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DECEMBER 1939 

I. H . Godlove , Editor-in-Chief 
Charle s Bittinger , Editor for Art 

C. E . Foss , Edi tor for Industry 
D. B. Judd, Editor for Science 

S . M. P. E . It is our pleasure to announce the very recent e lection of the 
Society of Motion Picture Engineers as the eleventh member body 

NEW MEMBER BODY of the Inter- Society Color Council. We hope -- and expect --
that for each added member body the Council can serve to fulfill 

the aims and pur poses of its organization in a manner that will progress in geometric 
ratio to the number of its member bodies . As soon as delegates are appointed by the 
S. Jv. . P .E., you will be informed. 

OFFICERS FOR Election of officers for a two-year term, to begin January 1940, 
has been completed by l etter ballot of the voting delegates. The 

1940-41 new chairman will be Deane B. Judd, National Bureau of Standards , 
O.S . A. delegate ; Vice-Chairman, Carl E. Foss, Interchemical Corpo­

ration, A.S .T.M. de l egate; Secretary, Dorothy Nickerson, Agricultura l Marketing Se~­
vice, Individual Member delegate; Treasurer, Norman Macbeth , Macbeth Daylighting 
Corporation, I .E.S . delegate . Three Counsellors we r e elected as follows: Henry P. 
Gage, Corning Glass Works, delegate from I.E.S. and O.S . A.; Le Grand H. Har dy, prac­
tising opthalmologist, Individual Menfue r de l egate ; Sidney M. Newhall, Johns Hopkins 
University, A.P.A. delegate . 

NEW MEMBERS Carl E. Foss has been r ecently appointed by the American Society 
for Testing Materials as an additional delegate to represent them 
in activities of the Inter- Society Color Council. AND DELEGATES 

Since the last annual meeting the fol lowing persons have been elected by t he 
Executive Committee as individual members of the Council. We are glad to welcome them: 

Feb. 22: 

Apr. 5 : 

Apr. 10: 

Apr. 29 : 

Sept . 16: 
Dec. 2: 

Doane Eaton, Box 101 General P . O., New York City. 
Julian E. Garnsey, Color Consultant NY World's Fair, 71 W. 45 Street, NYC. 
Robert H. Park, Calco Chemical Company, Inc., Bound Brook, N. J . 
Blanche R. Bellamy(Mrs. ) , Mgr.Munse ll Color Co. ,10 E.Franklin St . ,Balta. ,Md. 
Alexander Strobl, Stroblite Company, 35 W. 52nd St. , New York City. 
L. Wallace Coffer, (Climax Molybdenum Company of Michigan), 14410 Woodrow 

Wilson Blvd., Detroit, Michigan. 
R. K. Flege , Slatersville Finishing Company, Slatersville, R. I . 
Raymond G.Twyeffort (Ch. Fashion Com. Me rchant Tailors Assn) , 620- 5th Ave . NYC . 
Ed¥nn W. Cheney , The Mason Box Company, Att l eboro Falls, Mass . 
Harry H. Scheid, (Color Engineer), 923 Fifth Avenue, New York City. 
Benjamin J . King, A~cbeth Daylighting Corp. 227 W. 17th St., NYC . 
Foster Kienholz, Pres. Mills Acad., 89 E. Kel l ogg Blvd., St. Paul , Minn. 
Isabel Moore , College Station, Dur ham, N. c. 
John G. Strange, Secretary, The Institute of Paper. Chemistry , Appleton,Wisc. 
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NEW COUNCIL Even we neutrals must suffer when the r e is a war in Europe . Because 
of the war our dynamic and abl e Treasurer of past seasons , Mrs . 

TREASURER Margaret Hayden Rorke, has been forced to resign as Treasurer of the 
Counci l i n or der to devote her entir e time to duties as Managing 

Director of the Textil e Color Card Association of the United States, Ino, Mrs . Rorke 
has been act i ve in Counci l affairs since its or ganization, and has been an exce l lent 
treasurer and chairman of our Fi nance Commi ttee . She remains, of course, as a 
de l egate of her association to the Council, and we hope that before too lQng she may 
again be ab l e to devote a share of he r time and abilities to Council affairs . 

Meanwhile we are fortunate in being able to welcome as her successor , Mr . Norman 
h~cbeth , appointed by Dr. Dimmick to serve in the inter im until he takes office on 
January l st as the newl y e l ected.Tr easur er. 

Per haps we may borrow and par aphr ase Europe ' s ol d we l coming acclaim: "The treas­
urer is passing; l ong live the Treasure r . 11 Mr. Macbeth is literally a big man, but 
we do not dispar age him when we say it will be difficul t to measure up to the stand­
ards set by Mrs . Rorke for the efficient , smooth and pr ompt handling of the Council ' s 
financial affairs. Those of us who have been fortunate enough to serve with her \rill 
long remembe r he r excel l ent work and her wise counsel s at Executive Committee and 
other meeti ngs . Our consol ation consists in the knowl edge that it is a wise policy 
to br ing a certain pr opor tion of new bl ood into the active work of the Council ; and 
though we woul d have l i ked to make an exception in the case of our popular treasur er , 
we have the further consol ation of our good fortune in he r successor , 

LOCAL BOSTON: The commi ttee appointed by Pr of. Frank L. Allen, chairman, 
was scheduled to present plans for the 1939- 40 season to the group 

COLOR GROUPS at their first meeting , November 28, Afte r dinne r at Madame 
Burguet ' s, the gr oup pl anned to adjourn to the Boston Museum of 

Fine Arts to hear N'd.ss Mar garet Geor ge speak on "Period Color " . 

CHICAGO : The Association for Color Research held their first meet ­
ing of the 1939- 40 season on September 27 at t heir new meeting place in the Fine Arts 
Building. V. A. Schoenberg, C.A., tal ked to the group on Additive and Subtractive 
Col or . On October 25 , R. V. Brost pr e sented to the group giant- size three - dimensional 
pictur es in full natura l color, Noti ces of several other re l ated act i vities have come 
to your editor's attention. Color and the Graphic Arts are surely al ive and active in 
Chicago. 

WASHHlGTON : The Colorists opened their sixth season with a dinner 
meeting at the Art s Cl ub on November 13. Dr . E. C. McAliste r spoke about his work 
at the Smithsonian Institute on plant grov~h under diffe r ent illuminations, inter ­
mittent and steady. Dr. Deane B. Judd discussed the new Eastman Color Temperature 
meter , described by E. M. Lowry and K. S. Weaver in the Journal of the S.M.P .E . , 
March 1939. 

NEW YORK: Individual members of the Council who live in and aro~d 
New York met for dinner at the Piccadilly Hotel on Septembe r 15. About twenty per ­
sons were present . They decided to hol d three or four meetingsthrough the year, ~nd 
appointed Ca r l E. Foss , chairman; Julian E. Garnsey, Dean Farnsworth, and Norman .. 
Macbeth, as a Planning Committee . They met fo r the second time on Tuesday, November 
28 . Following the dinner hour , Dr . Le Grand H. Hardy spoke on Color Visiqn; and two 
films on color were exhibited. 

i' 
' 
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REV I SION OF 1922 The Optical Society of America Colorimetry Committee is ~~ 
approachi ng the final stage in its revision of the classi 

O.S .A. COLORI METRY 1922 report on colorimetry by the late Dr. Troland. The 

COMMITTEE REFORT 
present chairman, Dr. L. A. Jones, after many long sessions 
of the committee , has worked out a comprehensive outline for 
the revised r eport and has assembled much of the material, but 

has been delayed in his final writing of it because of disagreement within the com­
mittee on the gener a l point of view whi ch should be tnken in treating various aspects 
of the col or problem. Recent l y, thr ee proposed possib l e appr oaches have been sub­
mitted to Dr . Jones by Dr . Judd , together with compar ative mate r ial exploring their 
consequences. It seems a l most certain that one of these suggestions wi l l provide a 
workable basis for wri ting the r eport since they all reflect the considerable pro­
gress which has been made by the years-long effort of Dr. L. A. Jones' committee to 
bring Troland ' s r eport up to date . It is perhaps not too much to hope that at least 
a fi r st draft of the revi sed r eport will be completed in a few months. 

NATIONAL SCHOOL Results of a conference of 48 State Education Departments on 
Uniform State Standards for Construction of School Buses , held 

BUS CHROME April 1939 in New York Ci ty, are published in School Bus Stand-
a r ds , obtainabl e from the Inter national Text Book Company , 

Scranton , Pennsylvania,~50 cents each . The cover of the booklet appr oximates the 
col or designated as National School Bus Chrome . 

Specifi cations for the col or limits selected by the conference were made at the 
National Bureau of Standards. Briefl y , they include the fo l lowing : the color to be 
that of an opaque gl ossy sample, which (under specified ICI condi tions, "C" Illuminant) 
shal l have a l uminous appar ant r eflectance not less than 0.39, dominant wavelength 
not greater than 586.5 m~ nor less than 581 . 6 m~, the z coordinate not greater than 
0.030. The maximum val ue of z thus specified restricts the color to sampl es having 
high gloss (the pri nted cover of the booklet is not glossy enough to meet the speci­
fications) . To assist in securing the proper color, the Bureau of Standards prepared 
and submitted to Pr of. Cyr , chairman of the committee , 150 painted samples which came , 
within the specifications. 

National School Bus Chrome in terms of the newly adopted I.S . C. C. system of 
designations is str ong or ange ( r ed limit and medium) to str ong yellowish orange 
(green limit) . 

-
LARGE Information, pleaset We have a letter from Mr . Faber Birren, 

we ll-known member of the Council, asking for information on 
PRISM liquid prisms . He writes: 11 I have such a development now 

under consideration, and I am anxious to find out about large 
prisms . Can anyone tell me what is the lnrgest pr ism, sol id or liquid , ever 
produced?" The Editor remembers seeing, several year s ago , n l arge liquid prism at 
Wilmer Institute, Johns Hopkins University; also what was c l aimed to be the largest 
spectrograph prism ever produced, which was loaned to him for the Exhibition on 
Col or at the New York Museum of Science and Industry in 1930. As it is probable that 
more recent developments have produced bigger pr isms, in accord with America ' s policy 
of the biggest, we shal l leave to our readers a final answer to Mr. Birren' s questions. 

ARTIFICIAL DAY- A paper of this title by our secretar y, Miss Dorothy Nickerson, 
Color Technologist of the Agricul tural Marketing Service, 

LIGHT I NG STUDIES Wa shington, was presented before the Thirty- third Annual 
Conventi on of the Illuminating Engineer ing Society, San 

Francisco , California, August 21-25. Miss Nickerson discusses l amp-and-filter 
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combi nations , carbon a rcs , carbon dioxide tubes and f luorescent tubes . Some of the 
conclusions of the paper have been discussed previously in the News Lette r; but we 
be lieve that the r eade r will profit by reference to Miss Nicke rson's pape r, which 
can be found in the December Transactions of the above -named society. 

PSYCHOLOGI CALLY In a paper entit l ed "The Spectral Components of Psychol ogica lly 
Unique Red", Amer. J. Psychol. 52, 348-53 (July , 1939). our 

UNIQUE RED Chai rman, Dr. Forrest L. Dinunick. and Margaret R. 'Hubbard, of 
Hobart College, have det ermined the amount of "unique 11 blue 

(476 millimicrons) which must be added to spectral r ed (635 millimicrons) to obtain 
the "psychologically unique" r ed; t hat is, a r ed which is neither bluish nor 
yellowi sh. The just-not-ye llow and just-not-blue limits of red were obtained with 
5 observe rs, and a r epresentative r ed wus calculated as t he mean between these two 
limits, yielding the complement of 493.6 millimicrons as the r esult. The authors 
state that the seven points of reference have now been expe rimentally established 
for the 4-variab l e equation : Color equal s x (red or green) plus or minus y (yellow 
or blue) pl us or minus z (black or white) pl us G (gray). For a discussion of the 
application of this eqtmtion to the description of color, the reade r should consult 
the original paper and an earlier one by the authors in Amer. J. Psychol . 52 , 
242 - 54 (1939 ). 

STANDARDI ZATION A paper of fundamental signifi cance to colorimetry, and an 
outstanding example of cooperative ef fort , is one enti tled 

OF SIGNAL GLASSES "Standardization of the Luminous-Transmission Scale Used in 
the Specification of Railroad Si gna l Glasses", by K. s. Gi bson 

& Geraldine W. Haupt , J . Opt . Soc. Ame r. 29, 188- 200 (May, 1939), and J. Res . Nat . 
Bur . Stand. 22, 62 7-49 (June , 1939). This-standardization resulted from the 
cooper ative efforts of the Signal Section of the Association of American Railroads , 
Corning Gl ass Works and t he National Bureau of Standar ds. The work reported in this 
paper carries on a unified seri es which may be dated back to a paper by wm. Churchill 
of Corning Glass Works presented at t he 1905 meeting of the Railway Signal Associa ­
tipn , in which the "mixtur e diagram11

, so essential in specifying the chromatic 
properties of signal lights, vms illustrated in colors and used by Dr. Churchill in 
his study of the char acteristics of signal glassware. In 1908, the Railway Signal 
Association, with the cooperation of Corning Glass Works, adopted certa in glass 
roundels , for use with the kerosene flame, to represent the most desirable col ors 
(red , ye llow, green , blue, purple and lunar white ) then available for signal 
purposes. Each of these r ounde l s was de signated arbitrarily as having a 
"photometric value" of 100 , r egardless of the absolute luminous transmission. 
Manufacturing tol erances deviating; f r om these standar ds in photometric value we r e 
stated and chr omaticity tolerances implied . This pioneer ing work was the f irst 
known effort to place the colorimetric part of a purchase specification on a funda­
mental basis. The precision vms improved in 1918 specifications ; but adequate 
color imetric specification of the t olerances had to wait until first the Optical 
Society of America (1922) and then the International Commission on Illumination 
(1931) had set up computati onal procedures and data suitable for such purpose . The 
present paper is the f irst of several dealing vnth the development and description 
of the signal-gl ass speci fications formulated by the Signal Section in 1935 and 1938 
(for references, see the paper) . The pr esent paper gives the spectral transmissions 
of the basic standards on which the AAR scal e of luminous transmission is based, and 
defines that scale in fundamental absolute units. Compar ison is made with the scales 
defined in the 1905 and 1918 signal-glass specifications. We understand this work 
to be of b roade r application than to r ai lway signalling , as the probability is high 
that it will be extended to t r affic and marine signalring and other f i elds . 

, . 
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AFPLICATION TO DYES The Editor has elaborated an extension of the ISCC method of 
designation of filters for theatrical lighting, published by 

OF THE ISCC METHOD Dr . Judd (J . Opt . Soc . Amer. 28, 390-7; 1938), with applica­
tions to two different problems. These are : rapid filing 

OF SPECIFICATION OF and reference to spectral transmission curves of various 
FILTERS shapes and identification of unknown dyes . On examining the 

transmission curves of several hundred dyes, obtained with 
the llardy- G.E. automatic spectrophotometer, it was found necessary to add some 
precision to the ISCC seven-digit approximate specifi cation of the spectral truns­
mission of filters o.s a functton of wave length, by using nine char o.cters (digits 
or letters, as on an o.utomobi l e l icense plate). Also, i nstead of ten intervals on 
the t r ansmission scale , 15 were used; in addition to the ten di gits, the l etters 
T, J, Q, KandA. The letters can be easily renwmber ed as abbrevio.ti ons of ten, 
jo.ck, queen, king, and ace , respectively. These characters define intervo.ls of 
percentage transmission, the l owest figure of which is easily remembered a.s half the 
squc.re of the number (J and Q stcmding for 11 cmd 12, o.nd so on). For example , the 
sixth lowest interval, designated by 6, extends f rom 18 to 24 . 5 percent transmission. 
The wave l engths at which t r ansmissions are read a r e 400, 420, 460 and then every 
fortieth millimicron, ending with 700 millimicrons . Experience showed that 11 kinks" 
were very frequently found at the violet end, while all curves wer e of relatively 
simple shape at the red end of the spectrum. A very essential part of the method is 
the adjustment of the minimum transmission to ten percent (corrected for ref lect ion 
by the use of a "blank" water cell in the standard beam) before reading the compl ete 
curve. Further 1 a ll sol u-cions must be made with very hot, near l y boiling, wat er, 
and buffered with an appropriate buffer . With these precautions, no v.-eighing of the 
dye is necessary; consequently the Editor has found it possibl e to di ssol ve the dye, 
buffer it and adjust its strength for measurement all within one minute . 

It is the Editor's intention to build up a library of curves for not only all 
the several hundred soluble dyes of his Company ' s line, but eventually also all 
soluble dyes on the American market . The designations , illustrated below, wi ll be 
used as filing indices. It has been found possible to read the designatio~s from 
the curves in 20 to 30 seconds . Having such designations systematically fi l ed , it 
i s possible to locate very quickly a dye having a de s ired shape of spectral trans ­
mission curve . I t is also possible to identify unkno·wn dyes VefY quickly, provi ded 
they are relatively pure in the sense of having not more than small amounts of inert 
(non- coloring) mate r ial present. The Editor has teeted this application by havi ng 
a~assistant give him for identification a few specks of u~cnown dyestuffs picked 
fr om a long list of dyes whose designations had a lready been determined. Examples 
of such designations follow. The hyphen or underlining is used to designate the 
positi on of the wave l ength of minimum transmission (the exact wave l ength will vary 
as much as several millimicrons with the amount of inert muterial present); the dot 
indicates a c l eo.rly marked inflection in the curve . In the case of some ye llows, 
and some browns and oranges, whose maximum absorption is outside the range 400 to 700 
millimicrons so that the curve slopes steadily upward from t he violet, the strength 
is adjusted to give ten pe r cent transmission at 430 millimicrons. 

Du Pont Thiof lavine TCN Concentrated (a ye llow) 5-4QA.llAAAA 
"Pontamine" Fast Yellow BBL 237JKKAAA 
"Pontamine" F'ast Orange MRL 65-46JKAAA 
Du Pont Basic Brown BR 75-46TQKAA 
"Pontamine " Br own ro.m 444556TKK 
Du Pont Purpurine 4B Concentrated (a red) 985-47QKAA 
"Pontamine " Fast Red 8BL 78. 74- STKA.A. 
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Du Pont Victoria Blue B Concentrated 
Du Pont Indigotine Concentrated 
11Pontacyl 11 Green NV Concentrated 
11Pontamine" Fast Black L 
"Pontrunine 11 Fast Gray L 

KK. KQ96-4JK 
KKQQT6-4JK 
QQ-K. KICT6 - 7K 
87.6.6 . 5- 469Q 
77 •• 8765445 

( 
The Editor would like to hear criticism and suggestions for making this application 
more generally useful . For example, in the case of curves passing very near the 
bor der line of two div isions of the scale , so that filing a.t two places is necessary, 
would a small (lower case) letter be useful to indicate this fact? 

ANNUAL Annual reports on the activities of the Color Council during the 
past year have been made to the Secretary of the Illuminating 

REPORTS Engineering Society by 'Messrs . Gage and Little, and to the 
American Psychological Association by Dr. Dimmick, copies being 

on file with the Council secretary. It is requested that chairmen of all other 
delegations send copies of such reports to your secretary when they ure made . We 
would l ike also to keep a roster of annual meetings of all member bodies, i f the 
chairman of each delegation \rill supply the necessary information. 

MUNSELL 

PAPERS 

Psychologists and others using Munse l l papers for experimental 
work who have complained of their expense will be glad to learn 
of a recent reduction i n price . 

TRIBUTE TO A The followinz excerpt was heard over WEAF, red network, a few 
months ago, when Captain Tim Healy interviewed Mr. A. Maerz, 

COUNC IL MEMBER co- author with our vice - chairman of the Dictionary of Color on 
the subject of color in r elation to postage stamps. 

Question: But are not some philatelists using color systems , Mr . Maerz? 
Ansvrer : Yes; that is true . For example, my friend, Mr . William H. Beck of 
Baltimore is doing some splendid work in research on color i n philately, and I have 
great r espect for his ability and enterprise . It is a thoroughly valuable work , 
and in it f or his particular purpose a strictly scientific color system is decidedly 
beneficial. But Beck is an exceptional man, and few collectors would give the 
devotion and labor to it that he does, though plainly it is not labor but joy to 
him. The general philatelist, however , is not interested in the systematization of 
colors, but only casually in colors as they appear on his stamps. His stamps are 
a hobby, a recreation to him. He may give his love to it, and as much of his time 
as he can, but he would insist on keeping i t a r ecreation. He wants to study his 
stamps , not color systems. 

ANNUAL YOur Executive Committee met in New York City for all day sessions 
on June 30, September 16 , and December 2. Among other matters, 

MEET ING the following program plans for the 1940 annual meeting were 
developed at those meetings. The technical session, under the 

chairmanship of Dr. John L. Parsons, 'rill be he l d jointly \nth the Technical Associa­
tion of the Pulp and Paper Industry on February 21 , the day previous t o the annual 
meeting, and vnll be a symposimn on the usefulness of spectrophotometry in the paper 
industry. Discussions of abridged spectrophotometers and their applications, as well 
as the more complete type, will be held. Planning the technical session as part of 
t he program of the annual meeting of the society co-sponsoring the papers will a llow 
time on the program of the annual meeting of the Council for the presentation and 
discussion of col or problams under the leadership of the Problems Committee on the 
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morni ng of February 22 . The business session wi l l be he l d on the afternoon of 
Febr uar y 22 . Plans fo r the Popular- Session ar e i n cha r ge of a subconuni t t ee consist­
i ng of Mess r s . Fos s , Godlove , and Paul , and i t i s expect ed t hat they will have wide 
appeal to the gene r a l membe r shi p. All meet ings , except per haps the evening session, 
wi ll be he l d , by courtesy of T.A.P . P.I. , at the Roosevelt Hotel , New Yor k City, 
wher e they ·wi ll be in session. Our meeting will be he l d , as i n the past two year s , 
joi nt l y vlith t he Optica l Societ y of .America and t he .Amer ican Physi cal Soci ety. 
T.APPI meets Monday through Thursday of t he week of February 1 9. The j oint session of 
the OSA, hn. Phys . Soc. , and I SCC will be held Thur sday thr ough Saturday of the same 
week . 

REPORTS TO I t was due to the efforts of our cho.i rmnn , Dr . For rest Lee Dirmni ck, 
that you r eceived r ecent l y the well pr epar ed report on Color Terms . 

MEMBERS Collection of the mate ri. al i ncluded was c ompleted by the Pr oblems 
Commi ttee about a year ago. The r e seemed no way to make it available 

to t he member ship until Dr. Dinuni ck agr eed to have i t pr epar ed at his offi ce at 
Hobar t College . The blac k cover was by courtesy of Dr . J ohn H. Par sons , the 
spect r um was the contr i bution of Mr. Carl E. Foss . Cooper ati on pays t 

Reprints of t he Cotmci l col or designation r eport adopted by l ette r bal lot l ast 
spring have been mai l ed to members . The or iginal r epor t by Judd and Kel l y , would 
have been publi shed by t he Cotmc il itse l f had not the Nat i onal Bureau of Standar ds , 
where the wo r k was done , exe r cised its privi l ege of pub li shing the r eport in thei r 
Journal of Resear ch. The paper appear ed in the Septembe r number of that journal. 
Add i tional copi es of the r epor t may be obtai ned f r om the Superintendent of Documents , 
Government Pr inting Office , Washington, D. C. at 10 cents each. 

Additional copi e s of the Febr uary Symposium on Col or Tole r a nces may be obtained 
as l ong as the linti ted suppl y l asts by enclosing; 50 cents ( stamps of small denomina­
tions ar e satisfactory) and addr essing your r equest to Inter - Society Col or Council, 
Box 155 , Benjamin Franklin Station , Washington , D. C. Please be sure to use this 
address vrhen funds are enclosed. - --

BIBLIOGR.APHY 

Impor tant Notice . A Lette r Ci r cular bibliogr aphy (LC - 398) , containing about 
360 refe rences; has been publi shed by the Bur eau of Standar ds . I t is entitle& 
"Col orimetry and Spectr ophotometry : Publications by the Staff of the National Bureau 
of Standar ds 11

• It is dated Januar y 1, 1939; but it i ncludes a few refe r ences beari ng 
a 1939 date . It i s di v i ded into three par ts , these being, r espectively , publications 
of primar y impor tance to colorimetr y ; abst racts , r epor ts , letter ci rcul ar s , etc. , not 
i ncluded i n the fi r st par t ; and misce l laneous publ ications . A seven- page 
a l phabetized subject i ndex is incl uded at the end . 

Othe r Bibliogr aphy 

Book : Col our i n Theory and Practice ; vol. I , Gene r al Theor y , H. D. Murray and 
D. A. Spence r; Chapman & I~ll, Ltd . 1939; Review in Nature 144 , 227 (Aug. 5 , 1939 ) . 

Col or Anal ysis : Theor_l• A. G. de Almeida; Mikrochemie 26 , 1 - 8 ( 1939) . 

The Solution of the Pr oblem of Vision. 
753- 80939 ) . 

F. W. El dridge - Green; Chern. & Ind. 58 , 
- · · 
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Color Vision Testing Equipment. w. D. Wright; J. Sci. Instruments ~' 10-19 
(1939}. 

Lovibond Tintometer : Adaptati~. R. K. Schofield; J. Sci. Instruments 16, 74-80 
(1939). 

Christiansen Filter Monochromators: Theory, W, Geffcken; Kolloid Z, 86, 55-60 
(1939). 

H~rogen Ion: Determination by Color Analysis. 
26, 9- 1 (19:39). 

A. G, de Almeida; Mikrochemie 

Spectrophotometric Analysis; Review. S, E. Q. Ashley; Ind. Eng, Chern,, Anal. 
Ed. Q, 72-9 (1939), 

Colorimetric Anal ical Devices: Aocurac • (1) A. Ringbom; (2) A. Ringbom & 
F. Sundman; • anal, Chemie ~~ 33 -43, 402-12 (1939). 

Color-blind Persons: Testi~. Mary Collins; J, Text. Inst, ~· P 20-27 (1939), 

Li ht: W, D. Wright; Trans. Illum. Eng. Soo, 
(London .!• 

Tristimulus Value Calculator: F, W, Sears; J, Opt. Soc , Amer. ~' 77-8 (1939), 

Color Tolerance: Introduction to Symposium, F, L, Dimmick; Amer. J. Psychol. 
52, 383 (July 1939). 

Color Tolerance; The Psychophysics of. E. G. Boring; Amer. J, Psyohol. 52 , 
384-94 (July 1939), 

Color Tolerances : Changes with Illumination and Background Reflectance. H, 
Helson; Amer. J. Psychol. ~' 406-12 (July 1939). 

Color Tolerance; Re resentation on the D • L. MacAdam; 
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