
J J'JJEJ\-SOCJ E -rY coL 0 1\ c 0 u J\l c J L 
NEWS LET TER NO. So 

NO VEMBER 19 4 3 

I . H. Godlove , Editor-i n- Chief 
Resear ch Laboratory. 

Charles Bittinger , Editor for Art 
C. E , Foss , Editor for Industry 

General Aniline & Fi lm Cor p ., 
Easton, Pennsylvania 

D. B. Judd , Edi "!for for Science 

EX£C UTIVE 
COMMI 'l'T .!:B 
ME 8 TS 

The I . S.C.C . Executive Committee met in Pittsburgh, during the 
Optical Society meetings, on the evening of October 7. On 
reconunendation from the Problems Committee it was voted that a 
separate committee be set up to study oolor-visio~ defects t o 

be known as Problem ll . The committee pe rsonnel wi ll be announced late r . At the 
next annual meeting the subject for discussion, it was decided, will be small color 
diffe r ence s . The fol l owing progr am committee was a ppointed to pl an the 1944 a~~ual 
mee ting: Isay A. Bal inkin (ACe r S) , Francis Scofie l d (FPVPC) , Edwin I. Stearns 
(AATCC). Frederick T. Simon (HAG), Norman Macbeth (IES) and Dorothy Nicke r son, 
Chairman. 

PROGRAM 
PLAN S FOR 
ANNUAL 
M~BTING 

The Pr ogram Connni ttee me t in New Yor k City on Novembe r 6th. 
They r eport that the 1944 annua l meeting of the Inte r - Society 
Color Counci l will be he l d on Wedne sday, Ma rch 1 , 19~4 at the 
Hotel Pennsylvania in New Yor k City . The meetin~s will con­
sist of a Discussion Se ssion and a Bus iness Se ssion. Pr e pare d 

discussion will be de voted principa lly to probl ems r e late d t o the mea surement and 
specification of small color diffe rence s , but time will be arranged f or brie f di s ­
cus sion of othe r problems that de l egate s may wish to bring before t he meet:i.ng if t he 
se cret ary is advised in advance to arrange for it. The meeting will be he ld t he day 
before the wint e r meeting of the Optical Society. 

For the bus iness ses s ion each delegation is requested to have an a~~ual report 
covering color activities in its own member sootety and any r e commendations for 
Council inve stigation or action that the de legation wishe s to submit . 

WA SR I NGTD?r AWD 
BALTUWR..!: 
COLORI3TS ~kt!:ET 

On Monday evening , November 29 , the Washington and Ba+timore 
Col orists will meet for dinner . They expect as their guest 
speake r Atr. Faber Bi r ren , whose r ecent work i n col or e ngi ­
nee r ing has received constderabl e favorable notioe in the 

safety-engineering wor l d . This is the first meeting of the pre sent season. Because 
of wartime rationing and l abor shortage , gue sts for dinne r must make paid rese rva­
tions \~ 11 in advance of the meeting . Mr . Harry J. Kee gan , Nationa l Burea u of 
Standar ds, i s chairman of the 1943- 44 Program Committee . 

OVERS~AS 

ME SSAGE 
FRJM 
DR. SCOTT 

From Colone l Scot t , vice - chairman of the Council, on active 
duty ove rseas since July 1942, our se cretary ha s r ece ived a 
note dated Octobe r 23 acknowledging r ece ipt of a l ette r and 
repor t of the r e cent Executive Committee meeting. Coloae l 
Scott seems glad to be kept · po~~ed . on Council acti~~tie s ~nd 

says that "t he continuance of the worl: on col or :llia.tching ·of t extile s is ve ry 
gratifying t o me und I on ly wish it wer e possible for me t o t nke an acti ve pnrt in 
it." He asks to be romembered to nll his Washington and Council frie nd s . 
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REPORT 
OF 0 . S. A. 
CJ L J R I MiTRY 
COMM ITTEE 

The Octob0r number of the J ourna l of the Optical Society 
of America is pnrti cul a rly v.e lcomed by a ll t echnico.lly 
mi nded col ori sts . In it, publication i s begun of the l ong­
awai ted Col orimet ry Conunittee Report. There is brie f 
editoria l conuncnt, then a 10- po.ge introduction by Dr . Loyd 

A. J ones. chai rman of the committee , giving the historica l backgr ound o.nd evol ution 
of the report. The Optica l Soc iety expects t o publish tho fina l repor t in book 
fo rm "o.mply illustra.t ed and we ll supplied with col or plates "; but meanwhile it 
has been deemed desi rabl e to publish in the journa l certain compl 8ted porti•)ns of' 
the report. Chapt e r II, "'rhc Concept of Col or, 11 appears in t h0 October nu.'!lbe r; 
and othe r ehaptcrs will fo llow. Chapter I , consisting; of a. popul ar and non­
technical introducti on to the sc ience of col or will not appea r in the journo.J. 
because it co.11not be satisfactorily publi shed without extensive use of color pl utes . 

Those not o.cquainted with the co.usos of what has seemed to some e. l ong delay in 
publishing this r e port will find t hose r easons discussed by Dr . J ones in his pnpe r. 
Eve ryone conce r ned with t he science of col or vall fo llow the publication of t h i s 
report with the keene st inte re st. 

CJLOR 
CONSTANCY 

The invited pape r gi ven by Dr. Harry Re l son on the Vision 
progr am of the 1943 O.S.A. meeting i s published in the 
Octobe r Journal of the Optical Socioty. Dr. He l son is 
pe rhaps the l ending authority among psychologists i n this 

country on tho subject of col or constancy and r e l ated subjects ; and his pape r 
entitled "Some Factors o.nd Implications of Col or Constancy" >vas i~vited i n orde r 
t o r evi ew this subject and call i t to the att ention of col or vror ke rs i n this 
country. The subj ect ho. s ve r y pract i cal implications ; and incr easing attention 
is being pai d t o i t in corrunercia l f i e lds : in photography , fo r oxa"1lplo ( so -..ve ll 
demonstrated by Mr. Rnl ph M. Evans at l ast winter' s 0. S. A. Meet i ng ). Dr . He lso~ 
has done the 0 . S. A. and nll I . S. C. C. membe r s a r ea l service in taking time 
out of hj_s ve r y full progr am of war work to prepare this ve ry useful r eport. 

I.S. C . C . 
COMMIT fEE 
TiST 
DiSCRIBiD 

ness Symposium and will 

FARNSWORTH 
COLOR-VISI ON 
TESTS DESCRIB~D 

NBW MATERI ALS 
FOR C J LOR­
APTITUDE TEST 
AND F OR C8 LOR­
BLINDN£ S S STU DIES 

The use of ISCC Color Aptitude Test mat e r ial in a singl e ­
judgment t est for r ed-green disc r iminat ion is desc r i bed 
and illustrated i n a papor by Dr. Le Grnnd H. Hardy in 
the Sept ember, 1943, J ourno. l of the Opt i cc. l Soci ety. This 
pape r wi ll be bound with othe rs of the O. S. A. Color Blind ­
be sent to Counci l de l ego.tes and members in the ncar futur e . 

The Farnsworth- Munse ll 100-hue nnd Dichotomous Te sts f or 
color vision are described in the Sept ember Journal of the 
0 . S. A. This pape r will a l so be bound ,.,_,it h the I SGC 
color-blindness papers to be sent to members in the near 
futu re . 

On Sept ember 25 a gr oup of c01mnitteo chuirmen o.nd other s 
wor king on t he pr oblem met ·with the Col or Aptitude Te st 
~fute rials Commi ttee to develop spec ifications for new 
expe r iment a l materia l for t he Col or Aptitude Te st to r e ­
pl ace the first set of :m.ut e ria l s now worn out by con­
tinued ha rd use . It wo.s decided tho.t the 11CAT 11 and 11CBT11 

rno.te ria ls should be made separ at e ly , except that CAT mat e ria l s in limit ed quantity 
woul d be rno.de avui l ab l e fo r CBT work. Spe cification for the CAT mo t e r io. l s on 
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meto. l simi l o.r to the l o.st mate r ials we r e ngreed upon as fo llows : A set of 50 chips , 
10 chi ps ouch i n the fo llowing r nn$es : 10 RP 5/4 to 5.1/5; 1. 5 8~ 5/4 to 5/5; 
10 YR 5/4 to 5/5 ; 10 PB 5/4 to 5/5 ; N 5/ to N 5. 5/. The gloss of tho new sa.mpltJs 
is to approximate thnt of the preceding set. Detni l s of size , etc ., were loft to 
Mr. Foss and Dr. Dimmi ck. The muterio.l s commi ttee (Mr. Granville , Mr . Mricbeth a.nd 
Mr. Foss) thought that tho new CAT materials coul d b-.; comple t ed by Decembe r 1, 1943 . 

For separo.te CBT mo.t e ria l i t wns de cided tha.t n series of the CAT hue s, o.nd thei r 
complements , shoul d be made up from mnximum chromas through N 5/ in steps appr oxi­
mating one - third of a Munse ll chromo. ste p. Thi s mate ria l will be deve l oped on 
paper i n small quantities for e:{perimcntn.l use . Y.rs . Bella.my of the Munsell Col or 
Company a.gr eed t o investiga.te the poss i bility of prov i ding the committee with a.t 
l ea. st a. pa.rt of this ma.teria l. 
Approximate specifications f or the CBT materials are given in the folloning 
Munsell notations: 
For the protanope se ries: 10 RP 5.5/10 through N~ to 5 BG-4 .7(6 ; 
For the deuteranope ser1es : 5 RP 5/10 th r ough N 5 to 10 G 5/7; 
For the tritanope se ries : 2 . 5 GY 5/6 through N 5 to 10 PB 5/lO; 
For t he tetartanope se ries : 10 YR 5/7 through N 5/ to 2. 5 PB 5/10. 
Financial support in the production of these experimental materials would he l p i n 
getting them more rapidly; but without it the commi t tee and its friends a re devel­
opi ng the work as rapidly as they can. The CAT-materials committee is i tse l f 
underwriting the production of the material on metal, whi l e the Munsell Color 
Company has a gr eed to do vmat it can in the production of the CBT mate rials . 

COLOR 
AND FOOD 

A clipping from an Associated Press dispatch dated at Vio.shington 
October 16 , strikes a color note . The new r ation tokens , i c 
says , will not "jingl e , j ingl e , j ingl e " in your pocketbook , but 

wi ll glow, glow, glow; that is , f luor-, f luor-, f luor-, not phosphor-, phosphor-, 
phosphor- esce . They will be made of vulcanized fibe r and ¥nll be t r eated vnth a 
f luorescent chemical. Meat and fats wi ll r equire red tokens ; processed foods , blue 
ones with a thin band of ye llow -- the coolest combinat i on according to the expe r i ­
ments of Mis s Collins . Even as the illustr ious Newton did , the Government combines 
col ors and numerology. We a r e told that we shall never need more than nine r ed and 
blue tokens . For they a r c onl y for "change , 11 being worth one poi nt ; but when they 
go into circul ation, they vn ll automatically make our r emaining r ed and blue ration 
stamps worth ten points, r egardl ess of thEl numbers printed on them. 

"DR .! L 
ARNY 

v.- - ~ 

With profound r egr et we announce the death of Dr. H. V. Arny. 
Dr. Arny was we ll known t o Council members beco.use of being one 
of t he origina l gr oup who wor ked with Professor Gathercoa l on 

the color-names pr obl em for the U.S. P. Revision Committee . It is he who developed 
the Arny solutions , a series of standardized stabl e inorganic sal t solutions (the 
Co- Fe - Cu fluids) used for co lorimetric specifica.tion. (See News Letter No . 1; 
October 1933) . For many years Dr. Ar ny '~s professor of pharmacology at the 
Col umbia Unive r sity School of Pharmacy . He r etired from active wor k severul years 
ago . 

FLAG 
COLORS 

In earlie r issues we have dea lt vnth TCCA coope ration with the 
Wa r Depar tment Quartermaster G3ne ro.l' s Office . Fr om a r ecent 
announcement we le~rn that this Depar tment and othe r s requested 

the association to compile a standa rd r efe rence fo r tho authentic flag colors of 
a ll the United No.tions and the South iune rican r epublics. Mr s . £,1ar ga rc t liayden 
Ro rke , manuging director of the TCCA, states tho.t the preparat ion of this collection 
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of f l a g col ors enta i l e d a vast amount of resea r ch . Sour ce s i ncluded auth0ntic 
histori ca l document s and origi na l sampl e s supplied to t he Association by embassies 
and l egat ions . Eve r y f l ag color was car ef ully mat ched a ga inst sampl e s having 
color names cr eat ed by the TCCA; the majority we re f ound i n the Ninth Edition 
Standard Color Card of America. , issued by the Assoc i at ion; othe rs vre r e in its 
seasonal ca rds or its u. S. Army Col or Curd showing Officia l Colors f or the Arms 
and Ser vi ce s . For faci l itating r ef e r ence to the col l ection by i nte r est ed industrie s 
re pr e sent ed among t he TC CA membe r s, one copy will be a t the Philade l phia. Quo.rte r ­
maste r Depot , a second in the Wo.r Department at Washington o.nd a. third a.t the 
TCCA headquar te r s in Ne·w York. 

AMER I CAN I NST ­
ITUTE C)F FHYS I CS 
BUILDING FUND 

The American Insti tute of Physics ha s contract ed at a 
ve ry r eal bar gain to purcha se the bui l ding at 57 Ea st 
55th Street , New York City , a s a nat iona l headquar t e r s . 
Because of war-time activitie s t he r e is no time f or a. 

concerted drive for the comp l etion of a $75 , 000 building fund. Physic i st s who 
a r e me mbe r s and f riend s of t he organization ' s membe r a ssoc i ations have a l re ady 
pledged about $50 , 000 , l eaving $25 , 000 still to be contributed. Small cont ri­
but i ons a s we ll as l ar ge ones will be we l comed. 

The Inte r - Soc iet y Col or Council is connected with the American Institute of 
Phys ics through one common membe r body , the Opt i cal Soc iety of Ame rica . Through 
the publicat i on of t he Journa l of the Optical Society , the Ame r i can Insti t ute of 
Physic s ha s contr i buted materia lly t o color knowl edge . No l e ss than t wenty- five 
pape rs on col or ha ,re appeared i n the l a st t we l ve i ssues of t his j our na l . It has 
t he r e fore occurred to your edi t ors that many of our i ndividual membe r s , as we l l 
a s delegates f rom membe r bodi es not associated with t he Ame r i can Instit ute of 
Physic s di r ect l y , may cons ider it appropriate to acknowledge their i nde bt edness 
t o t he Institut e by sendi ng i n a dollar or t wo t o a f und that may be t urned over 
to the Insti t ute i n the name of the Int er - Society Color Counc il. We might be 
able to col l e ct a t l east a hundr ed do l lar s to a dd to t he i r fund - - and every 
hundred dolla r s counts ! 

Your name will not be used , nor can the amounts be a clmowl edged as r ece ived, but 
if you will send contribut ions to our treasure r , mar ked "for A. I. P. Building 
Fund , 11 the se contributions will be he ld until the next is s ue of the News lette r 1 

whe n the amount re ce i ved will be announced , and t he money t urne d over to the 
Ame rican I nstit ut e of Physics. 

We have neve r before s ugge sted anythin~ of thi s sort to our r eade r s , but ·we 
be lieve t he situation i s unusual. We hope your r esponse will be unanimous ; we 
know i t will be if you can realize , a s your editors do , t he pr e stige a nd st abilit y 
which c omes fr om a nationa l headqua rte r s , and can appr eci at e the i mportance of 
having our fr i ends bec ome strong and influentia l . The bui l ding i s described, 
and seve r a l beautifu l photogr aphs of its r ooms a r e repr oduced i n the Octobe r 
number of the J ourna l of Applied Phys i cs . 

WE GLOAT 
WI THOUT ( ? ) 
RANCOR 

The fo llowing item was sent to us by an as soc iat e \re l l 
knovm f or hi s accomplishment s in col or science but ne ve r 
known t o be of vengef ul natur e . He wr ote : "Wltlybe you 
ca n gl oat a bit about t hi s unexpected compl i ment t o 

American c ol orimetry f r om t he enemy . " I n t he ar ticle i nvol ved , Di e chroma.tische 
Linse a l s Farbgeber, by E, Buchwa l d, Phys . z. 44 , 156 .(1943), a chr omatically 
ove r - correcte d doubl et is used wi th a diaphragm nea r t he f ocus t o pr oduce chromatic 
li ght ; a nd on page 157 appears : "In t he fo llowing it will be shown how t his 

' 
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(lens -diaphragm system) cnn be made fruitful also fo r col or science , which indeed 
has recently met vnth keener interest ; see pe rhaps the esta bl ishment of the C~rman 
Color Conunittee \'!hose aim i s to ret reive t he undeniabl e lend of the Americans in 
this fie l d ." The t r ans l ation is our correspondent's . 

A. P . A . SEMI ­
CETENNIAL 

"El aborate plans had been made to ce l ebr ate the 5oth An..'1.iver• 
sa.ry of the founding of the Ame rican Psychol ogical Associ ­
ation by a. conunemor a.tive meet ing in September, 1942. 11 So 

says an artic l e by W. C. Olson , Secretary of the APA, in the October 1943 issue of 
the A. A. A.S . Bulletin. But this meeting , as we l l as all scientific sessions , v~s 
banned for t he '~r' s duration. The seve r a l speeches pl anned for the anniversary 
meeting we r e publ ished in the first ( January , 1943 ) numbe r of val. 50 of the Psycho­
logica l Review. The issue a l so contains a.n ar tic l e by Dr . s. W. Fernberger detail­
ing trends in the deve l opment of the Association , which has long been n member -body 
of the Col or Council. Dr. Fernberger a lso supplied to Dr . Ol son da.to. for the a rtic l e 
in the A. A. A. S. Bull etin. We find the r e , among other things, that the membership 
has increused from 31 in 1892 to 3231 in 1942 ; that the APA now publishes seven 
journals and n Year Book; and that it is affiliated with or repre sented in tho Ame r­
ica n Association for the Advcncoment of Science , the Counci l of the hmerican Docu­
mentation Institute , the American Standards Association , the National Research 
Council nnd the Inter-Society Color Counci l, as we l l as a number of othe r national 
or loca l psychol ogi cal associations. We here r emind you that one of our APA de l e ­
gates , Dr . Forrest L. Dinuni ck , has bean chair man of the ISCC (and nov1 of it s Problems 
Commi ttoe ) , while anot her, Professor Michae l J . Zigl e r, has been nominated by the 
Nominatinf Committee as chairman for 1944- 45 . 

COLOR IN 
CAM.JUFLAGE 

This is tho title of o. l nrge-sized free pamphlet publ i shed by 
Eberhard Faber , Inc . , and prepo.red as a "basic r efer ence 
course for t eachers, by William Allon Rose and Robe r t Lee 

Corsbie , l ecturers at New York University. Whi l e it deal s with the various pho.ses 
of camoufl age , the greatest stress is placed on the importance of color in those 
phases . The pamphl et ' s t ext i s clarified by illustrations , including col or photo­
gr aphs . It is r eviewed o.nd described in the July 1 1 1943, issue of The Art Digest. 

COLOR IN 
I NDUSTRY 

We have r ecently r ece ive d o. folde r , containing o. se l ection of 
r eprints on the functional use of color in industry to improve 
production , safety and morale , by Faber Birren, outstanding 

exponent of such col or applications . Two of these , his "Col or for Production" (July, 
1942 , Architectural - Forum) and "Col or-Conditioning in Mode rn Industry" (July , 1942 , 
Dun ' s Review), •ve have previously mentioned in these pages . A.YJ.othc r a r ticle inc l uded 
is the we ll - illustrated "Why not Use Color?", which is r eprinted from the :~at iono. l 
Saf ety News for Juno , 1943. There is also a. smo.ll 4-pago pamphlet, •tvvo.r Paint for 
Plants, " from Modern Industry, April 15, 1943. These deal with various phases of 
the functional use of color in industrial pla::1ts and a r e written in Mr . Birren •s 
usual fre o , lucid a nd informative style . 

CJLOR AND 
PEOPLE 

In part o.long similar lines is the talk by Faber Birren an­
nounced for the afternoon of Novembe r 19 o.t Fullerton Ho.ll , 
tho Art Institute of Chicago . This talk, entit l ed Color and 

People , is a r eview of Mr . Birron' s experience with col or in art , science o.nd i ndus­
try : the physica l and emotional influences of color ; color preference as nn indica­
tion of personality and characte r ; mo.ss reactions to col or ; tho uses of color in tha 
wnr effort to speed production and promote bette r safety and mor ale . 
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SH.\XBY 
THEORY 
OF CJLOR 
VISION 

We ho.ve recently r e ceived reprint of an a rtic l e by Dr. John H. 
Shaxby of the Physiology Institute, University College , Ca rdiff. 
entitle d "On Sensory Ene r gy , with special r eference to Vision 

and Col or - Vision"; Phil. Mag. (7) 34 , 289-314 (may 1943) . This 
interesting paper examines the mathematical consequences of the 

hypothe sis that the energy of the primary stimulus sets up disturbances i n some part 
of the r eceptor mo l ecule s (called receptor elements) , and when these disturbances 
reach or exceed a certain threshold value the receptor e l ements eject an ion or 
e l ectron, whose cha r ge goes to form a unit of the tota l cha r ge initiating a burst of 
action current . The consequences of this hypothesis a r e stated in t he fo llowinif out­
line which ~onstitutes the author ' s ovm summary: 

Tr ansformations of the energy of a primary sensory stimulus to that of mol ec ul es of 
the mo.teria l of a sense-organ l ead to the concept of r eceptor energy , in the fonn of 
damped vibr ations causing the ejection of e l ectrons. I t is shown that this energy , 
the proximal stimulus of sensory act i on currents,. is the quantity S in the Vleber­
Fechner Lo.w S = K log I /I

0
• The limitations of t he l aw a r e discus sed in connecti on 

with the unequal sharing of stimulus e ne r gy among r eceptor mo l ecul e s . The CllSt) S of 
steady stimuli (in the skin senses , sme ll , etc. ) a r e contraste d with those of pe riodic 
stimuli (in hearing a nd sight) . 'fhe values of the visibility function f or diffe r ent 
wave -le ngths are cal cul ate d and shown to o. gr oc with the observed va lues . A theory of 
co l our -vision based on the e l ectronic content of the discha r ge s of action current, 
o.nd not r equiring tho r e tinal triplication of the trichromo.tic theory , is sho,:m to 
l ead to o.u e quation for a mo.tch in co lour which is in o.ccord with ob ser ved dato. . 

NEVI,' ANSCO 
COLOR FILM 

In the Se ptembe r-Octobe r, 1943 , issue of Tho Ansconian is nn 
a rticle by Technical Editor Frank Wing Jr. on the new .hnsco Col or 
Film. For the prese nt, the e ntire production is being supplied 
to t he United States Government . the armed forces and our a llies , 

and i s not e xpected to be avai l able to c ivilians until o.fte r the ·war's dur ation. The 
simplified development proce ss is of great i mportance in recording subjects of' o. con­
fidentia l no.ture , ns in milita ry photogr aphy and c r iminology, since the film need not 
l eave the hands of the p r oper authorities at any t ime. With the new f ilm, the r e a r e 
nvo.ilable vi 1fid color picture s showing no appr eciable gr anula rity and using ordj.nar y 
came ras and da rkroom facilities. The process is a subtro.ctive three - pri:mnry one not 
r equiring tha t the film be r eturne d to the ma nufact ure r for processing . Tho process 
was de veloped a long lines foroonsted by the proces s patenta d by Fischer o.nd Siegrist 
about 1912. The original difficulties , such as diffusion of the color- forming sub ­
sta nce s , hnve been ove r come by a long- sustained a ttack in which entire fv~ilius of 
old and ne·w dye - forming substance s we r e discovl:l r e d and in1fc st i gnted . Fo r description 
of the proco ss , the a rtic +e by Wing should be consulted. 'fhe is sue mo.y be obtnimd 
fo r 15 ¢ f r om Agf a Iillsco , Binghamton, N. Y. The article illustra t e s the pr ocess ·with 
two pages of schematic co:J.o r pl a.t o s and a col or- photogr aph of a Flying For·~ rc ss ove r 
snow-cove r ed Mt . Raini e r., . 

A COL·JR 
SYSTiM 
BOOKLET 

Recently . thr ough Mr. H. J. Kaufn1Em of the ~noral Printing Ink 
Corporation , we r ece ived a ve r y inte r e sting 24-pn.ge bookl et 
(4 x 5 11

) on Color Systems : Munsell and Ostwa l d . We be lieve tha t 
Mr . Birre n and the others at Gene r o. l Printin~ I nk conce rne d Y!ith 

its production must have ha d a lot of fun and satisfaction in getting out t his book­
l et. On one short page it r e f e rs to t ho eye ; in three po.ge s of t ext and one of 
drawings i t briefs the h istory of col or systems and solids . Four page s of text and 
throe of illustra tions are devoted t o Munse ll o.nd Ostv.ald . Faber Birren de scr ibe s 
and illustro.t c s whut he call s the e l ement s of color in anothe r two pages . Wi t h c. 
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distinctive cove r pnre and a back page which lists the seve r a l divisions of the com­
pany, the bookl e t is compl ete . Packed into i t is a lot of useful information. 
Though we have made no inquiries , ·we a r e sure t hat copie s woul d be made avai lable to 
any of our r eade rs who mi ght write for them. Address Mr. H. J . Kaufman , Ge ne r o.l 
Printin~ IQ~ Cor poration , 100 Sixth Avenue , New Yor k City . 

VI TA l\li i N 
B AND 
GRAY HAIR 

Once upon a time one of our med i ca l members r e por ted that he could 
fo resee litt l e pl ace in medicine whe r e the r. s.c.c. color name s 
could be used. In a r e cent experiment by the Food a nd Drug Admin­
istration to find out whethe r the administration of cal cium panto­

thenate wa s effective in r e stor ing the col or of gr ay ha i r, color obse r vations on cut 
sampl es of hair for over 30 pe r sons participating in the test , v.~ re r e por t ed in te 1~s 
of Munse ll noto.tions and ISCC - NBS color name s. The use of ISCC- NBS names mo.de the 
r esults easy to unde rstand . Measurements we r e reported to the rood and Drug ~dmin­
istro.tion by Dor othy Nicker son, who coope r a t ed with Dr. Irvin Ke rlan i n charge of 
pl anning and compl eting the test . As reported by Kerlan and Henvick in the October 
16 numbe r of the Journal of the Ame rican Medica l Association, base d on those co l or 
measur ements ther e is no evidence that cal cium pantothenate had any e ffect during the 
course of this e xperiment in r estoring natura l ha ir color. The t it l e of t he pape r 
is "Calc ium pantothenate for human achromot r ichia - l ack of value on pr olonged 
administration." 

COMM£NT ON 
THE W ILLM~R 
HYPOTHES I S 

At the Editor ' s r e quest, Dr . Judd has commented on the Willme r 
hypothesis r eviewed in our July i ssue : In a br i ef note (Natur e , 
151 , 213- 215 ; February 20 , 1943) , E. N. Willmer, Phys iological 
Laboratory, Cambridge , explores the possibility of constructing 
u theory of vision on two retinal r esponses , the cone r esponse and 

the r od r e sponse . He poi nts out that this hypothe sis o.t l east has the me rits of not 
mul tipl ying the se nsory e l ements and of not invoking nny structure s wh i ch a. r e not 
demonstr abl e , and shows how sever a l of the more recent discove r i es , s uch as the sym­
metr y of the luminosity functions (rod and cone ) expressed i n t e rms of quanta , the 
"off effect " in e lect r oretinograms , and the antagonistic effects of adr eno.lin and 
pilocarpi ne on the sensitivities of the eye to ora nge and to bluegr een , accord with 
this hypothes is. It is inte resti ng to see how these phenomena combine to sugge st 
the hypothesi s adopted. 

The a uthor a l so points out that "any theory of co l our v1.s1on must satisfactorily 
explain such things a s saturation , hue di~orimination , colour contra st , col our fie l ds , 
col our mixture and compl ementary col ours; col our bl i ndne ss and so on " and then goes 
on to show how col or mixtur e has to be handl ed by the t wo- component hypothesis unde r 
consi de r ation. It i s st ated (p. 215) that, "Consideration of Fig . 1 might suggest 
that any combinati on of rod n.nd cone r esponse s , and t he r efore any colour sensc.tion, 
should be obt~inable by suitabl y mixi ng an extreme v i olet, stimul at i ng r ods only, 
with an extreme red, stimulating cones only. 11 'l'his is , in fact , a corr ect deduct i on 
from t he premise s ; and f r om the condition for the perception of white light (p. 214) 
"that the t ot a l r od r e sponse is equal t o the total cone r esponse " it may be furthe r 
deduced from the se pr emises that an obser ve r whose col or vision i s bused upon the 
respons~o curves of Fi g . 1 would pe r ce ive a neutral point in the spe ctrum corr e ­
sponding to t he i ntersection of the t wo r esponse curves (about 540 mp ) . Thi s part 
of the spectnun coul d not be distinguished by the obse rve r char act e r ized by these 
r e sponse cur ves from a mixture in suitabl e pr oportions of extr eme spectnun violet 
with extreme spectrum r ed. It is significant , howev.:~ r, that the actua l norma l human 
obser ve r sees a great diffe r ence bet ween such a mixture (satur ated purple ) and the 



I - S. C. C. }~NS LETTER NO. 5 0 8 . Novembe r 1943 

spectr um at 540 m~ (satur at ed gr ee n) . The conc l usion is , therefor~ , thnt a .mo chanism 
compr ising onl y two inde pendent components at any stage in tho cha1n of r et 1no- ne ur n l 
events comprising the pe rception of a col or cannot possibl y accor d with the facts fo r 
a normnl obse rve r vmose vis i on is char act e r ized by t h ree degr ee s of freedom. 

We be lieve t hat a t this poi nt t he author shoul d have give n up t r ying t o get a long with 
a syst em ho.,rine; onl y two components; but he pa sse s br ave l y to an o.ttempted predi ction 
of c ompl ement o.ry ·wo.ve l e ngths. Since h i s comment on the r e s ul t of t h is o.ttempt is 
that i t i s a n "inte r e st ing , t hough somewho.t myste rious , conf irmn.tion of the hypoth­
e si s ," i t seems like l y t hat t he o.uthor r eo. lized t hat ho wo.s in deep ·wa t e r . Lost o. 
theory be judged too ha r shl y , howeve r, l~t it bo recalled that t he life expoctnncy 
of o. col or t heory i s onl y a f ew years . Br a i n children of t hi s kind have been aban­
doned, or evon done t o death , by the ir c r eator s with litt l e l oss of pr est ige ; a l ate r 
pr oposal by the pre sent author may yet succeed in sal vaging the good points of t h i s 
one . 

OUTLINE 
HI STORY 
OF COLOR 
( CONT . ) 

1665 R. Hooke ( 1635 - 1703) combat ted tho views of Ari st ot l e about 
light a nd col or , which sur vi ved Nawton 1 s dnJr and r.ppoare d in f!oeth~:: , 

and tho i dea s of Deco.r t e s . Hooke regarded light a.s o. ver y quick 
vibr ation propagated with a finite ve l ocity ; he gave what is some ­
thing l ike Huygons construction f or finding t ho wave -f r ont on re ­

fraction; but s ince he t hought that l i Ght t r ave l s fast e r in o. solid mo dium than in 
air he found thnt in the medium the wave f r ont must rnLlke an a cut e ang l e with the r o.y. 
It wo.s with thi s "obliquity " that he connected col or. "Blue i s a n i mpr e ssion on the 
r etina of nn oblique and confused pul se of light , nhose wenl'.:ost pt'l. r t pr e cedes , and 
whose stronge st fo llows •••. • , Ro d is an impre ~ s io~ on tho reti1m of an obl i que and 
confused pul se of light , who~c strongest part procedos nnd v1hose weakest fo llows . " 
For h i m b l ue and r ed we re tho pl'i mary hue s , o. ll ot he rs be i :1g mixed , (From lilldr ade , 
1942) . . 

1669 E. Bnrthol inus r ecor ded the obse rvat i on of doubl e r efraction i n I ce l and spur 

1670 The painte r Hobbemn f l our ished 

1672 Unde r t he i nf l uence of t he Fr ench minister Col ber t , d ' 11lbo publi shed a code of 
regul ati ons fo r dye rs , ·who v10 r o divi ded i nt o "Dyer s of t he Great Dye " ( f e st ool or s) 
and "Dyer s of the Lit t l e Dye " (fugit i ve col or s ) and f orbidden to use tho dyes of tho 
othe r c lass . One r egul ation rend : "All vi s ible obj ects a :rte dist i nguished or render ed 
de si rab l e by the i r col or s , w!tich must be not onl y beautiful, t o gi ve conrrno r c i.u l 
currency t o t he stuffs , but o. l so good , that t he ir dur o.bi lity be equa l to t ho.t of the 
f abrics t o vlhich they a r e applied . 11 

1675 Newt on published t he "Discour se on Li ght und Col ors 11
; st udied into r f..:; r encc 

phenomena. i n tho f orm of the col or s of thin and t hick pl ates and i n t he fon n of 
"Newton 1 s r ings 11

; discove r ed tho l aws of astigmati sm of oblique bund l e s of rays ; 
in a l et t e r t o Hooke snid that light is somet hing capab l e of exci t i ng vi brations i n 
the ether, but he f i nally adhe r ed t o o. corpuscul a r theor y because of' the f ailure of 
Huygens 1 t heory t o account f or shadows by r e ctilineo.r propttgnt ion1 o.nd pola rizat ion 
of light . His theor y invol -.,ed f its of ensy r ef l ecti on und refr uction of cor puscles 
maki ng up a.n ethe r . 

1675 (or 1676 ) 0 , Rome r ( 1644- 1676) f r om obse r vati ons on t htl ec lipses of the moons 
of Jupite r , deduced t he fini t e ve l oc ity of l i ght 
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1677 Decartes in a posthumous publication e xplained accomodation as due to change in 
the form of the crysta lline l ens 

1678 C. Huygens (1629-1695) made the f irst c l ear statement of the wave theor y of 
tight ; used the principl e of t he s upe rposition of waves ; began work on the "Tr e. i te 
de l a lumi0r e , 11 which was not pub li shed until 1690; be lieved that nll col ors a ro 
composed of two prima ry one s , b lue o.nd ye llow 

1680 J. Br enne r published o.t Stockholm a Col or Table , o. collection of the coloring 
matte rs then existing 

1684 D. Tubervil l e fi r st discusse d a case of co l or blindne ss 

1685 1 •• Cassius de scr ibed the "purpl e of Cassius" 

1689 R. Wa l l e r made a sort of che ssboa rd a rrangement of col ors in v1hich on ono of 
two adjacent edgos we r e pl o.oed washes of 'White and blue pigments whi l e on the other 
were placed washes of b l nck , r e d n.nd ye llow pigments . Interior squar es contained 
the corresponding mixture s . 

1690 c. Hugens publishe d his Tro.ito de lumi~ re olucido.ting the wave theory of li g:ht 
and the principle of supe rposition , ·whore he explained r eflection o.nd r e fraction but 
not shadows nor pol arization. In 1691 ho de scribed o. 11 schomatic eyo . 11 

1692 Ne\rton first attributed the sun's o.nd moon ' s halos and coronas t o r e frac tion 
and r eflection in drops of ¥~to r 

1703 Huygens 11Dioptrica , 11 begun in 1652 , published 

1704 J . Me ry f irst view0d accident a lly the pupil di l ation and t ho fundus of a cut' s 
eye ; but his explanations ~wre poor 

1704 Newton published his 110pticks , 11 f irst scientifica lly inve stigati ng col or ­
stimulus mixture ; fir st statement of the l uminosity of the spect rum; doub l e refra c ­
tion; colors of t h in pl a t e s 

1705 Hooke stnted that the l i mit of r e sol ution of the shn.rpest eye is half a minute 
of a rc , o.nd that f or hardly one pn rson in a lumrlred is it l e s s than &.~o minute 

1705 M. Bris seo.u r ediscove r ed the t rue locution und nature of CQto.ruct 

1709 De l a Hir e e xp l o. inod pr operly Mery ' s (1704) vi ewing of the fundus 

1709 Bishop G. Be rke l ey (1685-1753) publishe d ''1. New Theor y of Vi sion"; analys i s of 
ste reoscopic vi sion; primary qua li t i c s o.s dopundent upon ne r vous reactions as second­
ary qualitie s 

1710 The pninter Wnttoo.u flourishe d 

1717 Newton explained pol a rizat i on 

1719 B. Tayl or worked on pe rspectiv~ ; ronde first gene r a l stut 0me nt of t he pr i~ciple 
of vani shing points 
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1720 The paint e rs Lnncret and Nuttier flourished (the period of Strad i varius, Hande l, 
Bnch 1 Voltaire , Marlborough nnd Pet er the Gr ent) 

1722 St. Yves first removed a cntnract en masso from a living humnn subject 

1727 Schul tze observed the coloration of silver salts by the act i on of light 

1727 J. Bradley (1692-1762) discove red the aberration of light (explained by him 
in 1729), explaining the apparent motion of stars in space 

1729 P. Bouguer (1698-1758) published an essay , expanded late r (1760). which l aid 
the foundat ions of scientific photometry 

1730 Le Bl ond, copper-plate engraver of Frankfurt, prepared color prints for which 
he first used pigments having Newton 1 s :seven hues , but soon discovere d he could get 
a bout the same results with three ( red, yellow and blue); about the same time Gautier 
of Paris arr i ved at the same conclusion, and they beca.med involved in a dispute oYer 
priority 

1730 The painte rs Tiepolo, Chardin and Pate r flour ished 

1735 !. Celsius (1701-1744) used visual acuity to determine the bri ghtne s s of the 
spectrum 

1737 Dufny descr ibed how mixed colors of all hues could be dyed on yarns and fabrics 
with ye llo·w, r ed and blue dyes 

1738 R. Smith published his 11Comp l ent System of Opticks 11 

1738 J . Hoofnail published "New Pr o.ct ical Improvements and Observations on Some of 
the Experiments and Conside rations Touching Colours 11 

1740 Bnrth discover ed Indigotine A (indigo car mine ) 

1740 The painte rs Bouche r, Co.nnletto nnd Guar di f l ouri shed ; also Hogar th , the first 
rea lly English painter 

1743 Comto G. E.L. de Buffon (1707-1788 ) coined the phrase "accidental colors " 

BI BLI OGRAPHY M. Wolf & B. Marx (to Auer ge se llschnft A.1ct .-Ges ); C'..orm. Pat. 
705,113 (1941); met e r for t esting t he br ightnes s of l um:inescent 
ma r kings on indicators, scal e s , etc . 

P. J . Wood et ul; Ame r. Dyestuff Rpt r. 31, No. 25 , ?r oc . lunc r. Assoc. Text . Chern. 
Col. P 595 - 9 , 602 (1942); ca libration of ~deomete rs (used in t e sting fastness to 
light) 

A, H. Woodcock; Canud. J . Re seo.rch 21 D, 90·7 (194 3 ); color of meat ,IV, measur .:;rent 
of the col or of bacon 

A. H. Woodcock & w. H. White ; Canad. J. Resea r ch 21 D, 85-9 (1943) ; Cnno.dinn ~.n ltshire 
bncon , XXIII, effect of concentr o.tion of curing snit'S on color and color stability 

W.D.Wright; J, Sci. Instr. 19, 161 (1942); function and pe rformance of the eye 
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w. D. Wright ; Nature 151. 726-7 ( 1943); r e tinu l receptors: spectra l sensi ti v i ty 

E. D. i~drian ; Natur e 150 , 727 ( 19,±2) ; r evi e ''' of Kluve r' s "Visual Mechani sms " 

A. Al be r t & c. L. Bird; J . Soc. Dyers Col. 59, 74 - 6 (1943) ; the colors und dye ing 
properties of the amino-ucridine s; I, the five mono-umino- ucridine s 

A. 0 . i~llen ; Off . Digest Fed . Po.int Vo.r. Prod . Cl ubs No . 212 , 13-9 (1942) ; cun~ouflo.go 
paints, oil type (Project No. 9) 

C. F. H. Allen , C. V. Wilson & G. F'. Frame ; J. Or g . Chem. 7, 68 - 72 (1942); some dyes 
r e l a t ed to Toluidine blue (absorption spectra. ) 

C. F. H. Allen , G.F. Fro.me a nd C.V. Wilson; J. Or g . Chern. 7, 63- 7 ( 1942 : somo dyes 
r e l o.te d to Toluid ine gr een (a bsorption spectra ) 

lmon. ; J~er . Paint & Oil Deo. l e r 35 , No , 9 , p . 10 (May 1943) ; personalized color 
ho.rrnony cho.nge s shoppe rs to buyers 

Anon.; Text . Coloris t 65 , 7- 8 (19<.1:3 ); color-conf~ rence notes (addresse s by A. c. 
Har dy o.nd L. A. Jones at announceme nt of t he junc:.: ricun Wur Standard fo r the Specifi ­
cation and De scription of Co lor ut Hote l Roosovolt, New York Cit~>' · Novombe r 30 , 1942) 

lmon.; Text. Wor l d 92 , no . 9 ~ 9e (Se pt. 1942) ; proposed c olorfastness rules 
(critic ism) 

" fi!lon .; Natur e 150, 80-1 (~942)! eye i n i ndustry (discussion by W. R.Stevens , G. H. Gi lls 
o.nd H. Lowe ry)--

.Anon.; Natur e 150, 19 (July 4 , 1942) ; colo1~ of mq.chi.p.o s o.nd wo r kshop effic i ency (from 
Product Enginee ring , Jan. ).942; wor J.: of Derm:).ng unq Br a ine r d ) 

V. V. Antonov- Romunovskii; Compt. r end . o.cud. 130:). , URSS 36 , 125- 9 ( 1942) ; l umine scence 
of phosphors ut t he moment of excita tion 

F.C. Ar ro.nco ; J . A.rne r. Co rum, Soc. 25, 116'1~2 (1942); use of photronic ce ll and 
spectrophotometer for m3asuring the trun~luconcy of whi t e,vur e 

A. E. Bo.dge r & A. c . Ottoson; J . Arner . Ce r o.m, .Soc , ~5, 104-8 (1942) ; e ffect of lir ht 
(irr adiation) on color of g l o.s s ...-

K.S . Bo. i; Proc . I nd i an Aco.d . Sc i. ];_5 A, 338- 48 (1942) ; the scatte ring of li r.-ht in 
liquids 

T. T. Bo.ke r; Elec. Rev. Lond . }1~, 343- .5 ( 1943 ); measuring faint li~ht 

C. E. Bar nett ; Chcm. Engi n. Nows 20 , 1006- 9 (191:2) ; Prope rties of l umi ne scent 
mut e ria.ls 

N. R. Ba r tle tt; J . Expt . Psychol. 31, 380- 92 ( 1942 ); disc r imination of two simulta ­
neous l y pre sent ed brightnesse s 

N. R. Bo.rtle tt & G. E. Hudson; Proc. Nutl. Aco.d . Sci. 28 , 289- 92 (1942) ; theory of 
effect s of light intensity and duration in dete r miningvisuul r esponse s 



I - S. C. C. NEWS LE:TTER NO . 50 12 November 1943 

s. H. Bartle y ; J . Expt. Psychol . 30, 125- 35 (1942) ; f eatur es of the optic- ne rve 
di schar ge unde rlying r e current vision 

s. H. Bart l ey ; Ann. Rev. Physiol. ~~ 345-56 (1943); sense organs : I , vision 

J. w. Bat eman : Canad. Paint & Var ni sh Mag . ~· No . 3 , 5 - 6 , 8 ( 1942) ; see ing in the 
b lackout (study of materials) 

E. w. Beggs ; J. Opt . Soc . Ame r . 33 , 61- 70 (1943) ; activatinG liGht- sources fo r 
luminescent mate r i a l s 

R. w. Bo ll & B. H. Webb ; J. Dairy Sci. 26 , No.7, 579-85 ( 1943 ) ; r e l ntionship s be ­
tween high t e mpe r ature forewo.r ming and the color a nd meat stability of e vt'.porate d 
mi l ks of d ifferent so l ids content 

A. H. Bennett & R. s. Este y (to Spe ncer Lens Co.) ; u. s. Pat. 2 , 310,608 (1943) ; 
colorime t e r for usc with solutions 

E. C. Bl ack; Mod . J . Australia 29 , I , 706 (1942) ; eye s of the wen.the r 

M. E . Bond & D. Nickerson; J . Opt . Soc • .tune r . 32 , 709 (1942); color- orde r syst ems , 
Ostwald and Munse ll 

0 . P . Bourbon; Ame r . J . Ophthal. ~' 1107- 8 ( 1942 ); improved pupillomet e r 

Ji. . Bout a r ic & S. A..llgl ade - Thevenet; Bull . Soc. Chim. ~~ 438- 49 (1942) ; spe ctrophoto­
metric inve stigations on st arch iodide (change s with cho.nge s of c oncontrat :i.on of 
iodine , KI and sta r ch and \nth time ) 

J . B. Bre nno.n ; Pe trol e um Time s 47 , 58 , 60 (1943) ; lumine sce nt mate r i a l s and the 
petrol e um industry 

L. G. s. Brooke r , G. H. Keyes & w. W. Williams ; J . Amor. Chem. Soc . 64 , 199- 210 
(1942); co l o r and c onstitution ; V, the absor ption of unsymme tri cal cyo.nincs. 
Re sonance as a basis for a c l assif i cati on of dye s 

w. c. Cal vert (to Wingfoot Co r p.); U. S. Po.t . 2 , 319 , 918 (1943 ); method of inc r e asing 
the transpa re ncy of u rubbe r hyd r ochl or ide fi l m 

J . Carol; J. Assoc . Off . Agr . Chern. 26, 238- 41 (1943) ; r e port on spe c t r ophotometric 
methods ; rl.c t e rminntim1 of qui ni ne bynbsorption spectr o- photometry 

c. L. Comnr , E . J. Be nne & E. K. Butcyn; Indus~ Bngi n . Che rn . , l4~n 1 . Ed . 15 , 524- 6 
(1943 ) ; ca libr ation of a photoe l ectric colorim~tc .r for tho de te r minat ion Of chl orophyll -

B. Corne ly; Wochb1 . Pnpie rfabr . 73 , 133- 8 (1942) ; histor y of the b lue ing and VJhi teni ng 
of paper 

S. M. Cox ; Nc.tur c 150 , 349 (1912) ; sho.pe of subjective space 

W. J . Crozie r & E. Wolf; J . Ge nl. Phys i ol. 25 , 381- 90 (1942) ; wuve l ength .sensit i v ity 
function f or zc br u finch 

V~ . J . Cr ozie r & E. Wolf; J . Gon1. Physio1. 25, 369- 79 (1942); the or y a nd r.1oa s ur cment 
of v isua l m.ocho.nisms ; VIII , form of f licke r contour 

.. 
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R. Dea glio & F. Jall~; Atti accad. sci. Torino, Classe sci. fis ., mat . nat . 76 , I , 
145-52 (1941); Chern. Zentr. 1942 , I, 1470; absolute measurement of the diffuse= 
reflection facto r 

M. Deriber~ ; La Jature 1941 , 336-8 ; Chem. Zentr . 1942, I, 2682; col orimetric 
tempe r ature control (with substances undergoing shar p color changes at definite 
temper atures) 

s. R. Detwile r; "Vertebrate Photor eceptors "; pp. 184, f i gs . llO; Expe rirr.ental 
Biology Monographs; Macmillan (New York, 1943) ; r eview by J . H. We l sh in J. Opt . 
Soc. Ame r. 33 , 578 (1943 ) 

I . M. Diller , R. J , De Gr ay & J , w. Wi l son Jr, ; Indus, Engin. Chern., Anal. Ed.~~ 
607 - 14 (1942) ; Photoelectric color (dete r mination) 

F. L. Di mmick; 0 . Opt . · Soc. Amer. 33 , 308-15 (1943); methodology in- (color, - blindness) 
te st pre pa ration 

N. Dokunichin & E. Levin; Compt. r end . Acad. Sci. URSS 35 , 110-3 (1942); structure 
of i ndi goids on the basis of spectral data 

C. L. Dews; Gen. Elec. Rev. 45, 505- 9 (1942) ; light meters 

K. Dunlap & R. D, Loken; Scie nce 46 , 251- 2 (1942) ; anomalies of color v1 s1on 
(critic i sms of the Stilling and Ishihar a chart t e sts for col or blindne s s ) 

' s . Q. Duntley ; J. Opt. Soc . Amer. 33 , 252 -7 (1943) ; mathematic s of t urbid med ia 

DuPont Film Manufacturing Cor p.; Brit . Pat . 551 ,120 (1943 ); a color-y i e l d i ng unit 
for use i n color photogr aphy 

DuPont Film Manufacturing Corp.; Brit. Pat . 551 ,117 (1943) ; a color-yie lding unit 
for use in color photography 

H. J . Dut t on & G. F. Bailey; Indus. Engin. Chem., Anal. Ed . 15, 275- 7 (1943 ) ; Cenco 
spectrophotometer: modification for r eflection and fluore scence measurements 

H. J . Dut ton .& G .E. Baile;)r_; Indus. Engin.-Chem., Ana l, Ed. -15, 2!J5-"! ( 1943) ;- modi­
ficat i on of Cenco spectrophotomet er , pe rmitt i ng measureme nts of refl ection and 
f l uor escence spectr a 

N. Dykhno & A. Shatenshtein; Act a Physioochim, URSS 17, 230-6 (1942) ( in English) ; 
absor ption s pectra of nitrophenol s i n ~ iquid a~nonia---

F. W. Edridge- Gr een; Chern. & Indus . ~~ 43 (1943 ); subj ective appear a nce of the cones 
of t he r etina (ve ry brie f l ette r) 

F. W. Edridge - Gr een; Natur e 151, 422 (1 943); physioloe:y of c olour vision 

F. W. Edridge - Gr een; Med . Pr . 208 , 365 - 7 (1942 ) ; the fundamenta l f acts of vision 
and col our vision 

A. J . EicY~off & R. S, Hunter; Pa int, Oil Chern. Rev. 104 , No. 13 , 9-ll, 41; No, 14, 
6- 8 (1942 ); J. Resea r ch Nat l, Bur. Stand. 28, 773- 93 "(1942); measurement of the 
fadinr r ate of paints 
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