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a-t our r equest f r om the J ul y 194:5 iss te of the Jour na l of -the Optica l Soc iety of 
Ame r ica . a nd the r eafter -·· be for e you have t:ime to fo r get -- to s i t dovm and f or ­
war d a contrib ut i on, no matte r how small. Not a ll of us ca.n afford much i n dol lars; 
but t he r e i s str engt h in numbe rs . We woul d like very much to see t he color wor ke rs 
we ll r opr:.; sen.ted . 

•
11

ASHINGT OlT The Co1.orists of Wash :i.ng·t on and Bal timore ope ne d t he i r 13th '-
AND season with a n unusual and i nte rest ing mee t i ng on pyrot e chnic s 
CVL.OJ.I STS r .. . .ET he l d on Monda y evening, Se ptembe r 10 , a t the Nava l Or dnance 

Labor atory An nex , 'White Oak , Mar yland , Ensign J . A. Young. 
:·!ho S}?Oc ia. l izc s in c olor i n pyrotechnics , t a l ke d to t he gr oup and demonstr at e d s ome 
of t he \70 l ' k being done i n the deve lopment and application of py r ote chnic s i n modern 
,·;ar f a.r e , f i r ing samp l es of modeTil types of flares a nd s i gna ls .. and ca ll i n g par ticu­
l a r c.t t ention t o t he color . A spe cial tri-st imul us c ol or h1e ter h a d been constr uct ­
ed for r e search a nd pr oduction cont r ol i n this f i e l d . 

The progr H.m corr.mi t tee has pl a.nne d a f ul l pr ogr am for the coming wi th bi­
mon-thl y di nnn r me e t ings t o be he l d on De cember 3 , J anuary 14: Ma r ch ll and May 13 . 
The c olrill'l.i. 'ttec c on s ist s of K, L. chairman; S, W. Boggs , Via l dron 
Ii'. E. 'Hright and J. A. Young . 

NI:;WS FROM 
S.c.. RVIC1.: 

I n Jul y we hoa r d from WAC Lt . I sobe 1 .Moore . Lt . Moore i s 
now stati oned at Mad i zon Con1.ra l e scent Hospita l, Fort Lewis. 
Washi ngton, a s head of t he Art Depnr t ment, From f orme r 
Corporal Hur ry H. Sche i d we hea r that he i s home again, out 

of t he nrl!ly , a nd now es t ablished in New York a t 56 Ea.st 53r d Stree t a.s Consul tant 
Col or i!:ng; i nee r. Good J.uck to you , Civi l ian Scheid t 

:'1A LT.iR 
GRANVILLE 
Io.lOVES 'I' O 
CHIC.'\GO 

i'ia.l t er C, Gr anvi lle , who st ur t e d wor k i n Chicago wi t h Philip 
Ruxton, Inc ,, in 1929 J i s about t o return the r e afte r eight 
year s 3.n New Yor k wit h t he Interchemicnl Corpora tion Resea r ch 
Labora t ories , He l eave s Interchemica l to go with t he Con­
taine r Corporat i on of .Am0 r i ca '\'me r e he will wo r k in c l ose 

as soc i at ion wi th Egbe rt J a cobs on on t he application a nd furthe r deve l opment of t he 
OstYJa l d princ i pl es of colo r or der, 

il.s )•' ember s of Council knon , Egbert Jacobson is a uthor of The Color Har mony 
r:s.lma l. At the t:ime of i ts publication Wa lte r Gr anvil l e was a ssociat ed with him i n 
the me asurement am specif icat ion of the col or chips which appea r i n the charts of 
t his manual. As pa r t of t he Symposium on t he Ost wa l n Color Syst em at the March , 
1914, moJ t i ng of t h e Optical Soci ety of .Ame r i ca , Gr anv i lle and Jacobson reporte d on 
Col orime t ric Specificat i on of the Col or Har mony. Manual f r om Spect r ophot omet r ic 
":easurene nts (J . Opt . ::ioc • .!\me r . 34 , 382- 95; July 194:4 ) . Mr. Gr anvi l l e was a l so 
(.o··r ·.lt l; or of anot he r of the f our papers on t his p rogr amJ Ana l y sis of the Ootwal d -
CoJ.c r System. (pp . 361-81 ) . 

Vfn1:te r Gr anvi lle i s a l so otherwise we ll knovm i n t he Counc i l, fo r he hns be en e.c ­
ti -.. re i n its af f a i r s fo r ma.ny year s , He ho.s been t he guiding spirit of t he Nevi Y01 
Cclo:.•r 1,.ssocin. t e s (loca l New Yor k col or gr oup o.i'filia:te d wi th the Council) fo r s a::.e 
t i.:tr. · · · i n fnct , v•re d o n.:Jt qu ite know what t hey will do vrithout h i m! Council con­

... ee .-: on :·:h i ch he is se rving will be mo r e fo r t unat e , fo r he has as s ure d us that 
only expe cts t o cont i nue such a ct:i:vit i e s b ut to fo llow t hem up eve n mor e 

cl ')cely in the f uture . He hu s our best wi shes fo r suc ce ss in his new wor k , 



C!tolumbia mtnibtrsitp 
tnt~ r 'ltitp of llttttt ~ork 

UNIVERSITY EXTENSION 

ANNOUNCING AN EVENING CLASS IN 

COLOR IN INDUSTRY 
CONDUCTED BY LORAIN FAWCETT 

of Allcolo1· Company 

PLEASE POST 

A basic course in color, teaching the Munsell Systelll of color notation and its 
application to the graphic and industrial fields. Lectures and demonstrations will 
treat the physics, chemistry, and use of printing inks to produce tinting, tolera­
tion and chroma steppings, will notate color by the Munsell book of color, and 
will develop color combinations, layouts, and abstract designs. 

Graphic Arts u5 or u6R-3 points Winter or Spring Session. Tuition fee 
$45; University fee, $5. 

Wednesday, 6-8:30 p.m. 

REGISTRATION: SEPTEMBER 20-26, 1945 AND JANUARY 3D-FEBRUARY 2, 1946 

CLASSES BEGIN .OCTOBER 3, 1945 AND FEBRUARY 6, 1946 

324 UNIVERSITY HALL 
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.. 
A Message to All Inter-ested in Physics 

From tlze Clzairmall of the Bttildillg Pttnd Committee A meriam Institute of Physics 

Y ou have probably heard the story of the young 
mother of the baby that was a year old before the 

last payment was made to the doctor. Her exclamation 
was, "Now we own the baby." The headquarters building 
has been occupied•for over a year but we don't yet "own 
the baby." 

The only thing that has been asked of physicists and 
friends of physics is that they give a firm, decisive "Yes or 
No answer" to the question,. "Will you help in the purchase 
of the Physics Headquarters Building?" a nd that a "Yes" 
answer be accompanied by a pledge or contribution. No 
firm of ex~ts has been hired. No high powered metllods 
have been used. A committee of physicists has done the 
work. 

I t has been hoped that practically all physicists .and 
many friends of physics would make a contribution even 
though small. In some departments of Physics in uni­
versities there has been a 100 percent response, with 
graduate assistants necessarily giving small contributions. 
A large number of contributions of between one and len 

dollars· are needed as well as some more of the larger 
corttributions from those who nhave not yet got 'round to 
it." 

The amount necessary for the purchase of the property 
and essential repairs was $81,000, of which $6,000 remains 
to be subscribed by imlividual physicists and fr~mls of 
physics. The amount needed .for adapting the building to 
present needs and furnishing it was $30,000, of which 
$4,000 remains to be contributed by industrial organiza­
tions interested in physics. 

Frankly, I am proud of the fact that physicists and 
friends of physics have already raised over $100,000 to help 
promote the science· of physics and thus show our interest 
a~d our faith in the future of our field. But I am disap­
pointed in lack of response on the part of a large number. 
If you are one of these, I appeal to you to send a contri­

_bution, no matter how small, to the Headqudrter.s Building 
Fu~d Commitlee, care of the American btStitute tlj Pbysics, 
57 East 55 Street , New York City, or to me at Norwich Uni­
versity, Northfield, V ermo1tt. 

If, by any chance, you a re not familiar with the project 
it is suggested that you refer .to the Review 9f Scientific 
Instruments, August 1943, page 241; and the )oumal of 
Applied Physics, September 1943, pages xi and xii, and 
Oct9ber 1943, pages 499.- 509. 

Hmif:R L. DoDGE 
Clzairma11, Building Fund Commitlee 
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REORGANI ZATI ON 
OF THE BRITISH 
COLOR COUNCI L 

3. Sept ember , 1945 

0\ring t o un expansion i n the member shi p a nd a ct ivit ies 
of the British Col our Counc il 1 an or ganiza.t ion i n Gr eat 
Br i t a i n simi lar t o our Textile Col or Cur d Association of 
t he U. s. 1 I nc., u re or gnniza.tion ha. s been made which 

se ctiono.lize s t he se r v i ce s into s ix Divisions, viz. : Women' s Wear, 1Yen' s Weo. r, 
Chi l dren ' s Wet:.r, Inter ior Decor ation, Tr o.nsport in o.ll i ts b r a nche s a nd Col our 
Prj~ting othe r t han that of t ext i l es . Eo.oh Division ho. s its own Mano.gement Com­
mittee , c on s i sti ng of not J.ess than five or mor e tha n 15 member s . The Boar d of 
Malulr;ement , controlling the general policy of t he Counc il a.s a whol e , wi ll i n 
futu r e consi st of t e n nucle us members e l ected f r om t he membe r ship of the Council 
and t he Chairman a nd bro othe r members of each Di v i s i onal Commi·t;tee . 

Consul tative Committees on Leather, llilline r y , e tc. , a.lre:1dy in e x ist ence , ·will be 
augnent ed s o t hat , i n the case of vJOol, fo r exa.'!1p l e 1 spi!llle r s , dye r s , weaver s , 
merchn,."lts , r e t a ile rs, etc . may d i scuss t he col or se r vi ces in r e l ation t o their own 
pn.rticul u r indu stry . These Consultative Counnit tee s may meet r egi onally , b ut each 
wi ll ha ve i ts de l egat e on the app r opriate di vi s ional conun:i.ttee whe r e tje ne r a l pol i cy 
i s discus sed and r ec ommendations made t o the Board . (Fr om J. Soc . Dyers & 
Colourists , voJ. . 61, uo . 6 , June 1945) . 

1946 SPRING 
WOOLEN 
COLORS 

The Texti l e Col or Card Assoc iat ion of the United states, 
Inc., a c cording to i t s Managing Director, Mr s . Mar gar e t 
Hayden Ro r ke, has r ecently issued i ts advance woolen 
colled;ion f or Spr:l.ng 1946 1 c onunemor at i ng the t r i umphant 

theme of Victor y and Peace by means of Col ors of Freedom. These b r illi ant co l o rs 
i nclude : Hope Turquoise , Paci fic Li mo , Or a11g0 Gl or y 1 Peace Blue , Br ave P..ed , Triumph 
Gold , Gallant Cor ttl, Victor ious Blue , Valor Rose and Ho r oic Green. They a re smart 
for spor ts an d pl uy c l othe3 and cont rast with mor e neut ral col o r s fo r to-..rnwear. 

In a l ighte r and softer register a r e t he stmUlle r y Frappe Pastels , which i nclude 
Lemon I ce , Gl u ce Viol et , Fro st ed Mi nt , I ce Aqnu , Crushed Peach, Pist achio Cream, 
Ice Cr e am Pi uk , Rum ?rapp~. Apricot Mousse and Candy Blue . Thi s pastel r ange has 
inte r e st f or r e s ort and child r e n's wea r but may also be c ambine d with darke r c ol or s 
like naTJ a nd b l ack. Wi de fash i on ac ceptance fo r the gr een r un@3 is a nticipat ed 
a nd i s r e pr esent ed by Pl aza. Green, Cool gr een, Lune Jade , Sun Ol ive, Aquadew, and 
Seawuy Gr een , the l ust 'b:,'O being bluer gr eens . l~mong the basi c c olor s of a neutr a l 
~j~e ur e Champagne Bl onde , Cr enm Car ame l , Pearl Oys te r and Fl otilla Gr ey ; \mil e 
more exc i tin 5 c cl or S-t r e: Mnndnr in Rose , Cele stia l Pi rtle, Exotic Tur quoise nn d Ch inn 
Peacoc :P~ , refle ct ing Chine se i nspir a t ion; and Cal ifornia Bl ue , Mid sh i p Bl ue , 'l'e rra 
Cotta Red , Rose i\lle l on , Chi li Spice , Cloud Cor o.l, Viol et Dawn and Wild Cl ove r . 

SI MPLIFI SD USE 
OF HUNTER- SCOFI ELD 
TOLERANCE iTORiliULA 

The June is sue of the Official Di ge st of the Fede r ation 
of Paint o.nd Varnish Production Clubs contains an 
a.rtic l e (pages 281-? ) by Jmdrews and Biskup of the 
Philade l~1hia Na•ry Yar d entitled : Si mplified :Method of 

Color Specification and Cont r ol . The authors pr esent a s impl ified method of speci­
f i cat ion and co l or cont r ol f or a pur p l e - ton8d vrhi te paint , using t he Hunter Mul ti ­
purpose H.efl ectomet e r. The r efl e ctance r sadin5 and the difference bet ween the b l uo 
a nd gr een readi ngs obtni ned on the r e flect ome t e r suff i ce fo r the determinati on . 
Three h undred and f ity sample s of po.int were examined during the deve l opment of the 
method . ru1d hund r eds huvo been satisfactor i l y inspected by its use since adoption 
o.t the Industr i a l Test Laborat or y of t he Philade l phi a Navy Yar d . Dat a a r e gi von .. 
vnt h four ch a rts , t o show h~R the method i s ~valved to obtain the fo llowing simpl i ­
f i ed specificat i on : "Tho color sha ll be cons i de r ed a n acceJ.Jtabl e match whe n the 
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1 t "th th f1." l ter 1."s not less than 78 . 0 per cent and when : a pparent r ef e c ance w1. e green 
the blue .filte~ reading .expeeds the gr een· fHter reading by not l ess than 1. 0 pe r 

. . . . - II 
cent"' nor ~~re ~han 6 •. p per ,c_e_nt . 

The authors. pdi~t: out that the method may not be applicable to colors i n which both 
the "a '' and t he 11b 11 , .components vary pr opor tionall y wi th the 111 11 component , and that 
unv attempt t o use the method fo r colors other tha n purple-toned whit es (such as 
ar~ r equir ed in the specification) must f irst be investigated in a manner similar 
to thu.t presented in t he ir paper. They further note that since the specifica.ti on , 
521J2 2 (I"N'l' ), is a. mundatory- formul a type specification whi.ch specifies the type of 
tone r ond othe r incr edi ents, this method was especially suitable . " I f the specifi­
ctttion ha.d only performance requirements , the method might not have been applicable 
sirtce diffe rent pigments sui table for the purpose could have diffe r ent spectr a l 
r esponse . 11 

In comrr£nting on this article to the secr etary , Mr. Scofield, chairman of the Feder­
ation of Paint s.nd Varnish Production Clubs de legat es to the Council , says that a s 
far as he knows this is the first l a r ge - scnle test of the validity of the l:Iunte r­
Scofield color formula under limited production conditions . He c onti nues : "One 
item of inte r est is the t r emmdous simplification _, bot h in mea.surement and calcula­
tion , vmich th0 formula permits when certain l inutations are put on the problem. 
Thus , in this particul ar case , only two reflectometer r eadings, gree n and bl ue , and 
two ar i t hmetica l ope r ations , both of which can be done in the head _, a r e necessary. 
The saving in time and ski lled manpov1e r which this permits is obviously great. 11 "I 
am calling your attenti on to this feature in par·cicular , since I have a l ways fe lt 
that in your study of the compar ative va.lidi ty of various methods of e:>..-pre ssing 
color differences yon did not give sufficient Yreight t o the simplification which 
this method permits for many special cases . 11 

The secretary conunends the report of Lt . Andrews and Mr . Bis1.'Up , '.';ho r eported the 
qualif:yring cond i t ions for the validity of their method . It is someti mes quite 
feas i b l e to app l y simplifications of any of the gene ra l types of t ole rance formulas 
to a specific situation. Cut- and- try methods and sho rt cuts may work with a number 
of instruments available today , such a.s the Hunter inst r 1.ll1l0nt , the disk colorimeter, 
etc. It :::hould be kept in mind , hoy:e-ver, that it is important to distinguish be ­
tween f'o r n ulas that have general application , as those reported in Table 1 , page a 
of the r epo rt of the Council' s Symposium on Small Color Differences in 1944 , and 
formulas that may _be -r;o r l:ed out to suit specific and limited probl ems . The latter 
certainly have a p lace, and the authors of the article under discussion seem to 
haye fcund a. satisfactor y answer to thei r particulo.r problem. 

COLOR C!·IAHT S FOR 
APPLE GROWERS 

Color chu rts from which frui·c growe r s cnn determine approx­
imately the amount of nitr ogen their appl e trees receive 
from the soil , are now being prin~ed. The pr epar ation of 

the master st andards and the matching of inks for printing the char ts is r eported 
in "Color Standar ds for .Mcintosh Appl e Leaves ; prelimina ry studies of leaf color in 
1·elation to nitrogen fertilizer, 11 Cor nelJ. Univ . Agr . Expt . Stat . Bull 824 , of which 
iJ.:l.,_ter C. Granville , well known Council member. is co-author with 0 . c. Compton , 
L, Boynton and E. S . Philips of Cornell University. 

j; · ~1.t os~1 apples a re g raded a ccor ding to size a.rrl color a nd how we ll they wnl keep 
i) f"torage . One of the factors nh ich must be control l ed , in order to produce t he 
gnatost possible nllmbe r of apples of' high quality , is the nitrogen content of the 
soil . Because too much as well as too little nitrogen will curtail his production 
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and lm•re r the quality of his cr op. it is important that the fruit grower have some 
method for quickly and easily determining whethe r he is using the optimum quantity 
of nitrogen ferti lize r. The amount o f chlorophyll in Mcintosh apple l eaves d epends 
upon the amount of nitrogen utilized by the tree. Since color of the leaf and 
chlorophyll content are related, a color chart could be made up for the grmuer to 
use in checking the effect of the nitrogen fe rtilize r he is applying. Samples of 
l eaves were collected , and it was found that seven different greens could be dis­
tinguished conveniently by the eye . The pe rcentages of nit rogen and of chlorophyll 
in l eaves of each group we re determine d. Basic color specifications for each of 
the seven groups were set up from spectral r eflectance curves run on the General 
Electric recording spectr ophotometer at the Interchemical Research Laboratori es. 

The color chart is designed in two conveuient forms . In one . the seven color 
samples are a rra nged in a row along one margin of the paper . In the other . they 
a r e hexagonal in shape and so arranged on the puge t hat a l oaf rnfl.y be checked 
aga i nst thr ee color standard-s at once by viewing through one of the holes cut in 
the puper at the points wher e the hexagons joi n . The color charts a r e pr inted on 
opposite halves of a sheet of white stoc!c and botmd into black covers . The cove rs 
p1·ovide a backing of constant r efl ectance for the semi-transpar ent leaves and 
printed charts . The Mcintosh app l e gr~rer can car ry the chart vnth him to his 
orchard and by comparing leaf s ampl es with the colors on his chart determine 
whethe r his trees a r e r eceiving the pr oper amount of nitrogen f r om the soil , or 
whether the quanti ties of nitrogen fertilize r should be changed. (Abstr acted f r om 
Interchemi ca l Review. Summer 1945) . 

R;!~PORT ON 
WOP.K OF 
MORTON C. 
BRADLEY 

During the Jtme meeting of the Executive Committee . when its mem­
bers we r e the guests of Professor il.r thur Pope a t the Fogg Art 
Museum (seo News Letter No . 60 , p . 9), many of the gr oup met ~rr . 
Morton C. Bradl ey for tho first time . Some we re already acquainted 
y;i th Mr. Bradley's ideas through his papers in the Technical 

studies in the Field of Fine Arts . pub lished by the museum, and our Secretary and 
Dr. Judd had already had the p l easure of seuing some of his vro r k several years ago 
in Washington. 1ir. Bradl ey hus a combination of traits unusual in an artist , being 
able to think quite as clearly about col or in t enns of mathematical symbols as in 
the medium of pai.nt . Thus in a series of simplified paintings he has been able to 
demonstrate color re l ations develope d on a qu~~titative basis. We found Bradley ' s 
wo rk of such i nterest t hat ·when the editor pre pared a r epo rt of t he meeting for the 
l a.st....News Lette r ,...he .a skeci that ~:ir .• Bradley ' ·S wor k -be de·scr:i:be-d separately for this 
i ssue . 

It is of real importance to color wo r ke r s that there a r e a r tists and teachers of 
art ,·rho are willing to thi11k of color in a quantitative mi4"11l.er. Fol l owing Demnan 
Ross at Har vard, Pr ofessor Pope ho.s bee n teaching his students to do this . In 1925 
he gave a pape r befor e the Opti ca l Society (J . Opt. Soc. Amer . 11, 127-8; 1 925) 
that colorists are onl y now beginning to understand. His pape r~n Ar t Studies , 
1925 , 11A Quantitative Theory of Aestheti c Values 11 should be r equired reading fo r 
anyone in the field of color vrho has the slighte st interest in e stheti cs . It 
se r ves as an excellent introduction and illustration of Mr. Bradley's purposes in 
prepar ing the paintin@S shovm to us at Cambridge. 

In common with othe r schol ars , Professo r Pope believes that "order of some sort or 
other forms the basis fo r all aesthetic experience •••• 11 In An Int r oduct ion to the 

Dra>ring and Paint ing , vol . 1, The Painte r's Terms , p . 64 , Pope says, 
i.e •• in the article in ~rt studies) I have attempted to show that 



I - S. C.C . NEWS LETTER NO . 61 6 . ~ . Saptember , 1945 

aesthetic experi ence is a question of reaction to emotionally~ as opposed to ~nte l­
J.ectua.lly appre ciable order , and that the rela~~ ve value . of d~ffe:ent aesthet~c 11 
experience s depends on the quantity and perfec\aon of tlns apprec~abl~ or der • : • • 
In the Art studies he says : "Mere preference is not a pa:t of a~sth~t~c ex~nence' 
but simply acondition of it , 11 and • concludes th~t ther e . H noth~ng ~ncompat~bl~ 
betvreen the idea of order a.s a bas~s for est~et~c exper~en?e and al~ the vaga.~~es 
of our r 0 o.ctions to or der . The refore he def:mes the expe r~ence of oea.uty ns an 
i nnned:i. ot c emotional reac·tion to a perception of o rde r of organization , of harmoni­
zo.tion oi' some sort , even though this emot i ona l reaction cannot be definite l y pre ­
dicte cl unde r var ying conditions ." Also, 11Certain simpl e exampl es of de sign we may 
o.rutJ.yze compl etel y, and othe r s we may ana.lyze fa r enough to real ize the genera l 
uature of the whole . 11 

This sugg;ests a qu:..tntitative theo!"'J of esthetic val ues , "and thnt lower and highe r 
f"o 1~ts of o.esthe tic enjo:yment are possible . '' Pope says that one thing frequently in 
t ho ~uy of sound conclusions in esthetics is tha.t ar guments a.r e so often ba sed on 
example s too compl i ca.ted to be satisfo.ctor ily a.nalyzed. The bea.uty of the humun 
figure is un exampl e of a. hope l e ss sta.rting- point , because so many facto r s c...·e in­
vol~ed in one prob lem. Professor Pope suggests that the r e is great a.dvunta.ge in 
applying the principl es of order to the elemental fac t ors in drawing and po.inting, 
reduc ing them to the simpl e st possibl e terms, so that the vo.rious possibilities of 
design mo.y be considered one or two o.t u time VJi th compo.rati ve l y little interf e r­
ence of extraneous circumstances . 

As a student, Morton Bro.dley was much interested in Pr ofessor Pope ' s quantitative 
theory of e sthetic vn.lue. He agr eed that it makes at least a good working hypothe ­
::;is, and that it is best demonst rated in simple cases . In the paintings he showed 
us at Cambr id ge , he had attempted to isolate certain types of color relations and 
thus to demonstrate their nature am their esthetic val ue more c l early and effec ­
tively than is possibl e in more complex paintings . The simpl ificati ons consisted 
in the reduction of the objects r e presented to o. few simple geometric forms ~ the 
restriction of the 11 loca.l colors " t o a fei7 unifonn colors, the elimino.tion of color 
transitions, a.nd the use of dingono.l pr oject ion instead of perspecti \re projection. 
The first se rie s of p~intings i llustrated co l or re l ations in nature; that is , the 
color of obje c t s o.s they appour in full ilhnnino.tion and as they ~ re modified by 
shade s and she.doYis , distunce from the source of light , transmission thr ough a 
colored mediwr. , reflection f r om a. sur face , sco.tte r ing and overlaying by scatter ed 
li{41t. The second se r i es ill ustrated re lations of nature ; for example , departur es 
f r om the normal r e l ations of hue and visua l purity* as colors model from light into 
shade. In both series, the co l ors we r e determined theoretically and p l otted in a 
modified Munsell col or space. Mr . Bradley is now wo rking on the r eproduction of 
some of these paintings by a special met hod of col or print ing. It is hoped that 
some of h is v1or k may be shovm at a. future meeting of the Council . 

So much of c ol or arrangement is taught and written in t e rms of conventienal hue r e ­
lations of compl ements , anal ogous schemes , etc . , that it in refr eshing to find othe r 
trca~ents_ used. . Bradl ey ' s ability to illustrate in c olor exe.mples wo r ked out 
quanhtut~ve ly ~sa r ea.l c ontribution. We know of othe r individual teache r s , 
tlilton E. Bond at Rochester , for one , and ·writers , as Maitland Gr aves and Norman c. 
Meie r, who tie up the teaching of color to color space treated quan·titatively 

; By-»visual puri ty 11 is meantimrity based on w.a.ximum visual effici ency rather t han 
purity based on the spectrum as t!"le limiting or unit purity. Discussion of sat ur c. ­
tion a nd v i sua l pur i ty by Dr. Judd will appAar in an early i s sue. 
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in such a manne r tha t a good student should have opened befor e him the wi dest 
possibilities in the wor ld of color . But such thought in color teaching is still 
too infr equent and too incompl ete . It is unfortunate that any a r ti s t today need 
slavishl y follow a t oo restr icted pal ette , or any set of rules , because he is not 
better ac quainted vath a quantitative col or space and hith gene r a l esthetic princi­
pl es tha.t Ylould a llow him so much gr eate r freedom of expr ession • 

../ Published paper s by Mr. Bradl ey shoul d be noted. The fi r st four listed below 
appeared in Technica l Studies in the Fie l d of Fine Arts publ ished by t he Fo gg Art 
Museum, Rar~ard Uni ve r sity , from 1933 to 1939. Two of these paper s ar e on color ; 
but a. ll show the same type of ana.l ytico.l mind at wor k in their pr epa. ro.tion. 

A Theory of Tone Attraction , II (1933) , 3-10; 
The Perspect5.ve of Andrea Pozzo, VI (1937) 6 3- 16 
Systems of Col or Classification, VI (1938) , 240- 76 
The Academic Point of View, VII (1939) , 139- 55 
Sentence Str ucture and Sent ence Form ( copyright 1944 , 

mimeogr aphed report, pp . 1- 5) 

The fie ld of color that ente r s tre domain of esthetics v10uld pr ofit if there were 
more c l a r ifying discussions by artists themselves . To be most useful , these must 
be in quantitative te r ms ; but to date most of the color wor k in quanti tative t e rms 
has been by non-a~tist s . Artists , when they discuss such matte r s , usually speak in 
generalizations . I t is hea r tening therefor e to see wor k be i ng done by artists in a 
quantitat i ve manne r . We hope such wor k will c ont i nue , o.nd that this report may be 
a stimulus to othe r s . Vie also hope thtit the Cou11.cil may serve as a discussion cen­
te r to increase this stimulation. Pages of t he News Lette r o.re al•Nays open for 
discussions of thi s sort . 

THE FIVE 
11 SHIPLE 
COLORS" 

D. N. 

The Editor r eceat ly c~anced upon a his·l;orical note indicating 
that ail 18th century writer recognized the existence of five 
11 simple colors." Anartic l e byJ. F. Corrigan, inJ. Soc . 
Dyers Col . 38, 222-4 (1922) , gives some note s on the 1705 Eng­

lish tro.nslation of th3 work oflin unknown Ge:rmnn author v.hich ts entitled "The 
Whol e h.rt of Dyeing. 11 Here the "Fi ve Simple Colours 11 are given as 11blevr, 11 red, 
yell0\'1 , b r ovm a nd b l a ck. That our civi lization in advancing has become more com­
plex is evident from the writin~~s of Faber Birren , ''sho in his works lists about 18 

' " siinpl.e colors " -(for the purposes of sa l es in mass markets ). In his l atest book , 
"Se lling \'Iith Color , 11 page 194 , after cit ing the estimates of the number of dis­
criminable colors , which run into millions , he wisely says : "So I repeat , colors 
may b'3 few o r many , depending on the way a pe r son goes about thiv..king of them and 
looking a t them. 11 

~ -' MISS MURRAY In News Lette r No . 58 (March 1945) , i n a signed articl e which 
A'~TJ...CKS THE v;e headed "Test Coaching , " Elsie Murr ay attacks with caustic 
NEW "NUlviBERS and potent pen vrhat she has described as "a new ' numbers r acket ' 
RACI\ET n ••• • which has sprung up since Pea1·l Harbor . " This racket is 

the training of colorblind individual s to r ead the numbe r s on 
the .test cha rts of the Stilling- Ishihara type which are intended to weed out or dif­
f e-i.ent ie:te these defective s from tho norwtl . In a paper , 11Alleged Cures of Color 
Blindness , •' ilmcr . J. Psychol ot;y 58 , 253- 62 (April 194:5), she states at the outset 
thu .. t the coaching of applic£'.nts for .Army or Navy service in the color- t e sts which 
they must pass to qualify, ma.y ''well be costing t he lives of thousa nds of .American 
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soldiers on the Pacific and long the Sie ~fried line." According ;o her, well -mean-
. tour~ ana' less beneficent practitloncrs have together c onv~nced the general 
lng ama "' d f · · t H · 1 reading public that no one is either color-blind or color- e J.clon • . e lS mere Y 
n nf coed u b" the J·uxtaposition of hues in the usual test charts, or lS merely 

CO U u oJ • d • • 1 f 11 • color iunorant and needs more training . Attacklng these an slml a r a. acles , 
r-iiiss Mu~ray goes on to state some of the real facts as well as the fancles of 

color-vision testing . 

In the same i s sue of the same journal, on pages 276 - 9 , Miss Murray reviews 
Dvorine ' s Color Percept ion Charts (The Waverly Press .. Baltimore) , in a way -..vhich 
uas forcasted for our readers by her article in News Letter No . 58 . We need_ not 
dwe ll on the a rt icle in the j ournal , as it is fair ly r eadily available ~ and ~he re 
is a l so the News Letter artie l e to consult. Miss Murray speaks vii th the authority 
of a b r oad knowl edge of color-blindness testing ; and the o. rticles t estify to her 
ability to make he r meaning ,re ry clear by deft wielding of a very ptmgent pen. In­
cidentally , Miss Murray corrects the statement of the publishe rs that the Dvorine 
''!Orl: is "tho first diagnostic set of pseudo- isochromatic charts deve loped by an 
klerico.n . 11 She states th.u t in 1936 Milton B. J ensen of the Ame rican Psychological 
As soc ir~tion issued a practice - pr oof four - chart color test of the Stilling- Ishihara 
type, desie;ned to segregate four types of color deficienoy. 

GEOMETRIC 
DESIGN 

Under this title v.~ 6El.Ve, in the September ~ 1944, issue of the 
News Letter ( No . 55 ~ PP• 7-9), an abstract of a paper by :me mber 
Edwin M. Blake entitled "A Method for the Creation of Geometric 

Designs. 11 We have recently received from the. author a. paper having a similar sub­
ject~ Ylhich vre can heartily r eco!lllTIE:nd to our readers . It is : '~ethod for the 
Creation oi' Ge ometric Designs Based on Structure t 11 and is in J • .tuner. Ce r am:i.G Soc . 
28 , 1 56- 67 (Ju."lo 1945) . He r e the method is based on a study to discover ~ collect 
and classify the geometr i cal fi gures and ideas of value to artists and designers in 
the field of geometric or abstr act art . The prog ra••n includes modeling , sculpture , 
dra•Nin g; and pa inting , ;_·lith their applicat ions ·i:;o pottery design and decoration, and 
a lso abstract 'movies. 11 The a rticle is profusely i llustrate d ni·th 29 figures. 
Section VIII (one of nino sections) is on the coloring of domains. 

OVERLAPPING 
TRICHR011ATIC 
EXC ITA TI 01\f 
CURVES 

In a brief l etter to Science ( v . 102 1 pp . 207-8 ; Aug . 24, 1945 ), 
s. E . Sheppard , an outstanding Ame r ican s cientist, r evives a 
suggestion made by Professor Selig Hecht in 1930 and kept alive 
by a pape r by J. Mande l baum & E. u. Mintz (Indus. Engin. Chem., 
Anal. Ed. 16 ~ 111; 1944). In his paper 1 "The Development of 

Thomas Young ' s Theory of Colorvision, " J. Opt. Soc. llm13r. 20, 231- 70 (1930 , Dr . 
Hecht proposed o. set of trichromatic ''excitation" curves whose peaks are not widely 
separated in vJaYe length as in t he conventional ones incorporating t he data of 
Koe nig , Abney and Wright, but a re closely overlapping , Yrith maxima in the yellow­
green rane;e near the r egion of maximal photopic l uminosity. Hecht spoke modest l y 
of 11va r iations on o. theme by Thomas Yotmg , n but Dr. Sheppard suggests that ttthers 
has bee n so radical a tra nsformation of the t~eme as to create a ne,H symphony. 11 

The threefold idea of Young is replaced by a 11m.nnerical discontinuum" not essen­
tially and always equal to three. While Mande l bamn and Mintz s uggest that slight 
differe nces in spectral absorption coul d arise from small chemical change s (rear­
ran~eme nts or actt1al slight changes in chemical composition) 1 Sheppard sug~ests 
thu.t we should consider a dif ferent (more "physical 11

) expl anation. He points out 
thut 11VIell-ordered and physico-chemically contr olled modifications of the ab sorption 
spe ctrum exist in dJ~s of many types , which would permit t he closely overlapping 
c urves of the Hecht theory to arise fr oJn the sane dye •••• 11 Such alterations "can 
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be determined by molecul a r aggregations of a reversible cho.racter, controlled by the 
parameters of the thermodynamic e nvironment." For such variations, Sheppard pro­
pose s the nrune "allelochramy11 (alternative or contrastL11g coloration); and calls 
att ention to two pr incipal direc-tions in which we may seek conditions for fulfil ­
ment of the close ly overlapping trinity - - or multeity -- of sensitivity curves . 
Thesv are: (1) spectral absor ption variation by dimerization of pair s of t wo ions , 
and (2) by heteropolymerizntion· of d~es in lyotrope mesophase formati on (Sheppnrd , 
Rev . Mode rn Phrsics 14 , 303- 40; 1942) . The "b.vo possibilit ies are distinct pro­
cesses , though lio.ble to appear with the same dye mol e cules , for both depend upon 
the pos s ibility of sterically unimpeded side -by-side par allel cohere nce. In the 
fir st case , the re are pairs of ions; in the second , there is a kind of one­
d irr~nsional or fil~~entous quasi-crystallization of l a r ge numbers of like dye 
mol ec ~Jles ac•cing a s a unit. 

1bc first type of varia-tion co.n be produced by changes of c oncentra tion and rr.ediurn, 
and should occur in the oase of prououncedly "amphipathic'' substa nces , such n s 
the nucleo- protein of nerve - fiber. The othe r type is better known from the work of 
Jelle y (1936) and Scheibe (1937). The i ndependent work of these t y;o workers has 
concentrated attention upon dyes ·whose mesopho.ses yield narrow absorption ba nds; 
they a re those of synunetricn l dyes. But Sheppard (Science 93 , 42 ; 1941) had found 
th~.t asymmetrica l dye molecu l e s can give cooperative spectrawhi ch are much broader. 
The se, by small va riations of t he proportions of reversibly hetero- polyme r ized ions, 
a llow c ontrolled variati on of the absor ption. In this ca se , with t wo not t oo dis ­
similo.r but isomor phous dye ions, A n.nd B, _!;hr ee po.c kets of A, AB and E coul d give 
curves of near ove rlap . 

In connection with the i nterosting s uggestions of t his pape r, the Editor is con­
stra ined to mal'=e two or three conunents . The first is to ca ll att ention to the 
rema rkable effects of small a dditions of a certain substance to the solutions of 
certo.in dye s , effects r eported by H. H. Taylor o.nd F . T. Simon in a pape r wh i ch is 
considered in the followinG article in this News Letter. The se obse r vers re port 
t.lLe bathochromic s hift and i n c rea se :i.n colorimetric purity which often r esults on 
adding to the dilute soltltions of dye s small amo'LID.ts of o. nonionic type of poly­
ethyl ene oxi de condensate . Both of these effects , the l a:cte r one e videnced by a 
11 s!1o.r peni.ng 11 of the a bsorptio::::t curve, have bee n frequently observed by the Editor 
since they we r e fi r st calle d to h i s attention b y Dr. Tay lor. F·ollo·Ning Va lko , t he 
authors suggest that the product r eferred t o f orms unstable addi·i:;ion compounds r!ith 
clyes , y i eldir.g l a r ger colloid aggregate s . Hav ing in mind _ t he _"b.vo possibilitie s 
liste d by Sheppard , it would be i nteresting to c onsider t he alte r ed dyes in terms 
of the s t e ric (geometric) factor s and inter-molecular f orces (ele ctrosta tic , van 
der Waals and repulsive) i nd icated by ·the i r chemical structures . 

The se c ond point t he Editor nishes t o bring out is t hat Dr. D. B. Judd many years 
ago considere d the question whether the excitation functions incorporated by 
Hecht i n his theory we r e c onsist ent , within the pr e cision of the ob servations, with 
t he e xperimenta l data on r e tinal sensitivities t l:en exi:;ant . For his conclusions on 
ti1is question and related ones , t he r eader should consult h i s paper : D. B. Judd ; 
J . Opt . Soc . Jlmer . 20 , 647- 60 (1930 ); "The mi xture data embodied in the tento.ti-.."8 
cm·ves of Hecht's the ory of vision . " Our t hir d point is the r eminder that Dr . 
Sheppar d , in the a rt icle t o which we have refe rred, did not defin ite ly advoca t e and 
attempt to sponsor the Hecht theory in part or in its entirety; rather he pointed 
out certa in considerations "as a mere s ugF.;e stion for possible furthe r prosecutior. 
by physiolog ist s and biocher:lists ••• 11 These c0nside rations we have briefl y r evicw3d. 
It r emains o'!lly to remind our renders that Dr. Sheppa rd is one of t he brilliant 
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lights in the domain of mode rn scie nce whose work has il l tuni nated a ve ry b r oad 
f i e l d of chemicaL phy sica l and techno1or;ica l subjects . It i s never wise to take 
any suGgestion of his l i ghtly. 

STABI LIZ/-..l'ION In the preceding articl e i n t his issue we have refe rred to a. 
OF DY.t.: SPl~CTHA. paper by H. H. Taylor and F. T. Simon ~ bot h we ll known to 

workers in the dye , textile and col or fie l ds . The paper is 
np 0 J.ye·chylene Oxide Condensates as an Aid in the Spectr ophotometr:t of UJrestuffs; " 
J~er . Dyestuff Rptr. 34 , 319- 21 (Aug . 13 , 1945) . We have refe r r ed to the ? ha ngcs 
produced in dilut.e dyestuff solu·tions by sma ll additions of textile a uxiliar i es of 
this ~rpe ; the authors , however , v~ere more interested in another aspect of the 
que cti•m . They were more inte rest ed in the stabilization of the solutions which ~ 
occurs on making such additions . It i s we 11 knovm t hat the d ilute s olutions such 
u.s a.n used in the analysis of commercial dyestuf fs by spectrophotomet ry a r e sub-
ject to cho.npes due to variations in pH (hydr ogen ion concen·trr.ti on) , aging und 
the cf:"e ctsjof light and inert sa l ts . Ta.ylor and Si."TTon find tha t polyethyle ne 
oxide condensates of t he nonionic type , about 0 .2- 1 per cent of co~~ rcial product 
by vol,.une in the fL'la l solution anal yzed , s tabilized dye stuff solutions generally ~ 
so t hat more accur a te spe ctrophotometric anal y ses can be made and more reproducibl e 
resul ts obtained . It was found that in general such additions reduce t o a minimum 
the susceptibilitie s of the dilnte dye so l utions to the variations in pH , salt con­
ce ntr ation , irradiat ion , ambierrc temperature , dissolving t emper ature and a ging. 
nAging 11 r efe rs to the cha.nte in apparent strength of the solutions on standing for 
some h our s . 1'hese change s may in -some cases be consi derab l e . 

Ano !.;he r useful prope r ty of t he condonso.tes is that of pr eventing the in:te rn.ction 
be tween sirrilnr dyes which occurs unexpectedly on mixing the di lute solutions of 
m£~.ny of them. When such inter action ooC\lrs it dest r oys t h0 p r ope rty of additiv i ty 
of absor ptions upon v.zhich spoctrophot ometric analyses are o rdinarily based , and may 
l earl to gross e r rors . This inter acti on of dye s i n s olution wa s d i scussed by us in 
Nev?s L"lttcr No . 52 (March 19+4 ) on page s 9- 10 . Additions of pyridine have bee n 
a dvoca·i:;ed for the p:-eventi on of thi s inconver:ient ef fect ; but Tayl or and Simon find 
the polyethyl ene oxide c ondensates not only more convenient (le ss toxic and tm­

ploasantl y odorous) but mor e e f fective . Other use s f or these condensates ar e in 
the pr epa r ation of dispe rsions of the nonno.lly water-insoluble cellul ose - a cetate 
and vat dyes , the l atte r especia lly in the for m of their l euco compounds. The se 
dispers ions can be treated a l most as if they we re t rue water solutions of t he dyes , 
whi ch a r e stabilized by t he addit ions sufficiently wel l fo r spectrophotometri c 
analysis . 

BI BLI OORAPHY 
OF COLOH 

M. Re i ss ; J . Opt . Soc . iuner . 35. 283- 8 (Apr il 1~45) ; the cos4 
lo.v1 of illuminati on 

H. l~ettin13e r , k rre r . Photog. 39 , ~To . 2 , 34-5 (Feb. 1945); measurement of ligh t 
intensities 

W. B. Reynol ds (to Interc~emical Corp . ) ; U. ;,. Pat::> . 2 , 36L566-9 (1944 ) ; yellov1 and 
orange - yellow pignents useful i n pr inti ng inkc Q."".d p r inting e.:nul s i ons 

·~ . c. Richa rds ; Sc ience 101, 312 (hlar . 23 , 1945) ; a l i ght box fo r taking photo­
~.raphs in bb.ck and white or color 

·.i. S. Ri ggs & R. Lehmru1n (to Pennsylvania. Salt . Manu.f. Co . ) ; U. s. Put . 2 1371 , 545 
\1945 ); bleaching c omposit i on 
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H. E. Roaf; Nature 153, 235-6 (1944) ; review of G. F. Gothlin' s "The Fundamental 
Colour Sensations in Man's Colour Sense 11 

G. K. Rol l efson & H. W. Dodgen; J . Chern. Physics 12, 107-11 (1944) ; the dependence 
of the intensity of fluorescence on the composition of a fluorescing solution 

W. R. Rowland & L. L. Sloan; J. Opt. Soc • .Amer. 34, 601- 4 (1944); the relative 
~ me rits of red a.nd white light of l ov1 intensity fo r adapting the eyes to darkness 

W. R. Ruby & P. W. Vittum (to Kodak Lt d.) : Brit. Pat. 565,929 (1944); method of 
r educing decomposition and discolorati on of unused color-coupler in a photographic 
l ayer 

J. T. Ruthe r fo r d (to Standard Oil Co ., Calif.); u. S. Pat . 2,360, 283 (1944) ; sta­
bilization of a cobalt na.phthenate siccative against color change 

T. B. Rymer & c. C. Butler; Phil. Mag. 35, 202 - 9 (1944) ; non-recording microphoto­
mete r with variable contrast sensitivity -

I. F. Salminen, P. Vi. Vittum & A. Weissberger (to Kodak Ltd . ) ; Brit. Pats . 562,.205 
(1944) and 566,880 (1945); photographic processes 

G. S. Sansom; Nature 154 , 433 (1944) ; a solar halo phenomenon (short letter) 

J. L. Saunderson & B. J. Mi lner; J. Opt. Soc. Amer. 34 , 167 - 73 (1944) ; a fur the r 
study of omega space (criticism of papers of },Ioon andSpencer) 

D. B. 0 . Saville; Nature 153 , 25 (1944) ; ice-crystal haloes 

D. B. 0 . Saville; Nature 154 , 738-9 (1944) ; optical phenomena in the atmosphere 

E. E. Schneider; Nature 155 , 176 (Feb . 10 , 1945) ; colour phenomena in ul t ra-violet 
vision 

H. R. Schoenfeldt (to General Elec. Co.) ; U. S. Pat. 2 , 363,090 (1944) ; treatment of 
·. fluorescent mate rial 

W. Schweisheimer; Text. Colorist & Converter, Nov. 1944; look what we missed in 
color names; brief revi ew in ISCC News Letter No . 57 (Jan. 1945), pp . 7-8 

Vf. Schweisheimer; Text. Colorist&: Converte r 67, 579 (Jan. 1945); effects of fabric 
color a..l'l.d weight on general health 

W. Schweisheimer; Text. Colorist & Conve r te r 67, No. 3, 659 (March 1945) ; color is 
a ~orm of superstition 

F. Scofie l d; Amer. ~;estuff Rptr . 33 , P 257- 3 (1944) ; application of a small-color 
diffe rence formula in paint problems 

C .. A. Se ibe rt & C. A. Syl vester; .Amer. Dyestuff Rptr. 33 , P 3ll- 2 (1944); effect .:n· 
tne fibe r pH on the light-fastness of dyed cotton 

G. W. Seymour (to Ce l anese Corp. Ame r .) ; U. S. Pat. 2,347 , 289 (1944); production of 
local color effects on texti l es 
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E . Sha rratt , E. H. S. Van Some r en &: E. C. Rollason; J. Soc . Chern. Indus. 64 , 73 - 5 
(Mar ch 1945) ; a r apid opt ical me t hod ( using t he "Spekker Absorptiomete r"T1'} f or e st i ­

mating t he s pec i f ic sur f a ce of powde r s 

s. E . Sheppa r d ; Scie nce 100, 545 (Dec. 15 , 1944 ) ; amphi path ic char act e r of ge l at i n 
shovm in its ad sor pt ion t o pola r sur f a ce s 

W. A. Shurc l i f f (to Ame rica n Cyanami d Co.); U. s. Pat. 2 ,369 ,317 (1 944 ); photo­
gr a phi c met hod t o distin guish c l ose ly matching col or s 

w. A. Shurclif f (to Ame r ican Cyanamid Co. ); U. s. Pat . 2 , 383 , 346 ( 1945 ) ; spe ctro ­
photomet e r at~nt_ !2.r eliminat~g specul a r re f l e ction 

L. Si l berstein & D. MacAdam; J . Opt. Soc . Ame r. 35, 32 - 9 ( Ja n . 1945 ) ; t he distribu­
tion of color matchin~s o.r ound a colo r cente r 

F. T. Simon; J~e r . Dyestuf f Rptr . ~~~ P 270 (1944); use of the r e cor di ng s pe ct r o­
ph ot ome t e r 

F. T. Simon & E. I. Stear ns ; Ame r . Dyestuff Rptr. 33 , 232- 5 (1944 ) ; ·why sma ll colo r 
d i ffe r ences a r e importnnt in t extile s 

L. W. Si p l ey; Photo- Engr ave r 1 s Bull . 34 , 9-16 , No. 6 (J an . 1945 ) ; color as vre see 
it photograph it -- pr int it (e lementa r y de sc r iption of processes a nd the or y ) 

i.. L. Sloa n; J. Opt . Soc. llmer. 34 , 618- 20 (194-t ); t he East ma n c ol or -temper ature 
mete r used a s a n anoma. l osoope 

A. K. Smith , H. J. Max & D. H. l'l'hee l e r (to the United Sta tes) ; U. S. Pat. 2 , 370 , 266 
(1945); bl eaching prote i n fo r pa per c oat ing 

Societ y of Chemica l Industr y , Basle ; Brit . Po.t. 566 , 325 (1914) ; impr ovement i n t he 
t:ir. ·~tor ial p r operties of dye pi gments by phy s i ca l conditi oning 

J . MeG. Sowerby ; J. Sci. Instr. 21 , '1-2- 5 (1945) ; a phot oelectri c photometer for 
~easurin E; t he light s cat te red byt he sur fa ce of a tra nspar e nt mat e ric.l 

:1 . c. St aeh l e (to Eastmnn Kodak Co .) ; U. s. Pat . 2 , 362 , 593 (19 ·~4 ) ; maskin g of color 
tro.nspa.r e nc ie s 

D. W. Stamme r s (to Impe r i a l Chern. Indus . ); Brit . Pat . 562,960; 2,4-di a r yl-pyrrol s 
as c ol or f o rme rs 

H. A. Sto.nd i ng ; Tr a ns. Fara day Soc . 41, 411-34 (Jul y 1945) ; the dyeing of cellulose 
'.'1it:1 d irect dye s ; I , a r eview of t hel i t e r atur e 

E . I . Stearns ; Amer. Dyest uff Rptr. 33 , 1-6 , 16- 20 (1944 ) ; spect r ophot ome try a nd 
the c ol oris t (va rious a.ppl i c o.tions) 

~ . I . Stea r ns; Ame r . D)~stuff Rpt r . 33, 131-6 (1944 ); infr a-r e d r e f l e ctance in 
t'" xbi l e s 

~ I . Stea r ns & F. Noechel; Ame r. Dye stuff Rptr . 33, 177- 80 (1944 ); spe ct rophoto­
·''\Jt ric pre dict ion o f color of woo l bl e nds 
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Ste rns on Labor at orie s Ltd .; Brit . Pat. 565 , 238 (1944 ); camou£lage coa t i n gs 

W. S. Stile s ; Natur e 154, 290- 3 (1944 ) ; Proc . Phys. Soc . 56 , 329- 56 ( 1944 ) ; curr e nt 
pr ob l ems of visua l r es ea r ch (including discus sion by Cr aik, Guild , Wri ght, Pircmne 
and t he a. uthor ) 

w. S. Sti l e s & T. Smi t h ; Pr oc. Phys . Soc. 56 , 251- 5 (1944) ; a mean scotopic vis i ­
bili t y c urve ; b r i e f revi ew in I SCC News Lette r No . 57 (J an. 1945) . p. 6 

F. E. St ooke l bo.ch (to Fries Br os. ); U. S. Pat . 2 , 369 , 084 (1945 ); ul tra viol e t light 
fil t e r (in a ski n-pr ote ct i ng compos i t i on) 

w. V. Strat e ; Minic am Photog. 8 , 50- 4 (Ma r ch 1945) ; e xpe r iment s in c olor (photog­
raphy ) 

M. H. Svre e t ; J . Soc . Mot . Pict. Engi n. 44, 419- 35 (June 1945 ) ; densitomet ry of 
modern r eve r sible c ol or f ilm 

P. W. •.rainsh (to Leve r Br os and Unile -ve r Ltd. ) ; Brit. Pa t . 566 , 810 (1945) ; improv­
ing the wh i teness of ma teria l s by us e of a blue - f l uo resc i n g subst ance - --
C. Tayl or; J. Expt. Psy chol . 34 , 317-24 (1 944); studi e s i n c ol or blindne ss; I , 
negat ive aft er - ima ge s 

R. P . Tee l e ; J. Research Natl. Bur . Stand. 34 , 325- 32 (Ap r il 1945); photomete r 
f or lumine s ce nt mat e r ials 

L. C. Thoms on ; Nat ure 155 , 1 77 (Feb . 10 , 1945 ); colour v i sion of the f ovea 
centra lis 

M. A. Tinke r; Ame~. J . Optom. 21 , 213- 9 (1944) ; i l lumination i ntensitie s pr efe rre d 
for reading wi t h direct l i ghting 

E . S. Tompkins ; Brit . J. Photog . ~' 192- 3 (June 2) , 220-1 (June 23 ). 336-7 
( Sept . 22 , 1 944) , etc .; the coJ. our enthus i a s t a t the c i noma. (se r ial ) 

M. G. Town s l ey; .J . Soc . Mot . f i ct. Engin. 43 , 37- 44 , No. 1 (1 944 ) ; the effect of 
la~p-fil~1ent position on pr ojection- screen-b r i ghtne ss uniformity 

A. G. Tul l; Photog . J . 85 B, 13- 24 (Jan .-Feb., 1 945) ; color-de ve l opment (in photog­
raphy) : i ts hi story , cherni s t r .f and cha r a cteristi c s (a fine r evi ew - Ed . ) 

D. G. Ulrey (to G. Maxcy) ; U. s. Pat. 2 , 358 , 266 (1944) ; met hod of col or ing •mol e 
c :i. t rus fruit 

V. Vand; Nature 154 , 517 (1944 ) ; a. so l a r halo phe nome non 

I . £,1. Vancle nbe l t & L. Doub ; J • .Ame r . Chem. Soc. 66 .. 1633 (19•1:4 ) ; abso r ption spec~ra 
of substitut e d be nzene sul phonamides ; r e"Tiew i n N~ture 155 , 400; Ma r ch 3 1, 19•1,5 

J . ,\·; , Vemdenbe l t , J . Forsyth & A. Ga rret·t; ; Indus ~ En gin . Chem., Anal. Ed . 17 . ]o . 4 . 
235- 7 (Ap r i l 19,15) ; ex tinction c oeffi c ients of spectrophotome t ric s t andards 

W. Vanse l ow , A.. We i s sbe r ger & D. B. Gl a ss (t o Eastman Koda k Co. ); U. S. Pat . 
2 . 350 . 843 (1944) ; a ligh t - s ensiti ve diazotype mate r ial 
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L. E. Va rden; Ame r. Annual Photog . 59, 7-18 (1945); aspects of color (elementa ry 
revie·;1 of color theorie s, color vision a...TJ.d color systems; many references) 

T. Vicke rstaff ; Proc. Phys. Soc. ~· 15-31 (Jan. 1945); the brightness of present­

day dye s 

P . w. Vittum (to E~:~.stman Kodak Co .); U. s. Pat . 2,362,599 ; tricolor film without 

ye llow c oupl e r 

P . w. Vittum , w. D. Peterson & H. D. Porte r (to Eastman Kodak Co .) ; U. S. Pat. 
2 , 362 , 598 ; a r yl - sulfonamide - phenol c olor forme rs 

G. L. v:akefie l d; Process Enbr ave r's Monthly 52 , 22 (Jan. 1945 ) ; color prints of the 
future 

G. Ylald; J. Opt . Soc. l!.mer . 35 , 187-95 (1945); the spectra l sens i tivity of the 
human eye ; I , a specia l adap~omete r 

H. v. Yfo. lter s ; Amer. Cinematogr aphe r 25 , 259, 278 (1944) ; r e ce nt advance s in the 
physic ::; o f color (the C. I. E . system)-

E. Woto rs; J. Soc . Dye rs Col ., Aug. 1944 ; llmer. Dyestuff Rptr. 33 , 407- 8 , 413-6 
( 1944) ; the est imation of dyestuffs in solution o.nd on the fiber-

G. We l p ; .Ame r. Ink MaJr.e r 23 , 27 , 29 , 31 , 47 (Jan. 1 945); backg round on color (trade 
names , Munsell system, spe-ct rophot ome try, specifications , c ontrast ef fe cts of back­
g r ound and r ules of color compos i tion) 

. 
G. W. V~he land ; "The Theo r y of Re s onance and it s Appli cations t o Or ganic Chemistr y ; 11 

pp . 316 ; Joih"l Wiley & Sons , New York (1944) ; chapte r 6 on 11Resonanoe and Mol e cula r 
Spectra , 11 inc ludi ng color r e l ations; r eview b~r I. H. Godlove in ISCC News Lette r 
No . 57 (Ja n. 1945 ) , 9-12. 

C. F . h . Vfuite (to DuPont Co . ) ; U. S. Pat . 2,363 , 764; stripping col or fiLm 

J. M. ¥fuit tcnton; J. Soc. Mot. Pi ct. Engin. 43 , 25- 9 , No . 1 (1944); r epo rt of Sub ­
committee G (of Amer. Stand. Assoc .) on Exposure :tv:eters 

P . R. Wiley ; A:rne r. Dyestuff Rptr . 33 , 95 -.8 1 ll0..,6 (1944); relation of dyed-fibe r 
d ichroism to the adsorption of dyestuffs on pulp 

E . N. Vlillmor; Nature 153 , 77<1 - 5 ( 1944) ; col.our of SJI1.a ~l objects (in the fovea 
centrnlis) 

Vf. D. Wri e;ht ; 11The Heasurement of Colour; 11 pp . 233; The Jarre ll-Ash Co ., 165 
~Tewbury St ., Boston (Adam HUger Ltd,, London) ; 1944 ; review by I. H. Godlove in 
Chem. Encin. Ne.-;s 23 , 946- 7 (May 25 f 1945) , and by the editors in ISCC News Lette r 
!!o . 58 (March 1 915}; 9-10 

W. D. Wr ight ; Brit . J. Ra.diol . 17, 67 ,..8 (1944) ; limita:tions of the eye ; their 
effec·c on the inte r pret ation ofthe fluoroscopic image 

J . Yudkin; Nature 155 , 50 (Jan. 13 1 1945); absor ption colorimetry as an a nal ytical 
technique 

t. 


