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NEW MEMBER 
BODY ELECTED 

vle ar e vr:;ry happy to \-Telc01nc the Technical Associa tion of 
t he Lithogr aphic Industr y as otiT 21st Me~bvr Body . 
Prc:sident of the a ssociat i on is Dr. Harvin C. P.o.ger ·s of R. 

R. Donnelley & Sons ; and George vl •. 1,vilheh l, 814 North E,qs't Avenue , Oak Park,, . 
Illinois, is Sf: Cl'et '-tr y- t.roe.surer . 1..J. P. ·Grecmrood of Forbes Lithograph Mfg . Co ., 
Boston , an individual member and for merly a ct i ve in t he Bost on Color Gr oup, will be 
chairrru::.n of 'l'ALI ' s delegat~ s to the I SCC. Mr . Greonwood r eport s that within a ver y 
f ew months tho name of the org.:mizat i on uill be changed to 'l'r:;chnical ,\ssocia tion 
f or the Graphic Arts , · in or der to bu more nearl y descript i ve of thdr group. .We 
hope and fully eJ...-pect that the association of thi s 21st Memb0r Dody \oli th the ISCC 
will prove of mutual bE:n8fit. 

NE\N I NDIV I DUAL 
MEMBERS 

\ole are gl b.d al so to welcome as i ndividual member s the follow­
ing persons whose applications .\..rerc approved on February 27 
by t'h,; Exe:cuti ve Commi tt&e:: : 

George P. Bentl ey ,' Instr ume:n.t Developmont Labol'atories, Needham Heights, Mass., . 
· particularly ir~terested in instruments , sample prese~tation, and conditions of · 
illumination and vi ewing' (makE;rs of the Color - Eye); member of Instrument Soc. of: 
America and· Institute, of Aer o. Science s ; 

Irene R. Eno, wit h thr:; Veterans Administra t i on , Washington, D • . C., i nter e.stE;d i n 
col or as an el c.mont of design in r elation to environment; and in t .eaching ; 

Bernard Fread , M. D. , NE..w York City, ophthalmologist ihtE:lrested in all problems 
rel ating t o the eye and vis i on; member of o.s.A. ; 

Dorothy M. Gl eason , Sionx City , Ibwa, inter es t ed particularly in mur al designing 
and interior decorating, formo:r-1~' with the ContaJner Corporation , Chi.cago;. 

. . 
Alex. E. Javi tz , Ne\o.' York City , Associa t e Editor , El ectrical Manufa.qttiTing., partie- ' 
ularly i nter ested in application of color in prodn.ct design, both for appearance 
and functional purpose ; mombcr J'uner:lcun Chem.i.cal Soc. , Soc . of Pl astics Engineers, 
I nst . of Radio Engineers; · 
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]jiss Evel yn._ Jul osgaard, with Faller Bil·ren & Co;npany 1 . _New Y?rk City , inter ested in 
the promotioual and merchandising a-spects of color; · 

Boris Komoaneys~ , Color Labora tory ~n tho Phys~cs Depart ment of the University of 
La Plata , Buenos Aires , Ar gentina, has published for many years on color in the 
Bechter eff Instituto for Beain Res8erch (Leningrad), in t he Russian Academy of Arts, 
a lso the Univer sity of Vienna . A list _9f his scientific papers and inventions 
accompani ucl hin application; · 

El~Murr2y, Ithaca , N. Y., a psychologist well known in the field of color vision 
t ests and testing; m~mber A. P.A. 

Marie Ni£..l}gl s , ·of Marie Nichols .Fa brics, New York City , 1-.rorks chiefly with uphol­
stering fabrics;· · 

.. .. ' ' . 
Warren B. Heese , wi th t he ~'lacbqth Corpora tion in Newburgh , N9. Y:, interested in . 
el ec tronic devic:.:s for measurement of color , formerly with .Ansco , member IES, OSA , 
Sl-IPTE; 

Manfred Ri_ghto.r ; Berlin/ f01~ many yuars i·Wll known ~n ·-tho science of color~metry , 
having published from "the 'l'extilt:. R-us.earch Institute at Dr e sden, t hen the Illuminat­
ing Engineering laboratory , since 1938. Chief of ~~~ Color Res earch Laboratory, 
Office for Testing Mat erials Berlin- Dahl um, and since 1941 Doce.nt at the Perlin . · 
Technical Uni versi·ty. A list of Dr.· R.ichter' s _ publicL~tions ac~ompanied his 
application. . · 

.. 
Techn;i~olQr "JvfotiQ..Il.J~i ct~ro Corporation , Rcsoar~h Library, 
formerly with F:astrru.m Kodak, · dUl;ing t he war ;years . with U. 
Center, member o·.e.Ao, S . H. P.T. E~ · 

A,:ttn. · L. I:i- Dearing, 
s. Navy:.Photograpbic . . ·· 

PHIL l'.DF.LPHIA·· 
WILMI NGrl'ON 
COLOR GROUP 

This group . met for it~ El eventh H~eti.:Pg at 8 :00 P.. M., in the 
Philadelphia 'l'exti"le 'Institute, Henry. Ave. and Schooi .House 
Lane· ~ Ger mantown, ·Philadelphia , follmJing an infor mal dinner 
at the Al den Park Mano:r.. The speakers of the evening \..rere Mr. 

Walter A. Kaiser and Philip E. 'l'obio.s, Research Fngineers of .~dwa~O. St ern & Co., 
Inc., 1-1bo discussed Color ProbJ e J,lS in Hulti- Color Pr:i,nting . Ivfr. I\aiser has ·been 
associated v1i tb. · t,he graphic arts for over thir ty years J mucl~ .of it with . the offset . 
process, and he was ins trumental in · development ·of th~ ·aqBatone- ·now call~d : Optac~­
process. He writes ext ensively for trade papers ·and ha s been active a s President 

. . , 

and Director of t he Philadel pl:.ia Litho Club. l'1r. _Tobia s is a professiona:I_. Chemical . 
Engineer with over five_ years eJCI)erienc~ in the ·. gr apn ic a~ts •.. His. m~s.te~_ 's .. degr·e~ · · ·· 
was obtained .at Brooklyn Polytechnic "Institut e. He also" did research at the 
National EUl·eau of St andards befqre . joinin~ Ed\..rard $tern .& Co. He :;Ls a Jl?.emb~r of 
Sigma Xi , ACS, AIChE; · ·AliAS, TALI and TAPPL . . . 

The twelfth t>ieeting also followeq dinner and dinner and meeting were he.ld ~at thE) 
same two -p"la ces. The date was J·ir ... qr c·h 15 and the speEl;}cer "v~as Di-. Peter C. · GOidmarlc, 
Vice- president , Engineering Research & Devel opment Dept., Col umbia Broadcasting 
System, whose subject was Color ~L'elevisj on, a subject of very timely interest. Dr.. 
Goldmark i s known throughout the co.unt"i-y for his pioneering work in this· fie id·.·.-· ·:rie 
is a member o.f the IoCC and:. has · given lectures on .this subject. a t their . roe~tings. 
The Group wa s for"l:,"unate to secure· such an ·out s tanding speaker ·and we are ~.ure hj s 
tal k was very much appreciated by t he membershi p . 
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CALIF ORN I A 
COLOR SOCIETY 

· - -This Soci et y met on J anuary 31 , after our J anuar y i s$uEi 
had gone t o pres s, a-t;. t he Ar t CeJ!t er School Auditori~,' 

· Los Angel es . '!'hey wer e addr es sed by Rex Brandt, dis.:. 
tinguis hed Cal ifornia WHter colod st. His subj ec t \vas : Part J, Demonstrations· of 
t he root concept of color from pre- Ren:1i ssance through hi s t or y t o post-expr essi-on­
i sm; Part II , Applications made by the artist and color consul tant , and the :rel~-­
t i on of l i ght t o color. ~1r . Br andt has ex.11ibited in l eadi ng ci t i es , and is the · 
winner of mor e than t wenty awards . His work appears i n For tune , Col l ier s ,_ and the 
Post. He i s now fr ee-lancing , and conducts a summer painting school i n Corona del 
Mar with Phi l Dyke . 

The February meeting wa s held a t the same pl a ce on Februar y · 28 at 8 :oo ·P. M. The : ·. 

subj ect of the eveni ng was The Theor;y of Subtracti ve Color Repr oduction. The 
topics included: (1) A." brief discussion and demons tra tion of subt r a ctive t heory ; 
(2) br i ef surveys of suhtrl:'l ctive methods i n (a) photographic color r epr oduction , _" 
and ( b) gr aphic- ar t s col or r eproduct i on; (3) theoret ical l irili tati on s ·of So;for · · ·. 
r eproduct i on in (a) color photogr aphy , ar1d ( b) the gr~phic ar ts . The speaker s ' · 
were : Mr. Frank i·fil bar , rr:edica l photogrApher a t the Huntington Hemoria l ·Bospital, 
Pa sadena a nd Ins t r uctor of Photogr aphy v.t the F'r cd· Archer · School of Phot ogr aphy; · 
Mr . Art Hi dmer of ~.Jsrner· Bros. St udio , r ecE.:ntly with the Ues ear ch Laboratori es and · 
Mot ion Pict ure Sales Depr.r twent of ~ast!Gan Kodak Company; and Hr . ;1or1~:i.s Mar sh of 
J effries-Banknote Coi!lpany, deal ing -vd .t ll Lithogr aphy and Printing . 

COLOR GROUP OF 1'HE 
PHYSICAL S OCIE"l'Y 

The f j fty- Sevent h Science i1eeting of the Group :-wa s ·held 
on Januar y 11 in t he Lect ure -Theater of t he -Institute of 
Ophthn.lruol ogy , J udd Str eet London ~J. C. I . The paper of 

the evening wa s on Celom~_ Vi sion Char a cteristics of Egyptio_n Trichromats , by Dr. 
I. G. H. Ishak, of I brohi m Pas ha llni ve1·sity , Ca iro, and Imperial Col l egE! , London. 
Dr. I shak deal t wi th exper imental deter minat ions of the res ponse f tmctions of ni ne 
observers wi th normal color vision ~ using \.fright 1 s col orimet er , -vri t h an analy sis of 
pres ent data., -v1i t h the adequacy of t he present c ~·I. E . ( I . C.I. ) s t andards ; and with 
t he probl em of yellow pigment a t ion . · · 

The Fifty- Eight h Scienc e Meeting of the Group was hel d on January· 3~ i ri the 
Physics Depar t ment, I mperia l College, Imperial Insiitute Road , I.oridon S. l.¥. 7. Pro­
f essor H. l~oore , of the Depar tment of Gla s s Technology, Uni versity of _Sheff i eld , 
r ead -a paper on t he Anal ysi s of the Colours ·of Gl a s ses Cout a:lning I ron. Spectre_. 
photometric transmiss ion curves of gl a-sses· containing i r on hav e been ana l yzed by _ 
means of s i nd.l ar cur-ves gi ven by 11 full y ferr·ous 11 and "fully ·ferri c 11 ·gl asses. · ·To 
a ccount for .the color i t i s necessar y t o add a 11 gr ey 11 ·absor ption attri -buted t o · 
ferros_of erric oxide , and ·the result s also indicat e that, in mos t glas-ses , a 
considerabl e propor tion of i ron does not contri bute t o t he col or . 

COLOR F OR · 
THE BLIND 

Rec-entl y we had f rom Helen· 'l'ayl or a very i nter estj,ng 
arti cle froin t he Ph:i l adel phi a I nquirer Maga zine of · 
Febr uar y 1~ , 19 50 , on col or f or the bl ind. The a r ticle 

was by Cons t an ce Hy.ers ar:d r eported a. r ecel'l t book by t 1.,ro Ph:llade],p hians , 
J eannette Freed and ·Henr y Si nger , both emplo,yees at the Free ·t i br ar y who haye 
pr epar ed -"A Pi cture Book i n Col or for· the Llind . 11 'l'heir purpose was t o· introduce 
pictures t o the blind and t o convey s o1ne sngges 'ti.on of t he glory of t he beautiful 
wor l d of color. ll!i s s F:reed her self is bl i nd. 

The key t-o the met hod is an open:i r,g pa'ge i n VThich t here are pa tches ·r epr esenting 
nine· colors , ea ch pa·tch being l abel ed f n ·Bl'aille.- Tied i s a grit ty, r ough s urface; · 
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green is. more plea sant t.o t he touch) violet is a gri tty surfa ce ; blue is a soft, 
felt-like surface. 'l'here are also patches for orange, bro\m, yellow, bl a ck and 
white·. The article -i ncluc'les one of the illustrations - t wo colorful birds against 
a green background • . We a gr ee with others vlho have seen the · article that 'this' is 
an unusual application. 

GRAY Fil'TISHl-!:8 FOR 
I NDUSTRi t L AFPLRtTUS 
AND EQUI Pl-.',ENT 

Gra3' Finishes for Industrial Apparatus and F.quipment;, 
·sponsored by the Mechanical Standards Coimlli tt-ee of : .. ; 
the American Standards Association-. ·· Published a s ASA 

N.Y.; ei ght pages 
copy for p_arnphlet 

Z55. 1-1950 by ASA, 70 East 47th Street, New York 17,-
8 ~- x ll inches; plus f our standard color chips; price, 35¢ per 
alone , ~p2. 50 complete with color chips. · , · · · ·· · i • 

··: ·. ····· 
Representing s everal years of work on the pa1·t of· or ganizations and group·s : .. r epre- . 
senting all classes of manufacture:rs and users, this American: Standards · specifn cn-i 
tion represent s · an i mportant f orward st ep in the unifiEd effo:rt of indwtr-y. to red ].lee-;the 
number of colors for i ndm;tl·ial app11r atus machines and equipntent.. General ' ·accep~· 
ance of this new standar d by · individual mnnuf'acturers ·and pnrchasers of• inrlustrial · 
equipment is expected to r educe consider abl y the cost of finishe.s and finishing ... . ·_· 
Purchasers of equipment will benefit by· greater · ertse and: ac cura cy in · specifying . . : 
colors, and 'in sec.uring · m:J.tching colors on eqnipment fro1n· -differe'nt . man'u~actur'er.s • 

. . . 

Each of the four grays may be specif'iE:d by a name or a number p,iven beloH. The 
numbers indicate the: approximr.te. dearee of lightness and darkness of grays~ · ; ·· · 
Nunsell Renot at16ns for hue , val ue, and chroma accuratel y i dentifi.Eis each color . .. 

' 

.Name 

M ght Gray 
Med. Li-ght Gruyi~ 

Med. Da1·k Gr ay . 
Dark Gr ay 

i'!wnbe:r --·-·---
#61 Gr ay 
#49 Gr ay · 
J.'33 G tt ray · 
#24 Gray 

Munsell Henotatiol} 

8 .-3 G 6. 10/0 .54· 
10 BG 4. 90/0 . 60 
7 .S B 3.30/0.94 
10 . B 2. 40/ l.lB· 

.. . . ' 

-~~closely approximates r1achine 'l'ool Gray (?B') a standard of the··.·Nationa l 
Ma chine 'fool Builders 1 Association . . ... 

Contrar y to the popular conception ·of grays , they are not necessarily va.r;iations 
in proportions of bl ack and •t~hi te . 'I'hey may be l ight or ·dark colora with low or 
weak chroma (le s s t han 1. 5). Actually the pre·sent Light Uray is a '-'gr·een"; 
Medium Gray.. is a "blue green'-' ; and · ~·!edium Dark ·a.nd Dark Grays ar.e '!'blues" .- under · 
t he more· discerning '-' eyew of · a spectrophotomet er. ' (From I llum •. Engin.· 45-, . Sept. 
1950, pp 26A- 27A.) · · . ! . · ... ; 

THREE: COLOR . 
MEETINGS : : . 

Three color meetings· have passed i nto history ; and 
· · . ·1oTe vTish vie .had space to picture and r ecord all' .the: 

· · · · interesUng- details o:f. ·these coordinated events. 
Unfortunately ·, · .'we do not . \~e ref er , of course to the f ive days from. Feb. · 27 
through I1arch 3, \oTi th color eopecially f eatured · on t he f'irst - three days. and color · 
vision on the fourth • . U!he first nieetihg , that ·of Co!um.i.tt'ee F..-12 of ·o"ur nieniber- ., : 
botiy," t he ASTM, undeT t he able chairmanship· of ;1r. · N. Hea. PanJ:, moved -rapidlcr. · :­
Morning speakers included I~. S. Hunter., s. :. H. Newhall, D. B. ,1udd, J..; VI . ·McNair:, - · ... 
K. S. Gibson and E. I . Stearus , all effective speakers, Hell known jn their 
respective fields. No · le-ss interesting w·ere ·the . talks , r el ated t o· types of ·- ·, .· , 
materials, · such as. p·a.p~l~, c·er umics,, · and textiles ~ by i1. Kantr owi tz , R. -F. Geller· 
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1:1nd H. H. Scot t , for these rnate:dals; arJd for ·other materials , J. c. Richmond, L. A. 
Helsheimer, H. F. ·c1ewmer, H; Il. · Trost , H. A. Kirklin . and G. H .. ·rngle • 

. -. ,: 

The 20th Annual Heeti ng of the ISCC, on the next day, began with a Discussion Ses­
sion pushed e.long ahead of s cnedule by the Pr oblellls Committee , Chairman M. J. 

y Zi gler, the di scus s i on l ee.ders on seven probl ems being D. B. Judd , W~ c. Gran~ille , 
F. L. Dimmick and ·c. E. Foss , R. H. Osborn, R. S. Hunter and J. L. Barach. At the 
Business Session, urJder the .cha5 r rnanship of I. A. Balinkin, along \vi th reports by 
representatives of most of our 2.0 memuer - bodies, were three ·on two American 
Standard~ Associati on projects (H. J . KeegaL'P Z:r~· .F~~~?_:ld ~N:.r~<~rne~) .•. . ·,)·. 

The fi rst day (IIarch 1) of the session of the Optical Society of America was said 
to be the most interes ting from a color standpoint, of any of .its me~tings of 
recent years. Follm.,ring the three invi ted papers of a symposium on Polarization·· 
and t vTO contributed papers , there lvere five papers r elating to colori metry in the 
morning (by R. s. Hunter, H. J. Keegan and H. T. 0 1 Neill , ·r. H. ·Godlove, 
H. Hellnnendinger & N. B. Libhart , and G. H. Conant, Jr.) In the afternocm , paper s 
of special interest to col or workers \vere contributed by R. H. Peckham; .R. T. 
Hi tchell, A. Morris and J:i'. L. Dimmick ; L. L •. Sl oan, H. H. Davidson and H ~ 
Luttringhaus, R. vl. Burnham; H. K. Hammond, IIJ and I.: Nimeroff;. S. Q • . Duntley; . 
1•l . E .. . K. i>Iiddl eton & C. L. Se.nders; and by F. Scofiel d . .In the · evening ther e was 
Rlso an interesting invited l ec ture : "The Fir st Half Hour of Cr eat ion. 11 • Ori . 
i-.farch 2 came the I ves Hedal address by tl1e '.Jell mer ited r ecipi ent of the medal 
Dr . Brian O' Brien, oh "Vision and Resolution in the Retina. " Followi ng ·this came 
one of the best Symposia on the p1·esent state of visual theor y it has ever been the 
Editor 1 s good fortune to hear, \vi th papers by s. A. ·Tal bot, .H. K.. Hartline, J . M. 
Otero ~a guest from Spain) and Geor ge 1•/ald, all very· \vell knmm vlOrkers in 'this . . 
field. Of the Harch 3 p3pers , tl1ose of most interest to color \vorkers were ones 
by l4o R~ ·r~agel , Ro Stail' and J·lfo I-I. ·Sweeto I • • 

On the eveni ng of the 28th, folloving the LS.C.C. dinner in. the cafeteri a . of the 
National Burea u of Stt-mdards, i.fhose 50th Anniversa r y vras being celebrated, Open 
House was held at the Bureau under the auspices of the Photometry and Colorimetry 
Section of ·; the Bureau (K. s. Gibson, head); and for the Optj ca l · Society .. on tvf.arch. 2 · 
an afternoon trip ·thr ough the Bureau vras a rranged to exhibit the cpti cal r esearch 
work and facili t i es of the Bureau. These events and the informal di nner· that 
evening , when Dr. K. ·s. Gibson, Di rect.or; · and Dr. E. · C. Cr ittenden; retir ing Asso­
ciate Director, spoke briefly but entert&iningly, al l combined with · the many· papers 
to make the combined mE:etings a very memorabl e event. ' 

I . H. G • 

KODAK COLOR 
HI:.NDBOOK 

.. Fro;m the Febr uary 1951 i ssue of .. the . • Tow;nal of the 
·: , . , . Optical Society of An1eric~ ve pass along the. infor mati on 

. ·· .· that the Eastman Color Handb9ok, a publication by the 
Eastman Kodak Company, Rocheste1·, Ne\v York is a vailable at most photographic · 
dealers ( ~4 .00), and as a manufa.cturer 1s guide is unusu?lly complete and useful , 
not only in th~ use .of their mm mamti'act.ured products but in the br oader a s pects 
of the charaqteristics of .color , general. theory of color photography, illumination, 
color harmony, and the application of these principles in outdoor s and studio 
col or photography. A separate section bas been i ncluded on the avai l able types of 
Eastman color · fiJJns , incl udi ng their stora ge , handling , processing, and character­
i stics . The combination of four separate .publ ications , f).mounting to some 240 
pages, i .:? \.Jell and attractivel y bound.,in a loose-leaf ring binder. '!'he entire 
editi on i s illustrat~d with many good and some poor color illustrations. 

:. 
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These ''poor" i llust:rations . have been intenti onal ly included to shm-1 eff ects of 
i mproper exposure, i l ll.unj.nation and fi.lm type. Such illustrati ons are i n general 
more sati sfactory for technical study than l ungthy VE;:·bal expl anations , especial l y 
for those uho have a general knowl edge of col or mechanics . · 

PROF. ·KOMPAJ'JEYSKY Two new I ndividual memLer s of the ISCC submitt ed, with 
AND DR . RICHTER thoh · applications for membershi p , l ists of their publica-

. tions. One of the new member s i s Prof . Uni v. Dr. Bor i s 
Kon;paneysky, formur l y Director of Laboratories for Col or Research in the Eecb­
t eref f Institute for Br ai n ·Resea.rch , in the Russian Academy of Arts , (bot h in 
Leningrad) , and in the Physi ological Institute of the University of Vienna; nov! 
head of a Col or Labor atory in· the Physics Department of the Uni versity of 
La Pl ata i n Argentina. The otber n evi member i s Dr. Manfred Richter , a l so well 
known to workers i n · col or imet:r:y for hi s publicati ons (see the l ist of new mem­
bers). l;le take this opportunity· of welcollling both the~e s cientists to. our number s . 
Prof essor Kompannyslcy ' s l ist includes 27 bibl iogr aphi cal references and 21 patents . 
Dr. P..icl;lter 1 s list incl udes over sixty books and articles. 1•!e hope some t i me , 
when our NE-\olS Letter materjal is l ess than we now have on hand for thi s issue , to 
insert copies of th~se lists for int er ested persons . If anyone feel s he cannot 
wait f or t his publicat i on, perhaps our Secretory vrill be \·rillin·g to arranGe for 
photost atic copies for -him, as she did for us. Her address may be found on page 
1 of this i ssue. 

COLOR BH.:COMES 
A SCI FNCE 

issue . Under the 

The followi ng i tern telling about \·ror k of an a s sociate 
editor of the Nev1s Letter ·vTO.s r ec C:i ved from rti.ss Evel yn 
Julesgaard on January 23, just too l ate f or our January 

headi ng "Col or Becomes a Science ", she says : 
.; 

• 
Color becomes a scienc e i n the United States . In telli ng the world about i t , the 
Voice of ilmorica pr ogr alli. has made two recordi ngs with Faber Birren, col or con­
sul tant as guest , antl Roger Lyol,'ls , program director. These programs wil l be 
br oadca:?t aLr oad on the Crossr oads America and Uni vers ity America r adio s eries. 

Ho!f . ~oes CQlor affect the American way of life? The aver uge person i n the U. s. 
and abroad js little awar e of the f act that a group of pioneers in America have 
made research studies of the scientific aspects of col or in r elation to human 

_welfare.; These mon , knovm . n.s color consultants , have made s ee-i ng easier and 
minimized eyestr a i n in the.fnctory, office and school with the correc t appl i ca­
tion of color. 

Faber Birren hns gone so f ar as to institute a color safety code that is speci fic­
a lly respons ible. for r educing a ccidents in hazardous ·occupa tions in industrial 

·pl ants. These men are making ·an ·important contritution to t he \.Jelfare of the 
working man und 1-TOJJ:~m as ·well a s the s chool chil d. Their efforts are made possi­
bl e , in l arge part , by busi.liess. and industry vlbich have granted l arge sums of 
money for research ·i n col or. 'l'hus a r ealm of activity 1..rhich heretof ore has been 
res erved· for t he artist and esthetic enjoyment, no~.r goes 'nand in hand w:i. th our 

, · way of· l i f e in creating mere li vGatle and l·lOrl:able surroundines for Mr. and I..frs. 
Aver age American. 

-Speci f i cations. Hhich cmmteract adverse seoing conditions, l essen fatigue and 
safeguar d against accidents c:)ll for the use of· green and blue...: greens to reduce 
ner vous ·and muscular tension , and· to provide an ideaJ. ·environment for sedentar y 
t asks, concentration and meditation. Traditional white vall s may cau s e the pupil 
of the eye to cl ose and may set up annoying distracti ons . 



, 
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These same specifications may, pe applied t o many .f ielqs to take the pla qe of · the :' .. 
monotoLous "institutional tan. " I!o'l<mver, a peach tone i$ also. suggested. to ·.pre- · 
vent gl a:-e a.nd give a uniform adequate Lr·i ghtness that i s psychologically Harm. 

Much can be said about humun reactions to the colors of the spect r um, and ·may be 
found in Nr. Birren ' s l atest book , "Color Psychology and Color Ther apy." 

Hr. L. van der Pl as J of .Sikkens Paint Con'.pany, Holland, ·is presently ·i n the ·_·U~ s. 
to s tudy the r esults of Hr. Birren's r esearch which ha s l ed to unique achievements 
in pe:csonn.el rel ations , product development , merchandising and industr y . - In theqe 
day s \·Then 'efficiency j s vital, when hmnan energies must be conserved , when economic 
\<.'aste must be avoided , both t he .P..merican and European bus'inessman is attachi ng 
much importance to the right specifications of color. The discovery that color can 
be put to effective use in securi ty and national defense., and ca:n add psychological 
comfor t and pleastrre to our way of life has been recognized only in the l ast few 
year~~· .. \:. 

YOUR DP.D The preceding i tem mentioning a book .by· our associate editor , Faber 
AND r.'IY DOG Eirren, "~<Thj ch ,.,e revieHed i n our July 1950 issue , reminds us of a 

· ( ., · .·· stor y . One or two peopl e told us t hat :mrr r eview was not a s 'favor.;· 
a ble a s He intended it to be; and this Has a surprise to us. And .t hus the s t ory. 
'J.'he Jiit.tle boy Has brought up shortly by t he big bully of the neighborhood. -"What's 
this I hear", he barked , "about your sayj ng t hat my dad hasn 1 t any mor e br ain·s than 
y01.rr dog? " 

'·'Oh· no," quickl y replied the .smal ler toy . "I didn 1 t say t hat. "~·Jhat i t . s a id was 
t hat · m~r ·dog has .as much brains a s yonr dad . n "Okeh," s aid the bully," "tha t 1's. 
dii!fer:ent." And t here is a difference. · · · 

'1-!e .. did 'r:iot say the Birren ' s l ast book was i.:orse than his "Selling 1:f.it·h .Color'1;. 
whi ch w.e l i ked s o much. 'VJhat we meant to say was tha t ~his ~~~~elUng Hj th Col or, 11 

was even better than his "Color Psychology and Color Ther apy. 11 And in ca se any 
one vTants to see Hhat others thi nk of the book, ther e is a revie\• of it in the 
October -1.950· ·American Journa l of Opthall!lology by Irving Plmtenney •.. 

MEr .ltlVIER I C 
COLORS 

: · :! ' 

The following draft of the A. A. T. C. C. HEPORT ON ME'l'k\ffi!UC 
'l'EX'l 'ILE SAt1PLES was su.Lroitted for t he A. A.; T. C. C. COLOR· COMMI TTEE 
by i ts chairman, Frederick 'I'. Simon. 

i'·1etameric matches are well kno-vm to most of the textile industr y since these repre­
sent a l al'ge .po;rtion of .the color llli.itches obtaj.ned •. · The effect of metamerj sni will 
be even more pronounced in the future >Ti th t he advent of important usa ge of a.: great 
varjety of synthetic f i bers . 'l'here i s no r ecourse from ext reme exampl es of metamer­
i sm on different ~fil:Jers , since ' dyes of different chemical constitutions must: bel' ·used 
on different f i bers. Even Hhen it is possibl e for the same dye s to l 'e us ed , the 
results >Till be metamer ic to the extent that. the optical properties of .. the fi.bers 
differ. · · . . ,-. · · ,. '· · : 

Three near neutra~ ~u~ples were chosen on t te basis of the I . C. I. data t o repre­
sent equal color di.fferences on three fibers'; nylon , wobl and r ayon. 'l'he. ·coJ;9r .. 
of the nylon sampl e wos jndicat ed to be roughl y i ntermedi ate between the· r ayon and 
the wool. l.Jhen these are exarn.:i.n~.d vis-qa.lly id th Ha cbe>th 7500°K. da ylj.gf'rt-.. there is 
no agreement w±tli. the I; c. I. datn in t hat ·the wool and" hyl dn s arupie appear t<? be 
not t oo far from a mat ch , wherea s the r elation of the wool vTi th the r ayon seem's tb 
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be correctly represented· by the I. c. · I. dat a . A number of facts are known about 
these samples Hhich may· explain this phenomena. 

1. The spectral reflectance of the wool is relatively higher from 400 - 450 
'millimicrons compared to the)iCol- and r ayon. 

~~t't/oe- 7 

2, The spectral r eflectance of the wool is relativel y higher from 620 - 680 milli­
microns corupa1·ed to the nyl bri and rayon. 

3. Col orimetric data. vlhich agrees vli th y.isua.l observation ( ;Ja cbeth 7500°K.) are 
obtained if the ener gy distribution of a special illuminimt; is substituted for 
I. c. I. i l luminant ·"C" i n the integra.tions. The specia l ill uminant is a 
combination of a photoflood lamp with a i1Iacbeth fil tcr and has an equivalent 
col or tempera ture of 1.3, 200°1'~ . 

4. Apparent visual agi:eement \-lith normal I. C. I. data (using illuminant "C.") is 
obtai ned by sever al observers snspected of havjng heavy ocular pigmentation. 
Ages of all these · la:tter observers i n their 50 ' s·and 60 ' s. · 

5. Apparent visnal agreement with normal I. c. ·.r. ·data (using illuminant "C") is 
obta ined by several .observers if the angle of sample subtence is reduced from 
6-8° to l-2o. These observers are ym.mger than those descrj_bed in "4·. '' above, 
and ar e presumed al so to have r nthe1· nor mal ocnlar pigmentation. . 

6. The device of substituting, as in point "3.", a different i lluminant in place 
of i lluminant "C" is not merel y a c~ange . in red":'blue r a tio but also of spectral 
distr i btltion. Thi s is· ·bo.s ed on the fact that l.fhen· integrations are perf ormed 
using other distribntions (e. g. Planckian, 'l'aylor - Kerr) with approximatel y. the 
same equivaleut color temperature, t he r esults are not favorabl e. The point of 
difference seems to be between 620 and 680 millimicrons·; if the x· funetioh . were 
reduced in this r egion by a maximum f a ctor of 0. 75 at 650, bett er agreement· 
could be obtained. . .. 

7 . Evidently agreement with visual dat a would be obtained i f the x function were 
made l arger, more particularly 400 to 460 mill imicrons. 

8. Approximate Hun sell data on the samples ar e as . follm.,rs: 

HOOL NYLON RAYON 
.. . ,. 

9.3P 4.10/0 .• 95 4.0P 4.13/0 •. 4S. · 
.. 

Illuruinant "A" 8 .-4PB 4.12/0.55 
·(computed) 

Illuminan:t "C" o. 8P 4.0$./ 0.83 3.6P 4.17/0 • .59 8 ., 5PB: 4. 1:?./0. 49 
(com_puted) . . 

:· ... 
Il1uminant "D" 5.4P 4.07/0 . 80 4jp 4.17/ 0 . ( 4 lO. OP 4.13/0. 59 . . 

( con:puted) 

l1acbeth 13 , 2QQOK . . .. 
.. ( e{>timated) ·· 

5.oP 4.07/p. so 5.5P 4.1?/0.79 2'.2:p. 4· •. l3/0.-53 

Vi s·uu1 . Es tima t .e . 5.0P 4.1/ 0. 80 5. 5:? 4. 2/0 . 80 l.OP ~.0/0 . 60 
•' 

(i•lacbeth 750Q<?K.) 
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TI·IEY_ HJ\VE GONE Our goou Baltimore friends have apparentl y so strongly impressed 
PI~OTOMJrrRIC the city t.hG.t it has gone scientific. K. Katz & C9. advertised 

r ecently i n the Bal t imore Sun that it has "Now for the first time 
Photometric custom suits . for ·Ladi.es star~ing at ftS5 • . " \.Je suppose it ' s the suits 
which start there. · Below. we l earn thc-.t their method "photogr aphically r ecords your 

';J posture and contours as Hell as your measurements. 11 

TWO NEV 7 

BOOKS 
\•Je have received announcement of another book by Louis Cheskin: 
"Color for Profit"; Color Research Institute of Am~l;'ica, 176 
Adams St . , Chicago 3. The prospectus indicates ~hat the .book.is 

de~igned for use by business men, advertising executives , designers, art~sts and 
creative sal esmen to increase sales by t he use of test-re.ted designs_ . a~d color . · . 
combinations on packages and advertising pages ; and that i t ,is bas~d on ~ape histor­
~es in the Institute files. Price $3. 50 ~ 

Another book is the new Second Edition of Maerz and Paul's "Dictionary ·af Colc;>r"; 
McGraw Hill Book Co., 330 Hest 42nd St., NeH York · l8. As is well known, this work 
snows 7000 printed colors with the corresponding color names for a9out half of them. 
It is the . standard. work in t hi s fiel d. The price is $25 . . : . . 

COLOUR ~.Je have just received an int erest ing 120-page book of this . title 
published by the Dyestuf fs Division of Imperial Chemical Ind~s,_ _., 

tries Ltd. It is a collection of nine papers describing "Invest;igations in· the 
Fields of-Colour Physics and Colour Psychology_ Carried .out in the h~boratories of· 
the lPJehouse Department of I.C.I. Dyestuffs Division .at Blackley:, Manchester, during 
the period 1940-1948." I t contai ns a f oreword by G • .S •. J:. Hhite , Chief Colourist of 
the division, Hho correct l y remarks that the first (e.nd introductor y) paper, by him 
and Dr. T. -Vickerstaff, t hough "not quite up to date" is still a useful survey of 
the literature. The collection is, as Dr. ~~lhite . calls it, a "~nixed bag," ranging 
in content from papers· on the "Estimation of Dyestuffs in Solution and on t he Fiber" 
to "Colour Harmony." If, therefore , in t his collecti on we feel a l ack of . the com:-- . 
p~eti:mess and 'unity of a textbook on color or colorimet ry in the dyestuffs industry, 
we must remember that this . is an assembl age of isolat ed papers honestl y. sailing 
under no f alse colors . Perhaps in par t becEt.use the. book comes from a technical . 
resea~ch l abor atory rather than from a center of -academic research, it i~ mar.~ed · by 
a r~alistic common-sense approach to t he various pr9blems dealt wit~. 

The ·ar rangement of. paperf::i · i s no:t . chronolog~.cal; i~stead, it groups them by :type of 
subject matter contai ned; for example bringing together a paper on the l egibility_. 
and esthetic value of .colo~ed inks en color ed papers and the paper on colov harmony~ · 
The first paper, on Colour ( 1•Thi t e and Vi ckerstaff) l ar.gely fo;Llows orthodox line?, 
beginning wit h light sources . No explicit def init ion of color, physical, psycho­
physical. or . psychological in nat:~;rre, is given. l3ut there is nothing in conflict .. 
'!'lith r ecent t rends towar d a _psychophysical dennition in. t his country • . Among 

· ill~nants, Miss Nickerson '.s use of an "even _b:j..uer light than Ill uroinant C 11
· , is 

mentioned and there follows the pr.edict ion that .the use of B13.s doomed. " The 
use of Spectroph~tometry is. rega~ded :l.S "idea], from the dyer I s ' point of view; l' a~d. 
i t . is expl ai ned why no gr~at .. use of tpe method has been resorted to. It is 11a+.most 
impossiple" to predict. fropl color measurements that amount of dye required to match 
a sample. Formulas r elating t o r efl ectance to concentration are considered. The 
Snow dupl ex spectra reflectometer is mentioned as a step toward an electronic device 
into whic.h are fed curves r epresent ing. p:ropertie.s of three- component dyes, and which 
would represent t he resulting mi xtp.re i n the f orm of a gr aph,_ ultimately ar riving at 
the -required proportipns of the three components. 
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Under the "observer " . the '\!Jillmpr theory and the cl!irtic!isms to vihi ch it :·has · 'g:l:Ven . ' . . .. . 
r:i!se , 'is follovTecl by: tl:':e Young- Hel!ril.iol tz theory and ~vork ·of Grani t and Har tridge . · 

·.Under "a f terimages, 11 it ·is ' stated that the· tio'rk of·:traik ('1940) shmoJs afterimages _ 
to :be' .due to r·etina l processes, not to .effects oc.cmrrine in •the brain. · He'cht r·s: · ~ 

·¥rork; :on ··.the quantum rel a'tioti's of r andom emission· .from sourc:es is mentio'ned/ Under 
11 colom· blindness, 11 vrork of Ishib·nra, Garnes and Fnrnsw-orth i s ·m'ehtioned... ' .... · · 

On: :Pt:tge 19, it is stated that· the OstHald and tfuns.ell'·color systems are "verf.. .. ·.~ '~ 
similar: in ·their fundalr!ente:l arrangements. 11 Thl.s seems· rather a stretch, for ·.'the·. 
fo'rmer analyzes colors in terms of the bleck conten·t; vThi te eon tent, and content ~f 
full ··color, while the l atter analyzes in terms of the three color attributes .nue·, · 
value. ahd chroma . In the Ostwald triangles, the· full colors are all ptrt -at the ·.· '• 
s c-me: (middle) value level, while the typical iv1unsell full yellows are light ahd;".tli.e 
full bl ues dark, and so on , thus i n practj,ce· orily (not in theory) eiving trian'gies, 
variousl y shaped. The authol'S believe that, of the 1nulti .plicity of systems, onl y 
the ''Ib C."I.; Munsell and possibly the "monochromatic·" ·systems , \.Jill endure. The"·.:.:. 
Si'iberstein,-i"iacAdam ideas on the inadequacies o~ pl ane mixture diogrmns -are nieri'- ·~!· 
tioned·; 'but· it· is stated ( \oJi th Wright) that color .. diffEH•Emces can probably .. be ·s?f~.: 
ficientl y cccurately represented by present uniform :chromaticity diagrams . 

··lobn! and: Spencer 1 s '"ork on color harmony, and Spencer 1 s formuln for adaptat:lon·· .~f.:.;; 
feetS.•.t.Jre·· crlt:i.oized; &.nd the binocular : niatchi ng device -of \·!right for studying 
adaptB:tj,oh is mentioned. The pRper emls ··vTi th the rell1ttrk ·-tho.t ··"in the application'.!' 
of•· colorimetr~r to practical proble:rr.s , the Amer:i.cans· .~re pre- ·eminent • .11 But' the>i'e'tit 

:,.ofd1he, book · illustrates thr. t in dyehouse. color ·protlems·, ' the Bri tish, especially·.i· 
the i..C· .. I. "iorkers, may be setting .. the pace for us:. ·. ·. · · t ·: 

.i . . .. . 
; .\, 

In;·:11 'i'pe. Physical .Signific:1nc e of the Dyers 1 System 'of Colour: H:.Jtchi 'ng, 11 by \fui te;-'.:' 
Vi.okerstaff and F: •. 1.Jaters~ 154 different c·olor cdtnbinations· (' ll -bapers errch w'i.:th·:~ 1 

:: each: of 14· inks) were · studi.ed on printed leaflets. ·Here in ingenious experiments· .. 
vl:i. th; 38· obser vers,. '\-Jere determined the effects on v1 sual jutlgments of' strength;' o.f 

. ·t;lyeirigs· on increasing gr?yness, \-rhen the dye strenfrtt-1 tTas objectiv-el y constant", ' lJ,t 
non-oolorists, judged a . lighter dyeing as being ,,,eaker ( a.pparenitly basing· their .. 1 .·.• . .; 

ass$. primarily upon l:iglrtness), while 2t en .. 'PerimlCed cblorists judged the dyeirtgl3-· 
'Primarily on the. basis . of excitPtion purity. ~t'he n1axi1num eff.ect WA S a ·9%·· 11 erro1' '(m 
Both groups probD.bly combined r.cflectance \.Ji th puri-ty~ as the bases ·· of judgments-. r :-: 
The Edi tol' 1 s work aE,'I'ees "rith t hese conclusions , except that with yelloY!s and some 
orange-s', ·the rate of change. of ·strengtlt with reflectail.ce· is too low for · any safe·: · ·~ 
juP,giueb.ts; and the · change of pur·i'.ty (or" satiu·Rtj:on): .. albrie at · hi€;·h ·strength may-· :bE-f.'=·­
rnj..~SleC~ding; for there may (ie t¥10 Very diffeFet-it '-val.uesi·,·of strength' having the·· sa'uH:f· 
p.).ITi cy-· (-or. especially, · sati.lr!ltion). ! ·-' :. ' ' · .. ··'" 

- • d ' \ I 
. . • _~, !...., (( . . .· .. ; ·;• : • · . .. - ! .•. ~ .~ ~:-~ 

'l'he paper ·by Vickerstaf.f on'~" 'l'he· Brightness of Preser:rt-'Day- Dyt:,s" i s probably ·t6d .. :q 
well knm.:n here to need. f'urther borumemt. lt!e have !'ev:i:e\oTed ·it before in these· pag~·s . 
The- A.ct:ue.l chromas obtained ···\oJi th .eofutnercial dyes were iCompared with· HacJI.darn limi~· .. 
ing possible chromas ; ·afte-r ·11 correction11 of the color :Solid for surface reflect-ion~ 
The .. result shows tho.t in certain . yellows , . '\'e have gone much of the · \ofay~ vrhile in .:. 
gree11s· u.nd blue- e,reens (where the . absor.p tj on band i 's -carried from the ' ul ti:-avidl:et~ .i: 
mos-t :: of.. tbe-way <.~cross the spectrum) , great imprbvemi:mt in· 'brJ..ehtness is still · ·,.::.: 
possi bl e . · : · · · ' ': ·, ·' ·· · · ;:-, 
. : \' . . . .. . . . ... .,. 
'i'he .. "Brightness £lnd Eue of Present- Dey Dyes i'n · Hel ation to Col our ·Photography" ~s: j: 

· by.·.Vickerstuff· \·Ji th Jvl • . Jt' . Clarkson! In a · .f.igure ,; · the ;range ·of chrbmas obtained·:;··,· .. : 
with present dyes is compared \.Ji th the Munsell range and the theoretical · H:mi ts ·.,:' 
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(lying bet\.Jeen them) 8 t 107.: , 20%. and /+0% 11 brightness 11 l !3veJ:s. Of several 
11rectangul ar'' primaries , it appef!rs that ones with "cut - off 11 a.t 490 and 580 .. m;u, 
are to be preferred ; but. the prepise point of ·spectl'um dj_vision is not critical". 
Sloping ( overlapph 1g) cut- offs c.re better than "vertical--sided 11 primaries . at lovl 
l i ghtness l evels, while e.t highe:t lightness t his is onl y s lightl y true or reversed; 
at 80%, there is l ittl e difference beh1een different. sets of prj.maries. The range 
of the Kodachrome a11d 'l'ecmlicolor processes are examined. It is predicted that 
the future will shovr an adve.nce even beyond the range of the l atter . 

In an. "Investigation of the Legibility and Aesthetic Val ue of Coloured Printing 
I nks on Coloured Fapors, 11 by Vickerstai'f and C. s. Hool vin, 154"differ:ent · cqlor 
combinations (11 papers each with each of 14 inks) Here studied on printed leaflets. 
The 12 observers cast "votes 11 for most r nd l east l egibl e , and most and l east pleas­
ing combinations. Hi.th paper 90ns t ant , the most l egible ink was black, fol lowed by · 
dull greenish bl ue , phthalocyanine blue, purple and nav-y clue • . 1-Iith constant ink; · . · · 
the most l egible pe.pers \.Jere YThi te , yellou , blue , ond pale yellow and orange (with ., 
yellovT ahead of whi te for black ink) • Least legible were pale ·mauve and light bl ue 
inks, and g1·een, orru1ge and pink papers. vli t:..h constant paper , most pl easing \.Jere 
purple, chocolate, ( and l ess so) blue , dull greenish blue and navy blue inks; vJith 
constant ink, blue, yellow and \.Jhi te and yel low papc:;r , i n that order. Leas t pleas­
ing were pal e mauve , . l ight blve end green inks 3.nd pink, orange· and pal e pink inks . 
In agreement with Luckiesh, · bri ghtncss contrast '"a s .fotmd of mn.jor i mportance in 
l egibility . For t he bJues , pl eFs antness follo\.o!Hd "bri ghtness': in the ·dyer' Sl s ense, 
a composite of lightness p.nd saturation. 

11 Colour Har·mony, 11 .a previousl~r tmpublished paper, is by Cl arkson, 0 . L. · De vies and 
Vicl\ersta.ff. ·1'h0re is n good q:d t ical revi.m.,r o.f previous work. The ·vim..rs of 
OstHald and .i:Joon s nd Spence;r '"ere criticized as lacking .a.dec;_ueite experimental basis. 
'l'he precision of stateme:mt of Guil fm.'d 1 s vrork '..ras :r:egm-ded as "s urprising but may . 
arise partly f rom the small pumte1: -of colours used. 11· ExpErimental data \Jere olJ.:.: 
t ained by t~e mothod of paired comp:n·i s ons of 2·-color combin3tions presented to - ~5 
observers as a circle "'i t h a ple:o.sing s i gmoi d dividing l ine between the t wo colors . · 
4 short-. cut method \.Jas used to a.bbreviate the nec essc:.ry number of compari sons . 
fll t hough complementary 1·ed and bl ue- gr een vrer e goqd , some ( as blues .with yell Gws ) 
were l east ple<~sant. For the s :=- tura ted colm·s used , a minimum ratio of ·the hm 
lightnesses I.J&S much preferr ed to maximum r a t i o. -Hu.rmony increased vTi th increasing 
purity ( s r:.turation) difference . A color- hai·mony equati on for pl easantness ·a s a 
.function of hue vic:s set up. Its prodict ions were by no means perfect, but \.Jer e 
very su[!.gesti vc . 'l'ht; 11popul ari ty11 function for color pairs,. converted to rftunsell 
t erms , was EC/V4. Hue-:contrast H w ts :f01md of pr imary importanc e . i'Jear- ·· 
complementari es w;er e as good D.s co:mple1nenta.rie s . There .,.,r~s no ·evi dence for -a 
"harmony -of sjroi.lari ty. 11 The E:di t or wonder s whethe_r pdjustmt=mt of visual scBl e- · 
f e.ctors in the popul F:ri ty function vTOuld improve t he fit to experiment al data. . 
Also wli.etller use of equu.l m·e.:: s of the pail'ed colors might largel y vitiate the r e­
sults of this exc el lent study. In his ovm unpublished ·work ,. _all observers 1..re r e 
agr eed as to the important effec t of a-rea and pr8f errod in .::.11 c ases a. l o.r ge r atio 
of aT eas (say 1 5% to 85r- of t he totC'Il ), ns i n o. ncrroH dado on a luge wall. 

11 'l'he Estimation of Dyestuffs ·in Solution ond on the Fibr e , n .. by E. ;•iater s , is an 
excellent survey of exper i mental methods , JnE;ntioning even a r ecent devel opment , the 
use of dimethyl fonnwnide os solvent for c-.cid Hnd direc t dyes . lc'e c an add that it 
i s very good t.oo for 11 na.phthols.n '!'he ·fina l papers too are pr imarj l y of experi­
ment a l inter est . ·. 'rhey are : .11 'l'he Jl ccuracy of Color imet ric Ins truments in Dye 
Strength Determinati ons_, 11 -by Davj e:.s , c. H. Giles an:d Vickerste.ff; and 11 A 

• 
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Photoelectric Device for Record:ir:g Vari ati on in the Concentr Ation of a Coloured 
Sol ution , ·1 by T. B. Davenport. 'l'he Editor feels very fortunate in r eceiving this 
fine group of papers from Imped al Chemical Indus t ries, anll congratulates those who 
h<1ve maae this color i nf ormati on available in such a satisfactory manner. 

SMALL·· DIFFERENCE 
COLOR F'ORMULAS 

I. H. G. 

Hecentl y questions have been raised by the Fastness- Tes t 
Co- ordin1:ting Committee of the Society of Dyer s and 
Col ourists concerning an articl e by I. H. Godlove on 

Uniforru:i ty of Gre! ding of J.merican, Br itish ond German Lightfastness Stand:u·ds (Am. 
Dyestuff Reptr. 39 , P215, 1950 , see I. S.C .C. News Letter No. 8g , pp 3- 4, for r e­
vieH). This is ansv1ered in some detail jn the Febr uary 19, 1951 Jlmerican Dyestuff 
Reporter by Godlove. '!'he reply raises a number of important and inte1·esting points 
that are not too clear l y 1mderstood by all color workers. 1 t is a paper that 
should i nterest m'O'll.Y News Letter r eaders. Dr. Godlove made use of the small- color:­
difference formuJ.a Lased on fldams 1 Chromatic Value spac~. The British reply ques­
tioned i ts use, and Godl ove replied i n detail on the question of its va:lidity . 

Thi s question of small color- diff erence f ormulas i s or~e that practical col orists 
are onl y beginning to study , though work hc.s been publ i shed since 1936· on the sub­
ject.. I n 1944 the I.S. C.C . , jointl y wi th t he llATCC and the Federation of P<1int and 
Varnish Production C.:luLs, hel d a. Sympos:i.urn on Small Color Differences . At that 
time sunJJnr.ory presentations were made of r-tve.:L l able formul;tl s, relat:Lng t hem to the 
concepts of color spece upon \vhich each of the availabl e formulas were · based. That 
same year a very complete study for the Engineer Board a t Fort Bel voir, a.ppl ying 
these several f ormul as to several E:eri es of c.'3mouflage col ors , was publ ished in the 
Journsl of the Optical Society of Pmerice by Nickei'son and Stul tz. ·( Reprints avail­
abl e .) Stati stica~ anc;l yses showed t het arty one of the several formulas g{lve 
results that were of the s~me gener [l l order of significance (correlation coeffi ­
cients r anged from en avere.ge of 0 . 60 f or fonrmlas be'lsed on t1uns ell space to 0 . 53 
f or those based on J udd ' s UC8 space and on tHo forms of Adal!ls 1 space). Thus the 
most sensibl e choice of for mul a would be the one that would a ccord ·best wi th the 
form of the color dt>ta one he1s available. I f one 1 s d~ta are in ~1unsell notation, 
the formulus based on r•mnsell colo1· space are easy t o appl y; if the data ar e in 
t erms of Hunter ' s j nstruments , u·se the formulas based on UC~ space ; if they are in 
r.c . I. ter ms, the formul a based on Adams ' Chrolllatic Val ue space is extr emel y s impl e 
and easy to ·appl y. 

'l'he gener al philosophy on iolhich tne various formulas are based is discussed br i efl y 
in a. recent paper oy Nickerson in the Pmerican Dyestuff Reporter, Tabl es fo1· Use in 
Computing Smv_ll Color Dj fferences {Pug. 21, 1950). Since much of the colorimetric 
data in t he texti:;Le fiel d are in J. C. I. terms , this report \o/8 s published to make it 
easy t o apply the . smal l di ff e.,rence formula bused on 1\l!ams ' Chromatic Value space . 
/my one who is interested can \vr i to for ,., repr int , either to the author or to the 
: iunsell Color Company , Inc., 10 E. Franklin Street, Dal t i more .2 , l-td. It might hel p 
to make clear some of the backg1 01md thi11kine. 

COLOR 
DIFFERENCE 
FORMULAS 

Since the preceding item was written by Niss Nicker son , 
there have been so1:1e l•ri.nor devel opments in the f ormulas 
used by the Edi tor· wbj ch may be wor t h r eporti ng. First he 
wished to second i.!:i ss Nickerson 1 s sugges t ions, end empha­

size 
her. 

reference to the pc.per sbe mentions j n i,he l ast par::gr oph as '\oJel l a s others by 
ln the work requested by the Ai'TCC Li [£htfestness Commi ttee, t he Editor used 
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the ~dams;type formulA i n e:zac tly the for1n applied by Miss Ni ckerson, except for a 
fina l ~rbi t rar y constant v1j:d ch es t ablished a uni t of smaller magnitude. (On thi s 
t he Edi t or has n6 specia l convicti on , <md is gl ad t o accept our Secretar y 's sugces­
tion of Cl Llni t f our time s as larr,e o.s his . ivior e of t his llelO\·T~) 

The Editor r ecently r esusci t a t ed a formula derived in 1945 for calculation of col or 
differences based on Munsell Henotcltions. It was prevtously unpublished because it 
vlD.S ~elieved t hat there were alre<1dy enough equ<Jti ons for the purpose on the marke t . 
l?J.lt previ ous l y publ ished formnlcw based on Munsell data f Dil ed somewhot badly to 
give. certain results obtai ned i n t he Editor ' s study of "on- tone f ading." The new 
formula r:: ppc1·ently gave the correct r esult, and also gave improved handling of 
sonte' partialJ.y published expe]:inwntal wor·k by fl . H:. bavidson . It vw.s reported at 
t he r ecent OSA. meeting in '·le.shj ngton. But even since t hen , ·further inter esting 
exper imental 7erification has been obtained, besides , 1 t has been fo1L11d (since the· 
meeting) t hp.t the deri vntion and the. assumptions on which t he equation wo.s bvs ed 
could be sti ll f urther simplified vri t h some further slight improvement_. 'l'he only 
asf;umpt.ion t..rhicb ls now._ ruade is tbCJt color di fferenc es can be r epresented along e · 
s ti.'aight ·line -i n Enclj djn s pace . T:1e r est is r igi d geomeh y applied t o the Nunsell 
cylind_rif:~§!;!,_ .. _q,Q9l:_<!~r!at_g S.Y?_t~..m~ .• _ ~L'lle formulo for color- differ onco I so derived, is : 
I =V2. ClC2(ji( H) -r C:.c) T+ (n!W) where ¢(~!) i s an abbrevia t i on for 
( 1- cos 3 .• 6£> fi) , and c-.b , aC blld dT ar e tho d:Lffer t:nces i n hue , chroma and value, 
respectively ' be ti-/GCn s .::unple o.nd st·:mdard' v.'hose chro:na s £I r e c.2 and cl. There is 
sti ll one uncert a in fa ctor ; thj s j s the relntj_ve visual m[-lgnitudcs of the 1-t.unsel l 
uni t s of hue , chroma and value , t..Tl"d.cb. eY:perience shows var y cons i derably ~odth ex­
peri mental condit ions . The ; .. runseJ.l ceoJ:1etr~· a s sumed f i xe::; the rel a tion of the hue 
uni t t o the .chrOJna uni t . It hc.ppcns t o come out (Hhen one us es the ave:tage .of the 
arc and the ci1~rd to meosun~ t,hc~ hue angl e) almost e:xac t l y wha t Bellamy and Newhall 
gpt e::.:pe1·imentally f or sma~l tliffer ences ; namel y 8 chroma eteps = 2.2 hue s t eps ( a t 
chroma E.. ) • . The Ji'..ditor ~d. th t en observer s for certaln condi Uons got 1 -value 
s tep = 4. 36 chroma s teps. 'l'his he rounded off to 1;4, gi ving "n" in his usua l form 
·as 4, and t he color . differenc e.~ I , . The value rtJ ( II) iWY be r ead off directly from a 

. .:.f. • • , 
simple table p1·epared by t he .~:di tor f or ell smell vaJ.ucs of cll • 

. The Edi t or give~ this formul e. here, not to advert i s G his produc t , but r ather t o ask 
r~aders who may happ\?n t o lw,ve exper i mental date by Hhich color- di f f erence equa­
t i onG may be t ested, to try th:i s formult• . !Ie is especial l Y ~mxious t o find the 
bes t value of "n " for specified condit i ons . Our Secret~ry· uses n = .2, and I SCC 
Chairman lalinldn 1 s f or mul:t uses a v£Jl ue of n near unity·. Thj s fi ts data on s ome 
tiles of hi r, bettor t han the above f orrnuln. \.Ji t h n :: L.,. , but no better than the 
formulc1 with n = l. 'l'ho Edi tor wonders lvlwther some glos s \.Jas i ncluded in the 
Balinkin s tud;-;r; a l s o v.rhet her the. "ratio method" he used woul d not have been im­
prov:ed .bY using a st:m d<:tr d color- ui f f ercnco not his smallest dif fere nce , but some 
dif f er ence i n t he middl e of the range . 'I'hGn i t vTould llave been nec essar y to say 
tha t a .given color differ ence .was only 2 or 3 t i111es P S larf-:·e .::ts the standard 
difference (not up to 6 or 7 times) . 

Quite different r e sult s were obtained experirr.entEJ1l,y by Hr. H. R. Davidson, and by 
the .Ed], tor indepencie:ptl y . The f ormer dc1;1J.'i~ 1.,rj th 30 colors (10 reds , 10 gr eens and 
10 blues) j udged visua1ly by five otse1·ver s lly the r atio llle thod and by t he formul as . 
The . aver age deviations ·betvTeen visiml r esult s cncl formula s were: Balinki n formula , 
0. 5E..; Nicker son index,. 0 . 42; Da.vidson ' s empirical method 0 .)0 ; nm1 for mul n (IHG) , 
0. 27. · Davids on, in an OSA paper no~oJ i n gn1J.ey prbof, e i ves the hue , chroma l:'md 
"value " limens obtained from i'lis datn • . Putti ng t.hese i nto the ne\.J f ormula gives 
a cons~ant total differc.nce ~-.rithin ± 6~~ (from tho mean of t he t hr ee) f or t he r ed, 
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the gr eens and the bl ues. For the reds , Hhich he thought h:i s · best data (be cause of 
the di ffeL'ence magnitudes) the average h_uc , chr oma and valt1e components of 14 were 
com;tant within + <1%. 

The Editor 1 s data were obtained in a s t udy of "on- tone f a.ding," This i s the color 
change due to ·loss of concentr3.t ion 'only, as \.!hen smne dye is merel y washed off the 
cloth. · . Hhen ten observers '~Iere sho\.m six 2~; blue dyeings alongside the correspond­
ing 0 • 5~ bl ue dyeings,. these differences He:re said by all observers to be ." a:t l east 
tvrice " the correopoPding difference in yello\.TS (changing from 2% t o 0. 5%) ; two ob­
servers sai d "2 or 3 t imes" ftS great . 'l'he Balinkin f ormula the reverse of this · 
r el ation ; th[lt i s , the r ·a t io : of blue difference to yel l ow differenc e was · 0 . 67 :1 
instead of 2:1. The Nickers on index was slightly better , yiel di ng 0.83:1. The new 
for111uls. gave s omewhat less than 2:1. 

. . 
Another of tho F:di l:.or' s r easons for t his item i s inv~lved ;in the dc.ta just quot.ed. 
BaUnkin uses n = 1.06, Nickerson uses n = 2 and t he ne\v ·formula in pr'eferr ed form' 
uses n = 4. 'l'his i s the order of app1·oximaUon 'to "correct ness"· ·i n .assaying all 
the quo t ed data on textiles. On the other hand, t he order is very different 1.:i th 
t he Balinkin t iles; and her e the Dalinkin and Nickerson :'ormula s appear to much 
better- odvantago . Fe- Dre thus · l ef t \.Ti th an unsolved question. lv'l'!a.t is the propE:r 
r el ation between · the vj snv~ magnitudes of a Nuns ell val u.e step ana a chroma s t&p-; 
and hoH does it var y vli th t extm e , experimental cond.i t ions and positi on in tl1e : 
color solid? 

'!iss Nickerson hC's di scussed a.bove the "philosophy" of the fOI'l11ulas; and in t he 
fol lowing "'e c'dti a bit more . 1'he Nickerson- [)tul tz c:Jmouflage colors have not been 
brought into thi s discussion for the follO\.Ting r eason . In the Balinkin til e exper­
iment, the s rune question is aslce:d of the observer C.l S the formu.i.as ask ; namely, how 
much l arger is the gj ven color- djfferenc e than the s te.ndard color differ8nce (?) . 
In the Nickerson- St ul tz work , · .the colors Here merely ranked on a E-- step scale from 
excellent match to very poor match. ' ·Te do not lmm: the rel ative · sizes of the steps, 
nor ...,rhether t hey can be · legitim~.t.cly averaged to compar e with data fr om formulas. 
'l'he E.di t or , out of curiosity , . culcu1uted a scaJ.e rMki ng correlation coefficient 
for 18 of the camou:r.'l age colors, betwt'lcm a Nickernon- Stul tz aver age visual r e.nking 
and t h,e new formula r anking. 1'hj s correH.Uon coeffici ent turned out to be 0 . 72 , 
perhaps faj rly good in vie\.,r of the quostj ons j ust stat_ed. 

Does any·one he..ve anyt hing .to add to this discussion? 

IIOVJ· F AR HAVE 
WE GONE? 

I. H. G. 

The r ecently reported ·completi on by Nr. H. R. Davidson of ·fl 

coJ.lect:i.on of dyed colors .<;n·ranged according to the Hunsell 
system· marks an vppropriuto t ime t o ;jSk the following 'question: 

Hhat propor tion of the way have \.Te gone tm.mrd tho colors of theoretical maximum 
possible s ~:~turotion ( chrmna) fo1· surface colors in every given hue and ' lightness 
l evel ? 

As i t is possibl e to co.l cnlate the limiting theoretical effi'cicncies of gas engines 
from · the Cr.rnot cycle; and compnrc a ctucl efficiencies \.J:i.th t hese , so is i t pos­
sibl e to· compare the bust ac tual; brj ghtnosscs ( C0111poslte s aturations and light­
nesses) of dyeings and pigmented surfdces wi ~-h the i decl limiting brightnesses . 
The Davidson color3 h:we gainod chro111n conside1·nbl y over the Muns ell Book of Col or 
sampl es in detrk l evel s, but bave los t in hj e,hest l e;vels and in t he blue to purp!le 
region ; but the net gain is o"Ver 200 col o1·s a.bo\re ·nhe r~unsell thousand odd. Wher e 
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t here i s a l oss , more co l ors could be used by l etting down the bars somewhat i n 
f astness. or "levul nessn o1· increasing costs. Ho1.>1ever, \.Je have computed ratios of 
a ctual t o maximum tbeoreticul b1·j ghtness&s by using for the a ctua l surfa ce either 
the dyei ngs or the H1.msol l pignwnted S1.1I'faces , 1·!hicbever i s greater in saturation 
(chroma) . Unlike the i1lunsE'll systen1, the dyer (aml John Q. Publ ic) are i nterested 
in bri ghtness, a composite o.f saturation and lightness. Eut Munsell chr oma may be 
subst.i tuted for br i ght ne::;s when consideri ng a constant lightness (Hunsell "value" ) 
level . 

hle shall state presentl y rea sons why the following figures are only approximate. 
They are, ho1.>1ever , cl ose enough to be very illw.ui nati uf. Cal culati ng .the ratio of 
t he rcaximum actual Hunsel l chroma to the maximum possible chroma at ea ch of 40 hues 
arld 8 Munsell "va lues", one to e i ght ( da.1·k to l ight), we find that the maximum 
r atio is 89%, rea ched i n the oranges (Muusell 5R) at "val ue" l evel 6 . The minimum 
is 8%, reached in Jl1u..'1sell 2 .5P at value level 1. Among ot her oranees , there are 
"effi ciencies " of 85-86~ a t \liunsell l Oll, va l ues 4 und 5; and over 80~: at sonie value 
l evel from l OR to 5GY. The highest f i.gure !lltlong t\1unsell greens ( 2. 5G through lOG) . 
is 38% and t he lowest figure there is 10%. 

The reasons why these figures are uot exact are three : (1) Foth the ~unsell book 
and the GAF colors made to match t he cor rected !1uns ell col ors ( the "Re- notations" ) 
included only t he ~ chroma s t eps , not tbe odd 011eS, so that 1.>1hen chroma 13 could 
be obtained onl y 12 may have been used in the cu.lcula tions ; ( 2 ) t he "maximum 
possible " data were not correctell for surface s cattering ; and (3) the Munsell 
chr mr1as used in obt a i ning the r atios wor e nominal not a tions , not the corrected re- . 
notations. The data. on ma:ximtliD chromas were obtai ned to nearest half steps by ·D. · 
Nickerson & S. M. Nevrha.l l (J. Opt. Soc. Araer . 33, 419; 19Lt.3) from original calcul a­
tions ·oy D. Ha.cAdam. I n spite of these err ors the quoted approxima te figure~ give 
a f airly good pict ure . Amon;,; the oranges , t he chemis t has gone roost of the way in 
securing the brightfJSt pos s i ble col ors; among the greens, he ha s go.ne only a small 
part of the wuy . Colors of other hues lie in betvre en. 
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