
/ 

/ 

JJ\JTEf\-SOCJE.JY.CO LOT\ ( Q U .. i"J c .JL 
N E w-s L E T T E R. N 0 . 6 5· 

JA NUAR Y, 194 7 

Ne~s Letter Committ ee : 

I . H . Godl ove., ··Ed-i t or. - in- chief 
Research Labor a t or y , . . 
Gene r a l Aniline and Film Co r p • 

. Easton ; Pennsyl v:ani a 

F or .mat te r.l'.l of bus i ne s.s , 

. . -

Faber Birren 
·charles Bittinger., Ed i tor fo r ·Ar t . 
Carl E . . Fo·ss, Ed i to r for . I ndu s t r y 
H. Phel ps Gage 
Deane B. Judd, Ed i tor for Science 

.4.d.qr,ess the Gircu l e:ti on Manage r 
Sub s cr_ipti on pr ice to .t;lOn- membe r s : ·~3 . 00 

Dorot hy Nicker s on , Circulati on Manage r 
P . 0.. Box 155, Benjami n Fr anklin Stat i .on 
Washingt on 4 , Distr ic t of Co l umb i a 

annually 

1947 ANNUAL MEETING 
CALENDAR OF hVENTS 

Pl ace : The Hote l Penns y l van i a , New Yo r k .C i ty . ·(Mak.e · ' 
your r e s e rvations pro~ptly ; Feb . 21- 25 ! ) Febr uary 21 
a t 7.:00 P . M. Banque t of· Opt i cal Socie-ty of Ame·ri ca . 

Februar y 22 . 0 . S . A. session .. o'f cont ribute d. pape r s on light and color, witn an ... : 
i nvited· pape r at 2 P .M. (changed f r om ll :DO A. M. . ) on Satur.day aft e r noon by 
I ndividual Council m·3mber F r ank J . Re i lly on t he subject : Light and Shadow and Its 

-Repr esentati on . FebruaTy ·23 (Sun day). Seve r a l commi ttee meetings , i ncl udi ng the 
·E'lCecutive Committee , at 7 :00 P. M • . Februar y 24 at 9 :00 A •. M. I SCC r egi str ati on . · 
9 : 30 A. M. Discuss i on Se s sion , bas~d on r epor ts of pr ob l ems unde r investigati on by 
Cou'1c i l commi ttees • . This sess i o.n is a new depar tur e: i n Council act i v i ty:; i t i s . 
p l anne d so that de l egat es and membe rs n ot a ctive l y engaged in the wor k df t he 
s eve r a l commi tte·es may hear full r epor ts of committee activ i t i es , and have oppor 
.tuni t y t o d i scuss var ious phases of the work . . The r e a r e ·f i ve pr ob l ems on which sub-
commi ttee s of the Pr o.b l ems Committee a r e acti ve l y engaged: 

Probl em 6: 
Pr ob l em 10 : 
Pr ob l em 11: 
Pr obl em 1 2 : 

Pr ob l em 13 : 

Co lor Te r ms 
Col o r Aptitude Tes t 
Color Blindne ss Stud i e s 
I l l uminati ng and Vi ewi ng 

The Illuminant in Textile 

.- . Si dney M. Newhall, Ch . 
- Forr est Di mmi c;k: ·and C. E. Foss , Co- ch. 
- Deane B. Judd and LeG . Har dy , Co- ch . 

Condit i ons fo r Color ime·tr y -
. . - Deane B. J udd , Ch . 
Colo r · Match i ng ~ 

- Dorothy ~:icke rson , Chr . 

The fi nal r eport of the l a·s t - named committee· will be pr ese.nted in det.ail .by .sever a l 
commi ttee membe rs who took part active l y in this work. Febr uary 24, a t 2 :00P .M. 

·Conti nuation of Discussion-Sess i on, fol lowed by a bri ef Bus i ness Sess i on which a ll 
de l egat es and members a r e ur ged ·to a ttend ; thi s wi l l be ve r y .b r ief. Chairmen of · 
de l egat es and of r egula r conuni~tees ar e r equested· to· h&ve thei r annual r ·eports. in:· 
the secreta.ry ' s~ands .bef or e t he meeti ng . · It i s ~tended t hat adj our nment wi ll be 
not l ate r t han 4 :00 P .M. An eveni ng session will be a r ranged by the New Yor k 
Colori sts . Topi c· : . .!"What Do You Know About Co l o r - or. Co l o r · I nfor mation Please , 11 

with M. Rea Paul; .i n t e·r l ocutor. ·Dinne r wil.l be arra n ged i f poss i b l e . Febr uar y 25 . 
At the Commodore Hotel , headqua r te r s of TAPPI mee t i ngs . At 9 : 30A. M. Te c~Lcal · 

Sess i on on Co l or he l d joi ntl y wi th Tappi : 
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The Paper Man "s Inte r est in Color 
Colorimetr i c Standardization in Industry 
Color-order Systems 

- A. H. Cr oup 
- Ralph M. Evans 
- Carl E. Foss 

(From material standar ds in like media to 
def initions of a usefu l color space .J 

systems that repr esent i ncreasing 

At 2 :00 P . M. 

Spe ctrophotometr y - Norman Barnes 
I.C . I . Standard Obser ve r and Coor dinate System 
Inte r-relation of Col or Specifications 

- J . A. Van Den Akker 
- Dorothy Nicke rson 

Co l or Engineering - Frederic H. Rahr 

All who a r e interested are cordially invited to attend any or all of the se sessionsr · 

THE COLORISTS 
OF WASHINGTON 
AND BALTIMORE 

Y .Vf .C .A. Cefeteria, 
clubs attended . 

The third meeting of the fourteenth season of the lilashi ngton 
and Baltimo re Colorists was he l d jointly with the local I . E. S • . 
group at the PEPCO Auditorium, tenth and E Stree ts , N.W., at 
8 P.M. January 17th: The meeting followed dinner at the 

which is nearb~r . &any member s of local photogr aph i c and camera 

The Co lorists ¥mre fortunate in having as speaker Ralph M. 3vans , Chairman of the 
I.S.C.C • . and superintendent in char ge of color quality control for a ll col or pro
cesses at Eastmun Kodak , Rochester. Yle r epe at here the subject announced in News 
Letter No . 67; it was 11Li ghting a Subject For Co lor Photography . 11 The physical 
nature of a light source is n.n i mportant part of the photographer 1 s probl em when he 
begins to wor k in color • . Mr. Evans discussed and demonstrated the problems encoun
tered when a photographer sets up a simple object in the studio and attempts to 
make a picture that wil l l ook like the object . The size, shape and position of the 
light source all hnve their effect; there are advantages and problems i n using 
polarized light. The appear ance of shad~fs must be conside red from photogr aphic 
and psychological points of v i evr, and techniques consider ed for handling the light
i ng in this re gar d • . This lecture pr esented , with fu ll demonstrations, r esults of 
r esear ch in 9ractical color prob l ems tha:t v1e r e discussed for the first time last 
May before a joint meeting of the Inter- Society Color Council and the Society of 
Motion Picture Engineer s . 

BOSTON 
COLOR 
GROUP 

the Massachusetts 
Princeton, N. J 

The Januarr mee t ing of the Boston Color Group was held on the 
evening of January 21 . The group met for dinner at 6 :30 P.M. 
i n Pr itchard Hall of Yfa1lce r Memor ial on the M. I. T. campus . 
Following the dinner the group adjourned to Huntington Hall at 

Institute of Technology for a l ecture by Mr . Carl E. Foss , of 
Mr . Foss 1 topic was 11A Colorant Gamut System. 11 

'lhe speake r, a widely known consultant in the fie l d of color , was forme rly Ass istant 
to the Director of the Research Laboratories of The Interchemica l Corporation, New 
York. He is r ecognized for his r esearches in the Ostwald color system, and for his 
pro ducti on of many types of co1Pr standar ds , including the chips contained in the 
Color Ho.rmony Manual. His lecture before the Boston Color Gr oup was concerned with 
a new system for pi gment mixtur es ·which he developed for the Mar tin- Senour Company . 
As may be noted on page 1 of this issue, he is also one of the editors of this News 
Letter. 
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Because Carl Foss ' l ecture is cf s uch general inte r est to all those conce r ned with 
pr obl ems of pi gment mixture , the Boston Color Gr oup invited t he Nev1 England Feder a
tion of Paint and Va r nish Production Clubs to attend t he lectur e in Huntington Hall . 

Thr ough her siste r we learn with sorrow of the death of DEATH OF 
ROSE BAIRD , for me r ISCC i nd i vi dua l membe r, Mi~s Ro se A. Bair d, early in 

·Octobe r . Miss Baird , a retired teacher of the McDowell 
School of Cos tume Design, vras greatly inte rested i n co l or, and a few years ago had 
considerabl e discussion wi th se ve r a l membe r s of the Counc i l on por tions of he r man
uscr ipt of a book on col or fo r teaching cl asses in costume and f ashion. 

An i tem i n Woman ' s Wear Dai ly, December 2, indicat es that Kate :u rwis, personne l 
director of Namm ' s Depa r tment Stor e, has appo i nte d Mi s s Sue West of Spool Cotton 
Company and Mrs . Jacob Christman , for merly a teacher in the Vocat i onal High School 
of Elizabeth, !i . J . , as a committee to decide .what disposit i on is· to be made of 
Miss Baird ' s manuscr ipt . 

Miss Baird was a sprightly an.d color ful member of t he. Counci l. Her absence at the 
i mpending and subsequent mee tings will be no t ed wi th great regr et·. 

COLOR-PREFERENCE 
STUDY BY FP&VPC 

The Louisville Club of t he. Fede r ation of Paint and Varnish 
Pr oduction Clubs ha s pr a se nte d the f irst r eport as preH.~i
nar y t o a se ries they .expect to c ompl ete on t he subject of 

color prefe re nces. The r eport is published in detail in their Official Digest fo r 
November 194 6. (This numbe r a lso contains the announce ment that J ohn c. Moore , 
first chairman of t he Federation ' s de l egation to the ISCC , is the newly e l ecte d 
pre s i dent of t he Feder~~ion . Congr atulations , Mr . Moor e , and our best ~ishes ! ) 

The r e por t states t hat the change i.l1 col or of or ganic coatings with . time may or may 
not be in the direct±~n-of the customer's prefer e nce . In orde r to insure s ati&fac 
tion a'fte r the change it should be in the di r ection of pref e r e nee . The re fore the' 
Loui sviile Cl ub is conce r ned with t he determi nation of color pr efe-rences by po lling 
the public at l~ge. 

For a start three colors we r e chosen as follmvs : Munse ll G 6/4 , R 4/8 and YR 6/6 . 
Each wa s mounted as the cente r of a series of thr ee consto.nt-hue panels in which 
adjacent chips v ar i ed by one s t ep of va l ue , two steps of chr oma. The gr een se ries 
we r e mounted as fo llows , the r ed and ye llow- r ed se ries being s i mi l a rly treat ed. 

2 . 5 G 
·····-····-···-············-··-···--·······-·········· .... . 
' 
! 7/6 7/4 7/2 

6/6 6/4 6/2 
5/6 5/4 5/2 

5G 

1 .... -~~~-----~-·-;;~·· .. ·-·· .. ~;;---, 

i 6/6 6/4 6/2 ·-i 
! 5/6 5/4 5/2 : 
i_ ··-~ ···-·······-····· ··:...................... -··· ... ··~ 

7 . 5 G 

1 ........ ;;~-----····--;·;~·-.. --.... ·~;~·---·r 

6/6 6/4 6/2 j 
5/6 5/4 5/2 ! 

- .. _ .... _, ..... ..... ·-·--- .... --... - ........................ ! 

The obse r ver was a ske d to a ssume that t he standard color i s des i r ed but obtainable, 
then r equested to choose betwe 3n two uru.-1asl:ed colors corr e spending in value and 
chroma , . but var ying in hue ; second, corr e s ponding i n hue and chroma , but var ying in 
val ue ; an d third , corre sponding in hue and -ve.lue , · but varyi~g in chroma, a ll chips 
being masked except thos~ undar conside rat i on . 

Results are summarized 'for 134 - 205 obser~ations qn each .col or- as follows: 
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,_ .......... .. ·· ··· · · ···~···· ................................ , ..... ............................... .............. ....... .......... ............................................ ............................................ ....................................... .. ............ .. ................... ............... ............... .. .................... ... .. 

· ! · :• · Colorchange Preference 
• j, ............ ......... ......... ... ... ..... .. ..•...•.. •.•.. ...•....•. . •·····•• • ............................................ ............ ...... .... .... ............................. ..................... . ,_ , ••••• - .. ..................... .... ... ........ .. ... ..... ........ ...................... .. 

Standar d Col or : . Mal e ! ............. ~~.r.n..~ .. l.~ ..... · ......... .. .................................... . .... ·········-·· ...... . .. ·········· ....................... ....... ... r. ········· !·········-. .... .. - -

-~ ~~~~ ' -- i ~:: f ~l:er D:rk St:on~ -- . J ~;: 1---~1:~~ ---~:~:u -- ~~~-ong 
5 G 6/4 . 90 I Bluer Med ium Weak 48 Bluer Light Faiz:ly 

l siiong 
I 

5 YR 6/6- ' 112 ' Redder Light Strong 93 Redde r Light Weak ...... ........................ . .......... . :. ................... ! ..... _...................... . ........ .................. -... ,_.................. .... ... . ................ l ..... ............ i ... .................................... ,.,_, .. , ....... ,_......... ......... . ............................ .................... . 

A detailed bre akd<Y:m of this summar y is give n in pages 549 - 563 of the r eport. 
This work is good wor k ; and we a r e g l ad to know that i t presage s further work to 
come. 

HEARINGS 
ON COLOR 
TELEVIS I ON 

During the week of De cembe r 9th hear i ngs began befor e t he. Federal 
Tr ade Commission on a petition of the Columbia Broadcasti ng 
Company that the F .C. C. i mmediately se t standar ds fo r comme rcial 
br oadcasts in c olor t e l evision . The dire ct testimony of CBS and 

thirteen r epresent atives of othe r br oa dcasting and set- manufacturing compani es was 
compl eted during the week . The following vreek the commissioners went to New Yor k 
to witness additional broadcasts , having already witne ssed de monstrations by CBS 
and other companies who had r equested it . Becausa of the technica l nature of the 
mate r ial, cross - examinati on was de f e rred until the re could be time fo r study of the 
direct testimony . · 

Technica l men we 1·e star witne sses . Dr. Pet e r C. Go l dma.r!{ , whose outstanding 
ach i evements in this fi e ld brought him the Te l evision Br oad ca sting As sociati on ' s 
Award of Merit in Enginee ring in 1344, was ch i ef spokesman for CBS , proposing use 
of the sequential method of broadcasting by s uccess ive use of r ed , gr een ·and b l ue 

· fil:ters. Technica l elate. re garding the sequentio. l method novr be ing 1:1sed in 'expe ri
mental brovd cos t by CBS were prese nted in 74 page s of direct testimony, with five 
pages of a dditiona l remar ks to call at tention to the gr e uter import~nce of high 
contrast compar ed to high maximum brightne ss w!'li ch was often ur ged during the hear 
ings . The CBS.te l evision pi ctures maybe shovm in a r oom with about twenty foot 
candles illumina tion or less . (NOTS : ExcJ.uding direct sunl i gh t , this is probabl y 
mo r e then most r ooms have except near the window in daylight , and much mor e than 
night- time illumination in any home l ivintl; r oom we know about . - D. No) Dr . Goldmar k 
calle d attention to the f uct that it i s mor a important t o have a good contrast 
r atio in vrhich the black r eflects only about l /30th as much a s the white th!:m it is 
to have high maximum brightne ss which does not a llow the contrast r atio to be kept . 
Ordinari l y we vievr pictures and objects that are not brighter: than the surrounding 
fie lds but t he contr ast r atio· is maintaine d . Because i t i s built in, black looks 
black , ·white looks white . When the screen in n. color r e ce i ver is turned off it ap
pears b l ack under ro~m illumination , not white, as i t does in black and white tele
vision rece i vers, or in a movie screen . 

The case for simul taneous all-e l e ctr onic co l or t e l evis i on was presente d by Dr. R. D .. 
Kell on behalf of RCA and NBC in 45 page s of direct testimony . The system which 
they pr opose , and in which much of the rest of the industry is interested , h a s been 
deve loped to fit into the pr e se nt black-and~vmite system so that one could wor k 
with the othe r s and avoid obsolescence of black- and -white r e oe iver sets . Three 
pi ctur e s, a r e d , e. gr een , e.nd a blue , ar e pr oduced simultaneously on thre e differ
ent tubes in the receive r and ar e combined optically. The system is develope d far 
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enough fo r demonstr ation, but whil e RCA outl ined det ails i n thei r testi mony that 
gav~ a. p i cture of t he concept of r esear ch and development necessary to pr ovi de so
luhons t o the r emai n i ng pr ob l ems , t hey are not r e:1dy to go , as i s CBS . They esti
mate ~h~t the _wor k and t esting nece ss ar y , and industry ' s c ons ider ati on for col or 
te l ev1s1on, w1ll requ i re a mini mum of fou r t o f i ve year s . The r efor e , whi l e CBS 
petitions fo r i mmed i a t e adopti on of standar ds fo r col or te levi~ion , RCA, speaking 
f or NBC, and s e ve r a l of the othe r br oadcast e r s a nd manufactur e r s , do not wish t o 
have standards adopted until P.f ter further r e sear ch and t esting. 

Dur ing the ·wee k of De cember 16 the Commis sion attended CBS demonstrati ons i n and 
ar ound l\rew Yor k.. Hear i ngs will be r esume d in a New Yor k cour t r oom on J anuary 27, 
at which time si;nila r demons t r at i ons wi ll be made a. par t of the cour t r ecor d . 
Following t his , there will be a demons tration at Pr inceton, afte r which hear i ngs 
will be r esumed i n Washington . Late r in the s e pages we li s t unde r 11bibliogre.phy11 

r efer ence t o a pape r by Dr. Goldma.r k and h is assoc i ates . 

NOURATHAR : 
THE SIXTR ART 

No:ur athar: The Fine Ar t of Light- Color Playing (Westbrook , $15) 
i s the latest nor k by Mar y S lizabeth Hal lock Gr eenawalt, who 
ha~ been ad j udged by some inventor of the indicated art . The 

popularly -written book of 400 pages is in s ix parts , contai ning 150 i l l ustr ations 
. cove ring audi torium arra ngement fo r light-co l or pl ay, instrume nt , the playing, in
s t ruct ions for r e cor di ng , te chniques ~~d composit i on. The book r eaches into manu
f acturing and r e l ated fie l ds - c :1emi ce.l , elect r ical, phys i cal and pl asti c , as we ll 
as the theatr i ca l end entertainment wor l d . A new kind of pr inting, applicabl e t o 
t he recordin~ on paper of the p r ogr essions of light- col or playing , i s described . 

11Nou r e.tha.r, 11 the author r s coined name for the Sixth .P. rt , is de r ived from the Ar abic 
r oots 11nour 11 meaning l ight, o.nd 11athar , 11 the essence of. 1-irs . Greenawal t , concer t 
p i anist and le cture r , has devoted pr actical l y her entire l ife to the developn~nt of 
a r tistic expression by me ans of light and its co l or . In 1926 she ·:~as awarded a 
go l d 'medal a t the Ph5. l e.delphic. Sesqui- Centennial Zxposition fo r he r work . Mrs . 

'Gr eenawal t is the author of 11 Light - Fine Art the Sixth , 11 e.nd ·sever a l mage.z:lne ar-
t i c l es r epr esenting original r esearch on the subject of l i ght- color p l ay. 

To the above statement , which came to our zecretnr y t hrough routi ne channe l s , the 
editor may add thot :Mrs . Gree nawalt has other books to her credit , some of them 
being easily located in av11ilo.bl e 11Yfho 1 s Vvho 11 s . In on.-3 of these was found a l so : 
"Ori ginator and developer a.nd patentee of ·the method and appar atus claims coveri.ng 
the fine art or light- col or play used us a means of human expr ession and in combi
nat i on with rhythr,lic sound ; patentee of the means of pr oduc i ng least vis i b l e incre 
ments of darkness , b r i ghtness and li~ht·· color, the fundamenta l f o r a defi n ite 
measur e for color shade , color - t i nt ; first to conduct a class in l ight- color p l ay 
• •• " Though the Ed i tor has had onl y the slight es t acquai n t ance wi th Mrs . Gr eenawal t 
s inca meeting he r many years ago , through i.1is friends in t he Du Pont company (she 
i s r e l ated to one o r mo r e persons very high in Du Pont affair s ) he f r equent l y 
hear d of her continuing se r ious interest in color , he r e r udition and her indefati 
gabi lity and r esour cefu l ness . Her e r udition is attested by he r electr ical knowl
edge , fo r exampl e , and her r e course to J~rabic roots ( in the same situation, the 
Editor wou l d have managed only some such l ame combinr.tion es 11 luciousian 11 or 
11 photous i an 11

). For anyone i nte rested in the new book , th'J addr ess of the Westbr ook 
Publ. Co . i s 5800 No r th Mervine St., PhUnde l phie. , Pa .; or pe rhaps one can wri te to 
Mrs . M. Hal l ock Gree newa lt , Hote l Du Pont , Wilmington 99 , Del. Yfe greatly r egre t 
t hat we do not have available mo r e s paco to r .:pr oduce Mrs . Gree ne·wal t ' s interesti ng 
descripti on of her new book and its background . 
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COLOR 
FILTERS 

Most I SCC members ar e we 11 acquainted wi th the Wr n.tten f ilters 
put out by Eastman Kodak Company for. photogr aphic and scien
tific use , and with the cat c.log giving spectral- transmission 

data vrhich t hey publish (see October 1945 J . Opt, Soc. Amer . , pp . 6.70- 675, Color i 
m~tric Specif ications of Vlr atten Light Filters). 

Recentl y the Dufo.y people in England have forwarded to the ISCC secretar y copy of · a 
47- page cata lo g giving dat a on the i r Chr omex Cellulose Acetate Filters . Curves are 
gi ven fo r 64 filte rs . It is of i nterest that the background of the spectral curve 
gr o.ph they show is i n color cove r i ng the spectrum r ange ; density i s shown with a 

·dot screen over t he colors , transmission ~n c l ear printed colors. A point the . 
Editor believes worth mentioning her e is the fact that the use of .cellulose acetate 
permits the use of a goodiy number of f ast- to- light dyes ·. The address of Dufray
Chromex , Ltd. i s Elstree , Herts 1 England . 

BRITISH- COLOUR 
GROU:P REPORT 

Thr ough cour tesy of t he Col or Group of the Physica l Soc i ety 
(London) , several copies of the ir recent r eport on Defective 
Colour Vis ion in Industry ar e avai l able on reque s t from the 

ISCC' secr etary (addr ess Box 155 , Benjamin Fran.lclin Station, Vlash i ngton 4, D. C. ) . 
This 52 -page report is the ·work of a cornr.1i ttee appointed i n 1942 11 t o obtain as com
plete informat i on as possibl e as to the t e chniques and pr ocesses i n which deficien
cies of colourvision are a handicap , to r epor t on existing methods of testing such 
defi c i enci e s in Industry and i n School s , and to make r ecommendations r egar ding the 
i mpr ovement and coor dination of these t ests . " Commi t tee members nre : Dr. J . H. 
Sho.xby, Chairman; G. H. Giles , G. E. Graves- Peirce , F. H. G. Pitt., J . w. Str ange , 
w. H. Taylor , W. D. Wright and H. M. Car~flri ght . Twenty meet i ngs of t he committee 
were held . 

The r epor t contains five chc.pte r s . The f irst, on the Nature and Incidence of De 
f ective Col our Vision, omits a l l r efer ence t o t heories of co 1or vis i on, confi nes 
attention s t rictl y to experimental fa cts and symptoms of the defect . Che.pte r II, 
Colour Vision Te sts , lists a gr eat many of the tests under seve r al haads: Confusion 
char t tests , l ante r n t ests , wool t ests , matching t ests and miscellaneous testso In 
assess ing the r e l at ive merits of the t ests , it i s concl uded that confusion char t 
tests must come hi gh on the list of r ecommendo.t i on, not onl y be cause of the ir effec
tiveness but their cost , avo.ilo.bility and complexity; l antern tests Ct.re r el ative ly 
expensive and demand gr eater skil l on t he part of the examiner . Among the matching 
t ests i t is di fficul t to give a genera l appr eciation , but attention is drawn to the 
Nage l Anomaloscope , the Shaxby o.nd Kod e.k t ests , and the Farnsworth-Munse ll test. 
Chapte r II I discusses Col our Vision in Industry and the Service s . Whi l e testing 
for the ser vices and t he r a ilr oads is usual, ther e was no agreed technique in i n
dustry. Textiles , the drape ry t r ades , electrical i ndustr ies , i l l umi nati ng engineer
ing, paper , photogr aphic indus tries , pr inting and photo- engr aving, pr inting- ink 
manufacture , paints , potte r y, the bui l di ng trades , mining and metallur gical i ndus 
t ries , fruit- gr ovring and agr iculture , oil , the 11 profossions" -- o..ll we r e i nve sti
gated , being cover ed by 1'7 sections i n this chapter . Chapte r IV, the Ce.se for Pre 
Vocat i onal e.nd School Test i ng of Colour Vision, r eports that the r e i s no doubt of 
the ur gency of instituting t ests of s choo l childr en, especia lly boys , ~~d discusses 
the pr esent pos.it ion and pr acticability of school t esting. Commi ttee Recornmenda- ~ 
tions , in Chapter V, r efe r to two t ests , one to be used at schoo l to discover those 
who ar e ser iously defective , the other, ·pre -vocational tests fo r all t hose who 
propose to enter t r ades or pr ofess i ons i n which normal vis i on is important . In the 
first case , i t is r ecommended that all children be tested at school at t he a ge of 
13 year s or over, using one of the appr oved confus i on- char t tes ts . For pre-
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voc ationa l t e s ts , ~~e conf u,s i on- char t type of t e st i s r e commended a s a good a:ll 
p~rpose t~st~ ~ut 1t shoul d be ·supp l emented by a trade·, tes t designe d f or t he par
tlcul ar k 1n d 01. t a s k t o be unda r takan under no rma l wo r k i ng conditi ons . 

Th is r epor t of our Br iti s h colle a gues i s an impor tant one . Col or-vi sion defici en
cie s of one sort or ano the r a r e ,s o wi de spr ead t hat i t . i s good news to hear t ha t 
mo r e and mor e s ch ool systems ar e , r egul ar l y emp l oying a C'Ol or- vi s i on t e st. A chi ld 
w~th defeeti vEf color visi:on should knovr t h i s ea:r ly enough ,in li fe t o avoid se tti ng 
h 1s he~rt on ' a voc ation in whi ch nor mal col or v i si on is a r equi r ement . Not onl y 
~ou ld 1t save many a l at e r heartbreak , but u ndoubtedly coul d save industry from 
much med i ocre wor k; . The fact that ·seve r a l industr i e s r epor t that , t hey never knew 
of a co l ~r blind t o ge t int o th3i r pr ofe s si on, s hows how littl e a t tention indu s t r y 
sometime s' pays t o t he sub j e ct, f 'or wi t h an, incide nce of one ,out. of eve r y 8 or , 10 
mal e s, col or defecti v e t o some ext ent , i t i s not pr obable that any i ndustry l a ck s 
many such pe r sons. Co l or def e ctive s nee d not be r u l e d out of many co l or jobs, but 
t h e y t hemse lve s and t he i r employers woul d be pr ot e cte d f r,om:,much wasted e ffor t if 
t he de fects we r e known . Whe n a color- blind bos s says : "Th i s is it, 11 i t gene r a l l y 
i s· s o t aken , f or no one kn oW'S he is col or b lind . It i s his judgment , not his 
v i sion, t~at is s uspe cte d . 

We con gr a tul a t e t he Br iti sh commi ttee and thank t hem f or t he ir gene r os i ty i n supply
ing us wi t h a dozen r e pr ints . ' ·Y.ihe n the se e,r e exhau s t ed , cop i e s may be purchas e d 
f r om t he Phys i cal Socie ty , ,1 Lowthe'r Gar dens , Fr i nce Consor t Road , London S . W. 7. 
The pr ice i s 3s. 6d . Effor t ,i s be ing mo.de to have the sal e .,of t b,i s r eport hand l ad 

',,d'i rec t ly in t h i s count r y . You will be kept ,advi sed . D. N; · · 

RESEARCHF.S ON Re sear ches on 1!ormal and Defect i ve Co l our Vis i on, by W. D. 
COLOR VISION Wr i gh t , 194 6, 383 pp . , 233 f i gs ; pub li she d i n London by -Hen r y 

. . Ke mpt on, wi ll b e handled in thi s countr y by c. V. Mosby, .3207 
Washingt on Bl vd .,_ s t . Louis 3 , Mo . A l ette r f r om the Mo sby Company dated Nove mber 
26 stat e s that the b ook s houl d be r-e ady about the f irst of .t he year , the pr i ce to 
be ·'ab out $6 . 00 . 

Th i s new book by Dr . Wr i gh t, one copy of whi ch r eached us in Novembe r ; i s an out
stan~ing cont ribution t o t he l i te r a t ur e of color vis ion, for in i t a r e col l e cte d 
and r ewr i tte n r eports of the l ast twe nt y y0ar s wor k in th i s fie l d by Dr . Wright aJ+d 
'his colleagues . The '· i nve s t i gations descr i bed 'date ,fr om 1926 , when the :Medical 
Re sear ch Counc i l firs t awar ded a gr ant for expe riments on the r e -deter mination of. 

, ~he spe ctr a l mixture - cur ves . The spe ci a l color imete r. ,·des i gned f or t his wor k ha s 
· "been useful eve r s i nce in attacki ng, !)r obl ems of co l o r percepti on that ar e r epor ted . 

Thes e r ese arches ar e ·,divided i nto f i ve gr oups : l uminosity , co l o r mixture , discr im
i na ti on , a daptat i on and de f e ctive co l or v i s ion, and ar e di scusse d i n that orde r . 
Some hitherto unpub lished , mat e r ial i s i nc l uded . 

·· : 

, The book ' s 30 chapter s ar e divi ded : int o e i t:;ht sections . Par t l i ntroduce s the 
r eader t o th0 v isua l org~ns and pr ocesse s and to v i sual perception . Par t 2 cover s 
a de s cri ption· of t he c ol or ime t r ic equipment u sed. Par ts 3 t h r ough 7 cover the five 
r e sear ch subje cts a lready l i s t e d . ,Par t 8 dis cusse s the ro l e of the fundament~l 
r e s'pons e curve s in v i sual theor y . A brief i nt r oductor y stat ement pr e cede s each of 
the se ction s 2 · t o 7' , with r ei'e r ence s to the paper s by Wr i ght or ass ociat e s t hat 
ar e the bas i s fo r -· p'r e sen t a t i ,on . 

Dr. Wr i ght's wor k und th~t of his col l eague s is so wel l known and e steemed , ye t s o 
wi de l y scatte r ed i nto ' a numbe r of s epar at e r eports, t hat we be l i eve he has done a 



· I-S .c·.c. NEWS mTTER NO . 68 B. J anuary 1947 

r e."e: l se r vice i·n collectl.ng them for. pub l ication i ri a single well - planned book . It 
s1i..ou1d be at hand for r eady r efer ence by each wor ker in co l o r who has even the . 
sl i ght est inte rest in pr ob l ems of color vision. The autho: states that f~rst and 
foremost this book shou l d be r egar ded a s a r ecord of expe r~mental data , w~th theo
·retica l discus.s"io·n and spe culation occupying a ·very secondar y pos ition . "So little 
i s known about so much that the distin-ction between t heor y and guesswor k is decided
l y b l u-rred •• : . the numhe ~ of expe rime nts await ing experimen~er s is ve ry great . It_ 

' may be hoped that this book will se r ve both as a useful po ~nte r to some of the more 
pr ~~itable line s to be followed and as a stimulus to ge t on with the job . 11 

Dr·. ·wr ight .is t o be congr atu l ated on a fine job . Whlle we thought his "Measur ement 
of Colour" a good book , the new one has supe rior value , though of course entirely 
differ e nt in intent , for th i s book summar izes twenty years of fine wo"rk in the 
field with which the aut hor' s name i s most close l y associated . We are glad to see 
that the pr ice of this volume will be in line with that of similar -quality Arne d can 
scientific and text books . 

RESONANCE We ho.ve received L. G. S . Br ooker ' s monograph , "Resonance and Organic 
AND COLOR Chemistr y ," which is par t IV, pages 63- 136 of "Advances in Nucle ar 

. _Chemistr y and Theoretical Organic Chemistry ," edited by R. E. Bur k 
and 0 . Gr unnnitt (Inte r science Publishers, New Yo r k , 1945 ). This is an e l aboration 
of an excel l ent earlier treatment of the same subject by the same author, though 
nmv somewhat broade r in scope , i n -:keeping vri th the broad title; see Reviews of 
Modern Physi cs 14 , 275-93 (1942 ). In both treatments, the relation of absorption 
spectr a , rathe r~han-Gol or , to chemi cal str ucture is tre ated i n a lucid and ma sterly 
fashion . The r e vis ion has an improve d value be cause of certain additions . 

In par t I of the 1945 pape r , after a b r ief r esume of classical chemical structur al 
theor y, the r esonance theor y is introduced . After giving the t heory for t he re l a 
tive ly simple case of hydrogen , it is extended to mor e complex molecules , including 
be nzene and its reduction products, and to dyes . The r e a r e also included brie f 
tre atments of the r e l a tion of r esonance theor y to the orienting or directing in
fluence of substi tuents in the benzene r ing , to the stre ngths of acids and bases , 
and to dipo l e moments . 

In part II , the resonance theor y is applied to the pr ob l em of 11 color 11 (absorption 
spectr a ) and chemical structur e . Afte r br i e f r emar ks on absorption in gene r al , and 
on the Witt chromophore - av.xochrome theor y (1876) , which was a gr eat ~guiding 
l i ght in the deve lopme nt of dye - stuff chemistr y , _the l atte r is interpreted in terms 
of -Lhe re sonance theory, and impo r tan t 11 auxochromophoric 11 systems a r e discussed . From 
here on many rules a r e de ve loped r egarding t he wave - l ength position of absorpti on 
bands resulting from va r ious dye structures; and the data fo r the se corre l ations 
come ve r y lar gely f r om the exce llent and ext ens ive work done on various seri es of 
dyes , e specia lly sensitizing dye s , in the Kodak laboratorie s under Brooker ' s dir e c
tion . Whereas Remick in his fine "Electronic Interpre t a tions o·f Or ganic Chemistry" 
( 1943 ), sets up explicitly 29 11 Basic Pr inciple s ," many of which se r ve to outline 
the r esonance theory, and one of which is: " Othe r things be ing equal , the most 
stabl e r esonance form will have the gr eatest number of coval ent bonds , 11 · Brooke r 
t r eats at s orne length the "addit i onal-double -bond stabil ization11 conferred on cer
tain cyc l ic dye stn1 ctur es . This is an important factor , as are factors of sym
metry . The more stab l e a structur e among possib l e r esonating ·str uctures , the mor e 
it "contributes " to the actual sta te of the r esonating mo l e cule . Re sonance is most 
comp l ete in t hose symmetrica l mole cule s in which th9 . end structure s pr oduced by 
resonance are who lly or nearly identi ca l (see the 1937 papers of G. S . Chwar zenbach 
in He lv . Chim . Acta). 
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Brooker ' s 1942 treatment; · f ine · though it was, suffe r e d from certa in defects which 
ar e maintained in the more l'ecent and broader t r eat roont : ( 1) His r ul es r e l ate 
structure diff~rence s to wave-length of maximum absorpt i on , and c hanges in the 
l~tte r; but t h 1s corre l ates with only one of the t hree variables of color ; (2) 
llttl e was said about intensitie s of absorpti on , which cor relate to some extent ·· 
with a. second variab l e of color (see Mul liken and Rieke , Repts. Progr. Phys·ic s 8] 
231- 73; 1941); (3) in the proper sense, the who l e treat ment stopped shor t of coT~r. 
for- .- it r eally corr e l ated only chemical str ucture and the par amete r s of absor ption 
spectra ; ( 4 ) Br ooker preserve s the Schutze ( 1892) definition of "depth" of co l or · 
(that we have discussed in these pages ), which is inadequate in seve r a l particula rs; 
and ( 5) his r u l es corre l ate chemical diffe r ences VI i th wave-length changes; but a; .". 
wave -length change of 5 to 10 mu . i n one range (say the ye llow) Dl2.Y produce more · 
color (hue) change than a. 50 mu. change in anothe r range (say blue - gr een), at l eas t 
when dealing with the idealized ·abso r ption bands such as those utilized by ·~cl}.di.Jil. 

It may be mentioned that the .theor etical necessity for the r ules which Brooker :ar-
rives at empirica lly, was pointed out by K. Ee r zfe ld and A. L. Sk l ar , Rev. Mod. ·: 
Physics 14 , 294- 302 ( 1942) ; see a lso J . Chern. Physics 10 , 508- 20 , 521- 31 (1942 ). 
Turning to some detail, Brooker stresse s the importa.nce of the "degener acy" ·or 'ri6!1-
degene r a.cy of the extr eme r esonance structures of dy~ s resulting from the symmetry 
state due to identical or non-identica l terminal gr oups . When compar 'ing the wave
l ength of maximum absor ption of a n a symmetrical dye with the mean of the corre·spond
ing wave-lengths of the symmetrical one s , the gr eat e r the inbala.nce of basicity in 
the two hal ve s , the great e r the devi ation from the mean (the Bei l ens on, Fishe r ~~d 
Harne r r ul e , 1937) . In the se ries of dyes of similar str ucture but of i ncreasing 
chain l ength , Hewitt ' s Rule (J. T. Hewitt a.nd H V. Mi tche ll, J . Chern. Soc . 91, 
1251- 66 (1907) is not followed . According to Hewitt , the longe r the ·conjugateq ·· 
cha i n , the "deeper" the hue ; but, according to Brooke r, the wave-lengths tend to . 
conver ge , with increasjng chain l ength, when the extr eme r es onance structur es ar e 
not identical , a.nd te nd to be non- convergent when they a r e identical. Some series 
contradict the ·ge ne r a l impression that 11 the gr eat e r the resonance , · the deepe r · the 
color"; the r estrictions to this generalization we r e poin te d out by· G. N. ~'lis -and 
M. Cal vin, Chern. Reviews 25, 273- 328 ( 1939 ) . : 

To the reviewer, it seems r e gr ettab l e that Br ooke r, who has done such maste rly wor k 
in his special field and who c an write so lucidly, has stopped short o.f a. final· -
synthesis of chemica l structu re and color by way of absor ption spectr a. , whe n the 
l ast step can be made so r eadily f r om the r es:ults and methods of Brooker's own 
col l eagues at Kodak Par k , men such os Loyd Jone s , ~~cAdams a.nd Evans . But the 
steps which Brooker has t ake n ar e i mportant , f ar-reaching ; sound , and beautifully 
illuminated by his expos ition of the ir course . 
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P. G. Goldmark, J. N. Dyer, E. R. Piore & J . M. Hollywood; 
Pr oc. Inst . Rad io Engin. 30, 162- 82 (part I); 31 465- 78 ( part 
II) ; this is a brief history of color te levision, and the re 

search leading up to the CBS color television system have been presented; a general 
theory for television, including color, flicke r, and electrica l cha r acte ristics, is 
also given ; equipment for color television transmission and r eception has been de
signed and constructed by utilizing these principl es . Par t II deals vri th improved 
receiver-tube phosphors and the changes in transmission color characteristics; the 
color reproduction theory is extended to include changes in gamma and the action of 
the color mixer . 
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P. C. Go l dmar k & R. Serrel l; Proc . First Nc.tl.; El e ctroni cs Conf ., Chi cago, Oct . 5-7, 
1944; _!, 169- 89 (1944 ); through Monthl y Abst.r ." Bull, Kodak Res . Labs. E • 10 (Jan . 
1946 ); co l or and ultr ahi gh·.- f r egu€lncy te l evision 

H. Gordon ; Brit . J . Photog. 93, 138, 14 7-9 (April 26, 194&); domi nant col our s in 
i ntegr a l tripack fil:ns and thei r cor rect i on by chemical means 

P . L. Gor don ; Arne!", Pai nt J . 2 9, :r.ro . 40 , 62 , 64 .•. 6Q , 68 , · 72 ( 1945 ); phthal ocyanine 
p i gment s 

M. M. Gourevi ch; J . Qpt·. Soc • .A me r .. 35 , . 19·6;.. 8 ( 1945 ); .the geometrical so l ution s of 
some color-mixture pr ob l ems 

R. Granit ; Nature 155 , · 750 (June 23 ,· 1945) i ·-e l e c t r ophysiol ogi ca l anal ys i s· of· the 
fundamenta l probl em of col our r ecept i on (14th Thomas Young Or ati on of the Physical 
Soc i ety befor e the Roya-l Inst i tution) 

R. Gr anit ; Nature 155 , 711-3 (1945 ); i sol ation of mamma l ian col our r eceptors with 
micro- e l ectrodes (spectr a l sensitivity cur ves- ar e of· two types : l. dominator s '~i t h 
maxi mum at c . 560 mu , an d 2 . narrow bands or modul ators , in regi ons 580- 600 , r ed ; 

. 520- 40, gree n; and 450-70 , blue,varying from animal to animal; the theory of co l or 
- · vis i on i s developed i n two par ts , those inv~lving br i ghtness a nd chromaticity; thi s 

pape r g i ves vrork on de - cer ebr ated cats ) 

, .. 

R. Gr anit ; Pr oc . Phys . Soc . 57 , 447- 63 (1945 }; electr ophysiol ogi ca l anal ysi-s of t he 
fundamental pr ob l em of colour-r e ception 

w. Gr anville ; Int e r chemi cal ·Rev . _!, No . l , 3-12 (Spring. l 9£J 5 ) ; spe cificati on of · 
color 

E . L. Gr een & L. L . Sl oan; J . Opt• Soc . ·Amer ~ 35; 723- 30 (1945 ); two crite ria fo r 
the se l ection of co l or-vision test plates 

K. M. Gr eenland ; J. Sci. Instr. ~· 48 (Mar ch l946 ); .high.-reflection films 

J. Gr i e ve ; Nature 157 , 376 ( March 23 , 1946) ; incidence of defective co l or vision 

s. K. Guha ; J. Indi an Chern. Soc . 21 , 391'- 6 (1944 ); through Chern. Abstr . 39 , 4489 
(1945 ); (absor ption spectr a of) indi go id dyes 

N. H. Haddock; J . Soc . Dyers Col. 61, 68- 73 (March 1945 ); phthal .ocyapine c_olour ing 
matters - their chemistr y and use 

A. Haddow, L. A. Elson, E . M.F . Roe , K.M. Rudall &. G. M. Tirmnis ; Nature 155 , 379- 81 
.. JMar .ch 31, 1945) ; a!tificial pr oduction of coat c ol our in the a l bino r a:r-

R. M. Haff ; Nat . Litho grapher 52, 20- 2, 24 , 64 (Aug . 1945 ); application of Ansco 
Colo~ paper to ~ap making and r eproduction 

1 . A. Hamilton , R. c. Mor an & A. R. Cattell (to Socony- Vacuum Oil Co .); U. S . Pat. 
2, 371, 289 ( 1945 ); prevention of d i scoloration of wai 

·&. · J . Hannay; J~ :Soc . :Dye r s Col. 61 , 88- 9 ' April 1945) ; some probl ems i n tl?.e ~ppli
cat i on of p i gments for the coloration cf texti l es (part of the Sy~posium on the 
Application of Pigments to Textiles held at Manchester , Eng . on Nov. 1 7 , 1944 ; 
discussion, pp . 89- 90 
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H. G, W. Harding ; Proc . Phys. Soc . 57 , 222- 38 (May 194g) ; illuminants for c o l orime 
t ry and the colour s of total radiator s 

H. ·G. W. Har ding; Proc ~ Phys . Soc~ 58 , 1-21 (Jan. 1946 ); colours of total r adiators 
expr essed on the C . I . E. tr ichromatic~system for the te_mpe r,ature r ange. 0- l-660 
mireds ( c2 :: _ 143~4 . 8 } 

A. c. Hardy; J, Opt. Soc . Amer. 35 , 289- 92 (April 1945 ); ~lluminating and ·vi ewing· 
condi tion_s f or s' ctrophotometryMd col orimetry 

LeG . H. Hardy, ¢. Rand & M. C. Rittl e r; J. Opt. Soc. Ame ~. 35 , 268- 75 (Apr i l 1945) ; 
tests for _the de t ection and anal ys i s of col or blindness ; I , the Ishihar a test : an 
eval uation ; II , J . Opt. Soc . Arne r. 35, 350- 56 ( 1945 ) ; the Ishiha ra . test : comparison 
of editions ; III, J . Opt . s oc . Arner:-~5 , 481-91 (July 194_Q) ; the Rabkin test 

LeG . H. Ha r dy , G. Rand & M. C. Rittler; J. Opt . Soc. Amer . 36, 86- 94 (Feb. 1946) ; 
effect of quality of illuminati on on t he r e sults of the Ishih ar a test 

G. B. Harrison ; Photog. J. 85 B, 57- 62 (May- June 1945); the scattering of light in 
t he a tmos phe re 

v. G. w_. Harrison; Pr oc . Phys. · Soc . 58 , 408- 19 (July 19.46) ; li ght - diffusing prope r 
t i e s of magnesium oxide (deviations from Lambert ' s l aw) 

H. Hartridge ; Natur e 155 , 391-2 (March 31, 1945 ); co l our v i s i on of the fovea 
centr a l is 

H. Hartridge ; Nature 157 , 482 (April 13 , 1946 ); m:icro - stimul ation ~f the human 
retina (ar eal distripution of r ed , gr een and blue r e ceptor s) 

J . H. Haworth , I. M. Heilb r on, D. H. Hey , R. Vfilkinson & E. F . Bradbro·_ok ; J . Chern. 
Soc. 1945 , 409 -12 ; some gr een _pigments -of the phthal ocyanine series 

s. Hecht & Yun Hs i a ; J . Opt . Soc . Amer . 35, 261-7 (Apr i l 1945) ; ~ark adaptation 
fo llowing light adaptation to r ed and white "lights 

A. c . S . van Hee l; J . Opt. Soc. Amer. 36, 237-9 (Apr il 1946); correcting the sphe ri
cal and chromatic aberrat i ons of the eye 

L. J . Heff e r nan; Movie Makers 20 , 92 , 108 (1945 ); through Eastman Kodak Monthl y 
Abstr. Bull. 31, 67 (1945 ); pain~ing with light (use of "Ho llywood lighting") 

L. J. Heffernan ; Movie Make r s 20, 53, 64 (1945); thr ough Kodak Monthl y Abs t r. Bull. 
~· 37 ( 1945 ); painting with lights (moods create? by four _types of lighting ) 

M. H6ros ; .Compt . r end 211, 203- 5 (1940 ); fluorescence r esul ting f r om so~e mixtures 
of fluor escent subs t ances 

B. w. Herzka ; U. S , Pat . 2,362 , 81 8; two- color filte r for cine came r as (taking 
thr ough r ed and blue filters and projectine; the slightly yellowed print through 
a l te r nating r ed and gr een f ilters) . ' 

w. E . Hi gham; "Birds in Co l our"; Collins , London; r eview i n Brit , J . Photog. 93 , 
115 (March 29, 1946) 
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C~ G. A. Hill ; Science 103 , 155 - 8 ( 1946) ; ~~iform luminescent,materials (r~view) 
.. 0 - • -

T. L. Hili , G. ·E. · K'.- Br~nch & M. Patapoff; J. Ame r. Chem : Sqc . 97 ,_ 454- 63 0 91:5); a 
spectr ophotomet ric · study of the anhydro- bS.se of viridine gr een - · 

A. E . Hir st; Cotton (U.S . ) 109, No . 5 , 101-3 (1945) ; pad~steam continuous dye~ng_ 
r ange : appl ication 
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