
lNTER-SCCIETY COLOR CnUNCIL 

NEWS LETTER N~ 

ANNUAL MEETING 

The Annual Meeting of th~ Inter-Society Color Council will be hald in 
th~ Astor Gallery, Waldorf-Astoria Hotel, Thursday Evening, February 20,1936 
at 7&45 ~ .m. All delegates and members of the Council are urged to be present. 
Following the business meeting at which several important matters will be voted 
on, there will be a group ot lectures on color. Members of the organizations 
composing the Council are invited to attend. 

R. G. Iii . 

MESS4GE FROM THE CHAIRMAN 

~. Rea Paul, National Lead Company, Brooklyn, N. Y. 

As a result of a preliminary conference, held FBbruary 26,1931, the 
Inter-society Color Council came into bein~ on September 21st or that year. 
Si~ce then, the Council has closely adhered to its aims and purposes and has 
progrossed despite conditions, adverse to its growth, that have existad since 
tts formation. 

It is the belief of your Chairman that the Council has rendAred a rAal 
service to many inquirArs and to certain of its mqmber-bodiAS, notably, thq 
United States PharmacopoAia. This lattP.r gr~up submitted a problqm that has b•qn 
successfully solved through the efforts of the Council's c~mmittP.A on MeasurA­
ment and Specification. 

The Inter-Society Color Council, shortly after its formation reali~ad 
i~s plan of organi4ation and procedure was inadequate. Thrnugh the Afforts nf 
~f. L. A. Jones who was at that time Chairman, a new set of ArticlAS of 0rgan­
ibation and procedure were formulated. New activities could not be ~ndartaken 
by the CouncH until this work had been concluded and the status of t he member 
groups had been cl aarly defined. With the adoption of the new Articles, thP. 
oppcr-t.uni.ty has now b~en opened for the Council to pro~ress along thft lines for 
wh~.ch it was o:-iginally intended - namely, •to stimulate and coordinate the work 
be_ng done by various so~ieties and associations leading to the stan~ardi4ation, 
description and specification ot color, and to promote the practical application 
cf these results to the color problems arisin~ in science, art, and industry.• 

lt is your Chairman's belief that the Council should not be thou~ht 
of as a research ~roup or standardi4ing body, but instead, an or~ani4ation hP.ld 
together by a common interest in color, whoEe function 1s to disseminate infor­
mation through publication of news letters and reports. Its second obJective 
consists of an attempt to bring together those individuals havin~ color 
problems with those who might be encouraged, through individual or cooper~tive 
researches, to providP. the solution. 

At the recent meeting of the Council's Executive Committeq , it wa~ 
decided to discontinue the Committee on Color Specifications, whnse work 
consisted principally of the U.s. P . problem which they so satisfactorily con­
cluded. lt was also decided to discontinu~ the Committee ~n Color NamP.s, 
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owing to the resignation ot the individual holding the primary interest iu 
this subJeot. The Committee on Membership was continued and your Chairman, 
with the approval ot the Executive Committee. appointed Dr. w. M. Scott as 
Chairman. It was also decided to continue the Committee on Color Problems 
and your Chairman with the approval or the Executive Committee, appointed 
Dr. D. B. Judd as Chairman. 

It was the thought or the Executive Committee that individual 
subcommittees to handle special problems could be s~t up from time to tima, undAr 
the Problems Committee, and in this way tunction most advantag~ously and to 
the best interests~! the Council. 

It was the decision ot the Execut1v~ Committee t~ hold th~ annual 
meeting of the Council in New York City during the weAk in FP.bruary, 1936, 
that the Optical Society of America and the American Physical Soci~ty hold 
their Joint me3ting. 

~any problems have been presented to the Executive Committee for 
consideration at their next meeting and it is probable that several of these 
will be referred as projects for study, to the Problems Committee. One, in 
particular that your Cha\rw~n beli ~V9S would be of general interest to the 
various members of tha C~uucil would be the proposed attempt to assemble all 
of the commercial staadards relating to color that have been published, and 
iE~ue t his info~at~on to the members of the Council. 

The Inte;:-Society Color Council for:nnlated at a time when depressiot\ 
"!as at its worst, and ha•rir.g successfully survi\•ed, l ~ads your Chairman to 
!:eli eve that it will cor,t1r,ue to progress through ~he combined efforts of its 
~embers, placing itself in even a better position to render a truly valuablP. 
se~vice in the constantly broadening field of col~r. 

Your Chairman takes this opportunity to EaAk your cooperation in 
developing the further growth of the Council, and to ~xtn nd to you on his 
vWn behalf and on the behalf of the Executive Committee, best wishes fer thP. 
C;oming year. 

REPORT OF COLORISTS MEETING 

Dorothy Nickerson, Col~r Technologist, U. S~ Dept. ~r Agriculture, Bur~au ~r 
Agricultural Economics, Washington, D~ C ~ 

The fall m~eting of the third season of th~ Washin~ton and Baltim~rP. 
Colorists was held on Friday evP.ning, November ?2 1 193~. at the Cosmos Club. 
Dr. K. S . Gibson, chief of the Col0rimetry Section cf th~ Nati~nal BurP.au of 
Standards, was chairman. Thirty-nine persons sat d~wn for dinner. and ab~ut 
one half do~en more came later to h ear the discussicns. 

In order that the group might b~comq a cquaintP.d with the instruments 
that d!ffArant members are using, the program was made up ~r inf~rmal talks 
by several members about the c~l~r measuring instruments which they are using, 
emphasis being placed on the way in which the instrument answA rs the pr~blP.m 
rather than on a detail~d description of the instrument itself~ 
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Mr. w. N. Harrison, chief of the enameled metals section cf thP. 
Nati0nal Bureau of St&ndards discussed briefly tha probl9m of mP.asuring p0rc~­
lain enamels and establishing stan~ards. He describ~d the reflectometers 
which they are using for this purpose and prAsanted s cme of the resulting 
information in the form of charts. They have found that by ascerta ininy the ref­
lectivity o! a sample. that is. the h~ghest reflectance obtainable by increas­
ing tnickness of layer. and the coefficient of scatter, or the ratio of re­
flectance over blc..ck backing to weight of enamel for very thin layArs, they 
can calculute the reflectance for any given weight of enamel. 

Dr. B. A. Brice of the Food and Dru~ Administrati~n 0f thA u. s. 
Dep~rtment of Agriculture described the problem of ~rading rosins and de­
scribed the photocell instrument which has been developed fer use in studvin' 
prcblems of standardi~ation and r~r use in cases of disputP., By measurin~ the 
transmissi0n of a Sbmple thr~uth a red filter and thrcuph ·a green f1lt~ r (th~ 
transmissi on through the green filter approximatinp the br1ghtnABS of the 
sample) and by taking the ratic of red t0 gre~n transmissi~ns as a mP-asure of 
thA chr~mat!city of thA samplP-, they have found that br1~htnP.S~ and chr~matici­
ty may be marked ~rr ~n a chart in areas which rP.prqsAnt ~radP.S with v~ry 
g - ~d agreement ugainst visual judrmP.nts. It is possiblA tn U~A this r~d t~ 
green r~tio bec~use thP. spectroph~t~m~tric curves of r~sin samplAB r~11~w tho 
s a me general shap~+ the curvP.s low!'! r in rAd b!'linr als ~' l~'WAr in ,rrA"'n. F--rmu­
las h~ve been dP.V~loped fer c~nvP. rting thA rAd t o pr~~n rati~ nf a sampl o t~ 
a fig~re which represents its gradA, 

Mr. R. S. Hunter cf the Colorimetry SP.ction of the Natil'nal Bur~au 
of Standard& described the problem of gl~ss measurements. Mueh of his timA 
d~ring the last tw0 years has been spent in stu~ying this pr~'bl em, and he has 
devel ope~ two instruments for measuring different types of gloss . In identify­
ing different typAS Qf gloss effects and differences, it has b!'!en necessary 
t o establish a cl~ssiticution of gloss t rpes. A classif1ciat1on 0f gl ossiness 
into at least five type s of appe~ranee effects h~s not previously been made 
although subjective ~nd obJective gloss hEwe been dil'ferentiat ed by a number 
of workers. 114r, Hunter has listed the a ppearance characteristics assC~ciated 
with gloss under five typesa obJective gloss, subjActive gloss, sharpnees of 
im~ge, bloom and smoothness. He hus prepbrad a table conta ining a method c f 
i dentification f or each of these types. the surfaces to which each appli es most 
generally, and the instruments by which each type of gloss may be measurP.d. 
Circulur N~. 493 of the Scientific Section of the Na ti onal Pa int, Varnish a nd 
Lacquer Associuticn at 2201 New York Avenue. contains a descrlpt1on 0f a new 
glo~s comparator and the study of different types of ~loss effects, and r P.fers 
~lsc t c previous published work. 

Dr. Paul E . H0we of the Bureau of Animal I ndustry of th~ Depa rtmqnt 
~r Agriculture outlined thA pr~blem of Astablishinr standards r~r thq e~lr.r 
of egg yolks in which use is being made ~f the Bausch and L~mb HEB t~lnr 
Analy~ Ar. F~r some time it was difficult t~ find c~ l ors with which th~ s tr~np 
~hr--mas ~r the egg y~lk color s c~uld b~ ma tchAd, but sp~cial pap~ rs havq bq~n 
deve l oped and tha t problP.m is n~w s clvP.d. The prnp~r illuminnti~n ~r tha 
glnssy egg surface is still s ~mAth1ng ~f a prcblem, 

Dr. C. A. C~ry cf the B- ltsvillR Lab~rat~ri P.s ~ f the U.S. Dopart• 
ment of Agriculture whc is s tudying nutriti ~n ~r da iry c~ws, d~ s cussP.d th~ 

pr obl em ot measuring car0tin in its re lati~n t~ Vitamin A, and dP.scribed a 
spectrcphotometer which they a re planning \1' build ut their labcrat~ri~ s a t 
Beltsville, It i s simila r t c ~nA which i s being used f~r the same purp~se 
now a t the Univ~rsity of Chicug~ . 
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The papers were given informally and c~nsidP.rable comment followed 

each one. The meeting seemed of en'ugh interest to all wh~ attended to warrant 
another of a similar nature at a future time, for these five problems merely 
scratched the surface of the many on which members of the group are workinf. 

The next meeting will probably be held some time in February. Thq 
steering committee for the group is composed of Mr. Charles Bittinger, 
Dr. K. 5 . Gibson, Dr. Deane B. Judd, and Miss Dorothy Nick erson. 

SPINNING WEDGE COLO:R1 ~TERS 

Else L. Schul~e. Chemical Division Library, The Procter and Gamble 
Company, lvorydale, Ohio, recently inquired for the names of manufactwrers or 
various kinds of colorimeters of the spinning rhomb type, as exemplified by 
tha K- & E. color comparator and the Bausch ~ Lomb HSR color analy~er. Infor­
mation was also reque&ted concerning the relative advantages and special 
characteristics of each type. 

This inquiry was referred to the Council Committee on Color Problems and 
Dr. D. B. Judd, Chairman or that committee reported as follows: 

"We know of no spinning wedge c~lorimeters on the 
& Esser and Bausch ~Lomb instruments mentioned by you, 
in some respects, the one instrum~nt is ; refqrablP.; for 
differences in design between thq two 1nstrum~nt~ which 
important advantagqs are as follows : 

mark~ t except tho Kouffql 
For some probl~ms and 

othqrs, thq ~thor, Tho 
are r qsponsibl o r~r tho 

"(l) The K ~ E instrument provides an illuminatin~ syst~m whoraby b~th 
sampl~ and standards rAceive li~ht from the same lamps ; its calibration thqro.­
fore depands less on aging of thP. lamps. The adjustment of the lamps , h~wevq r, 

is relatively inconve ni ent~ 

~(2) The B & L instrumant provides a hori~ontal position for the sample 
which is an advantage in the examination of powders and liquids. 

~3) Oil from the •otor in the B ~ L instruments some times spreads onto 
the glass s~rfaces of the optical parts which must then be cleaned. 

~4) Some of the optical parts of the K 'E instrum8nt are joined with 
c ement which yellows with age introducing a gradu~l changA in calibration. 

w(5) The B ~ L instrument is somewhat more compact. 

"Most of this information has been obtained from Miss Dorothy Nickers on 
color technologist, Buro.au of Agricultural Econ8mics, Department of Agriculture, 
Washington, D. C. 1'11 iss Nickerson has contributP.d to thP. design of both of 
these ins truments, has had extensive experience with both, and has puhlishod nu­
merous papers dealing with mo.asurements on disc ~olorimo.ters . It is sup,qstqd 
that she be consulted directly if further informati~n is des ired.~ 
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eOL('IR TEST& !~'OR WHITE P .APER 

Mr. E, B. Tw~lk~r of the Scripps LAa~UR or Newspapers, s~attl~. ~ash. 
asked the Technical Association of thP. Pulp and Pap~r Industry to furnish 
him with information as to m~thods and qqu1pm~nt ava1lablA for makin, e~l~r 
tests of white paper. 

This inquiry was referred to the TAPPI Paper TAstin~ Committee, B. ~ . 

Scribner, chairman. who forwarded the followinr reply prepared by D. B. Judd 
of the National Bureau of Standards& 

1. Me thods of Testing There are three methods: (1) spectrophotometric, 
(2) abridged spectrophotometric (filter photometry), and (3) colorimetric. 
Detailed information on these methods may ~e found in papers listed in Letter 
Circular LC-398, Publications on Colorimetry and Spectrophotometry. For the 
spectrophotometric method consult references 98, 97, 91, 78, 72, 43, 31. or 
Part 1. For filter approximations to spectrophotometry, consult references 
56 and 31 of Part l and reference 52 Of Part Ill. For colorimeiric methods 
consult reference 31, Part I. 

2. Nauipment available Only a tew of the available instruments are listed 
below. We have reason to believe that those listed will conveniantlv yield 
measurements precise enou~h to distinguish color differences detecta~le by 
direct visual comparison under ~ood dayli~ht. A fairly complete list of manu­
facturers of such equipment is in preparation and will be available by FAbru­
ary of 1936; this complete list may refqr to othAr instruments equally as 
satisfactory as those ~iven in the prAsent abridrAd list. 

Spectrophotometers 

Hardy automatic phot~electric spectrophotom~t=r, 
Gengral Electric Co., Eeh~nectady, N~w Ynrk. 

RaLek-~ulder photo~lectric spectrophot~m~tor, 

Ra~ek Development Lab. lne., Llan~rch, Pa. 

Filt~r Retleotrometers 

General Electric Reflection MAter (Brightness tester) 
General El ectric Company, Schqnectady, New York. 

Hunter Photoelectric Reflectometer 
H. A. Gardn.!!r Lab., 2201 NAw York Avenuey Washington, D. C. 

Colorimeters 

Keuffel and Esser Color Comparator, 
Keuffel and Esser, Hoboken. N.J. 

Bausch and Lomb HSB Color Analy~er, 
Bausch and Lomb Optical Co., Rochester, N. Y. 

PRIEST-LANGE REFLECTOMETER 

Irwin G. Priest ( -"TH1 !'lklEST-kNGE R:iF'LECTOhtlETER • ..PPLlED TO NEJJU..Y WHITE 
PORCl!.iJnlN i.N.-. .. ,EIJs ) , J. Research NBS. ll Novemlu~r.( 1935); RP '347 

The Priest-Lange r ef l ectometAr is described in detail and the th~ory of 
its use giv~n for d~terminin~ r~lativq appar~nt rAflqctancq tor various 
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sp~~tral distributions of illumination. A method for mAasurin~ spectral 
••l•ct1v1ty of reflectance is also described, together with a method for 
measuring diffuse-plus-specular reflectance as dist1n~u1shed from diffuse re• 
flectance alone for perfectly polished specimens. The application of thq 
instru~~nt to porcAlain enamel samples i€ illustrated by a detailed account 
of measuremants made on seven typical sampl~s. The method f~r mAasur1n~ diffu~q­
plus-specular r eflectance as distinru1shed from diffusA rP-flectancA is sh~wn 
to be 1nappl1cabl" to Anamel sampl es bAcause or thA1r optical impPrf~ctions, but 
measurements of spectral SP-lectivity are shown to give results in clasP. c~­
relation with the colors of the samples observed directly. 

L0VIBOND RED GLASSES 

RogerS . Estey, Electrical Testing Laboratories, New York. N. Y. RogerS. EstPy, 
(TrlE ADJUSTMENT OF LOVlBOND RED GLASSES), Oil and Soap 12, 135 (1935). 

The Lovibond color system consists of red, yellow and blue sets of 
colored glass slides of standard Si6e and color. These ~lasse s are graded and 
aumb~>red in terms of the intensity or depth of color on the thre e scales. Com­
binations of glasses involving one or more of the three colored sets are used 
to produce standard colors matching unknowns which it is desired to color ~rade. 

!hesa glasses are used for product ~ontrol in various industries, par• 
ticularly in the vegetable oil induEtry where it was found that the calibration 
of the standard glasses provided by the manufacturer was not accurate Anouph for 
the requirements of the oil chemists. Thq National Burqau of Standards devqlop­
ed an improved and more accurate color scale for the gradinr of thq tovibond 
red glasses used in combination with Lovibond 35-yellow (thP. set used for p.rad· 
ing vegetable oils). Glasses re~radAd on this new scalA r ec qived r ep.radP. numP.r­
a!s containing fractional components which were 1nconven1 P.nt to use. At the 
instigation of the ~~erican Oil ChP.mists S oci ~ty the ElActrical TAstinr Labor­
atories has d~veloped a procedur~ whP.reby the p.rade of a ~lass can be r~duced 
s lightly by polishin~ away somP. of thP. r e d colorin~ matqrial, thorP.bV li~hton­
ing the color. This adjustmqnt can usually b e carried to thP. point wherq tho 
glass can be assigned a n intP.gral va lu Ad regrade numAral. 

THE CONQUEST OF COLOR 

The following is a r evised transcript of the comments of Dr. H. P. GagA, 
Chiaf, Optical Division, Corning Glass Works, on a paper entitle d ~The Conques t 
of Color,•• by H. K?. tcham, delivered at the Washing~ont D. C. meP.ting of thq 

Society of ~otion Picture Engineers durinF thP. week of OctobP. r ~1,1935. 

•r would like to make a brief comment in addition to what Mr. Ketcham has 
said regarding the nomenclatare of color. There is now a definite drive to do 
soma\hing abowt getting it all down to a sensible basis. Munsell has arranFed 
one system. the International Congress on Illumination have worked on what 
apparently 1s a different system. ~ork is now being done under the advice of 
;rof. 1\. C. Hardy which 1s getting those two systems into one system so that we 
can express everything that Munsell expressed in the t erms of the I. C. I. tri­
angle and we will then have one sys tem of which the Munsel l sampl P. e SATVP. as ma­
terial examples. 
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The Colorimetry Committee of the Optical £ociety of America, under 

Dr. L. ~. Jones, is doing some very good work in this matter. A report will be 
prepared when such a report can be prepared. on account of the number of people . 
with divergent views who have to be consulted in doing it. The Inter-Society 
Color Council. on which l believe the Motion Picture Engineers have representa• 
tives, is also considering th1s problem and as some of the members of those two 
organi~ations are identical, it is sometimes hard to tell when we have a meet­
ing whether it is of the Inter·Soc1ety Color Oouncil or or the ColorimP.try 
Committee o! the Optical Soci r.ty, but anyway there 1s a definite drive to 
straighten out this now perpl exing color nomenclature so it w1ll be much simpler 
to describe colors and there will be no further excuse for doubt as to what w~ 
ought to call the color of obJects. 

. -- - ... - -
MERCHANDISING IMPORT~WCE OF COLOR SELECTI0N 

R. G. Macdonald, Technical Association of tHa Pulp and PapP.r Industry. 

In the December,l935 i s sue or the ExecutiVP. Sqrv1ce Bull~tin ~f thq P~l­
icyhold~rs Service Bureau, Me tropolitan Life Insurance Company, th~r~ app~ar~d 

an urticle by A. Wallac e .Chauncey, Vice Pr~sident, The Internationa l Printin, 
l~k Corporation. New York, N. Y. entitled "The Merehand1s1n~ Importance nf 
Co1or Sel ection." 

The author points out the grea t l ack of knowle dge on the pa rt of execu­
t i ves of businesses whose success depends considerably on the use of color in 
the product, package, udvertisin~, etc. Color associa tion is a tremendous 
f orce in busin8ss. The public recogni~es soap by the color of its wrapper; 
fi ~ ling stations , ciga rettes, candi es, by the dis tinctive identifications sup~ 

plied through standardi~ ed coloring. The great difficulty i s tha t color means 
differ ent things to differ ent individuals. To the chemist, color is a combi n• 
ution of elements in u chemicul formula which in the form of a dye or pi gment 
c~mes out of his test tube u certain definite hue ever:y time he uses tha t f orm­
ula . The physicist thinks of the t erms color and lir~\ a s synonomous or that 
color i s an optica l phenomenon. To the aver age man cQlor is probably a ~ensn­
tion. He has the facility to differAnti&te betw~e n hues - but tha t is wh~re 
his troubles begin. Before lonr it i s likely that the businP.ss man will come to 
recogni~e that the proper use of color i s a c~rporat a responsibility to be ex­
ercised by management so that sci entifie f acts may r ep lace chan~eabl e noti~ns. 

MOftE ~M Erl STRAIN 

ln the Inter-Soci ety C<:' l nr Council N~ws L<!ttAr No , U a n inQuiry bv 
Dr. G. F. Des Autels r equ esting intorm~tion (\n the r~lati nns hip botwe~n c~l~r 
and eye stra in wa s commentP. d on. by J, E. lvP. s and M. Lucki ~sh. S ine~ tha t 
News Letter was published. th<l f ollowing c ~ntributions hav~ b"!An r~c "! iv~d: 

niiss He l en U. Kiely. Chief Ch~mi s t • JimP.rican Writing' Pap~ r C0mpany wrot e as 
foll ows & 

•1 wonder if Dr. DRs Autels iE familiar with t he work which Dr. C. E. FAree 
~nd Gertrude Band did for us in 1921? Dr. rer• e wa s c onnected wi th Bryn Mawr 
Coll ect dt the time. 
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The following is an abstract from a paper that he rP.ad at a convonti~n 
of the Illuminating Engineering SociAty of Rochester.• 

•I t is sign~ficant to note that the retina has not only developed its 
greatest power to give the acpromatic response to the wave-len~tns in the mid• 
region of th~ spectrum, ~ut over and above this. that is, when all are equali~ed 
in powar to give the aohf~matic response, these wave-lengths still have a very 
great advant~ge for the three most important aspects of clear seeing, - acuity, 
speed of disorimination, . and power to sustain acuity. 

I 

"Yellow stands at the head .ot the list in all the tests that have as yet 
been applied • - acuity, power to sus'tain acuity, speed of discrimination. 
and the tendancy to produce ocular fatit.ue and discomfort. Yallow-~re(n and 
green stand comparatively high in the first three tests, but have not ranked 
so well in the tests for fati gue an~ discomfort. Even the three•minUtA tests 
of power to sustain acuity give eviqAnce of the inability of the r e tina to 
hold its resolving power under the action of these wave-l enrths. The indications 
f rom this and the previous work are that the ruddy yellows up to and well into 
the ora nge rank comparatively hi,h all around; while the de ap reds, the blu e­
greens, and the blues are obviously not m~ant to serve as back~rounds upon which 
~hromatic details must be discriminated with precision, qase , and sp~ed fo r 
l o~g periods of time." 

hlr. c. R. c~nqu~rgood of thA Canaaa Printing Ink Company furnishAd thA foll~w­
ing contribution by Mr. P . F. Gra~s, Grans and Toy Ltd. 

"Mr. Charles Conquo rg ~od has asked me to forwa rd t ~ you inf~rmati ~n r o­
rar~inr our invAsti ga~ions i n the matt e~ of providing papqr for cl orica l 
\l''.:>rk eEpnciall,v dqsig:1ed t~ r educA eye stra in. This . I am V"~ ry rlad tn d" a s I 
h~'l~ bee~ int er ested ~n t hi t subj ect fo r s amq f ew y ~ars and have achieved r e­
su'ta wh~ch 1 ~nink are r eal l y W?rth whi l e . 

" l am in t he ste.tiomny and off ic e supply bus i ness and some fAW y aars ago 
b9~em~ i mpressaf. w5 th th3 fuc t tha t producAr s of a~~ounting forms a nd books 
i:l t :1eir e:'fort. s to ma ke thei r ruling work a t t r a ct i ·1f\ t o the ey e WP.re s uppl y­
inp. matdriul wnich subjected the use:.· t o cor.s i der abl "' s train l!nder con!Sta nt us a 
Pr i or t o the start of my t::wes tlgations practicalJ.y a ll a ccountinr forms and 
books we r e ruled in r e d and purple colors as per sampl e MA" in the a ccompany­
ing fold~r. My experiments l ed me to the conclus i on that ruling colors of 
green and brown were much more friendly to the eyes, and in the ~usines s with 
which l am connected we were successful in introducinr this color to our cus­
tomars and providing materia l ruled in green and brown. Sample "B" in t he 
folder illustrates this change in the rulinr and a comparison of the t wo side 
by side will show the r e lief when using the nqw type of form. Since I have 
introduced this type of ruling it ha s bqen very gen~rally copied by the ent ire 
~ tationery tra de in Ca nada and subs tantially sold in the United St a tes, s o that 
today, comparatively f ew books or f orms are offered for sale on our ma rket i n 
the old type of ruling. 

--

"It was this experiment in r ega rd t o colors of rulin~ tha t l CJd t o a f ur­
ther conside ration of the colors of paper and thA matter was d CJf1nit~ly br"u~ht 

t~ my mind as a result of a young stud~nt suff"~ring frnm s qvqrq hqadachqs tbr,.,ugoh 
c~nstant study. I discovered tha t he was working on a not q bnok c~ntainin~ 
white papP. r and that whilq tha illumination of his work was exc"'ll "lnt, it wa s 
this vary f eature which incr~as qd thA amnunt nf li~ht r qfl qct"ld t~ his qy os frnm 
thP. whit e papAr. Ma nufucturar s of paper in America pa rticula rly , haV"l b"l"l n 
c onsi s t ent in their and"laVor s to providA a s hAA t which i s brill iant in its 
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app~arance. and to this ~ffAct have done ~xaetly th~ sam~ as the 
laundry people do in washinr - a dd blueint t~ th e pulp so that in Aff~ct the 
pap~r sold a5 white is really a bluq-whitA. ThA J~w~llors tAll us that thP. 
very finest dill.lllonds a re those of a bluA-whitP. color, and that diam"nds nf 
a yellowish cast arq consider ed us seconds. The reason for this of e~urs ~ , ? 
is that the ~UP.-white color has muterialll_!rA~~eflectine~wo.r , a nd 
for this r eason it seqmea obvious to me that blue-wh1tA papArs WPrP. undosir• 
able for this very reason. 

~At this timP. I consulted a number of oculists and othAr auth~ritios 
in an effort t o ascerta in just what color might be considerP.d nAutral s t-:-
far as eye strain is concerned, and onq of thP.se gentlemen explained to me 
that the human ey9 had b~en developed through countl~ss ages a nd that r e­
sistancas hua beP.n bu i lt up ~gainst various types of harmful conditions, and 
further, tha t our t.nC :"~ Stors going back through the ages, ha d lived in thP. 
fon.sts where t.he ;t>redominutlng color is green, and that if there hudbeen 
any hcu:mf~J Jf:t'e cts fr~"m looking a t green trees, ete.the aye had long since 
buill up u re~istunce uga inst such harmful effects, 

"Yor this r eason l experimented with various shades of green pape r, 
h~ving in mind - the ne~es~ity for providinr. a contrast when the pa per is 
written upon, and l fir.a : ly arrived at the color which we now call our 
"s1 ~ht•preserving" paper, samples of which ar e a lso in the a ccompa nying 
folder. We were unable t o find that any paper ma nufacturer producP.d a pa pAr 
in this correct shade ~nd it was consequently nec P.ssa r y for us t o hav~ it ma de 
to order. We huve used a f!COd ma ny thousands C'lf t ons over the past tw" C' r 
thr ee ye~rs, a nd huve h~d almost innumeruolq cases brou~ht t o our att P.n ti cn 
wh~re ~ccountants , boC'kkeP.pA rs, students, etc . have eliminated hAadachqs and 
qye fatigu e through chanf!in~ ~vor tf' this color ~f papqr. A ~umbPr 0f vory 
prominent business orga~i~ations s uch as insurance Ct"mpa~i qs, bankE, qte. 
hav~ conductP-d comprehP.ns ive experimGnts bP.fo r q adnpting this shad?. nf pap~r; 

I think l am saf~ in saying that in nc case whorq thA papP. r has b~en tqstqd 
in compuris0n to ~th~r c olors, have they fail ed tn ad~pt this new shad?. a s 
s t anda rd equipment. 

"l have don?. some s light exp erimP.nting towards the idea ~f pr~ducing 
printed books on this paper and l have included in thq a ccf"mpanying fnldcr, 
sampl es of some printing for y cur inspection. I huv~ c~ncluded tha t 1t i s bot­
tar to us e a shcrt of bron~ e green printinf ink in ?~ef ~rence t o black sr 
th~t the gener4l effect will be ha rmonious, and it i s my present thought 
th~t books printed on this paper in an appr opria t e shadq of gree~ ink will 
v ery definitely r e duc e the strain und fatigue fr0m constant reading. 

"l shoul~ have mentioned a bove that it was a lso concluded tha t papers 
were very much lower in their refl ecting propP.rties if ca r e ware take n t o avoid / 
too high ~ finish. und I have insllted on our suppliers ke eping our pape rs 
with as Mflat" a surface os possible . 

•some year and b half ag~ ro so some samples of this paper and 
scheme of ruling was sent to ~r. Frank Towne of the National Blank Book 

Cbmpany of Holyoke, Mass. whose ~ompany is pe rhaps the l a r,est producer of this 
type of equipment in America. Mr. Tovme investigated the mattAr and his 
company adopt ed it a s standard f or thei r line of aocountinr a nd office suppl1As. 
l under5tand that they a re greatly pleased with the recep~ion which their n•w 

books have r eoeivea and I have nf'ticed in the Nrvemb~r l~th issues or F~rbe's 
maga,ine a n article t o the effect that an additional ma nufacturer ha s now 
adopted th1s new co l ~ r. The opini C'n has b~en express~ d t ~ me by rne ~f tbq 
l a rgest pape r manufactur~rs in thP. United States, that in cnurs~ f'f timo whit~ 
pap~r will practically be e limina tqd f r om ge neral ~rrice use. 
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"The success of the prP.c~ding experiment s0 f a r as w~ a re 

concerned as merchan~i~ ~ rs. may in your m1nd, bP. attr~bu~ed tn a l nrve ~xt~nt 
tc- the fact tha t W'3 pl"'l"'ciuced s ometh1n1_? diffFl rent ar.d ~ h- · : u~}. sc.l P. s q.ffl:'rt wore 
able to convince til~ '!Jt:bU.c that we had s omq tr.~.r.g \'lC' ·-~h wh i l A, ~v~ r. "though 
the advanta ge wa s ccmp_ra:Uve ly slight in a ctuc. l ;>rllct icP. . F:- ssi~1l7 t his is 
so t o s om!'! extent but : huva bP.f0re me s o many d"li::i r • .:. ":.e C't.S"!E wh<~ ;e cler i cal 
workers have ~1\minatAn ~YR t r oublP.s and consequent ~ ~a~~ch ,s tha t I am thnr­
I)Ughly convinced cf th"l f a ct that this pape r is muLh ·vAh Ar the n whit~. It 
is pc- ss5.blfl of 00urs e, tilTl t ha d I cc-nducted my exp-· r"..mP.m;s •:1j.ti1 Sl"'me c> th<!r 
shadfl a s an a!t"! rna tiv.:, t c- ~ ··hitP., thP. r "!sults WC'UJ.a :1av·"! ~"! P. l"' t h"l somP nr <!VP.n 
betti'l r, but a ll r.f !!.Y r! Xp RrimPnting pl"'int"ld d"l finiT !': ~y ":. "' \119. t'c;_.:; r:.~"l"! ::IS and I 
fe P. l a t thP. mcmqnt that OUr pr ASAnt shadq nf pa9qr i3 thq bqst tha t ha s 6(' 

f a r beAn de~ eic~"l, . " 

~r. D. B. Je d~ 0f t.lP. I;:- t .:.r rt! l :9\lrt-!aU I"'! Standa rda S..l,"l~ l1.P.d thP. f'"': l ,...r; ing 
mat P. ria l: 

COLOR AND LEGlBILlTY 

Some results have heP.n obtained a t this B·.l.rA'=l U en thA l ~ !!i ''ili tv t:~ f 

automobile license pJ.atE>s. lt W<i S f c>und that dr'lrk l a"'-l. ,~rs 'lr. '1. l l c- l': t ba ck­
ground CiTe more legibl e th~n light letters o~ a ds ~k ~ac~grnu ni . 

The foll owing short bibliography lists tr.e Fo ~·e i mport:tnt ~;;ources of 
information on this subject i f ollowing each title a br ief s ummu;7 of the s ev­
e r a l conclus i ons i s g iven. 

IV. D. Scott, The ThAory of Advertising• Sma ll-Maynard ,. Bost0n, pp. 13'3-·1:9, 1<)03 
Bla ck lettars on a white gr~urtd a re more r eadily p"lrce ivP.d than whit e 
letters on black. 

A.Klrschmann, UP. ber die Erkennbarkeit gaometrisch~r Fi~uren und SchriftZP.iCh"ln 
im indirekt~n Se hen, Arch. f. d. ges. Psychol., vol. 13, pp. 352·3~~. 
1908. Capita l letters are rec~gni~ed a t a grea tqr distance in indirect 
visic-n whP.n printed in white type nn a black backgr~und than whAn print­
ed in bla ck on whitq . 

D. Starch, A~ertising. Scott•Foresman, N<!W Yr rk, pp. 1Q9-190, 1914. Black 
type on white ground may b~ r Aad 42 per cent fast~ r than whitP. typ~ ~n 
dark gray ground. 

M. Luckiesh, Light and C0lor Advertisiny and MP. rchantising, Van Nc-strand, Now 
York, pp. 246-251, 1923. Black type ,...n yqll 0w background i s most l P.gi bl~ , 
red on green, l eCist. The ordqr 1st bla ck on yell rw, green on whit e , 
red on white, blue on whit e . black nn whit e , r ed ~n y e llow, gree n l"' n 
red, r ed en green. 

A ... T. ?oft'anberger. Psychology in Advertising, Shaw, Chica go, pp. 262-265 , 
1925. Legibility depends upon the relation of color t l) backgr~und and 
the all-important f actor is brightness differe nce. The chromaticity 
difference is of little import~nce. 

c. E. Feree and G. Rand, Intensity of Light and Speed of Vision Studiedwith 
Special Reference to Industrial Situations, Pa rt II~ Transactions 
Illumina ting Engineering Soci ety, vol. 23, pp. 507-546,1,~9. White 
letters on a bla ck ba ckgr ound ca n be seen quiekAr t ha n bla ck on white ; 
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this superiority is particularly marked fer high illuminations. For 
low illuminations ~nd small letters ~laek on whit~ is slightly better than 
wh1te on blaek. 

w. B. ~itkin, The Art 9f rapid Reading, McGraw-Hill, New York, PP• 45-46,1929· 
White on b~ack, test, but not practical for books, bluck on whita, next 
best5 but bla ck on lemon yellow is a close third. 

»• G. Paterson and M. A. Tinker, Studies of Typographical Fact~rs Influencin~ 
Speed o~ Re~ding, VI. Black Type versus WhitP. Type, Journal Applied 
Psychology, Vol. 15, PP• 241•247,1931. Black type on a \'hite baclqrr('\und 
can be read with 10 per cent greater speed than white on black. 

G. Holmes, Thft Relative Legibility of Block Print and White Print, Journal 
Applied PsycholorY• vol. 15, PP• '248·25"' 1931. '"ords ~ in 
10-point type are 15 pP.r cant more lAtiblA wh~n thP.y are black en a 
white background than whAn ~h1te ~n blaek. 

M. A. Tinker and D. G, Paters~n, Studiqs of Typorraphical Fact('\rs Influ~noin~ 
Speed of Reading. VII. Variations in o~lor of Print and Back~r~u~1, 
Journal Applied Psychology, vol. 15, pp. 411-479, 1931. Bla.ck ~YP ·' "n a 
white background may bP. rqad m('\st speqdily; red "" grqon, l"!c..s '; . ...·h., 
order il;a black on white. gre en on white, blue "" whitA, black •'n yoll ... ·.v , 
red on white, green ~n red, red ~n greAn. 

M~ORANDUM ON LEDGERS AND LEGIBILITY 

The following factors should ba considered• 

( 1) The color of the paper 
( 2) The color of the :rulings 
(3) The color of the writing ink 
( 4) The gloss of the paper 
(5) The clearness of a written ink line on the paper 
( 6) The illumination. 

1. The Color of the faper. The all-i~portant factor is that the paper c ol or 
giveE a high brightness contrast with the eolor of the writin? ink. Since 
writing inks are ttsually of dark color, the paper must be of li?ht color, the 
lighter the better; b•t small differences in reflectance are probably of no 
practical significance. The chromaticity of the paper probably ha s little 
effect on le~ibilitya it may be lirht blue, li~ht yellnw, light green, pink, 
or white; pale c~lors a re probably bett~r than stronr c~~ors of the same 
brightness. It is likely that there is littl~ Justificati('\n for chnnrin~ frnm 
the eonvAnti~nal white; ~n the other hand, there is no n<le4 fnr C"ntr,.lling 
the chr('\maticity accurately as far as lqgibility is c~ncqrn qd; fnr qxamplq, 
thq blue dyq usually added t~ c~unt qract the yqll ... wnqss nf thq st,.ck docrqasos 
laeibility somewhat by darkening the pap~r. 

2. The Color of the Rulings. Avoid rulings ~! c~lors hi?hly cnntrastinr oithar 
with the paper ('\r with other ruling c~lcrs& The ruling cnlors sh,.uld all 
resemble the paper eol~r more than the ink col~r. It is primarily tho writinr 
which has t~ be le~ibler hence the writing•ink c~lor must ccntrast with thP. 
ruling color. Since the ink color is customarily dark, and since thA papP.r 
color should bB light, the ruling c~lors should all be light t0 medium. Av~id 
the use of beth rAd and blue rulings, dUA t~ chromatic aberrati~n the eye 
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can ri ot fccus ~n b~th r f these rulings at tho s amA tim~; c~nstant 
changes ~f accomm~dati~n r esult in unnec qssary fatipuq . If di f fqr qntly 
•~l cr~d rulings ure us Ad , ch,~s q c ~ l crs whnsq huqs ar~ ~ithP. r th ~ samo ~r 
not much different. 

3. ~he Col or , r the Writing Ink. Sh~uld be as dark as p ossibl~. 

4. The Glcss of tha Paper. Sh~uld be as low as possible in crder t ~ av~id 

the f~tiguing effect of s pots dUA t c its spacula r r efl ection of the light 
froru the illu~inating s0urce . 

5· The Cl et~.rness of a. Written lnk Line en tho: Puper. ThP. papAr should 
~take~ ink without perwitting it t o spread. n paper perfect in this r espect 
usually exhibits consid~ruble gloss. Selection of the best compromis e be­
tween absorption of ink and gloss is very important. 

6, The Illumination. Muny detects in l egibility due t o po0r paper can be 
c ompensate d for by appropriate illumination. The bad effActs of ~loss are 
a voidad by illuminating in such u way that there orA no small intense lipht 
sources tha t can be mirrored in the pore. Faint, fadAd writinp on da rk dis· 
colored pa per cun be much improved in lepibility by usinp P.nourh fav~rahlv 
distributAd light. 

.. - - - - - . 
All notices, abs tracts, and requas ts f ~ r further inf~rmuti~n rop~rd­

ing ~ny of the items appoa rinv in this l et tP.r, sh~uld bP. add r ess qd t~ R. 
G. l••acdonuld~ Secretary, 122 East 42nd StrAqt , Nqw Y"rk. 

January 13,1936 


