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1951 ANNUAL 
MEETING 

Plans for holding the 1951 annual meeting of the Inter-Society 
Color Council at the Nati onal Bureau of Standards in Washing­
ton, D. c., ar e well under way. Dr. Deane B, Judd of the 

Bureau i s chairman of t he Program Committee for this meeting. As noted in the 
annual report, the National Bureau of Standards this next year is celebrating its 
50th anniversary. In connection with the celebration of this anniversary, the ISCC 
has accepted t he Bureaufs invitation t o hold its 1951 annual meeting in·washington. 
The date is February 28. '!'he meeting vTill be follovred by a 3-day session of the 
Optical Society of America . It looks now as if Committee E-12 (Appear ance) of the 
A.S.T .M. would hold i ts meeting on Februar y 27. ISCC members are invited to attend 
sessions of either or both the o.s .A. and E-12 groups. Progr am plans vdll be 
annotmced later. 

C.ALIFOR HA 
COLOR SOCIETY 

The Editor has received notices of two meetin~of t his active 
society in recent months. On Wednesday evening, July 19 , they 
met at Art Cent er School Auditorium, 5353 West 3rd Street, 

Los Angeles , to hear a talk by Professor Harry Helson on 11The Dimensions of Color , 11 

along with stimulating demonstration material. Dr. Helson 1 chaj.rman of the 
psychology depar tment , Brooklyn Col lege, New York, and outstanding American psy­
chologist, is a member of the Executive Committ ee of the ISCC, has published a 
gr eat many arti cles on color r esearch, ru1d has been visiting professor of psychol­
ogy at University of California, Los Angeles. On August 23, the Society held a 
Patio Party Meeting at Art Center School Patio. This was a 11get acquainted 11 party 
f or members and t heir @lests and non-members who planned t o join the society. We 
ar e sure that a good time was had by all. 

COURSE IN 
COLOR 

While on the subject of California color events it is a good 
place to pass on information about an Engineering Extension 
course to be given by the Univer sity of California , Los 

Angel es. It is Gr oup Study of Color Pr oblems XL 198, meeting ever y week on Wednes­
day evenings, 7:30-9 : 30 p~m. for 15 weeks beginning September 20 in room 125 
Chemistry Building, on the Los Angeles campus; f ee , $18 .00. Mr. P. F. 0 1Brien, 
Coordinator of t he course, is an assistant in engineer ing on the Los Angeles campus 



I-S.C ,C. NEWS LETTER NO. 90 2. September 1950 

of the Univer.sity. Authorities from the f aculty of t he Univer sity and members of 
science , art and indust ry will deliv-er individual lectu-res. The prospectus indi­
cates that t he course -vrill cover all phases of color work. It is a Di rected 
Group Study f or Upper Division Students, the prer equisite bei ng seni or standing in 
engineering or t he equival ent or at l east five years of practical experience wi th 
color systems . · 

ERROR \-!e are informed by Prof. C. Villalobos-Dominguez that an 
, · error appeared in the copy of his l etter published in the 

November News Lett er. In the third paragr aph, line 11 of page 9, the phrase 
"trinngul ar · compromise " should be read "rectangular compromise. 11 We ar e sorry for 
t he slip. The follo-v1ing item was received f rom Professor Villalobos before the . 
l ast . issue was made up and is dated Februar y 6, but a backlash of other mat erial · 
caused its publication to be delayed. 

VILLALOBOS ON 
COLOR .IVI~XTURES 

The present note does not pretend to describe a new way of 
mixing colors! it only ain1s at pointing out the character­
istics peculiar to one of the known ways of mixing them, 

which justify its being separated as a type or species in itfl own right, thus get­
ting rid of the harmful confusion that exists r egarding it., 

Up t o the present time, it has been considered that there are two types of color 
mixtures: .§.dditiJ@ and subtr.!i!ctm; but incidentalJ.y. it . is convenient to note t hat 
t he l atter is not prop~rly a "mixture" of _golo!§, since in r eality · it· is· a partial 
r eciprocal or success~ve absorption1 and sometimes even a practically total dis­
appear ance of chromatic· r ays, achie·ved by means of mb .. -tures or juxta-positions of . 
substances t hat separately and by themselves have the property of reflecting or 
transmUting those rays. Therefor e, it is conventional and inaccurate to classify 
t hese processes as mixtures of colors, their ·chromatic r esult being not either an 
acclmrulation or an intermediate. color, but a r esidue ; and this r esidue can be .riull. 
The substan~ have been mixe<;l, but their col.2!.§ have not. 

Instead, a mixture of light radiations of different colors i s indeed a mixture, 
correctly designat ed as "additive-mixture of colors." The sensati on caused by' such 
a mixture is the additi on of the luminous eff ects that the given r adiations caused 
i n our visual organ. This is proved by the f act that the bright ness of the mixture 
is always gr eat er than that of each o.f its components, 

&lt it is also unusual, - and incorrectly so, - to consider as additive the mix ture 
of different colors covering differ ent parts o.f a rapidly rotating disk, or by " 
motionl ess surfaces uniformly covered by very .minute dots, whose images, when 
looked at from a certain distance , are mixed in the retina . In th:ts type of mix-
tures ther e is ng addj tion of the colors or of their effects, for the result is the 
mean average of those effects, - if the .agents are bal anced , - or else the effect : 
is proportional to the power of stimulus of the elements that make up the mixture, 
For this reason, I t hink it would be convenient to recognize these ways of mixing 
colors as a separate type of mixture , vrhich can be called partitive. 

This mixture of !!loving or motionless retinal images is quite different from true 
additive mixtures; and Helmholtz made a mistake (without having been hitherto rec­
tified, to the best of my knovtledge) when he considered both t ypes as "equivalent, · 
so far as mi xing the colors is concerned. 11 (!:bvsiological QRtics , II, ·English 
translation, page .132). 



I- S.C.C. NEWS LETTER NO. 90 3. . .. .Sept emper. .. l 950 . ·: . . 

The differ ences beb -1een t he thr~e types r ef erred t o can be · cl early · appre]?ended if 
wo consider , for instance , t he mixture of pure Scar l et and Green c~l?:r s : , ·.. . · 

I n the bal anced "e.dditive " mi xtur e t hey yi eld YELLOW color , in ~~h~ch · the _ .~ightness 
of Scar l et and lightness of Green ar e adillill, and i t s hue is a compound of ~he . hucs 
of both. ( 'I'he bal anced mixt~re of the three sirap~, or of the· mai n doubl e satu ... 
r at ed colors, yi elds V¥'lU'fE.) 

In the bal anced "partitive " mixtur e we obtai n a YELLOW color in which t he hue is 
equally a compound, and its lightness is the ~~gg of those of t he color~ tha~ -­
t akc part in the mix ture . (The bal unced m:i.xtur c of the three sj mpl e , or 9f .the · · 
t hr ee main doubl e sat urat ed col ors, yi el ds GRP.Y .) 

In the bal anced "subtr active " mi xture of t he same Scarlet and Gr een substances. v!G 

will obtai n BLACK, which, of course, has nei ther hue nor lightnesso (The balanced 
mixtur e of t he three sim.Q.le , or of the t hr ee main doubl e sat urat ed coloring sub-. 
stances, yiel ds BLACK • 

.All t he hues and thei r possibl e par tit ive mi xtures can be correctly r epresent ed by 
means of a regular hexagon made up of bvo concentric t r i angl es ; at the ver t i ces of 
one of t hese triangl es ar e sit uat ed the §~ple hues : Scarlet, Gr een and Ultr amarine; 
at the ver t ices of the othor t r i angl e ar e situated the !!!ill:n double hues : Yellov!, 
Turquoise and Nagenta. They ar e r epr esented i n t hat manner i n t he "Chromatic 
Hexagon," vThich is the basis of t he Q£±9....11£ Atl.!!.§ (in t he Plat e I ), The j nt or sec­
t i ons of any st r aight line joining .::tny two points within t he Hexagon with the r adii 
cut by that l ine, \-Till indi cate t he hues yielded by t he mixtures, and the degr ee of 
chromatici t y of t he r espect ive colors. 

The par tit ive mi xtures of r ot ating color s have tt-10 i mpor t ant proper t i es : one of 
them is that the pz·oportioning of the mi xt ur es is accurate ~ and easil y per formed. 
t'!CtX\-Tell took gr eat advant age of these qualities i n his excellent wor ks in t he field 
of color investi gation. The ot her pr oper ty is that , i n the mixtures of a col or 
with Whit e , or Bl ack, t he hues r emain uncha.nged , whil e on t he other hand , t hey a.ro 
alter ed when, i nst ead of empl oying t he partit ive , vTe empl oy the subtr active type . 
Ther ef or e, a scal e of sever al values of any col or, made by the mixing of pi gments, 
must have adjusted its hues by means of a disk of t he orune col or ; or mor e easily, 
by means of an atlas so adjust ed, and having complet e scal es f r om Bl ack t o Wh:ite 
f or ever y col or shmm on i t , 

(Si gned) C, Vil l al obos-Dominguez 

Note by the Editor for Sci ence: Dr ~ Vill al obos ' criticism of t he t er m "subt r active 
color mixtur e " i s well t aken3 The expr essi on, colorant mixture , i s t o be pr ef er r ed. 
Likewise he is correct in excl uding rot ar y mixture f r om t he i dea of additive color 
mixture . I t is an aver uging pr oces s , not an addit ive process . However, i t i s not 
st rictl y true t hat the r otar y mixture of a chromati c col or with bl ack or \-Thite 
l eaves t he hue of the perceived. color of t he mixtur e unchanged. Dominant vTave 
l ength i s held constant in such mixt ur es , but signi f icant hue changes , f or examp;Le 
i n t he r ed to orange hue r ange , ar e oft en per ceived. 

1951 SPRI NG 
COLORS 

color s. The basi c 

D. B. J . 

Since our l ast r epor t on the subject we havG r ecei ved f ive bul­
l etins i ssued by 'l'he 'fexti l e Color Car d Assoc . of t he Uo s. t o 
its member s, al l of them dealing with the Assoclation ' s 1951 

coll ections ar e of cour se t he Spring Woolen and Rayon Col or s . 



I-S~C.C. NEWS LETTER NO. 90 September 1950 

The l att er, called Spanish Brilliants are described as vivid colors 11As gay as a 
f i esta and as exciting as a bullfight. 11 Featured are Fandango Turquoise, Spanish 
Gold , Flamenco Green, Toreador Red, Val encia Orange, Hispano Lime , Chiquita Rqse 
and Castilian Blue, These will figure prominently in sports, play and beach wear , 
and as bright accents to basic .neutrals, In a lighter mood are Aloha Pastels. 
This range incl~des Aloha ~ink, Blue Par adise, Lei Orchid, Tapa Beige, Hawaiian 
Surf, Hibiscus Yellow and Hula Green. According to Margar et Hayden Rorke, ~~naging 
Director of the Association, the colors ar e 11positive in character, approaching 
medium tonality, .11 Among basic color families, emphasis is on warm rich 11 spice 
tones , 11 as Tawny }:'opaz and Chines.e Ginger. others ar e Candied Orange and copper y- . 
tinted Orange Spi ce, Coral Petal, Skyf.lame; Crayon Aqua and Green Vista~ The Beige 
to brown r ange includes Honeywheat , a 11 creamy blond" shade, and Mocha Caramel, a 
caf€i-au .... l ait type. In the gr een r ange ar e Absinthe Frappe, Banana Green and the 
livelier Iced Mint o.nd Banshee GreenQ Violets include Riviera Cyclruaen, Pink 
Violine, Lilac Sky, and in cel ebr ation of the 250tb Anniversary of the Place Ven­
dome, the color Vendome Violet. Completing the· C11llection are Sweet Cherry, Laurel 
Rose, Par i s Cor nflower , Starry Blue, Silver Dawn (a horizon gray), and Gray Heather. 

Among t he new \~oolen colors ar e the Barn Dance Colors, spirited ones 11to swing your 
l ady with. 11 These or e Fiesta Turquoise, Cherryblush, Twinkle Gold, Sparkle Green, 
Rancho Coral, Plantation Lime, Hacienda Blue and Exciting Red . In the softer, pas­
tel r ange t he Sugartints, for cruise, resort and summer wear, and 11 good enough to 
eat, 11 embrace Sugar Pink, Bonbun Lime, Peach Whip; Meringue Glace, Icing Blue, . 
Le~on Candy, Creem Pistache and French Nougat, In the basic color r ange the oranges 
are pr ominente Such are the yellowish Melon Heart and Fire Orange, and the coral 
·types Orange Sweet and Hot Tangerine , They combine well with grays, natural tones , 
bl'owns and greens. Closel y a11ied ar e the Titian Amber. and Canyon Copper, the "nut 
tone , 11 Cachou Brown and Eggshell Beigeo ~Iarmer versions include Curry Gold, Chu-t­
ney Brown , while Golden Sulphur and Yellow Iris ar e softer and more subtle. In the 
violine r ange are Fresh Lavender and Blueberry Mauve; and in the red r ange Wine­
flame and Ruby Pink. The f ashion tendency toward bluish greens is represented by 
Green opal and Jasper Greeno An i mporte.nt spring neutral is Anchor NaV'J , grouped 
wi:-th Pinafore Blue. Medium and light gr ays include Gr aychalk and Moon Shadow; and 
completing the collection t:!I'e Senfoarn Blue and Florida Surf. 

Twent y colors for women 1 s and t1.-1enty-one for men ' s shoes -v1ere chosen for spring and 
summer of 1951 by t he Joint Col or Committee of the Tanner' s Colincil of Amer i ca , 
National Shoe Nanufacturers Association and the National Shoe Reta1lers Association 
in cooper at ion with the TCCAo Among new Smooth Leather colors for women' s town 
wear ar e a new light navy, a new eggshell type and the r epeated colors Admiral Blue, ~ 
Caf e Brown, Cognac Brown, Cherry Red , Green Pepper and Turftan. The l ast two ar e 
r ecommended for casual wear, along with E; new "Sunnytan" and the r epeat ed color , 
Golden Wheat. :Among suede colors f or town ·wear a.r e the new light navy and eggshell 
colors, a new neutral gray and the r epeated col or s Mapl e , Admiral Blue and Caf e 
Brown. In suede casual-wear colors, the new eggshell type and Coppertone are in-
cluded, the l atter carried over from earlier coll ections o Completing the collec-
tion are Black and Whit e and seven brilliant pastels in blue, pink and green, a new 
br ight r ed and a bright blue, and the r epeated Buttercup Yellow and Irish Green. 

The men1s Shoe and Leather colors, adopt ed by t he same groups, classify for smooth 
l eather s a new · "orangy tan, 11 a nevi dark navy, a 11 burnished t an, 11 and the r epeat ed 
colors . Br own Oak., British Tan, Redwood Brown, Cherrytone and -~erican Burgundy. 
Carried over f or grained le~thers are Golden Harvest and Barkbrown. The brushed 
l eather group include a new r eddish bro1.-m, a new creamy "butter shade and the 



j 

I-S.C.C. NEWS LETTER NO. 90 5. September 1950 

. 
repeated colors Prairie Brown, Saddletone, Admiral Blue, Desert Copper, Slate Grey 
and For est Green. Featured i n a special collection of promotional col,o.rs for 
casual wear are a new off-white, Golden Wheat and the r epeated color, ·Natural T~. 
Completing the menis collection are of course Black and White~ 

The new colors for women!s gloves are 15 .in number • . Selected from the woolen 
collectionYs Sugartints are the pastel gl ove shades Sugar Pink, Meringue Glace, 
Icing .Blue, Lemon Candyt and Cr eam Pistache~ Other new colors from the woolen card 
ar e Graychalk, Blueberry Mauve, Chutney Brown, Hot Tangerine and Exciting Red, 
while Sweet Cherry comes from the 1951 Spring Rayon Card and Cafe Brown, Admiral 
Blue, Maple and Irish Green from the shoe colors. Sugar Pink, I cing Blue and Cream 
Pistache appear in the Associ ation 's spring shoe and .handbag collection illustrat­
i ng the close tie-·up between gloves, shoes and bags. The glove collection is com.-· 
pl eted by whit e, chamois and black~ 

DICTIONARY: The British Colour Council, 13 Portman Squar e, London, England, 
OF COLOURS has recently published a Dictionary of Colour for Interior 

Decorators. The object of this wor k i s to create a ·practical 
r efer ence for dyers or colorists concerned with int er ior decoration, and to pr ovide 
a sound basis for color r esearch. The 378 colcrs illustrated in this large three­
volume dictionary are shown on three surfaces - matt, gloss and pile fabric, Each 
color shown in this way has been gi ven a name and r efer ence number. Wor k on this 

C dijtionar y began i n 1939, when associations and i ndividuals in the i nterior decora­
tion trades were asked to contribute color patterns ful ly representative of those 
essenti al or i mportant to their industr ies . 

Classification and the necessary editing of colors to pr oduce a range of reasonabl e 
proportions was undertaken by the British Col our Council, under the dir ection of 
Mr. Robert F. lrlilson and Miss B3 K. Battersby~ The vrork illustrates colors found 
in all var'ieties of art and used by artists practising the various for ms of inter­
ior decor ationo The range is so comprehensive that it will no doubt be used in any 
part of the world; the col ors are adaptable t o most materials~ The names chosen 
are those consider ed to be most generally accept abl e and l east likely to give rise 
to confusion when translated into other languages. 

The colors are arranged i n the order of the spectrume Volume 1 contains the most 
intense colors, Volume 2 the l east intense col ors) while Vol ume 3 carries expl ana­
tory text and an alphabet index to the col ors, together with hi stori cal and other 
notes. The volumes are arranged in the form of loose-leaf books. Pages are seven 
by ten inches with one color on each page shown in six steps from dark to light 
vertically arr anged and t hr ee fini shes horizontally arranged. Each l eaf i s folded 
i n three sections . The volumes are bound in r ed cloth, and neatly packaged in a 
box ·of the same color. 

NICKERSON -· 
GARDNER 
COLORI METER 

(Signed) C ~ R. Conquergood 

We recently received copy of an announcement (dated August, 
1950) by the Henry A. Gardner Labor atory of the new automatic 
colorimeter for cotton developed from performance specifications 
prepared by Dor othy Nickerson of the Product Marketing A&ninis­

tration of the u. So Department of Agriculture. These specifications wer e for an 
i nstrument which could be used in the Cotton Classing Room to show automatically, 
and without manipulat~on by the operator, the exact color of each sampl e of cotton 
brought to it. Richard S. Hunter and Marshall G. Powell of the Gardner Laboratory, 
4723 Elm Str eet, Bethesda 14, Maryland, applied the successful colo~rneasurement 
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methods of the manual Hunter Color and Color-Difference Meter to the automatic 
measUrement of the color of cotton. For thege colors' Hunter Is coordinates "%"· 
and "b" provide, upon conversion, a picture close to that of measurements in terms 
of Munsell value and ctrroma. 

The .. ir_1strument was designed to sho¥ gz:aphically on a two-dimensional scale · simul-. . 
taneous values for reflectance · and yellowness. Further, the inst rument is self­
contained in a movable cabinet about t able height, with a minimum of exposed parts~ 
The e~osure of samples and reading of results is done i n t he horizontal plane of 
the . table. Electrical measurements of photocell currents are converted t o color as 
in the Color- Difference Meter, except that Brovm EiectroniK amplifiers replace the 
galvanometer , and reversible motors, r esponding to t he signals from these ampli­
fiers , repl ace the human operator, both in standardizing the instrument and i n 
turning dials to obtain color settings. While this particular instrument is 
limited to the range of cotton colors, t he principles upon which it is designed 
are adaptable to othe.r limited r anges of · color, in eit her two or three dimensions. 

NEVv GLOSS 
METER 

Another instrument announced by the Gardner Laboratory at · 
the same time as that of the foregoing item, i s a new 
portable glossmeter. This instrument is P 34 - 85° Gloss­

meter with constant-voltage transformer. It measures 85° specular gl oss according 
to M~thod 611.1, Feder al Specification TT- P-141 b. The instrument consists of an 
exposure head with lamp, l ens and sensitive light meter in essentially the arr ange­
ment employed in the new Gardner 60° Portable Glossmeter~ \>Ji th this head is a . 
power suppl y that may be either a transformer or a battery. This new unit has been 
designed especially for the measurement of interior wall paints and camouflage 
paints. 

NEV'l B ft. L 
11 MONOCIIROMATIC 11 

COLORD!tETER 

This recently announced instrument is a color imeter for 
clinical and general analytical work. It is a single- cell, 
direct-reading, photoel ectr ic color imeter in which light, 
contr oll ed by a constant-voltage transformer, passes through 

a heat filter, narrow-band i nter fetence filter, t he sample and then to a barrier­
l ayer cell. Current output of the cell is measured by a double- suspension galva­
nometer. The interference f ilter s (430 , 500, 550 and 630 millimicr ons) have a 
narrow-band-pass of 20 millimicrons and a transmission of forty per cent. This high 
transmission of a narrow portion of the spectrum gives great sensitivity and mini­
mizes Beer-Lambert l aw errors. · 

The lamp is easily and ·quil.:kl y r eplaced; a blue test-glass provides quick , accurate ' 
checking and a "floating spotlight" on the scal e permits precise reading to one 
percent with possible estimation of tenths. The colorimeter operates on 115- volt, 
60-cycle A. C. Catalog No . 23-754 is complete with three test tubes , voltage r egu-
lator, ·four filters, blue test-glass, occluder, filter box, one spare l amp and 
direction manual. The price is $200. 00 . Other interference filters than those 
indicated are avail abl e , as are also calibration curves for 17 of the most common 
clinical determinations (hemogl obin, blood sugar, and so on). 

ISCC-NBS 
COLOR NAMES 

In the preceding issue of the News Letter (No. 89 , pp. 6-8) , 
we have commented on the present status of thi s system of 
color description, giving stati stics by which to assess the . 

success of the metnod i n defining co~ors, using only a few words per color, in the 
way usual to and most understandable by the aver age person. In the pr esent issue 
we ar e beginning the publication, in alphabetical order, the ISCC-NBS equiv.alents 
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of many common color names . It is planned to publish ·other installments of the 
names from time to time. 

It was expl ained i n News Letter No. 89 that the Munsell notations used as a basis 
' for the ISCC-NBS names, ar e the average of from one to five determinations by 

Dorothy Nickerson, Mrs~ Genevi eve Reimann, the Editor and other s for the col ors 
based upon one authority. This source is the Maer z and Paul "Dicti onar y of Co,)..or" 
(hereafter abbr eviated MP)e The other main authority comprises the 9th Edition of 
the Color Card of America and the U.S~ Army Color Card standards issued by the 
Textil e Col or Card Assoc~ of the U, s. (abbr evi ated TC), as judged by the measure­
ments published by the National Bureau of Standards (J. Opt . Soco Amer ., ~' 128; 
1946). For the MP colors, the Editor cut up two copies and used a third by the 
mask method, as previously explained, to minimize error s of r epr oduction, while 
Mi ss Nicker son used still another copy. It should be noted that, although on the 
whole TC and MP agree well,. in some cases textile and pigment or other standar d 
practices disagr ee. The outstanding exampl e is Lilac. TCis Lilac (moderate purple) 
is that very commonly employed in the textile industry -today, while HP?s (light 
gr ayish r ed) is that obtained by average actual matches of lilacs under specified 
conditions, and used by a French authority in 1905. Fortunately, the substantial 
agreements are much more numerous than the disagreements, In the tabulations which 
follow, if the general use of t he color name \>Tas ear lier than its use in the textile 
field, as in the case of Old Rose, MP•s exemplar of it is given first and TC's is 
marked as Old Rose 11 of TC," and so on. Conversely, if the original use of the color 
name was i n the textile field, 11of MP 11 :i,.s attached t o the HP representation of the 
name. In this case any difference between TC and MP may be in part due to matching 
errors, as the intention of MP was to r eproduce exactly the TC color. Besides the 
TC and MP color s, a fevr mor e from other sources will be included,. Some of t hese 
are the colors f rom Ridgway's "Color Standards and Nomenclature~" For the notations 
of the Ridgway colors, the Munsell-notation determinations of Prof. D. Ho Hamly 
(J. Opt. Soc, Amer o 39, 592; 1949) have been used. The first portion of the color­
name equivalents follows . 

Color Name 

Absinthe green 
It It 

Acorn 
Admiral 
African 
Afr ican brown 

rr 11 of MP 
Agate 
Alabaster 
Algeri an 
Alice Blue 

It 11 

Almond (brown) 
Almond green 

" n of :t-1P 
Aloma 
Amaranth 
Amar anth pink 

II 11 

Source 

MP.20J5 
Hamly 
MP 3 15E7 
MP .48El2 
MP.8E8 
TCo96 
.MP ,.8H5 
MP.6Hl2 
MP. 10A2 
MP .14B8 
MP • .35G5 
Hamly 
l-fi> .13B6 
TC.l30 
HP. 30E6 
HP.l3C7 
MP,44L8 
Hambly 
HPg49D8 

Munsell 
notation 

5 GY 6$3/4.7 
5 GY 6. 6/5.5 
9. 3 YR 4/2 
10 PB 1.1/1 
7.8 YR 2.8/0.9 
5 YR 2o4/1.2 
0.5 YR 2.2/2.1 
.lc 3 YR 3.6/7 • 5 
6.5 YR 8.1/1. 5 
7 YR 4 .7/3.7 
10 B 5. 5/2.7 
10 B 6.5/4.0 
8D7 YR 5.7/2,7 
10 GY 4.6/1, 7 
4 . 5 G 4.9/2o2 
8 YR 5.6/4 
10 p 3/9 
2.5 RP 6~0/11.0 
1 RP 5.9/12 

ISCC...NBS Name 

moderate yellow-green 
Moderate yell ow-gr een 
grayish yellowish brown 
purplish black to blackish purpl e 
bro\>mish gr ay 
dark grayish brown 
dark grayish r eddish brown 
dark r eddish orange 
pale yellowish pink 
light brown 
pale to grayish blue 
pale blue 
light grayish yello\>dsh brown 
grayish green 
grayish green 
light brown to yellowish brown 
deep r eddi sh purple 
deep purplish pink 
deep purplish pink 
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Amaranth purple 
II II 

Amber 
Amber brown 

II II 

Amber yellow 
Amber lite 
American Beauty 

II II of MP 
Amethyst (violet) 

11 of TC 
11 violet 

Andover green 
Antique br onze 
Antwerp blue 

II II 

Appleblossom (pink) 
Apple green 
Apple r ed 
Apricot 

11 of TC 
Apricot buff 
Apricot orange 
Aqua (gr een) 

11 11 of. MP 
Aqurunarine 
Argus brown 
Arbutus. (pink) 

II II of MP 
Artificial ultramar ine 
Ash (gr ay) 
Ashes of rose(s) 

II II II of .MP 
Atmosphere 
Aubergi ne 
Auburn 
Aureolin 
Aur or a (orange) 
Aurora yellov/ 
Aurore 
Autumn 
Autumn br m.m 

11 11 of TC 
Autumn green 
Autumn leaf 
Aztec 

Azure blue 
Azurite blue 

Hamly 
MP, 5313 
MP.llL5 
MP ., l3Kl2 
Hamly 

· MP .lOJ3 
TC,ll5 
TC .52 

MP.6F6 
MP.45J8 
TC . l34 
Hamly 
Hamly 
MP.14Ll0 
MP. 3618 
Hamly 
MP.4I3 
IviP ~19J6 
TC .l79 
MP. l OF7 
Tc.37 
Hamly 
Hamly 
'£C. l45 
MP.l8B7 
MP. 35I3 
Hamly 
TCgl 6 
IvlP . 1B4 
MP ~ 41F'l2 
MP,27 A2 
TC. l 89 
MP ~4A4 
MP.l2A3 
MP~48Hl2 
MP.7Cll 
MP . lOL2 
MP. lGlO 
MP. 918 
MP .2E7 
MP ,8Al2 
MP,8El0 
TC.l07 
MP.22K7 
MP .5Al2 
MP . 1318 

8. 5 RP 3. 2/11.0 
9. 7 RP 3.2/11.0 
3.3 y 7.2/6.3 
4.5 YR 4.8/7~5 
5 YR 3.8/8.0 
4 . 8 y 7.9/6.7 
8. 8 YR 6.4/5.7 
1 R 2,6/11 

0.5 R 3,1/9 0 2 
7:5 p 3.4/5 
7.0 p 3.7/6.2 
2.5 p 3.4/15 
5 GY 4.8/2.0 
9,8 YR 4.3/4.3 
9.8 B 3.3/8 
10 B 3.0/5,0 
0.8 R 4.9/5;.1 
5. 7 GY 6.7/5.5 
5 R 4.2/J4 
6., 5 YR 7.2/6.8 
6.4 YR 7. 0/6.1 
5 YR 7.0/7. 5 
2.5 YR 6.0/9.0 
7.1 BG 5.4/3 ,0 
10 GY 7.1/ 4·, 7 
4 B 5.7/3 
6 YR 3.8/4. 0 
L~ R 7. 7/7.2 
9 RP 6G4/10 
7.5 PB 3. 2/10.5 
5 GY 8/1 
6.0 RP 5.1/5.7 
8,7 RP 5. 2/5.3 
7.5 YR 6 . 8/2 
5 p. 1.7/1.2 
4.8 YR 3.5/3.5 
5 y 8. 2/9 .0 
7. 2 R 6.4/9 
.6. 8 YR 7.1/10. 5 
5.2 R 7.9/3 .3 
.9o5 YR 2. 7/2 
9 YR 2.7/1.3 
.8 ,2 YR 2.6/2. 7 
6 GY 4. 8/5 
4.8 YR 4,6/9 .. 7 
9 YR 5. 2/5 

deep purplish r ed 
deep purplish r ed 
moderate yellow 
brownish orange 
strong brown 
moder at e yellow 
light yellowish br ovm 
vivid to deep red or deep 

purplish r ed · 
deep purplish r ed 
dark purple 
moderate purple 
vivid violet . 
grayish yello~green 
moderate yellowish brown 
moderate blue 
gr ayish to moderate or dark blue 
grayi sh purplish red 
moder at e yell ow- gr een 
vivid r ed 
moder ate ·orange 
moder ate or ange 
moder ate orange 
moder ate orange 
moder ate bluish gr een 

. light yellowish green 
pal e blue to light greenish blue 
moder ate br own 
strong pink to yellowish pink 
deep purplish pi nk ·to pi~~ 
strong purplish blue 
light greenish gr ay 
grayish purplish red 
grayish purplish red 
br ownish pink 
bl ackish purple 
moderat e br own 
brilliant yellow 
moder ate reddish or ange 
str ong or ange 
moder ate pi nk 
dark grayish yellowish brovm 
dark grayish yellowish brown 
dar k yellowish brown 
moderate yellov:-green 
brovmish or ange 
moder ate to strong yellowish 

br own 
(too general and indefinite to standardize) 
MP .36K7 9.5 B 4.2/5. 8 moder ate blue 

SCYTHIAN AND 
ASI ATIC ART 
AND COLOR 

Scattered r efer ences have r ecently been appear ing in various 
journals dealing 'vTi th the interest ing Scythian and Siber ian arts 
and cultures., To r evie'vT them in this publication devoted to 
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col or, but not r ead by persons trained in archaeology or pr e-histor y , it 'Hill be 
necessary to speak of historical and culture· .. el ements that ar e non-color i terns of 
background . But our justif ication lies in certain phrases, used by E. H. Minns, 
outstanding authority on the Scyths, such · as "riotous use of color," and 11 striving. 
after color," along with the phrase 11instinct with life," in a fine ar t icle on the 

~ ~ Northern Nomad (Scythe-Siberian) art. This appeared in the 1942 i ssue of the 
r Pr oceedings of the British Academyo In the April~June , 1949, issue of the American 

Journal of Archaeol ogy is a well r easoned article by Max Loehr on "Weapons and 
Tools from Anyang, and Siberian Anal ogies." This has little to nothing about color 
in it, but t his treatment of the artifact s from the capitol of the Shang-Yin dy-

~ nasty deal s with origins of t he Scythe-Siberian ani mal art and with background mate­
r ials. In the sections Archaeological News and Digest of t his same journal have 
been many scattered references of interest in the past few years., For· example, in 
the issue just mentioned i s a descr iption of a Scythian house of the ·third century 
B.C. in Neapolis, near modern Simferpol in t he Cr imea. Its t iled roof was of r ed, 
yellow and gr een plaster and polished brown clay. Painted vaults :i:n a necropolis 
of 28 r ock- cut tombs "i ncluded a r ed- and- bl ack dog attacking a boar. Another issue 
told about finding her e sculptured portraits of the Scythian emper ors, Skilur ·and 
Palak . The January, 1950, issue includes a review of paintings in Uzbekistan which 
is replete with color notes. 

The "dazzling and ephemeral'~ Scythians and r el ated peoples wer e to easter n Europe 
and wester n Asia ,.,rhat their contemporaries , the Kelts , \oTere to western Europe. 
While the l atter wer e displaced by the Germanic peoples, the Scyths were ousted by 
the Slavs. The Scyths wer e f irst noticed about 700 B.C. in the l and north of the 
Black Sea . During the time when iron was corning into use , t heir culture, broadly 
considered, extended from South Russia and the Caucasus to the Perm district in the 
north and to Minusinsk on the upper Yenesei in Siberia, the Altai mountains, Lake 
Baikal and Mongolia. The Scythian area proper went f r om the Carpathians and the 
Danube to the Don; but beyond t hem were their relatives, the Sarmatians, the myste­
rious Cimmerians and other slinilar peoples. According to Herodotus, the Sarmatians 
r esult ed from a mass marriage of Scyt hian youths to Amazon maidens. 

The Scyths were nomads who \>Tore trousers, r ode hor ses astr ide and slept in covered 
wagonsc But t hey never slept enough to allow the gr eat ar ndes of Darius to catch 
them. Their life was a danger ous one requiring excellent skil l in the management 
of several kinds of domestic animal s and in fending these from enemies. Their 
l eader had to be good and be endowed with authority to match his r esponsibilities. 
And he "could take it with him," along \·lith his r iches, to the next world. For 
wife, servants, retainers, hor ses and special gear all wer e buried with hi m when 
he passed on. In a typical t omb at Ksotr omskaya is a model of his tent (above), 
wherein is set out his weapons and gear, whil e below he lies in a safe cache. 
Above him (at ground level) ar e his r etainer s and his hor ses. 

His chief weo.pon was a doubly~· curved bow of horn and sinew, useful on hor se back. 
He used a.lso a shor t double-edged dagger with heart-shaped guard. Besides trousers, 
the Scyths wore jackets and pointed hoods, while Europeans wor e sheets and plaids 
fastened by pins and clasps .., 'Their clothes wer e often fur- trimmed. Their hair 
was worn long and they also wor e beards. We know hm..r they looked (as perhaps 
modified by baggy trousers and full hoods) from one aspect of their own art, a 
distinctive r ealistic style in gold r epoussee, Nirms r eproduced an oftm~ ... Gopied 
picture of four Scyths taken from the f amous 11Kul Oba vase." Some relatives wer e 
also pictured similarly by Per sians employing a ver y differ ent style of art. More­
over, we know their r acial type from one district (Bessarabia, Rumania) from 77 
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.crania. The ~arge major ity were long-headed, the minority round-headed, the mean 
being me socephalic$ They were tall people whos~ skull-vaults were ~oderately ~ow 
and noses of moderate width, They were, moreover, metrically identical with .a 
group from the Mihusinsk djstrict of southern Siberia. If the broadheads are not 
counted,. the, r emainder ar e ·narroiorer faced and narroioier nosed, in .fact metriqally 
liJ<:e centra l EuropeB,n· .Nordics. They are also like an Ire.nian type of Norqi<?. of 
the Early Iron: Age found in Armenia, t ,he type which may hav!3 settled in Persia and 
India. The Scvths \.;er e thus members of the. racial complex associated iolith the 
spread ~:t; . Sate~ Aryan l angliages (Slavic~ Baltic, Armenian, Ind:i,.c and Irani'an) in 
Eastern ~rope and Asia. 

~~ith their mode of life, it was only natural that the Scyths should develop an 
ani~al art. It was not, however, like that of ·the Paleolithic Cave Men, which was 

.marked by a dynamic realism, showing the animals in r apid motion, .as seen when 
hunting them. Instead, there was a compact r epresentation of the .,,pure idea 11 of 
the animal. There was a ClJ.;rious blend of naturaHsm anQ. conventionalism; the ,sub­
jects, stylistically and decoratively treated, were almost exclusively animal su~ 
j ects. The interest in the figures was primarily in the animal as a pattern, which 
was often amplified to enhance the design. Thns, the entlers of stags wer e gr eatly 
elaborated and ioTere frequently made to end in bird 1 s headso Such features were no 
doubt due to influences from Mesopotrunia , the breedinB-place of myt hical monsters. 
· Ani:nals commonly portrayed \.Jer e the r eindeer and birds of prE)y. But in spite of 
i mpossible and unnatural features and conventionalism, t he art gave a suggestion of 
v] gor ous life, Connections of Scythian art and culture iodth various other. sources 
(Minoan-Mycenaean, Greek, etc,) have been claimed by various authorso The art was 
somewhat akin to Chinese art in. the treat ment of line and space, in the sense of 
design, and in superimposing one 'Emi mal on another. But .it is not derived from 
Chinese art. Minns believes that the Scythie.ns came to South Russia from the north­
east) and that their art fir st arose northof Central Sibori a. The strong Ir ani an 
i nfluences, 'ultimately from Hesopotamia , were l at e (300- 200 B.C~ ). The earlier 
art of Kelormes , in the iorestern Caucasus (about 575 - 550) exhibited a mixture of 
Scythian .with Tr<;tnscaucasi an or "Assyrian" (Hittite, 1-iitanni and Urartu survivals); 

· for example, i bixes on both sides of the 11tree of life," the guilloche pattern and 
a;rcher-monsters uith f ish wings. Scythian r eligion includes powerful wizards akin 
to the shamans of northern Asia.. 

In one direction, untiJ. a decade ago ioTe could point only to Iranian craftsmen's 
use of lapis l azuli (natural ultramarine blue ), blue turquoise and r ed garnets~ 
Now we have textiles, felt- \<Tork and other appliques in r eq and black or blue and 
green t aken from the t ents to adorn the tombs ; a.nd t heir .use pr obably goes back to 
the beginnings of Scythe-Siberian art. From a tomb at Pazyryk in the Altai came 
exrunpl es of colored horse- gear. Red str aps of the bridle and crupper were adorned 
~lth motifs in gilt and silvered wood; the mane cover ioTas blue~ The saddle was 
decor ated above with a combat scene in color ed appliques, an~ below with three 
elaborc~te tassels, r ed and silver with blue fringes. Another saddle ioTas r ed and 
blue, w~ile combat scenes compined these scenes with yellow, Horses? masks wer e in 
r ed, blue, scarlet, gold and silver. 

Across the north of Finland 'and giberia has been. found a primitive art (axes 1.Jith 
butts in t he shape of anima.ls v· heads) going back to Neolithic ·or even Mesolithic 
times; also horn and bone car~ings . Max Loehr dates realistic animal carvings in 
nort hern Eurasia in post - Mesolithic t]mes (third millonium B,C~ ). In central 
Siberia was an "underdog Scythiau 11 art, that of more settled folk purposefully near 
sources of metal. It :is at its best at Minusinsk on the upper middl e Yenesei, 

... 
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whjle a simpler variety occurs at Krasnoyar sk . On the Yenesei was first found the 
so-called Afan~sieva culture (2000 BQ C., according t o Minns and Loehr) a chal­
colithic one, vThen Neolithic folk wer e just becoming acquainted with c~pper. Then 
followed, arotmd 1700 (Loehr), the Selina culture of central Russia, with aniinal­
head t erminal s (elk-heads) on dagger s. Around 1600 appeared the Andr onovo (or 
Soima- Andronovo) culture in Minusinsk , an Early Dronze age. About 1400 or some­
what later, according to Loehr (or 1000 - 750, Minns ) came a Late Bronze st uge in 
M:i.nusinsk, the Karasuk stage , with e.nimal-·style artifacts r el at ed to Mesolithic 
survivals. An important author, Pr of. B. Karlgren, says Loehr, confounded 
"Kar asuk 11 vTith 11Scythian11 and thus arrived at a bad chronology for these cultures 
and Chinese-Siberian relations; but he praises KarlgrenYs work in establishing some 
now Chinese dates. The time of the advent of the Chou dynasty, Karlgren proved, 
was not 1122 B~ C., as long believed, but 1027. As a corollary, the dates of the 
Shang dynasty (152.3- 1028 ) and the Yin (that is, Anyang), the l ast stage or per ma­
nent r esidence of this dynast y (1.300 - 1028), wer e established, Loehr and Karlgren 
agr ee on 1.300 B.C. for the time of the animal-style artifacts in Anyang ; these ar e 
ring-pommel knives, axes and "hor se-frontlets." Loehr speaks of i nfluences from 
the north, carrying animal-style elements , 

In the Kar asuk stage was the beginning of certain special types: knives, daggers, 
mirrors and cauldrons. Minns mentions a. stage, the Tagar culture , still later than 
Kar asuk, when br onze was accompanied by some i r on and ther e was an immense variet y 
of objects: gouges, scyths , cauldrons, mirrors, dagger s , picks, etc. 'rhe knives 
derivod from Siberia ; cauldrons, mirrors and little pl aques stretched from Man­
churia to Hungar y, The Scythians used round mirror s with a. loop at the back. All 
their gear of course had to be portabl e : shi elds, bow-cases and quiver s, daggers, 
hor se- gear , hones, etc. The Scyths used some inlay \oTOrk; but in the fourth century 
the Iranians added brighter blue turquoise and r ed gar net, exl1ibiting a taste for 
bright color, as at Pazyryk. 

In 1949, it was stat ed by W. Co Pei that the Yangshao painted pottery, after de­
gener ating to a so- called Maching stage Inixed on the Mongoli an border with 
Scythian and Pr oto-Chinese (1700 - 1300 ~ cultures, to become the Shaching culture, 
About 1400 - 1000 , Proto-Chinese cultur e evolved to that of Dynastic China. 

According to Drc Henry Field, of the Field Museum, i n a Januar y, 1950 (AJA) ar ticl e 
r eviewing r ecent work in the Caucasus and Central Asia , the ancest or s of the 
Scythians wer e the Tokhars of Syr-Daria , a people closely r elated to the Cimmer ians . 
They once developed a gr eat state; and the 1okharian language has been r eveal ed as 
an Aryan one closer to Greek and Latin than to Sanscrit or other Ar yan l anguage , 
In the article Field describes the existence of an i ndependent ar tistic center in 
Kh\..rarazm (Chor esm) in Uzbekistan (Central Asj.n), a school 11 exceptionally rich in 
its use of color. 11 The region and its use of col or have been described in many 
r ecent articles of the past few year s , l 'he fortified palace of the shahs of 
Khwar azm at Topr ak-Kala \las excavated in 1949. Her e was found a gr eat profusion 
of early paintings,. He may profitably quote extracts f r om Dr. Field's r epor t made 
by the Archaeological News editor of Amer. J . Archaeol.: 11Here can be seen many 
shades of r od, r aspberry, rose, dark blue, azure, gr een, or ange, yelloH, violet, 
white, black and gray . The combinations of colors show both dar ing and variety; 
the pictures ar e painted on a. scarlet, dar k blue, black or white ground \orhich pr e­
sents a strikj.ng contrast to the figures . Particularl y excell ent ar e a hunting 
scene in lilac- gr ay and yellow- ocher tones on a vivid scar let ground , a vlhi t e and 
r ed veget a ble design and a human figur e on a bl ack ground. The vrork is al so r e­
mar kable for its great freedom and the original concise manner in which the subject 
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is brought in r eJ.ief with strokes of color. Especially good is a represent ation 
of a human body in the 'red room' of the west tower, in which the figure is painted 
with light green touches on a yellowish surface. Also well r endered is a r epr e­
sentation of a woman, wher e the artist conveys the r elief of her prominent -chin by 
means of suro strokes of r ed on a pink ground. 11 The date of these paintings was 
lo.tc third and early fourth century A.D. 

Here alno was di scovered a new type of art in monumental sculptures in unfired clcy. 
Lifo-size r ealistic statues sti ll bor e traces of paint, the f aces flesh-color and 
the clothes 11 various shades of green, rose, azure, r ed or black. 11 In another ar ea, 
the same excuvator found the oldest known wall painting of Central Asia (2nd-3rd 
cEJntury) . It was a crude painting of circles and garlands in red on a Hhite back­
ground framing a r olt/ of vaulted niches. 

A striking motif common to both the Scythe-Siberian art and Minoa~Mycenaean art 
(of 1600 - 1000 B.C. ) is the so-called "flying gallop, 11 animals portrayed in r apid 
motion with their front l egs str etched out forward together and thei r hind l egs 
stretched almost in a straight line with the body. This is not true to nature , as 
shown by high-speed photography, for this is not a position actually taken by the 
galloping animal. But it is a very effective way to suggest swift motion. If a 
hor se somehow got into the flying gallop, he would have a bad spill. The position 
is therefore a wholly conventional one; its obj ective f alsity has not barred its 
use by artists, The only position of the running horse r eveal ed by the camer a 
which art uses is t hat of t he le~ding of the horse on its hind l egs aft er its -f inal 
push into the air with its f ore-feet (the r everse of the commonly pictured 
11prance 11 L Greek coins first portrayed this positi on; it was used on a Par thenon 
frieze , and Phidias popularized it. After about 200 A.D. i t disappeared from Greek, 
Roman and Western art, while the prance , an unreal invention, was employed by 
ancient Mesopotamia , Egypt, Assyria, t he Classical art ists, Byzantines, Medieval 
France , Giotto and Raphael i n Ital y , and Vernet i n early 19th-cen~rry France . 
Gr eat artists like Raphael , Leonardo, Rubens and Vel asquez, minimi zed t he monotony 
of t he prance by using foreshortened vie,.,.s of t he ani mal s . 

The flying gallop of l'ilinoan-Mycenaean ar t was not taken up much by Greek ar t . It 
appear ed next in Scythian and Siberian art, possi bl y t r ansmit t ed from Gr eek 
col oni es on the north of t he Bl ack Sea; for it appeared on Greek luxury items, and 
t he Scythian chi eftains 1 burials wer e notable for their gr eat wealth in gold 
capable of purchasing these . From the Ukraine , the Scythian style spread t o 
1-hmgar y, to the Goths r anging from the Baltic to t he Srimea, t o the Caucasus and 
t he Caspi an Sea, and t o southwestern Siberia, wher e i t per si sted till 500 A.D. 
I t spr ead also t o Sassani an Per si a , to Han and to T' ang China , and to Japan. It 
appear ed first in Europe i n Engl and in 1794. The English wer e devotees of hor se­
r acing , while the Scyths bred , rode and milked them. The styl e was used by 
Gericaul t in 1821 in his pict ure of the Epsom Derby. In 1886, anot her Frenchman, 
Morot, in a bat t l e scene f irst copied portrayal of a hor se as caught by the camer a 
- with his f our legs gather ed under him. The under sized but arti st ic Bushmen of 
South Africa wer e t he fir st t o paint animals (in their case cattle ) from t heir own 
observat i on, as t he camer a catches them, in t his case with one forel eg pointing 
out f orward and most of the weight of the body on t he ot her. 

Finally , si nce we have gone from col or to art influences broadly, it shoul d be 
not ed t hat Loehr is not alone in derjving early Chinese met allurgy and art el ement s 
from Si beria. Ther e is some evidence that t he ver y common conventionalized lion 's 
mask (the Tao-tieh or symbol of t he Storm God) and the Chinese art-type of t he 
dragon are al so derived f r om Siberia . I. H. G. 

\ 
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K,, S. Gibson; Natl. Bur. Stand. Circ. No. ~' 48 pp. (1949); Spectr ophotometr y 
( 200 mJl to 1000 Itl}l) ( r evinvT vri t h 127 r ef er ences) 

D. A, Gordon; Amer. J. Psychol. Vol, LXII (62) 300 (1949); A demonstr ation of 
simuJ.taneous color contrast 

Y. LeGrand; Rev. Opt. (Theor. Instrum,) 29, 79-88 (Feb, 1950) ; Differ ential 
chromaticity threshol ds of the standar d observer 

A. N. Gulati ; Indian Text. J. £g, 223-9 (1949); ~atural Indian. dyes and the art of 
t heir appl ication 

A. M. Gundel f ingerj J. Soc. Mot. Pict. Engin. ~1 74-86 (Jan. 1950); Cinccolor 
three-color process 

H. Harms; Klin, Mbl. Augenhe:i..lk 112, 353-7 (19/+9 ); Distr ibution of l ight sense in 
t he r etina 

A. Herczog & K. \.Jei l and; Helv. Phys. Acta~' 55~4 (1949); Temper ature changes of 
absorption spectra 

R. W. Hill, G. S, Cook & W. E. Moyer; . ASTM Bull, No, 164, 32 (Feb. 1950); Weat her­
i ng - Correlation of accel er at ed weathering 1nachines - Atl as & Nat . Carbon machines 
on change of color of paint on metal and vJOod panels; six pages of dat a . 

H. R. Hindl ey & E. J , Leaton; J. Sci , Instr . Phys •. Indus. 26 , 396-401 (Dec. 1949); 
Photoelectric r ef l ectance compar ator 

A. Hnat ck; Photog. Korr. 85 , 17-27 (#3- 4, 1949) ; Theory of the albedo concepti on 
")'! 

A. Hnat ek; Photog. Kerr. 85, 1- 2 (#1, 1949); Tj/r~smittancy of some coal- tar 
dyes for ultraviolet light 

H. H. Hodgson & D. E. Hathway; Trans . }'ar aday Soc. 43, 643-8 (Oct . 1947) ; Absorp-­
tion spectra of some mono- nitr o- napht hyland.nes, with observations on their 
structures · · 

L, J • . E. Hofer, R~ J , Gra.benstetter & E. 0. t.Jiig ; J . Amcr. Chern. Soc •. ]f:, 203-9 
(Jan. 1950); Fluor escence of cyani no and r~latcd dyes in the monomeric state 

Y. G. Hurd; Illum. Engin. !J!±, 555-7 (Sept. 1949); Photoel ectric br ightness met er . . 

L. M. Hurvich & D ~ Jaineson; Amer. J . Psychol. Vol. LXII (62 ) 111-4 (1949) 
Hebnholtz and the Three-color theory; a historical note 


