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ANNUAL In accord with advice received from the War Conunittee on 
Conventions , pl ans for the ISCC 14th annual meeting have been 
cance lled. This advice reached us after copy for the News 

Lette r had been made up, as will be evident by reference to two late r items that 
r efer to pl ans that ·were already we 11 under way when this happened - AAPL plans, 
and those of sub committee on Problem No . 13. 

Si nce the Gove rnment has taken this way to help reduce the very considerable amount 
of excess traveling that is ove r taxing the capacity of our railroads and hotels we , 
as one of the groups involved, shall cheerfully comply --- sorry though we are that 
it means cancellation of meetings that we r e to have been sponsored by member body 
groups. Perhaps some way can be found to circulate the AAPL papers for discussion, 
although visual aids to the presentation of such material are always best . It is 
expected that the .reports of the subcommittee on Problem No . 13, and the report by 
H. L. Logan, intended fo r the Technical Session will be prepared in written form. 
Annual r eports of officers, chairmen of member body delegations and of commQttees 
wil l be circulated by mail. 

The News Lette r is the medium by which the Council reache s its delegates and 
members , and since this copy goes out so soon after cance llation of the February 
meeting plans, it is sent by first class mail and will be the only notice of 
cancellation that you will receive . 

NEW INDIVID­
UAL M2MB.d:RS 

We welcome t o individual membe r ship in the Council the fol low­
ing persons e lected by the Executive Committee as a result of 
a l etter ballot on December 26 , 1944: Ra lph Harwood , Phila­

delphia Quartermaster DepotJ· who wp rks with dyestuffs and t extiles , and on the color 
problems at the Depot under the direct ion of Backe r; Hi bbard s. Busby, 3517 
Gi llespi e Avenue , Dallas 4, Texas, l ong interested i n problems of color and wel l 
known to many Council membe rs for his wor k in this field while research colorist at 
the Cheney Silk Company, 1915-23 (except war years) . Mr. Busby is a charter member 
of the AATCC and for 11 years has been a member of the ASTM. He is particularly 
inter ested in color i n r e l ation to textiles and to motion pictures ; the first is 
his busine ss , t he second his hobby (he has made 28 documentary Kodachrome motion 
pictures fo r the CCC) . 
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I[J A s:-1 H~G l' :>N 
hN D rLLl' I:.;oRE 
C)LJ.Rl;:!l.S 

Mr . 7lilliam H. Beck , indi vidual membe r of the Council whose 
i nter est i n color in philate l y is we ll known to many ISCC 
members , vrill be the speaker on Febr uar y 5 at a d inne r meet­
ing of the '.'lashington and Baltimor e Colorists t o be held at 

6 : 30 P. il:. a.t t he Yl.iCA Cafe teria. , 614 E Str eet , N. W., Washington , D. C. Since 1929 
Er. Beck has made a very detailed study of thousands of stamps , both visua l l y and 
instrumentall y and by use of the Ridgway color book , used extensively by many of 
the ol d stamp writers . i:lr. Beck ' s subject , "Philate l y and Color Resea r ch ," will 
cover a description of t he va rious methods of stamp collecting and i ts branches of 
research in histor y , usage , manufa.ct~·e , col l ecting, catal oging , clubs and 
societies . In his study of the colors used and the reasons for their se l e ction, he 
first used col or charts for the determination and specificati on of these colors i n 
conjunction wit h the Nickerson and Judd tole rance equations . Now much of the color ­
imetric data a r e o~ta.ined from spectr ophotometric curves , and many of the descrip­
tions a.re wo r ded i n t erms of the ISCC - illl3S system of c olor names . The r e wi ll be a 
lar~e displ ay of stamps illustrating the va rious s teps of this wor k . Any ISCC 
de l e ea.te or member vlho may be in ~Vashington and wishes to attend shoul d make his 
reservation pr omptly with Mr. Kenneth L. Ke lly, Chairman of the Pr ogram Committee , 
at 2215 Constitution Ave nue , Washington 7, D. c. 

3UBC :>r~;MIT fE.L ON 
F R03LV.:M 13 i\:~.:.T3 

On January 10 , a meeting of the subcommittee on ISCC Prob l em 
No . 13 , A Study of t he Illuminant in Textile Color Matching , 
was held in NeYr York City to go ove r first dr afts of the 

several pape r s intended for p r esentation at the Technical Session of the 1945 
annual meeting. The se pape rs wi ll be the ba sis for a. fina l committee r eport t hat 
should be r eady by early sprin~ . Committee members attending we r e : Captain Backer 
(as sisted by lir . Ra lph Earwood ) from the Phila de l phia Q. M. Depot; Dr . I . H. 
Godlove , Chairman , AATCC Col or Committee ; Dr . E. I . Stear ns , Ca.lco Chemica l Divis i on; 
1:r. Constantin I;Ionego , Julius For stma.nn Co . , Inc . ; Ei s s He l e n Greenl e r (for Mr . 
Frank J . O' Neil) of Pacific !.::i lls ; Mr. P. M. Otto , of Botany Worsted 1iills ; Mr . 
Fr ederick T. Simon , Sidney Bl umenthal & Co .; and 2 iss Dorothy Nickerson, Chairman, 
U. S. Department of Agr icul t ure . 

I·~ OT.:!:S ON 
CJL::>R AN D 
ILLui\t iNANT 

An epi gr am often flashes light i nto regions where r eason 
shine s but dimly . 

-- E. P . Whippl e 

A flea - bitten foo l made this foolish r emar k , 
As he b l ew out the li ght : "They can ' t see in the dar k.'' 

- - Fuller , "Thesaurus of Epigr ams ," p. 123 

I gnorance i s the night of the mind ; but a ni ght without moon or star • . 
- - Confucius ·· :·: · .. :-.::·.~ ~:·: "· 

Nature and Nature ' s laws l ay hid in night; 
God sa. i d ~ l e t Newton be , - and a ll wo.s lig:ht . 

Pope on Newton 

• • I ; .~ 

.. ~ ... ~ .:: •.) ... 

I have nothing to ask but tha t you r emove to the other side , that you may not ~ 

by inte rcepting the sunshine , t a.!ce f r om me v1hat you cannot gi~e ~· ' 
Diogenes to Alexande r t ne Great , when the conque r or of the known 
world asked Diogene s vrha.t he woul d like t o have . 

•. 

c 
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AATCC 
CJLOR 
COMM I T­
TiE MEETS 

The Color Committee of the Ame r ican Association of Texti l e 
Chemists and Colorists met on January 11 at the Downtovm 
Athletic Club, Ne''l York City , for consideration of its report 
to the Research Committee of the Association , and other 
business . Eight of the ten members and three visitors we re 

pr e sent; these included the membe r s : V~ . Wm. D. Appel (President of the Society); 
i.x . K. H. Barnard ; Dr . Carl z. Dr aves ; Dr . Edwin R. Laughlin; Mr. Constantin 
konego ; ~rr . F. J. O' Neil ; Dr. E. I . Stearns (vice- chairman); and Dr . I. H. Godlove, 
chairman; and visitor s : Mi ss Helen Greenle r, Mi::;s Dorothy Nicker son , ISCC Secretary; 
und Mr. Be rtil A. Rybe r g . Absent we r e members Dr. Robert E. Rose and t!r. Frederick 
r. Simon. 

AAFL PLANS FOR 
DISCUSSION 
SSSSI ON 

Sponsored by the American Artists Professional League , and 
under the dir ection of Mr. Wilford S. Conrow, secretary of the 
AAPL and member of the ISCC Pr ogr am Committee , pl ans have been 
compl eted fo r a Discussi on Session of the 1945 annual meeting 

on Color From the Standpoint of the Artist. The pFogr am, as outlined by Mr. Conrow 
in a letter of December 31 to the secretary, will consist of the following : 

Introduction and General Phi losophy of Color, Wilford s. Conrow; 
The Artist Looks at Color, with demonstrations , John Scott Williams; 
11The Color Scale ," William Churchill ; 
What t he Psychologists ' studies of Affective and Associative Psychology is Doing 

to Bridge the Gap between Artists and Scientists (this paper by distribution of 
printed copies), Hilaire Hiler. 

Full outlines of the first three papers are already prepared a.nd copies will be 
circulated to a numbe r of Counci l members and others qualified to discuss them. If 
there are members who would like copies for this purpose , please advise the secre ­
tary. It is the hope of I.!r . Conrow 's gr oup and of the ISCC Program Committee that 
these papers may serve as the nucleus for useful discussion. Having behind them 
the sponsorship of the American Artists Profes s ional League , it is thought that 
these papers should repr esent the professional artists • point of view on color, and 
that prepared discussion will help to make the session of greater usefulness to the 
arti st and scientist gr oups in the Council. The aim of the meeting is to form the 
beginning of a bridge that will help to close the gap that now exists betVJeen the 
color ideas of these t wo groups . 

SAID OF AND BY 
TH E PAINTERS 

A shoemaker shoul d not judge above his shoes . 
Apelles (4th century B. C. ) 

Recol lect that t r ifl es make perfection , and perfection is no trifl e . 
-- Miche l angelo 

The gr eatest man is he who forms the taste of a nation; the next greatest is he who 
corrupts it. 

-- Joshua Reynolds 

No member needs so great a number of muscles as the t ongue ; this exceeds all the 
rest in the number of its movements . 

-- Leonardo da Vinci 

That picture raff l es will conduce to nourish 
Design, or cause good coloring to flourish , 
Admits of logic - chopping and wise - sawing . 
For surely lotte ries encourage drawing. 

--Thomas Hood . 
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J . GUILD 
HONORED 

Opposit e page 1 i n Pr ooeedine:s of the Physical Society (Londo n ), 
vol . 56 ~ part 1, no. 313, is the po r t r ait of John Guild , t vre ntiet h 
Duddell U.iedallist. Accordin g to the c i tation, Mr. Guild , who i s 

ve ry we l l known to many c ol or wor ke r s i n this country , wa s bon1 at Faul dhouse , 
Linli thgowshire , on the 16th of November , 1889. He vras educated at Al a n Gl e n' s 
School , Glasgow .• and at the Imper ial College , London , wher e he spent 5 year s as 
s tudent and demonstr a t or in physic s , the l a st two pr imarily wi th Pr of . s. Vv. J . 
Sm:!. t h in the nnomagnetic wor k . He joined the staff of the National Physical Labor a ­
tory in Apr i l, 1914 . 

The tv~entieth Duddell meda l has been awar ded to h i m i n r ecognit ion of his des i gn of 
a mun"!::>er of optical and physicul instruments of outs t anding merit. The best known 
are his spectr ophotometer ( 1924), the t r ichromatic color i meter (1925) , and the 
abs olute radiometer (193 7 ) . Other s are a sphe r omete r of precision (1917 ) , a very 
accurate angle compar ator fo r the ~oniometry of pr isms (1923), a fl i cker photomete r 
( 1 923) ~ a ve ctor color imeter (1925), an impr oved ~oniometric spectr ome t e r ( 1926 , 
with ~~r . George Vfatts) , a compensated thermopile ( 1931 ) , and an instrument fo r 
evaluating the surface finish of metals ( 1910). 

TCCA 
ELECTI ONS 

At the 29t h annua l business meeting of the Textile Color Car d 
Associat ion of the u.s ., I nc ., he l d a t the offices of the organiza­
tion at 200 I.ladison Ave ., New York Ci ty , on Dec . 7, 1944 , the 

fol l owing directors we r e r e ··elected f or t he ensuing year: VTal do Grose , E . Irv i n g 
Hanson , Allan C. Jac obson, Car l E. Kempf, W. R. Mac i nt yr e , 1iiil liam B. Ol mste d, J r., 
Br ainerd P1dgeon , Char les Pinnell , Annand Schwab, Alf red L. Simon , Roy E. Tilles , 
and John F. Warne r. At a me e ting of the di r ector s he ld i mmed iate l y after , t he 
fo llowing officers we r e r e -elected: Pr esident : Char le s Pi nnell ; l st Vice- pr es .: 
Roy E. Tilles ; 2nd Vice - pres .: Armand Schv1ab; Treasurer : Car l E. Kempf ; and 
Secr eta r y and Managing Di rector: Uargaret Hayden Ror ke . 

For the year 1 944 up to the date of the meeting, accor ding to the repor t r ead by 
h-':r s. Ror ke , 304 new membe r s were gained , as compared to 89 dur ing 1 943 . In add i tion 
to expanded activit i es in South Ame rica , the Assoc i ation gaine d new members i n 8 
foreign countrie s . Our available space does not penait detailing the act i v ities 
reported . At the request of the Quar tennaste r Gene r al, the Association issued a 
suppl ement to its U. S. Army Color Ca rd showing t he Offici al Col o r s for Arms and 
Se r vice s. At the request of t:te Arm:! • the Associat i on issue d a second editi on of 
the U. S. Army Standar d Card for t he Officia l Shades of Ol ive Dr ub , l\haki and Dr ub 
Sewing Thre uds . The r e wus a l so suppl eme ntation of t he off icial f l a g colors of the 
United Nations and Latin A~e rican Re publ ic s . The Assoc i at i on c~ope rated with the 
Na,ra l t.:ediclil Supply Depot i n e stablishing color sta nda r ds used fo r identification 
of medica l supplies and services; and othe r s i mila r coope r at ion was cont i nue d. 

b'!rs. Ror ke st ated that much pr ogress hud bee n made in the scientifi c work of t he 
Resear ch Associate , est ab li shed by the Assoc i ation a t the National Bureau of 
Standards in Washington, This v:ork includes the meastitement , with the G .. E . 
Recording Spectrophotometer, of the spectrul r eflectanc13 of t he 216 colors of the 
Ninth Edition Stunda rd Color Curd. ~fue n the entir~ data. has been assembl ed , i t wi ll 
be published in bookl et fonn as a .suppl ement to"· t he ·standard Cur d . .Mrs . Ro r ke 
expressed grutification ove r the success of the "time l y color" themes l uunched by 
the Ass ociation and effe ctively pr omote d thr oughout t he fashion industries . She 
a l so commented on the ·wide use of t he Association ' s consul tution se rvice for membe r s. 

COLOR 
H.2LII:; 

Fifth Ave. , 

We recently had pus sed on to us copy of. a l etter by an apprec iati ve 
use r of t he Colo r He lm, o. device flor ~se lec·ting h a r monious colors , 
written to the p r oducer , Fiutelle , Inc.·, ·by .Mi che l Harriz , 320 

Room 204 , Rew Yor k 1, N. Y. The le t te r rends i 
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Dear Sirs : 

I am studying: color at the Textile Hi ~;h under Mr . Pignard. I bought Four of your 
Color He l ms; I have one set permanently on A, the second on B , the third set at C, 
and the fourth at D. I also bought a fifth one which I unmounted so as to see and 
compa re al l the oolors represented. 

\'ihe n this war is over I i ntend to return to China to produce cross-st itch and 
petit - point and that is v:hy I am studying: col or. I find the Col or Helm ve r y help­
f ul o.nd wonder h ow I got a l ong without it for the last fifteen years that I spent 
::1t this v:ork in Chinn . I always wished there was such an i!lstrument but neve r had 
the privile ge of seeing one until I returned on the l ust Gripsholm and now I will 
ne ve r be wi t hout it . Obvious ly you we r e not r eprese nted in China and I would like 
t o tuke this opportunity to propose to you a r epr esentation. 

I a l so v;ould like to know if you have any further literature on the a pplication and 
t he use of the Helm; or v1ould y ou have a booklet r ecitine; the names of the colors , 
tints and shades used on t he He l m that could be adapt~d for specification of col ors . 

Any information or amplification on this subject wi ll be high l y appr eciated . 

(Signed) Yours ve r y truly, 
tAiche 1 Ha r riz 

The editors may add tha.t fo r some time ~.fr . J oseph P. r.augl er , of Fiate lle , Inc. , 
has been an Individua l ~[ember of the Color Council . The new address of this com­
pany, vmo are color consult ants a nd do color research and coordination , is Empir e 
state Building , New Yor k 1 , :~ew York . 

S FEC f ROHi JT J :uE i'RY 
0 F F- I v fvi2N'1' S 

A r e cent a r tic l e on pi gments is by our membe r Wa lte r C. 
Granville , in Inte rchemicul Review 3 , 71- 8 (Autumn 1944) . 
The tit l e is "Spectrophotometry in Evaluating Color ants ." 

This paper gi ves a gener al discussion of colorants , and is a companion paper to 
that published ·oy N. F . Ba rne s in 1939 with spe ctra l data on a r t i st 's pi gments ; fo r 
Mr. Gr anvil l e t s paper ~; ives a.ppe. r ent r efl ectance curves for the fo llo·wing color ants: 
pur a red ~ toluidine red , barium lithol, red l ake C, eosine l uke , rhodamine l a ke 6G , 
Hansa yello\·r l OG , benz i dine yellow, yellow l ake , r aw sienna , ca.dmium yel low, medium 
chrome ye llo\'/, phthulocyan ine g reen , a l kali gr een, dark chr ome gr een, phthulocyanine 
blue 1 a l ka li b lue , methyl vio l et , peacock b l ue , ultrnmurine b l ue 1 bronze blue , 
unutuse titanium dioxide , r utile -titanium dioxide , the ye llow printing i n.l{ of the 
Interchemical Reviei•: cover, and a toned bl ack printing i nk . 

BLACK 
BODY 
COLORS 

A pape r by H. G. ·w. :larding ; Proc . Phys. Soc. 56 ~ 305- 28 
(Se pt . l, 1 944) , is entit l e d : "Colours of Total Rudiators 
Expr essed on t i1e C. I.E . Tr i chromatic System for the Temper­
a t ure Ran~e 1500-10- 90000!\ (c2 :: 11384 . 8 ) ." This paper 

contains table s of the color s of Pl anJdan radiator s expressed on the C. I.E . (or 
I. C. I) 1931 standard c olorime.tric system f or t he range 1500 to 90000 a t 10° inter­
vals , for 9500 to 11 , 000° with 500° intervals, and fo r 13333 l/3o , 20000o and 400ooo 
K. and infinite temperature . The c ol ors refe r to energy distr ibutions calculated 
f r om Planck ' s formula with t he value of the constant shown in the title . Additional 
table s a r e included to fac i litate the ca l culation of the colors if other va l ues of 
the constant nre used. The color diffe r ences a r e g i ven for a change of the constant 
f r om 14384. 8 to 14350 and f r om 14384 . 8 to 14320 . 
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Another pape r c oncerning bla ck- body colors which i s of much inter est is one by E . Q. 
Adams a nd VI . E . Forsythe , De::1ison Uni v . Bull., J . of the Sci . labs . ~~ Dec . 1943, 
entitle d '~adiomet ric and colorimetric cha r acte ristics of the black- body bet,~en 
2800oK and 3800oK. This provides data for every 100° interval between these 
extreme s which fills in between Sl:ogland's highe st and Moon ' s lowest temperature 
data , a numbe r of tungsten- filament lamps occurring in this r ange . To be con­
si st ent with the da t a published by Judd (J . Opt . Soc . Amer., 1 933) , the authors 
ha ve used c 2 :14350 . 

NOT.C:S ON 
WHITh: , 
3 LACK 
AN D UrtAY 

Eve rye ·white wi ll hr.ve its bl acke, 
And eve rye sweet its sour e . 

Thos . Percy: Reliques; Sir Curline 

Gray is t he c ol or of all theory. 
Goethe 

And finds with keen , discriminating sight , 
Bla c k ' s n ot so b l ack -- no r white so white . 

-- Cunning : New :Jlora lity 

Il:1 Tib ur' s s un , the nut-b r01m maid was told , 
Ivor y g.r ows white t hough yellow turned and ol d. 
Thit he r she hie s he r, b ut ere len~ come s ba ck 
(So stron~:, the upla nd a ir) not b londe , but bl a ck . 

Martia l 

The black crow t hinketh her Oi'!tl birds v;h ite. 
Gavin Dougl a s 

SCOTOF I C 
LUi~ IN03 ITY 
CURVE 

1.'1. S. stile s and T. Smi th gi ve a we ighted me a n r e c ommende d curve 
i n Proc. Phys . Soc . 56 , pt . 4 , 251- 5 (July 1, 1944 ) ; a mean 
scot o;? ic visibility curve. The r e s ults of He cht & Willi ams (1922 ) , 
stiles and Crawfo r d (1934 ) , Weaver (1937), St i l e s (1939 ) and 

Walte rs & Wright (1943) ar e a ve r a ged , with the fir s t and t h ird de terminations 
weighte d by 3 and t he others by uni ty. The quantity average d wns lo~ S, whe re S is 
the scotop ic l uminos i ty , h aving; unit value nt 510 mu. The ratio of scotopic lumi­
nosity (integr a l of ESd i\ ) to photopic luminosity (inte gr a l of ELd ~.) is so defined 
that the two a r e equa l nt about 530 mu. If s cotopic unit s a r e so chosen that 
scotop ic and photopic values a r e identical for light of color-temper ature 2360°K., 
the ratio by which photometric bri ght ne sses , cnndl e powe rs, etc ., must be multiplied 
to obta in scotopic va lue s is 2 . 020 x (inte gral of ESd;\)/(inte gr ul of ELd .A,) . The 
values of S nnd l og S nr e g i ve n fo r 10 mu inte r vals f r om 370 t o 790 mu. As indi ­
cate d above , the early v1or k of Konig G:. Ritter nnd of Abney & 'Hutson is omitted in 
the ave r are . ' The i mpe rfe ctions of the average are d iscussed , nnd the modifications 
with increase i n 'brightne ss l e ·:el. 

1945 SFRI NG 
n J SI.2RY 
C·J LORS 

Three l ively spa r kling colors ca ptione d Sunlit Sha de s a re high ­
lighted in t he Confidentia l Ad vr'.nce Hosiery Ca rd fo r Spring 1945 , 
which t he Textile Color Ca rd As sociation hns r e ce ntly relea sed to 
its membe r s . The new group, us annonnced by .:A:o.r gnr et Hayden 

Ro!·ke , managing d ire ctor, comprises Joytnn , Sun.."li bl ush nnd Chee r gl o . All colors, 
Mrs. Rorke s t ated , n re "on the li rht side ," nnd each hus distinctive qualities tho.t 
rende r it pnrticult.rly appropriate with n wide r o.nge of smart costume colors, and 
they o.ccord v1e ll wi t h the 8 shoe colors a pproved by the j o int corni1littee of tanne r s , 
shoe manufo.cture r s nnd ret:::. ibrs in coope r ntion v:ith t he TCCA. Li t e r uture of the 
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Association explains in detai l how each of the thr ee colors , small in number as n 
vJUrtime conservnt ion mens~re , ccm be combined with various other colors in the 
ensemble in a "har mon ious . way. · !" " .... ~ ;_.i, 

· : ; ; -_ '/!' ·"'! 

1945 SPRI NG COORDI NA ­
TION CHART OF WOMEN ' S 
SEOE AND COSTUME COLORS 

;,_!·Aa~~hin"g ··to Vict~ry vJith Color II is·· the pat r iotic 
·'caption· of this Chart 1 which the Textile Col or 
Card Ass ociation has just i s sued to its members in 
the shoe and l eather industr y. Serving as a 

fashion and merchandising guide , this chart higr1light s in l a r ge l eathe r sv~tches 
the women's shoe colors for Spr ing 1945 , se l ected a nd approved by the joint commit ­
t ee of the Tanners 1 Counci l of America , the Nat ional Shoe Manufncturers Association 
and the National Shoe Retni l ers Association , in coope r ation with the TCCA. The se 8 
c olors compri se Town Br ovm , Army Rus se t, Bl uejack.st 1 Turftan, Libe rty Red , Varsity 
Gree n , bl ack and white . The smull numbe r of colors , exp l a i ned Mar gar et Hayden 
Ror ke , TCCA managi ng dire ctor, is due to the fact that, although c0lor restr i ct i ons 
in Shoe Conservation Order M-217 have been r emoved , l imitations of raw mate rial and 
man-pov~r still exist. The chart devotes a sepa r ate page to each shoe c ol or and 
i ts smartest har monizing or contrasting costume colors , the l atte r being portrayed 
i n woolen and rayon fabric. Mili tary and glove colors a r e a lso indica t ed . 

CJLOR TEMPERATURE 
OF TUNGST ili LAMPS 

On many occasi ons those wor king in col or have need 
for information r e ga rdin g t he color t emper ature at 
vmich many us uully avai l abl e l amps operate at rated 

voltage . A recent art i cle unde r t he tit l e 11A Col or Temperature Scal e," by Dr. W. 
E. For sythe and Dr. E. Q. Adams of t he Lamp Department , General El~otric Company , 
appeared in two parts in the Septembe r and October 1944 issue s of vol. 47 , 
Gene r a l El e ctr ic Review, No . 9 , 26- 34 , No . 10 , 59- 62. Pnr t I: Lamp or fu r nace 
-tempe r a ture i s best determined by measuring spec ific br i r;htness. These data, from 
Gener a l Electric l aboratory t ests , t he refore, app l y to a l a r ge number of the i ndus­
trial a rts . Part II: Color tempe r ature and cha racte r istics of va r ious popula r l amps . 

It i s probabl e that repr i nts of these t wo papers can be obt ained by writing to Dr. 
Forsythe or Dr. Adnms . I n t his connecti on we should a l so refe r to an earlie r and 
exce llent report by t he same authors , 11The tungst en- fi l ament incandescent l amp , 11 

Denison Unive r sity Bull., J . of the Scie ntific Laboratorie s __9_~~ 70- 131, April 1937 . 

NOTi:S ON 
.!!:YES AND 
VISI ON 

Folded eyes see brighter colors than the open 
ever do • 

-- E. B. Br ovvning : A Child Asleep 

I have a good eye , ~~ole ; I can see a church by daylight . 
- - Shake speare 

All ~eems infect ed that the infected spy , 
As a ll looks yellow to the jaundice d eye. 

-- Pope : Essay on Criticism , 1 . 568 

COLOR NAME S I n the Novembe r •rextile Co l orist and Converter an 
a r ticle by Dr . Waldemar Schweisheime r is titled 

"Look \'That We Uissed i n Co l or Name s ." Afte r speaking of the wide var iety of color 
names , ~nat the eye sees , and t he fac t tha t there are so many d i s tinguishable 
colors, the articl e goes on to say that while the natives of some portions of the 
earth - for exampl e , t hose wi1o live in the Tundra - have no words for such col or s 
as r ed , gr een and blue , they do have as many a~ 31 diffe r e nt words to differentiate 
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brovms. The suggestion is made that this is due to the fact that t hey make the ir 
living from their cows which have a great macy nuances of brown. The article goes 
on to say : 11To the stranger the tundra seems a lifeless gray green or brown or 
green brown. It YTould be difficult or impossible for him to name and di stinguish 
bet~een more than ten colors there. On the othe r hand the native who lives con­
tinually in the tundra has some 500 to 800 words or word combinations to specify 
these colors . 11 Whi le we do not know the source of Dr. Schweisheimer ' s inf ormat ion, 
it sounds ve ry plausible. 

CLASSIFICA ­
'i' I ON OF TYPES 
CJi' VISI ON 

We have r e ceived from Dr. Judd a l ist of classical definitions 
of the terms used to define types of vision togethe r with a 
discussion of the terms proposed by Fa rnsworth in the Novembe r 
News Letter. 

Trichromatism: o, type of vision in which t he color s seen r equire in gener a l thr ee 
indepe ndently adjustabl e primaries (such as r ed , greon and blue) f or the ir duplica­
tion by mixture . Nor mal vision is one form of trichromat i sm. 

Dichr omat i sm: a type of v1s1on in which t he colors see n require in general two 
independent l y adjustable primaries (such as red o.nd e;reen , or purpl e and ye llow) 
fo r their duplication ~y mixture. 

Monochromatism: a type of vision in v1hi ch the colors seen require only a single 
adjustable primary to match them . Any li~ht may serve as the pr imary. 

Pr ot anomaly: a type of t r ichromatism in which the luminosity function is t oo l ow at 
t he long-wave end to fall withi n nor mal limits , o.nd in which an abnormally l a r ge 
proportion of r e d in a r ed- green mixture is requir ed to match a gi ven yel low. 

Deute ranomaly: a type of trichromatism in which the l umi nosity function f a lls 
w1th1n norma l l imits a nd in which an abnormally l a r ge pr oportion of gr een is 
r equi r ed in a red-green mixture to mat ch a gi ven yellow. 

Tritanoma ly: a t ype of trichromatism in which an abnorma lly large proportion of 
blue is r equired in a blue-green mixture to match o. given cyan. 

Protanopia : a type of dichromatism in which red and bluee;ree n are c onfuse d, but no 
abnorma l proport ion of r ed plus green i s required to match a given ye llow, and the 
huninosity function is too low a t the l ong-wnve end to fall within nor mal limits. 

Deute r anopia : a t ype of dichr omatism in whi ch red and green ar e confused , but no 
abnor ma l proportion is required to match a given yellow , and the ltnninosity 
functi on fa lls with i n normal l imits . 

Tr itanopia : a type of diohrome.t ism i n which r eddish blue and g reenish yellow ar e 
confused. 

Tetartanopia : a type of dichr omatism i n which blue and yellov.r are c onfused. 

Achr omatopsia : a type of monochromutism in which al l colors nre perceived as ne utral 
(black, gr ny or white) . 

Compar ison of these de fini·tions with those p r oposed by Farnsworth reveal tha t his 
classification is base d entire ly upon chromaticity discrimination whereas the classi­
cal definitions involve chromaticity disc r imination only in the limiting case to 
distinguish bet ween t richr omatism and the va rious types of dichromati sm. There is 
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no neces~arY, contradict i on. betwe~n the Farnswor th terms and the usual t erms ; and i t 
ma"y ·be instr.uctive to emnne r a te: 'the 'classi-cal .t ypes i nc luded unde r each of t he 
types proposed by Farnsworth. ·· · - · 

Far nsnorth 

r!ormal 

Anoma l 

:::onochr oma t 

Protan 

Deute r an 

Tritan 

:; .. . .. 

·, ·~ ': ctassi~al 

Nor mal, but some obse rve r s us ually classe d normal fail to qual i fy 
under Farnsworth 's definition 

Probably e i t her prot anomal ous, deute r anoma l ous, or t ritanomalous, 
but might refe r to some observers usunlly classed as nor ma l 

Achr omat 

Prot anopic or protanomalous obse rve r s ; but might a l so refer to a 
small p r opor tion of observers usually c l ass ified either nor mal, 
deute r anopic or de ute r anoma l ous. 

Deute ranopic or de uter anomal ous observer ; but might a lso refer to a 
small ? r oportion of observers usually classified e i the r normal, 
pr otanopic or p r otanomalous . 

Tritanopic o r tritanomnl ous observer; but might a l s o refer to a 
small proportion of observe r s usually c lassified as nor mal . Normal 
percept ion of fie l ds a f fectin g r etinal a r eas subtending l ess than 
one mi nute o f a rc is tritanous . 

It remains to be seen whether c l assifi cation of observers on the basis proposed by 
Far nsYJorth is more useful than t he classifications heretofore appear ing in the 
literature , but it would seem that the Farns--Ior th clas s ification ought to correlate 
more closely \'Tith abi lity of the observer to pe r form specific tasks requiring 
ohroma.ticity d i scrimi nation . Thi s classificat i on accords with the philosophy of 
the r ed - green discr imination t est developed for the Navy Depar tment by t he ISOC 
Committee under the cha.in~anship of Dr. LeGr and Har dy; see J. Opt . Soc. Amer. 33 , 
512 ( 1943) . 

SPECTrtA OF 
MOLECUL~S 

A very recently ;ublished book ·which is wo r t hy of a careful r eading 
- indeed , YJe have r ead it through seve r al times - is G. n. 
-:;!he l and 1 s "The The ory of Resonance a nd its Applications to Or ganic 

Chemistry; " 316 pp.; John Wiley & Sons , Inc ., ~~Tew Yor J.::; S4 . 50. Onl y chapte r 6 is 
on "Resonance and Molecular Spe c t ra,'' and is t hus of special interest to our 
r eader s; but t he whol e bool: furnishes a. fitting backgr ou."'ld for this excellent 
chapter . The concept of r esonance has dominated modern chemistry since t he idea of 
the shared- e l ectr on bond was int r oduced by G. i~ . Lewis. The book provi de s the most 
lucid general survey of t he literai(\lr e dealing with this concept that the writer of 
t his revi ev1 ha s seen. Tho:~.tgh the chapter on spectra is disappointingly b r ief , we 
find in it a full diet of food for thought ; and the book a s a Vfhole st imul ates our 
appetite fo r the scientific pElbultun originating in the fie l d bet·ween physics and 
organic chemistry . --- - - : 

After defininr quantum- mechan ical r esonance and stating the conditi ons of its 
occurre nce, 8 pa~;es a r e devoted to developing, in paral le l c olumns 1 a "c l assical"­
mechanical ana l oGY to the quantum-mechani ca l system. To shoYr tha t it is wr ong to 
speak of r esonance of a compom1d betT:een two "f orms , " Ythe land uses a no the r 
characteristic anal ogy. "A mul e i s a hyb r id bet ween a horse and a donkey. This 
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does not mean that some mul os are ho r ses and the rest are donkeys , nor does it mean 
that a given mule is a horse part of t he time end a donkey the rest of t he time. 
Instead it means that a mul e is a ne w kind of animal, neither horse nor donkey but 
intermed i ate betwe en t he two and par taking to some extent of the character of each . 
Similarly 1 the benzene molecul e has a hybrid structure , not ident i ca l wi t h eithe r of 
the t wo structures f' irst wr i t ten by Kekule 1 but inte nnediat e betw·ee n them. And it 
may . be said that the r e are also smalle r ''contribut ions" fr om the so- called Dewar 
structure G . 

Eore important for our present discussion is t he fact t hat in many molecules, essen­
tial contributions come not only from the electrically neutral mo l ecules described 
by our c l assical organic formul as , but a l so f r om par t i ally ionic forms involving 
11dipole s 11 in which the re is a sepa ration of positive and negative charges. Since 
t h is separ ation of char ges invol ves the do ing of (electrical) v1or l-:, these 11 ionoi d 11 

::;t r uctures (as Dilthey and ns ;\iizinge r call them) are of hi ghe r ener gy , that i s , 
le ss stable , t han the classica l neutral str uctures. For the normal state of t he 
molecule , the effect o f r e sonance is to make the hybrid molec ule more s table , t hat 
is 1 of lo·we r ene r gy. For the "exci t ec.l 11 state, produced by the absorption of li g..~t , 
however , there is nn increase of energy. Chapte r s a r e devoted t o cons ide ration of 
the nature of va lence and the ~dnds of che!nioa l bonds and to t he determina tion of 
the magnitude of r e sonance energy i n various t ypes of compounds. It is e xplained 
tha t resonance between structures ·wi th purely covalent (shar ed- electron) bonds and 
t hose wit h purely ionic structures , l eads t o t he existence of dipole moments ; and 
converse ly , moments can be use d t o exam:i.ne the nat ure of the r e sonance . 

I n the chapter t hat is t he r eal subject of this review, afte r the usual discussion 
of types of spectra, the Bohr relat ion be~veen ene r gy and f requency , and t he rela­
t i on of rotational , v ibrational a~d electronic s pectra, it is pointe d out that t he 
normal or "gr ound 11 state can often be described fai r ly accurate l y by a s i ngl e 
(c l assicnl ) va l ence structur e ; but the e:~cited stute usually r equires a cons idera­
tion of r esonance among seve r a l structures , mostly ionoid. The l at te r often ca nnot 
be expressed at a ll by the convent i onal symbols. 

A molecul e like butadiene, a chain of 4 carbons j oined by alte rnate singl e and 
double bonds (a r elation vre call 11conj ugated 11

) , we f ind absor bs light of l onger 
wave - l en{;th than that absorbed by an anal ogo us compound with only s ingl e bonds. 
TI1e actt~l mo~ecule is a r esonance hybrid , embracin g chiefl y the uncharged struc­
ture (of lo-west ene r gy) , anot he r wit h doubl e bond in the middl e and a "for ma l bond " 
betvreen the t e rmina l carbons ~ and other l ess stable structures with a positive 
charge on one car bon a nd a negative char ge on anothe r , the se be i ng of highe r e ne r g-,y 
and lov1er stability . The gr ound state is made up lar ge ly of the first - named 
s tructure ; but the first excited state is formed largely from the ionoid structures 
with chart;es or fonna l bond . These l atte r do not diffe r among themse l ves in ener gy, 
so r esonance occurs among them and l eads to considerable stabilization . The 
stability is greate r than that in the ground state . Resonance thus l eads to l ower 
ene r gy of excitation. Since , according t o the i3ohr conditio!1 , ene r gy is inversely 
pr oportional to wave - lenGth, absorption of licht occurs at l onr,er wave - l engths t han 
if the re were no resonance . Further, it may be see n that if the molecul e is modi ­
fie d in such a way as to introduce mor e r esonance ( in the part of t he molecu l ar 
chain r espons i b l e for light ab sor ption), as by introducing; a so- cailed "auxochr ome 11 

gr oup , then abso r ption mny occur ut still l onp;e r wave - lengths . This effect is 
known as t he ''bathochromic shift. 11 

If we lengthen the carbon chain , and note that the fir st excited state may aga in be 
stabilized , relative to t he gr ound stat e , by the resonance among ionoid structures , 
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we may expect this stabiliz·a.tion to be greate r than i n butadiene because of a 
large r nu.mber of poss i b l e str uctures . Conse quently , the increase in the l e ngth 
of the chain (especia lly of t he conjugated sys t em) should result in a d ispla cement 
of absorption to still lonber v~ve -lengths , a s it a ctua lly does . 

The intensities , as we 11 as t he i'Ia.ve -lengths , of absorption, are affecte d by 
r esonance . Thus , in butadi ene , t he intensity pe r doub l e bond i s gr eat e r than in 
e thyl e ne (with one double bond be"b.veen t he 2 carbons ). Th is h i gh i nt ensity has 
been r e l ated t heo retica lly (Mulliken, 1939) to t he effect of structur es wi th high 
dipole moments , t he ionoid s t r uctures yJith separated cha r ges (dipol es) , whi ch make 
t he main c ontributions to t he first excited state (and small ones to the gr ound 
state) . Simila rly, t he i ntensity of absorpti on i n the "condensed " hydr ocar bons , 
made up of benzene r in;:;s f used t ogethe r, incre ases , pe r benzene ring , with the 
numbe r of rings. 

I ntense absor pt i on a l so occ w·s v•hen , as in dyes lH:e cryst a l v iol et , a n i onic 
char ge occupies diffe rent positions in t he va rious resonAting structure s . This was 
si1own (Pa·1ling , 1938) to be due t o t he marked diffe r ence in t he distribution of 
charge in the va r ious s tructures . lJiany dyes a r e sal ts in which this condition is 
t rue in t he colored ca·Gions or unions in-.ro l ved in t he r esonan.ce . But the ba se of 
crystal vio l e t has restr icted possibilitie s of r esonance , and accordingl y i s color­
l ess. In strongl y acid solution t he viole t dye adds on a proton , ass uming a doub l e 
positi'le charge , 'Nith possibilities of r esonr.ncc like those of the dye mal achite 
gr een. Accor dingly , it becomes green . 

But it is pointed out t hat o.n ionic char ge is not a. prerequis i t e fo r dye cho.r a cte r, 
a s we may see in t he neutr a l mole~ ule s of indigo . The chur o.cteristics of s uch dyes 
can be seen in the experi111ents of Brool~r o.nd his co- v:or ke r s o.t Eas tman Kodak , and 
especia lly in t he (1942 - 3) work of Sheppard a nd his co- worke rs o.t Koda k on the 
effect of sol ve ;:1ts on tl';.e spect r a of these dyes . The wa ve - length of maximum 
abso r pt ion , of a ce rtain neutra l d;y'B , var ies from 552 mu in cyclo - hexane to 668 mu 
in wat e r . This trend. tov-lf'. r d l onge r wave-lengt h vrith inc r e a s ing die l ectr ic c ons t ant 
of the sol vent (and t h:: r efor e l ess VTork i nvolved in displo.c ing char ges ) has bee n 
expl uined us u r esult of an inc r eas ing stability , nnd hence o.n increas i ng cont ribu­
t i on , of t he ionic s tructure s (whose r esono.nce i s p resumv.bl y responsible for the 
c ol or) in the more po l ur sol vents . On t he othe r ha nd , a ve ry simi l c.r dya which has 
its most i '11portunt r eson·' nce among nea rly equi vr'-l ent str uctures without separ a tion 
of charges , shov1s har dly any e ffe ct of sol ve nts . 

Br ooke r c ompared the dyes re~onuting o.monf. structures of simi l a r s t ability {e.g., 
t he green nnd t he viol e t), and those like indigo resonat ing among structur e s differ­
ing great l y i n stabilit y (c.nd ene r gy) , a nd sol vent- sensit i ve . This work we have 
recently r eviev,·ed in the se pages • 

.!:.lore quantitative treatme:J.ts t hnn that bdicnte d he r e , a nd bused on quantum 
me chr:.ni cs , ha'Te been g; i ven by seve r a l wor ke rs (Skl a r, 1 93 7; Forster, 1 938; Paulin g , 
1939 ; Maye r & if.cCallum , 1942 ; He rzfeld & Skl a r, 1942) . Alth ough the calcul a t ions 
of Skl a r and Forst~ r ignor ed t ho st r uctures with i onic bonds a :1c cons i de r ed onl y pure l y 
cova l ent ones , the~r r-esul ts o.re ve r y inter~ stinG o.nd instr uctive . 

A..YJ. impor t c.nt factor , which we have a l ready t ouched upon in r e viewing the wor k of 
Hodgson , is that a p lanar struct ur e appears to be nece s sar y for t he f ull deve lopment 
of resonance (Rodeb ush & co- \•ror::e r s , 1940- l; R. N. J one s, 1941 ) . Two be nzene rings 
when conjugated normal:i.y are coplanar and absor b mor e i ntense l y ( pe r r i ng) than a. 
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single r ing . W'nen l arge g r oups are introduced near their point of junction, they are 
fo rced by repulsive forces into different planes ; and acco r dingly the conjugation 
ef fe ct on absorption vani shes. It is an interesting fact, vhose explanation our 
available space does not permit , that this effect of inhibition of resonance de­
creases the intensity more pronouncedly than it changes the v~ve -length of maximum 
absor ption. 

Returning to the explanation of intense color in dyes , it may be sa i d that on page 
19d2 in Pauling ' s chapter of Gilman ' s "Or ganic Chemistr y , 11 the exce lle nt a r gument 
giv·en the re is summarized by saying that " intense color r esul ts from resonance 
bet·:~en tv1o equivalent o r nea r ly equival ent structures with which a l arge dipo l e 
l•lOment is associat ed (the actual electronic transition being between r esonating 
s tructures formed from these). Nitrogen and oxygen atoms a r e important in dyes in 
or de r to intr~duce large electric (dipol e) moments ." 

ABSORPTI ON 
SE 3CTRA AND 
S0 LViN'I' S 

Two more papers on the effect of sol vent s on the absorption spectra 
of dyes by s. E . Sheppard and his co- worke r s at Eastman Kodak con­
tinue the extensive YTork reported in 1942 (J. ilmer . Chern. Soc. 64 , 
2923- 37 , 2937- 47; a l so Rev . iliad . Physics 14, 303- 40; 1 942) ; these 

pape rs a r e in the December , 1944 , J ou• ·nal of t he American Chenical Society . 
Although the specific probl em was thut j ust stated , the p rinc ipl e s utilized and the 
implications of theor y and empirica l fact are b r oade r in scope and inte rest than 
this subject; and the papers are full of SU(:,ges"Cions for other '\Norkers having to do 
with t ho color of dyes . 

The effects of so l•~nts in modifying absor pti on ba nds may be att r ibuted to the so­
called "Vander Waals forces," or non- chemical- va:!.ence forces , of three types : 
(1 ) the "orientation" effect of ele ct1·ostatic inte raction of pennanent dipoles , 
firs-t:; studied by Keesom; (2) the De bye effect of induced dipole s; and (3) the 
London-1-Eargenau ''dispersion e ffect," a quantum-mechanical influence due to the 
mutual inductance of e l ectron clouds . Effect (1) depends on the dipole moments of 
t he solvent and the dissolved dye , and is t empe ratur e - dependent . Effect (2) de ­
pends on a lm·Ter pov;er of d i pole moments and on t!'le polarizabilitie s ( susceptabili­
ti9s to electron disp l acement) , and is only s l i ght l y affected by temperature change. 
Effect (3) de pends on polar izabil:i.ties and the characteristic frequencies contained 
in the classical dispersion fonnula . Ca l culations for a nuober of simple molecules 
proved effe ct (3) t o be of gr eatest magnitude , and (1) f reque ntly of con siderable 
size, while (2) is usually negligible. The distinct i on between the three types of 
inte ract ion effect , however , is p r imarily h :i.stor ical and a matter of convenience 
only, . the forces beint; fundamentally of the same nature; they correspond to smrnna­
tion of l a r ge or smal l enerGY d iffe r ences involved in different types of spectra 
( r otational , vin rational or e l ectronic) . To a fir st a pproximation these forces 
vary inve rsely as the sixth powe r of t he distance , though more accurate calcula­
tio~s , involving dipo l e - quadrupole a~d q Lmdrupole - quadrupol e forces, occur ring 
along with dipole - d.i!Jole forces , include hiGher inverse povTe r s of the distance of 
separ ation of poles . The first two effects a r e i mportant only for polar molecul es, 
while the London or dispe rs ion for ces act between non- polar molecul e s a l so, and are 
tempe r ature - independent. 

The dispe rsion effect is involved in the earliest stated r ule dea ling with the 
effect of solvents ; this was t he r 1:le of Kundt (1874) , according to vmich the ab­
sorption band is displaced toward l on~;e r wave-lengths by increase in dispers ion (or 
ref ractive index) of the solvent . Apparent exceptions we r e l ater found ; but 
Sheppard e t a l find that the rule holds wo J.l if limited to non-po l ar solvents. 
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Dispe r s i on f orces may a l so be i :lVol ved i n t he greate r (bathochromic) wave -le ngth 
shifts due t o a r omat ic s ol vent s compared vrith a l i phat i c solvents of t he sa.:oo 
chelTu ca l t ype a nd dipol e moment; also in the inc reased shi~t i n go ing fro~ a l kyl 
chl oride t o br omide to i odide a s s ol ve nt. Probabl y t her e ~s a small b ut ~nc reas­
i ng De bye i nd uction e ffect on pol a r molec ul e s dissolved i n non- pola r sol vents of 
i ncreasing d ielectric c onstant s . 

In a homologous serie s of po l a r sol vents .of a give n che mical type , t he bathochromic 
shif t i n v;ave -lengt h i s consta.~t . But when v;e change f r om a sol vent of ~nc type t o 
othe r s of i n c reasin g d i pole moments , a s in go ing t h r ough the s ol vent ser~es : 
hydr ocarbon to ethe r t o a lkyl acetat e to ke t one to ni t r o-compound , the shift t o 
l onge r v:ave -length i n cre ases. Thi s is prestnnab l y the Kee som e f fec t . Polar char ac ­
t e r appe a r s t o reduce t he shift corre spondi::.1g t o a gi ven r ef ractive ind~x . 
11Assoc i a t ing 11 pol a r sol vents (fat t y a cids , a lc ohol s a~d runine s ) a ct as J.f t hey have 
~1fectively gr eat e r moment s, a s c ompar ed t o the indivi dual mol ecul es of the ir vapors . 

~{ost dilut e s ol ut i ons i n orgnni c so l vents such as a lcohol obe y Beer's La.w1 a.s i f 
they we r e mol e c ul o.r ly di spe r sed. I n ,·rat e r 1 on t he ot he r hand 1 mi nor (beta. and 
gamma.) c v.nd s appea r at sho r t e r v;a.ve-lc ngths , gaining with increas i ng c oncentrat i on 
a.t the e xpe nse of t he ma i n (a l pha ) bt:t!lds . The r e ur e two school s of t hought as t o 
t he nD.t ur e of t he se conda.r y 'uunds . 1~ost \'la r ke r s a.r e agree d t ha t i n concentrated 
sol ution s aggr e ga t ed (dire r i c and poss ibl y pol yme ric ) mol ecul es exi s t al ong with 
t he monomeric dye nol ecul e s pr e sent i n a l c ohol ic , diluted or heated sol utions. 
Some worke rs ( Sche i be , Rabi nowi t sch , vi. C. Hol me s) be lieved that the reve r s i bl e 
t r ansit ion of monome r s to d i>:1.er s i s go-ve r ned bj t !1e chemica l mass-action lavr. But 
She ppa:-d be lieve s t hat tyro mol ec uk s of dye solute a r e i1c l d by definite fo r ce s to a 
mole c ul e of nater. Ac cor ding t o ni:~ , the se c ondary bands a r e due t o a n i ncreased 
probability of c oupling of vibr at iona l ni th e l e ctroni c e ne r gy . 

The effect of inc reased h~'droge :J.-ion concentration (fron a c i ds ) is often t he add i ­
t ion of a. p r ot on , p roducing a neYJ species r:ith a. modifi e d a.b sorpti on band at l onge r 
wave -length s ( "hn l och r omy"); but somet i me s t he r e i s "reversed ha.l och romy . 11 Solut i on 
in concentr ated sufuric a cid 1::ay add on t vro pr oton s , o.nd , by bl ocJ:i ng the r e sonance 
r e sponsible fo r the color, d i scha r ge t hs color . Reso~~nce-stabilized compounds , 
such a.s benze ne , a r e ~n ge ne r a l inse:1sitive to sol -.-e nt effects . The Kee som and 
Debye effe ct s , but not t he London di spe r s i on e f f e ct , a.r e likewi se l imited f or 
i oni ze d a nd s~etrica. l dye s . 

I f we consi dor , i n s t ead of t he e f fec t of a. s ol vent.. mol e cul e on a d i ssolved dye 
n ol e c ul e , t he influence of t wo s Lri l o.r dye mol e c ul es on eo.ch othe r , YJe find tha t t he 
i nte r action energy is p r opor t i ona l to the square of t he pol a r iza.bility (which ca n be 
read i l y ca l c ul a t e d from bond-refra ct ion da.tu ) a nd t o t he cha racte r i s t i c f r eque ncy. 
On t he bas i s of a si:nplif i ed mode l , this can be put in t he f orm f 2 A. 3 . For the 
meaning of the se t e r ms , see our ~rch , 1944 , r e vi e w of t he r:o r k of Neal e a nd 
Str i ngf e llO\'t (1-fev:s Lett e r No . 52) , co:lfirmed by t he r eviewer: A may be t a ken 
a ppr oximate l y as the nave -len gth of maxi mum ab sor pt i on . V111e neve r t he eye is deep l y 
col ore d , these quantitie s a r e l a r ge ; a nd i n t hese case s we may e xpe ct conside rab l e 
i nte r act ion or aggr egat i on, c onseque:1tl y also dev i at i on s from Beer' s l aw. In fact , 
i t can be e a s i l y s hO\m t hat t he i nte r action bet woc n t vro diss i r.U l a r mole c ul e s A and B 
is alway s l e ss t han the harmonic mean of the i nd ividual inte r a ctions of A with A and 
B v:ith B; and since ·we know f r om Nea l e and St r in"'fel l or11 s r epor t of l arO'e inte r-

t ' 0 0 ac ~ons of the A- B ty:_)e , it f ollons t hat t he A- A and B- B type of inte r actions may be 
l a r t;e . And t he entr ance of A. as the thi r d powe r l eads us to expec t mor e i nte raction 
(Beer ' s l aw deviation, a gr:r e ga.tion ef f e cts und in ge ne r a l mor e " spe ctra l a.noma l y 11 ) 

of gr een a nd bl ue dye s t han of r e ds and ye l lows , 
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The importance of these results in their bear ing on spectrophotometric ana 
dyeing a~d studies of the correlation of physico- chemical structure and pro 
of dyes , wil l be immedi at e l y obvi ous to most of our readers and will need no 
further comment . 
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