vision, dated 10 So~tember, 19~8 . This 27- page r epor t , with 20 b iblio­
gr aphica l r eferences, c onto.ins t1~e fo l lovting co.:1clus i on : "Sun glasses can be r a ted 
in accept ab i l ity Yri t h r ospoct to speci f i c, measur able , des i gned char acte ristics . 
I deally, they s houl d transmit 12 %visib l e li c;ht , be uniforml y spectr ally absor ptive , 
be opaque to infr a r ed and ult r avi ol et , exclude pe r ipher al l ibht , bs f r ee from opt i ca l 
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defe cts -- and t hese char a ct e ristics shou l d be unaffected by usage . Pract i cal reali­
zat ion of these qua l it i e s depend upon t r a nsmissive media , f r ame de sign , size of 
lenses and bas e curve . On page 2 i s a Sununa ry g i v i ng standa r ds r e c ommende d under 
the fo llowing heads : Light , He a.t, Ul t r aviol e t , Neut r a lity , .Size of Lenses , Base 
Curve , Geometric Opt ics , Fr ame s and Physical Spe cifi cat i ons ; and i n t he f ollowing 
pages the expe r i Jnental and lit e r atur e buses fo r these r e commendat i ons ar e detailed . 

HJi.RR IS I EARLY 
COLOR CI RCLE 

The ISCC Se cr e t a r y in Novembe r r e ce ived f r om our occasiona l 
but a l ways i nte r e sting co r r e sp ondent , Edwi n 1.1 . Blake , a lett er 
giving notes from a r ecent a r t icle by F . Schmi d of Zu r ich, 

Svritzer land, ent i t led " The Co l or Circ les by 1ios e s Ha r r i s ." The lette r vms passed on 
to us by l.iiss Ui cke r son along wi th photostat of the f our l a r ge pages of f i ne pr i nt 
and two pa ge s o.f i llustr a t i on s c onst itutinb t he a r t i c l e . The forme r we r e pages 227 -
230 of val._ XXX, No . 3 (Sept . 1948 ) of The Ar t Bulle tin, publis hed by the College 
Ar t Association of A~er ica . 

Mos es . Harris , 1731-85, en t omologi st and engr ave r, a ccor ding to the a r ticl e was be s t 
knovm fo r h i s book on Englis h i ns e ct s . His work on colo r was f i rst published about 
1770 (1765 or 1776 ) and has a ve r y l ong tit l e wh i ch begi ns with " The Natural Syst em , 
of Col our s ••• " Schmid bel i eve s that he has the only extant copy of thi s book . A 
l ate r (1811 ) e d i t i on , e d i ted by Thomas Mar tin , i s ovmed by t he British i:!lus eum (one 
copy ). Schmid ' s well d ocument e d and 'illustrated a r t icle g i ve s the his t or y of t he 
a r r angement of c ol o r s i nto sy s t ems (hue circl e s and color s olids) . At one po int 
(p . 227- 8) i t s ays : " The co l or circle i nvented by Moses Ha r ris r ende r e d all olde r 
systems obs ol e t e and I treat i t he r e mo r e fu lly because of i ts i mportance ." The 
earlie r one s , bette r known i n part be c ause of mention by Wilhelm Os t wa l d, i nc.l ude 
t he work of Newton , Le Bl on , Caste l , Tob i a s .Maye r and Lambe r t . 

But Har r is ' wor k was known to s eve r a l othe r aut ho r s i n the co l o r f i e l d . Ind'.'led , 
accordi ng t o Libe r at Hunde rtpfu nd in his " The Ar t of Paint i ng , 11 publis hed in London , 
1849, t he better- known co l or - t able of Chevr eu l in hi s Law of Simultaneous Contr ast 
of Co l ors vias but a r eproduct i on of a d i o.e; r an by Har r i s whi ch wa s quoted by Phillips 
in his Lectu r e s on Pa i nt i ng . The dia~;ralll vras a l so copied i n A . B. S . Taylo r ' s ( 1839) 
t r ans l ation of !.lerimee 1 s 11 The · Art of Pai nting in Oil." Harris ' wor k wa s a l so men­
t i oned by III . Gar t side i n an 1805 essay, by Geoq;e Fie ld in h i s " Chr omat i cs" (1817 ) 
and his " Chr omatoGr aphy " (1841 ), and by Charles Hayter in the sixth edi tion of a 
c ompre hen s i ve wor k publ ished i n 1 845 . As we ho.ve sai d , he was not menti oned by 
Ost wald i n his account o f t he deve l opment of color t heor y since Newton . 

Accor ding to Schni d , Harr i s i dentif i eJ his "p r i mitives" ( r ed, yellow and b l ue ) by 
means of both p i Gments and fl e-,•fo r s ; l ikewise h is three "mediates" (o r ange , gr een and 
purpl e ) . These o.r e t hen e labor ated i nt o 18- hue c olor ci r c l es fo r Pr ismatic Color s 
and fo r Compound Col ors , the total numbe r o r g r udat i ons and mi xtur es be i ng 660, 
near l y the s a_l"'l.e a s t he nwnbe r of. co l or s ( 672 ) shown by OstV!ald in 1931. Schmi d 
quot e s Har ris to some exte nt on color harmony; but :or his ideas the r e we suggest 
that you refe r to Schmid ' s a rti c l e . 

SEQUENCE OF 
FASHIONS 

Admittedl y i t i s s t r e tch i n t., a bit to incl ude in color news 
notes on f a s hi ons devo i d of menti on of col o r s ; but sin ce colors 
a r e normally so i mpor tant to fashion and the author has t r eated 

hi s subj ect so r e f r eshingly, we i nc l ude the fo l l owi ng table . I t is taken from The 
Journal of Phot ogr aphy ( 87 A, 223 ; Oct . 1947 ) and wa s f r om the pen of J ame s Laver; 
t i t l e : "Sequence of Fashi ons ." 
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Fashions s eem: 

Indecent 
Daring 
Chic 
Dowdy 
Hideous 
Ridiculous 
Amusing 
Romantic 
Beautiful 

10. 

Ten year s ahead of their time 
One year ahead of their time 
In their time 
After one yea r 
Afte r t wenty yea rs 
Afte r 40 year s 
After 60 years 
Afte r 100 years 
Aft e r 120 years 

Januar t 1949 

Cannot now some i:naginative color exper t gi ve us the list of adjectives used i n the 
description of the cycl e of color usage? 

JENA COLORED 
FILTER GLASSES 

In a nato r eceived about a weok after our November issue 
had gone to pr ess , we we re informed by Uurray Yawit z , 
Sales Mane.ger of Fish- Schurman Corporation, that they 

are again in a position to furnish Jena colored optical filte r glasses produced in 
the Ame rican Zone in Germany . He states that the i r factory is now in a position to 
duplicate a ll the fil"ce r s l is ted in thei r catalob . Information about the catal og 
and f ilters may be obtai ned f r om the company at i ts addr ess at 230 ~ast 45th Str eet, 
New York 17, E.Y. 

COLOR NOT E 
ON SCARLEr 

When I am dead; 
I hope it may be said: 

11 His sins were scarlet, 
But his books were r ead. 11 

Hilaire Belloc, Sonnets and Verse 
p . 147 (Sheed and Ward, New York ) 

The Editor reca lls sayi ng something to the saJne effect about the News Letter v1hen he 
took over the editor' s job late in 1936 , under the title 11A Hueful Talk to You, 11 and 
repeating this Apol ogi a in the September, 1947 , issue over a decade later. But 
judgi ng from the vo l ume of bouquets received by the editors recently, vre beg,in to 
think that pe r haps novr we need not be quite so scarlet . YVhat hue or color do you 
suggest? ( Of course the r e wil l still be pr obl ems to sett l e, afte r we have you r in­
junctions as to color, if the associate and chief editors differ among t hemse lves 
as to the magnitude of the color tole rances .) 

GENERAL ANILINE­
LIBRP.SCOPE TRI ­
STIMULUS COMPUTER 

I. H. G. 

At the Me.r ch 10-12 meeting of the Optical Society of 
A.merica, two pa;>e rs will be read deal ing with the 
desi.gn and oper ation of' the new r apid, high- precision 
tristimul us intccrntor built by Librascope , Inc . of 

Burbank, California, according to the original design of t he Phys ics Section of the 
Central Resear c:1 Laboratory of Genera l Aniline and J."ilm Corporation. It is pl anned 
t o have the instrument available for de:nonstration at the meeting, and to offer it 
for sal e commercially shortly t hereaft er. The instrument has been des i gned to fit 
snugly into tho r-;n.rdy- General ~lectric Recording Spectrophotometer, and few and 
slight changes i n the spectrophotometer need to be made to adapt the integrator to 
it. The computer integrates continuously in tho ranr;e.4:00 to 700 mu while the 
spectrophotomete r is in operat ion, and r ecor ds the final trist imulus values X, Y 

-
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and Z directly on counte rs with no additional time r equi red. Because of i ts con­
tinuous integrat ion it . may be expected to be more accurate than methods i nvo l ving 
selected or d i nates i n the ca ses where the r e is any unusual infle ction in the 
r ef l ectance or t r ansmiss i on curve bevneen ~~o se l ected ordinates. 

Even the preliminary 11bread- boa rd 11 mode l of t he instrument appears to oper ate with 
r' hi gh p recis ion, .. the accur a cy depending primarily upon the accuracy with vrhich the 

cams are cut . Jhen the va l ue of Y is norma l i zed to equal unity for a comp l etel y 
r eflecting s amp l e , the precis i on of the tristimulus v a lue s is e xpected to be 
± O. 005 or better; The ave r age differences betvrecn t he chromaticity coor dinat e s 
x and y fo r A. H. and P. M. r epeat s of measur ements and computations on six red 
1•:ool dye i ngs was 0 ~ 004 . This i nc l udes the overall e rror s due t o the spectrophoto­
meter itself, the smoothing of the sample s under the p ressur e of the s ampl e .holde r 
and those of tho i ntegrator . In other eXi:J.3r i ments with dye ings , a lso us ing the 
preliminary model, it was found that t he i ntegr ator could be u sed to obtain a 
measure of the "unl cve l ness" (lack of uniformity ove r six- inch- squa r e p i e ces ) ; and 
the impr ovement of l evolnoss . can bG followed a s 11 l evcl ling agont 11 i s added to the 
dye ing bath. J~:o s5.gnificant change coul d be detected when the Recordi ng Spe ctro­
photomet er was used to measure the f ransmission of a d idymium gl ass o.t s l ow (5 min .) 
and r apid (2 . 5 n in. ) speeds . 

A paper on tho design of the i nstrument n i ll be r ead by Hugh R . Davidson and L. W. 
Imm, who we r e r esponsible for t he odgina l de sign . A paper giving some of the above­
indicated r esults on precision a nd applications wi ll be r ead by I. H. Godlove . 
Results wi ll be r epor t e d which indicat e that the Re c ording Spectrophotometer i s ade­
quate for small- d iffer ence colorimetry nhon combined vri th t he new Trist imulus Com­
puter. Since tho i nt egrator is coup l ed e l e ctr ically di r e ctly to the cams of the 
spe ctrophotomet e r , al l e r ror s due to inaccuracy of.gr aph paper a r e absent , and the 
unce rtainties of r eading ove rlapp i ng pen curves a r e elimi nated . Some r esul ts com­
paring the per formance of the eye ar.d t he instrument wi ll be r 0ported . 

The cams we r e cut to give tri stimul u s va l ues f or daylight ( Illu.minont C) ; but a 
liquid f i lte r has been deve l oped to give approximate analys is fo r ni ght lighting too 
( Illuminant A) . Furthe r vmrk in t his dire ction, us i ne; mor e permanent or conveni ent 
filte r s , and the possibl e cuttin g of cams to be used a lternative l y for this purpose , 
is unde r way . The engineering experience of Libra.s cope , enhanced during the war in 
connection with apparat us f or ca lcu lations i nvo l ved i n f ire cont r ol , is apparent in 
t he compactness a.nd engineering " :Know- hoYr11 of even t he p r eliminary mode l. 

I . H. G. 
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Color coordination 
in variety merchandise* 

By HELEN D. TAYLOR 
W . T. Grant mul Company 

*Excert•ts from. pntJe r presente«l a.t 17th 
tammal ·meeting of t ire Inter-Soc i e ty Colo •· 
Council i n Ne·w Yorl~ City ut ta sym.tJOsium. 
on Color Com•dinntion i n lndustr~J 

COLOR PLANNING is one of the fine things that an 
American company is doing for its customers. It is 
quality and beauty and con-ectness for people with 
small incomes .... This great group of people have 
a steadily developing knowledge of quality, a new­
found sense of beauty and discernment that grows 
with our steadily increasing standard of living. It is 
very worthwhile to give them merchandise as good 
in quality, color and design as can be achieved 
within the price limits .. .. 

The Grant Company operates 486 stores in 39 
states and had in 1947 a yearly volume of $228,000,-
000. The stores range in size from the first little onP. 
in Lynn, Massachusetts, to the magnificent new 
store in Syracuse, New York, which is a variety 
department store carrying merchandise in the higher 
price br ackets as well as the lower ones. In the 
stores of the Grant type the merchandise is displayed 
in full view on open counters and racks and shelves 
- all where it is easily seen and handled by the 
customers. This is enticing to the customer but hard 
on the merchandise. A successful department must 
move its goods fast, before it becomes soiled, or 
worn or unseasonable. This is the point of sale. The 
customer must like the goods when she gets it home 
and it becomes par t of her life. This is the point of 
use. Both must be right, and the color planning is 
concerned with these two points . ... 

The Grant (color) standards are in the process 
of being developed . The color program was started 
a little over a year ago, and the color survey was 
made first in the home furnishings field. A wealth of 
material was collected and analyzed. Past selling, 
present demand and new developments in color and 
design have been carefully classified and evaluated. 
The Grant sources and buying staffs cooperated in 
this survey in every possible way, giving generously 
of their time and experience. . . . 

The color story was presented to a meeting of 
regional managers in March of 1947 at which the 
buying staffs were present, and the color books were 
distributed. The plan was to make a trial use of the 
colors for a year and then in March of 1948 to survey 
them a second time and make fur ther adjustments 
before Mr . Foss made the final set of standards. 
We are now preparing this last set-up and will be 
able to ~liminate some of the colors and substitute 

others that are more needed. Some of the groups 
will be lengthened and others will be shortened. 

During the year of trial some of the departments 
have moved into their oermanent color standards 
before waiting for this March checkup. The paint 
departments have finished their color work and have 
their new color lines in the stores. The kitchen colors 
were not well represented in the general home ful'­
nishings group so a special set was made and is now 
in its permanent form. These colors are being used 
for utensils, oilcloth, curtains, aprons, plastic dishes, 
cutlery, towels and so on. 

Outdoor furniture was ::mother special set of 
colors. 

The home furnishings colors fall into two natural 
groups. Number one is the Traditional and volume 
group of colors- soft-toned, gently harmonious \vith 
each other-familiar and well-loved because they are 
part of our inheritance. These are the colors of the 
early Americans' used in their homes and public 
buildings-colors easy to obtain with the then avail­
able materials-colors that were past memories of 
the lands for which they had sprung .... They are 
safe colors: cream, ecru, buff, tan and brown home­
spuns, Colonial blues and greens, roses, warm yel­
lows, Federal golds, berry r ed, earth reds, and w.ine 
reds. They wear well, age well, and are American. 

The second group is Modern, strongly influenced 
by California and our Latin-American neighbors. 
These are strong, clear colors, holding their own in 
bright sunlight and brilliantly-ligh ted interiors. They 
are good with shining metals and the new light wood 
finishes. They are sun, and sea, and sky- colors of a 
new way of life-game rooms, theatres, n ight clubs, 
glass and chromium homes, streamlined trains and 
planes-they are clear colors with bright hal'monies: 
lemon, lime, chal'treuse, coral, cherry, tm·quoise, 
and two neutrals, gray and mushroom. 

Application and tnetlao«fs o f proce«lurc 
Buyers work directly with their sources. The 

colorist enters only on request of buyer or source. 
The final responsibility of the sale rests with the 
buyer and it is most important that he handle every 
color operation, asking for assistance only when de­
sired. This procedure has worked well in the W. T. 
Grant Company and the color program has moved 
with great speed due to excellent cooperation, and 
to the leadership of the key men in the various di­
visions ... . 

Conclusion 
We have ahead of us the working out of our color 

standardization and control- not a static but a 
living thing that changes with time and taste-that 
h·om time to time requires adjustment so as to be 
up-to-the-minute on the Grant counters .. .. 

This is not a new story to American business as a 
whole because there always has been a color factor 
in the successful sale of goods. But it is news when 
W. T. Grant, operating in the variety field, plans to 
gives its customers fabrics and furniture, china and 
glassware, kitchen equipment, clothing and acces­
sories in the best colors and designs that styling, 
science, and art can produce at a given price. 

Reprinted from CH A IN STORE AGE, September 1948 
Copyright 1948 by Lebhar·Friedm an Publications, I nc. 
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WALTER C. GRANVILLE 
Color Slondords De portment, Container Corporation of America 

HERE arc two principal 
reasons ior the existence of 
color order 1 sy. tcms. The ~· 

aid 111 the selcclion and the rl£'scrip­
linn of colors in the ways shown. 

selec/trw 

t!csaij>li fJ n 

f
ro rhink abour relation­
ships between colors. to 
choose fo r 1·a rious pur­
poscs, to find one's way 

l easily in rhe color world. 

f to keep a record of colo r 
I choices, to tell someone 
J else what the color looks 

!like. to pro1·ide basis fo r 
reproducing color and to 
set up color to l e rance~ . 

:\ necessary fea tu re oi such a 
s~·stem is a set of color chips tha t 
,-isuall y illust ra te its principle . . Color 
chips arc needed for seeing and fo r 
u ndc r~tanding the relationships that 
are important and u eful amonJ.! 

• Thi."l n a·t.iclc is a t'C\' ISI On nnd cularg:Cill l.' ltl 
or one wh ich a JlPC~u·cd under the same tith• 
in th£" J uly , Hl47 AnHrican Printer. 

1 'The word ''order" is included here in th l' 
term "color order sy~tcms' ' lo em phasize t.hc 
order or o~nniz.a t.iona) 3Specl8 o( the sysWm 
and to mnkc n d is tinction hc twec:n the orw 
here discussed, a nd other-. (s uch ns the 1931 
Internationa l CommiMsio n on llluminal ion 
Slandnrd Observet· and Coordinate System for 
Colorimclr)•) concerned primar ily w ilh color 
;'J)ee\ f,ca\.\on. 

colors. Also. chips a rc requ ired to 
pr01·ide ,- i~ual experiences ll"hcn ex­
periment ing II" it h color harmonics. 
and ior the communic:nion or dis­

cussion oi color choices ll"ith othe r 
people. The principles of color 
organization determine ll"hether or 
not colors can be fou nd and chosen 
with case, and if the system wi II hd p 
with these kinds of color problem~ . 

If the color chip representing the 
ystcm arc prepared ll"ith sufficient 

accuracy and precision , then and on l ~ · 

then should they be called ' ·color 
standards. " This care in preparation 
insures that chips bearing the ~amc 

notation nrc a like in color. If the 
chips labeled alike arc not alike in 
color, it i ~ ob,·ious that confusion and 
mi~u nderstanding· 11·ill occur. 

Thus. there arc t 11·o factors ll"hich 
arc most important: 

a ) the pri nciples h~ · 11·hich all 
colors arc organ ized into o rdcrl ~· 

arrangements. and 

h) a set oi color chip~ represent ing 
these principles. 

:-\ system of color order 11·hich 
meet~ the quali fication ni simplicity 

111 organ ization. both in theory and in 
usc. 11·:tS clcl·eloped by \ Vii helm O st­
ll"a I d ( I ) . 

This system has hccn represented 
hy se1·eral product ions of color chips. 
the most recent of which is conta ined 
in the Color H armony ~Ianual (2) . 
The chips in the ~Ianual do qua l if~­

as color standards because of the care 
used in their preparation and their 
sub equenl colorimet ric standa rdiza­
tion ( 3). 

The purpose oi this an id c i ~ to 
describe the elementary facts concern ­
ing this col or system ~ in simple. non­
technical term~, and to sho11· holl" it 
can be applied to some of the prob­
ll'ms encountered in the Graphic Arts. 

How the Colors Are Organized 

The organization of the colors in 
the O stlntld . ystcm is so simple as 
to be almost self-evident. The basis 
oi the order is an equilateral t rianglc 
in 11·hich white. black and a fullcolor 
arc located at the points. as shown in 

:! Certa in modifications or the ori,:inal 0 :--t­
w nlcl conccpt.'i were used in dC\'Cioping the 
colot· chips in the Colo•· ll•u·mony Ma nual. 
'J'he basis for some of these modilicntions is 
dt'Scribcd el.l'l <"''"hC'I'<' ( -1) hy F"OfZ: !'t , Ni<·kcl'son 
and Grandllt· 



Fig. I. CorrcsponJing color notations 
fo r each position in the triangle are 
~holl'n in Fig. 2. 

A series of neutra l grays wi th 11·hi te 
at the top and bl ack at the bottom is 
sholl'n in the longest 1·crtical series. 
The fullcolor alll'ays is located at the 
other end poin t in the t riangle and 
notated pa. Combinations of the full­
color ll'ith ll'hite and black show the 
1·ariations obtainable in a inglc hue. 

Series of colors become important 
either because mo t people inherently 
like and usc the colors sholl'n, or be­
cause . the relationships between the 
colors in the series arc easily under­
stood. O ne oi the best featu res of the 
O.slwaLcLtrianglc is the elegant sim­
plicity ll'ith ll'hich three such series 
are h0\1'11. 

The ligltl rll'ar series shown in Fig. 
3 contains the colors shown in the 
positions bct11·cen and including the 
full color and ll'hitc. The c colors 
arc commonly call ed tints, incc they 
arc modifications of a fullcolor with 
ll'hite. 

A second series also sho\\'11 in F ig. 
3, con ists of the colors sholl'n in the 
positions bct11·ecn and including the 
f ullcolor and black. Ostll"ald named 
this series the dar/.· rlear series. :Vlore 
commonly. the c colors arc called 
shades. 

T he colors in each ,·crt ical scncs 
compn c ll'hat Ostll'ald called a 
slw/ m;• series. They are u ciul be­
cause they illustrate a color effect 
ll'hich i contin uall y occu rring in our 
field of vi ion. A shado11· series ill us-

trates the color change a surface 
undergoes when throll"n into shadow. 
For instance, a the top member of 
any sitar/ow cries is placed into 
deeper and deeper shadow, its color 
\\"ill progrcssinly be the same as the 
chips underneath it. 

White, Fullcolor and Black 
L et us sec exactly ll'hat is meant 

by the terms ll"hitc, fullcolor, and 
black, because defini tions for these 
terms used here diffe r somewhat from 
those given by Ostll'ald in his original 
ll"ritings. In the Ostll'ald system, as 
discussed in this article, w hile is 
represen ted by a color chip hal' ing the 
highe t reflectance obtainable, and 
black by a color having the loll'est 
reflectance obtainable in the medium 
ll'ith which the color chip arc made. 
T he term f ullcolor refers to a color 
chip exhibi ting the maximum pu ri ty 
obtainable in the medium. 

The colors shown for the positions 
bct11·ccn fullcolor and white ( the 
light clear series ) and bctii'Cen full­
color and black ( the dark cl ear serie ) 
rcprc cnt the maximum in pu rity 
that cou ld be obtained for each hue. 

I n the Color H armony ~lanual, 

the color chip medium was a pig­
mented lacquer, and the colors ob­
tained were the mo t saturated that 
could be achieved wi th pigments of 
maximum permanence. 

Hue 
In each Ostwald triangle, all of 

the colors arc meant to ha,·e constant 
hue. Since the \\'Ord hue i subject to 

a 

ca 
c ea 

ec 
e gc 

ge 
g ie 

ig 
lg 

li 
ni 

CI'Cral meanings, a further expl ana­
tion seems desirable. I n technical 
te rminology, the te rm "dominant 
\\·avclcngth" is a synonym for hue as 
used in the O stwald system. T he 
colors in each constant hue triangle 
ha,·c the same dominant \\·a,·elcngth. 

A nother method of describing or 
obtaining colors having the same 
dominant wa\'Clength is through the 
usc of M axll'c ll discs. If disc of 
whi te, fullcolor, and black are placed 
on a disc spinning motor, the domi­
nant wavelength of their mixture. 
wh ile spinning, remains constant rc­
ga rei less of the fractional areas of the 
three discs used. Therefore, once the 
hue of the fullcolor is kno1~(ci thc r 

in terms of the Ostll'ald hue or the 
dominant \\·a,·clcngth) , the hue of all 
1·ariations ll"ith white and black also 
i known . 

The Ostwald triangle in Fig. 1 
ha been sh01n1 only 111 one 
hue. Ho11·cvcr, the t riangular ar­
rangement can be applied to any num­
ber of hues. I n the dc1·clopment of 
hue circl es, two principles ha\'C been 
fou nd useful. T hese arc : 

a) assignment of complementary 3 

hues to opposite positions on the 
circle, and 

b) a ignmcnt of 1·i ually equi­
distant hues to neighboring 
posi lion on the ci rei c. 

lloth principles cannot be illu -
trated simultaneously in a hue cirtlc. 

=~ Com J) Icmcnlaris m is ~l l'i ctly mnintni nccl 
only f o•· t he kind o f light under which the 
color chi ps w ere made, which was a\·crag-c 
dayligh t ( I. C. I. illuminanl C.) 

ga 
ia 

ic Ia 
lc na 

le nc pa 
ne pc 

ng pe 
pg FIG. 2 

nl pi The 0 . .-w alrl me/hod of 
notating / he various positions 

n pi in t he triangle. In this abridged 
FIG. 1 

Os!H•rdd lrirm gle w hich 
sho1.cs m od ifica tion of a full ­
,·o!or red u •ith w hite and Marl· 

pn [or111 , rv ery other lett er ex ce pt j is used. 
P ositions in b f'lwer n those sho'l.l•n t:an IJt• 

p no/alcrl hy using alllc/lrrs in the al p/1(1/J I'/ from 

(/ '" f> . 



taincd in two-color pruning. where 
the inks ma!ch the lu ll color and black 
discs, and the paper stock matches the 
\\'h itc disc.5 

The 0 l\\'ald t riangle can be used 
to obtain a good approximation of the 
range in color fo r this kind of t11·o­
color printing. If the ch romatic ink 
matches the fnllcolor chip. and the 
black ink matches the black chip and 
the paper i a good neutral 11·hi te 
stock, then the colors obtainable with 
variou halftone or Bcnday screen 
combinations arc shown in the Ost­
wald triangle having the same hue as 
the fu llcolor ink. This is illustrated 
in Fig. 1 in which the printed colors 
correspond quite closely to the color 
chips in the Color H a rmony :VIanual 
for hue 7. 

The light clear serie in Fig. 3 
was produced by 1·arying the frac­
tional areas of the fu llcolor ink. The 
dark clear series wa obtained by ,·ary­
ing the fractional areas of the black 
ink over a solid of the fu llcolor ink. 

The colors of a inglc hue triangle 
may not always look as though they 

6 'l'his correlat.ion fails t.o be completely 
rigorous only because the printed ink filrn 
vu.ri.es i n thickness with the s ize o( the dot, 
and also in different areas o( the dol. Ink 
film-thickn ess is n factor hc1·c because lh c colo•· 
of an ink v:u·ics with lilrn-thickncss. Some 
pig ments exhibit th is to a greater extent than 
others . F or instance, while two red in ks mn)' 
match when ))l'intcd in solid a1·eas, their high­
light screens (lints) mny differ considerably 
in hue. 

belong In the ~ame hue fa mily. 
:\c,·erthcless, the n 1riations obtain­
able with a fu llcolor and a black ink 
on white pa per, by letterpress or 
lithographic processes oi printing, arc 
lim ited to those sho11·n in a single 
Ostwald triangle. in 11·h ich the ful l­
color ink co rresponds to thr j>a chip. 
Colors shown b~· the light clear and 
da rk clea r erie. represent the maxi­
mum purity obtainable at c~ch 
level of lightness. T his shows the 
artist and the printer the limitat ions 
encou ntered in two-color printing, as 
well a the maximum color gamu t to 
be expected. 

Summary 

O,;twald , in his tudy of color. 
de,·cloped thcoric· he bclic1·ed were 
interrelated and which provided an-
ll·ers to most color problems. Recent 

studies. using modern procedures for 
color analysis and meas11 rcment, ha1·e 
brought forth clarification of some of 
these ideas. H is met hod of color 
organization based on an equila teral 
t riangle, is particu larly 11·cll-suitcd 
for many kinds of color II'Ork. and is 
being used to an Cl'l'l"-incrcasing 
extent. 
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for any other hue and t hen depart 

f rom that ch ip in the vert ical and t he 

diagona l directions, as was done be­

fore. A n obvious choice for maximum 

hue contrast \\·ould be the comple­

ment, bu t other h ues may be used 
without rest n cllon . ] n th is way, 

neighboring hues, t ri ads, split comple­
ments and other geomet rical d ivisions 

of the hue circle can be developed. 
The basis of t hese ru les fo r har­

mony is to main tain an orderl y rela­
tionshi p between the various colors. 

T hese can assume many types of 

order. However, the preceding ru les 

~hou ld not be though t of as restrict­

ing or l imi ting select ions. T hey are 

merely sta rting points 11·hich prO\·ide 

color ideas that may be cn (tcally 

~lud ied. 
lf it is desi red (o igno re all o f the 

suggested rules for color harmony, the 

O stwald system still prov ides a very 

usefu l tool for developing harmonics. 

This is because the t riangula r a rrange­

ment of the chips makes it easy to move 

a round w ithin the colo r sol id , and 
to select independen tly of rules, the 
colors wh ich are believed suitable. 

T his system serves as a set of colo r 

s tanda rds fo r general usc, and in the 

fo rm presen ted by the Color Har­
mony Manual is exception all y well ­

suited fo r this purpose (7) . 

In the O st11·ald system. the colors 

are not organ ized according to con­
stancy in lightness."1 They ar e organ­

ized according to orderly progressions 

made up in part by d ifferences in 

lightness. T he size of the lightness 

step between neighboring chips varies 

throughout the tr iangle. The largest 

steps are obtaiilea between colors in 
the vertical (shadow) series where 

1hc colors differ onl y in lightness. 
] n the sca les r un ning in either of 

the two diagonal cl i rections, the color 

difference between neig hboring chips 

consists of a light ness and a purity 

componen t in varying proportions. 

The s ize of the lightness component 
depends on the light ness difference 
between the end colors of e;lch serie~ . 

For example, the lightness difference 

,1 L ightness is a synonym fo1· ''rcnecti.on 
factor" or· "'value" and i~ used to descr1bc 
lig htness or dal'l<ness vtu·iat10ns between colors. 
Thus, if t wo colors ha vc the Sa!l lC hue and 
purity (such as any two col_ors 111 a shadow 
s eries ), but one is either hg-hl.cr or . dark~1· 
than the other, 1 he colors arc s:tul to dtffcr m 
J i ~htne.-~s. 

;In Ostwald color solid made w ith the chips from the Color Harmony 
1l1 annal. A dijfr:.,.ent hue is shown on each side of the 1 2--lcaves.. __ _ 

between the chips in the light clear 

ser ies fo r yellow hues ( hues I & 2) 

is very small, w hile for the corre­

sponding series in all other hues, it ts 

much g reater. 

T he fact that the triangu lar ar­

rangement provides a difference in 

I ight ness between all of the colors in 

each triangle is more often than not 

a useful fea tu re because color com­

binations using colors of equa l light­

ness are seldom seen . Nearly always. 

some lightness con trast is not only 

desirable but also necessa ry. This is 

particularl y true in the g raphic arts 

11·hcre good v isibi lity of a design such 

as type, requires an adequate amount 

of lightness cont rast between the fore­

g round and backg round colors. 
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Application to Printing 
When an illust ration is to be 

printed , it is helpf ul to have a color 

cha rt w hich shows the color gamu t 

obtainable "·ith t he printing p rocess 

to be used. W ith such information, 

the maximum usc o f color in design 

can be made, and a number of printed 

color charts have been produced to 

show the colo r range for three-and 

fou r-color prin ting by the half tone 
process. 

In the case of one-and two-color 

p rint ing, t he experiment with Max­

well discs described previously has 

special application. T he range in 

.color obtained by elise spinn ing of a 

white, fu llcolor, and black in various 

disc fract ions is simi la r to that ob-

pa 
pc 

pi 
pn 

FIG. 6 
) 'he posit ions through w hich the 
red lines j1ass show the colors 
suggested for use with ne. 

p 
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1 f one principle i followed. the other 
must be sacrificed to some extent. 
This was pointed out by \-on Bezold 
(5) in 1876. 

Ostwald cho e to follow the prin­
ciple of locating complementary hues 
at opposite positions in the circle be­
cause he bclie\·cd this feature to b!' 
more important. Whi le this requ ired 
some sacrifice in the equal ily of the 
\·isual intervals between adjoining 
steps, there is ample just ification fo r 
the decision. To mention one reason, 
most of the important I iteralu rc on 
color harmony usc the principle to 
describe and select hues that are op­
posite one another, and hues that offer 
maximum contrast. 

Ostwald original ly started with 
100 hues, but later l imited the num­
ber to 2.J. to pro\·ide tweh·e pairs of 
complements. as shO\nl in Fig. 4. 

The color order provided by a 
combination of the hue circle and the 
triangle can be shown in a th rec­
dimcnsional fo rm, called a color solid . 
Tt is made by placing the 2.J. different 
hue t riangles about a vertical gray 
scale as in Fig. 5. Since there arc 28 
colors in each hue. a total of 672 
(2 .J. x 28) colors are shown in this 
solid. Experience ha shO\m that this 
is about the minimum number needed 
for mo t color \mrk. 

Developing Color Harmonies 
Achie\·ing color harmony is a com­

plex problem and is not dependent 
just on selecti ng colors that look well 
together by thcmseh·cs. Color har­
monics arc developed for a particu lar 
purpose, perhaps to make the indi­
\·idual feel happy and content, to im­
pro\·e appearances. or to sell a product. 
The principal factors which shoulJ 
be con idcrcd fo r the last purpose 
ha\·c been nicely stated by Harry V. 
i\larshall ( 6) as follO\\'S: 

" In merchand ising. the selection of 

0 19 
0 18 

The Ostu•ald hue circle in 
w hich com plemrntarJ' l/1/rs 
are assigned to opposite posi­
t ions 

001716 

oo 13 
D 
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fu llcolor 

FIG. 3 
Ostvcalt! triangle show­

ing t he ''light clrnr" series 
(/ullrolor to w hite), the 
"dar/; dear" srries (lui/color 
to blarl.·) and the grnJ sralc. 

~uitablc colors shou ld be regulated by 
three considemticns-tlre article we 
are sel ling-safely pins or steamships, 
tomato soup or cosmetics; to \\'hom we 
appcal-m~11 or women, children or 
co rporations; and the manner of 
pre entation-posters or periodicals, 
catalogs or containers." 

From the abo\·e it is C\·idcnt that 
rules fo r color harmon y can only 
suggest color5 that are related to one 
another in an orderl y \\'ay which is 
applicable to our needs. Suggested 
harmonics 11·i/l be fou nd by selecting 
colors from positions in the triangle, 
or in the color solid, which are related 
to each other in simple geometrical 
patterns. 

Su ppose it is desired to obtain sug­
gest ions for colors that \\'ill go \\'ith 
the color represented by the ue 
position in the t riangle. Colors that 
arc related lo uc will be found in the 
1·crt ical and the two diagonal scales 
as il lustrated in fig 6. i\11 of the 
po itions intersected by the three red 
lines passing through the ue position 
may be used \\'ith ne. The same pro­
cedure of departing from the starting 
position in the ,·e rtical and the t\\'o 
diagonal direct ion mar be applied to 
any other po ilion in the triangle. 

The sugge ted colors so far ob­
tained arc of the . amc hue; that i~. 

they were taken from the same tri­
angle. If colors of a different hue arc 
desired, it is only neccssa r~r to go to 
the same position ( nc) in the triangle: 
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