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IES CONFERENCE 
ON LIGH'I'ING 

Too late for our July issue, we received copy of the program 
of the Illuminating Engineering Society's National Confer­
ence on Lighting, held at Edgewater Beach Hotel, Chicago, on 

September 8 -12 . This was the 44th Natioual Confe:A."ence since the Society was 
founded i n l 9C6. Since it is now past history , '"e shall content ourselves with a 
mere descript ion of the nature of the Dr. J. N. Aldington, Past- President 
of I .E .S., London, spoke on the morning of the 9th on the subject 11A Vision of the 
Future of Lamps and Lighting," On the afternoon of September 9th, there was an 
Outdoor Lightillg Session, with papers on the Lighting of Airfields, Streets and 

a.lso the day lighting of school classrooms. In sessions on the afternoon 
of t he 8th and the morning of lOtl1, the papers were on the general subject of 
qualit y aud quant ity of interior illumination, including a paper on the Visibility 
of School 'l'asks. Submarine and sillB.ll-vessel lighting was a feature of the morning 
session on the 11th, while A Report of Lighting Progress, by T. c. Sargent, Chair­
man of the I.E.S. Progress Committee, featured the evening of the lOth. The latter 
was preceded in the afternoon by a Li5hting Service Forum which brought together 
the winners in the Society's Reg-io11al Cont ests. A Residence Lighting Forum fol­
lowed on the morning of the 12th. On the afternoon of t he lltl1, color television 
was discussed by Co M. Hoyler of R.C.A, Laboratories, Princeton, N. J. This ses­
sion also included the special feature, an illustrated lecture, The Expressiveness 
of Color, by Ralph l--1 . Evans, Hee.d of the Color Control Dept., of Eastman Kodak Co., 
and ISCC Secretary. 

ARTIST 
PIGMENT 
STANDARDS 

The fo'llowing summary, received from E. Taylor Duncan late 
in is self explanatory. His report has been slightly 
aobreviated editorially because of' considerations of avail­
able space. 

CS 98-42 is the· federal government 's. designation for a voluntary Commercial Stand­
ard dee.ling: \Jith the man.rl'acturing, testing and selling of artists 1 oil paint s. 
11 The purposes of ·the ••• standards are to serve as a guide to artists in the pur­
chase of paints of satisfactory color, vrorking quality and durability; . to eliminate 
confusion i n nome.11clature; to promote fair competition among manufacturers by pro­
viding cri teria fdr differentiation among paint s of known satisfactory composition 
and others of unkrioHn or inferior quality and thus to provide a basis for certifica­
tion of qualit:y.·n 'This ·quot ation is from p. 1, Artists' oil paints, recorded 
voluntary standard· of :uie. 1942. ii + 23 p.il. (Commercial standard CS 
98-42,) Cl3. 20 :98·J Paper·, 5·1/J f:rom the Superintendent of Documents, Washington 25, 
D.c. ·. ·: . .. . . . . . 

When it had a was .the Massachusetts Art 
Project of t he W.P.A; filed a .r:e,Part .with the National Bureau of. Standards in 1938. 
A standing committee ·,rm.·med w;1de;r · ti.1e chairmanship o.f Mr. Rutherford J. · 
Get tens, then of Harvard Is li'ogg Art Huseuln. This committee of manufacturers 1 

representatives and artists• organizations succeeded in drawing-up a standard that 
was officially declared the· National Bureau cif. Standards in 1942. 

I .•, 

: ,t_. 

Recent developments with regard to .a .revision of the a meet­
ing held on June 21 , 1950. At ·:that ... time, the ·c.o.ttee was reorganized · 
under the chairmanship of Hr •. Ralgh :Mayer, author ·and ,on artists' mate­
rials at Columbia University. On October 4, 1950 a committee meeting considered 
some 1·elated questions, such new tinting strength standards, A number of mate­
rials were considered, among them being polyvinyl acetate and other supposedly non­
yellowing organic binders, but objections were brought up with regard to each. 
Porcelain enamel standards were acceptable except for prohibitive production costs. 
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A number of new colors and definitions were authorized in the amendment (dated -
January 1, 1952). The additional paint naJUes authorized were Mars Black, Mars 
Brown and Naples Yellow. Cremnitz white and Van Dyke Brown were discontinued. 
Descriptive adjectives such as 11 pale 11 , "light", llmediumn or 11deep11 may be added 
after paint names. Table 3 of the amendment refers to the maste~ set of tinting­
strength standards on file at the Nati onal Bureau of Standards, and gives both 
t heir tristimulus values and Munsell notations. 

A more complete report on CS 98-42 and the amendment is given in Art Material Trade 
Ne~~J vol. 2 , PP~ 27-28, September, 1950, and vol. 2, p.23+, December, 1950. 

-' WARM EYE Dr. Godlove, your editor, has done me the honor of inviting rrry 
OR COOL EYE rejoinder to his July article based on his critique of John 

Kobleris recent Cosmopolitan article about my work. I am all 
too happy to comply for two reasons : One, I have immense respect for your ISCC News 
Letter readership1 and kindred respect for the opinions of' your editor. The latter, 
prompted by the sensitive nature of the true scientist, is of the impression that 
his July critique might appear unsympathetic or ungenerous. I have assured him 
that such is not the case; that his views and mine are not in conflict at all. A 
study of his review of the Koble!' article convinces me of my mm personal failure, 
during the all too short period we had together one day in June, in clearly express­
ing my views. In order that he may better understand my system (if it can be 
honored by the word), resultli1g from nro Sabbatical years of study and research, I 
will try to put it into print as clearly and tersely as I may. 

t1y concern with color relates to the fourth dimension- the 11harmony quotient. 11 I 
am concerned with the proven psychological impacts of color on the brain. It is 
also well known and demonstrable that every "color" (hue)* the eye can see is, or 
can be, in reality, of t\-lo 11 colors 11 (hues). It can be an orange red or a magenta 
red; an aqua green or a Kelly green; a clear cool blue or a muted or gray blue. 
So$ when I hear someone say, 11 I like yellow best, 11 I want to know whether he likes 
a cool or chartreuse yellow or a chrome-type yellow. The preference for a color is 
psychological; the preference for the 11color 11 (hue) of that color seems to be 
physiological. That is$ it seems to be within the construction of the eye. The 
most logical unproved theory is based upon variation of rod and cone balance in the 
retinas of various individuals. 

At any rate, I have proved by impressive, but not exhaustive, consumer research 
that most normal-eyed adults have a dependable preference for colors (hues) in decor 
and in wardrobe that have a predominant warm cast (as though viewed through a film 
of yellow) or a cool cast (as though seen through a bluish film). This rule applies 
to all colors, regardless of the ends of the spectrum. Those preferring cool-cast 
colors I call 11 cool-eyed; 11 those of warm-cast preference, 11warm-eyed. 11 If warm 
eyes like green (a cool color) they like Kelly green; if cool eyes prefer reds they 
go for a magenta red, and so on~ 

There does not seem to be any class, racial, geographical or psychological basis 
for this cast preference. Two 11exicans who like bright oranges, reds and yellows 
may differ in their cast preference. 

The interesting parallel to these physiological preferences is that all cool-cast 
colo~s are harmonious when grouped, Conversely are all warm-cast colors. Thus we 
see that our 11ru(er did his best to equip us with tools to select friendly colors . 
But we in our frailty fail to surround ourselves with harmonious groupings \orithin 
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our cast preference. We fail 25% of the time on t he average. This means that the 
average home and wardrobe cont ains one object in four that "fights 11 or is in dis­
harmony with the other three. This is not good. It can bring about tensions and 
psychiatric phenomena. 

My remedy for this as yet uncorrected color harmony "astigmatism" is a quil:si- · 
scientific precision instrument of great simplicity, to aid the uninitiated eye in 
selecting colors that go together in harmony. I call it a 11Color Selector"; i t is 
p&ter.t- applied-ford It consists of a small folding f~ havj~g seven petals, When 
o:pened one sees seven colors (hues). Turn it over and 9ne sees the 11 same 11 seven 
col o! s (hues) --with a difference, One side ~as an overcast pf blue; the other of 
ye J:l,-M, By plac~g one side of the opened fan on a colored item then reversing the 
"Color Selector," the untrained eye can readily tell vrith which side the item is 
more harmonious. If all F.n!bsequent i terns selected for the home or w~rdrobe are 

·. ptircha,E!_ed in t he same uay -- vrith one side constantly used as a positive check and 
th& other negative-- the~e· is never a chance to ·group unharmonious colored items, 
The "Color Selec·~or" is amazingly accurate. It can even place white objects in 
th'eil~ proper ca_st category. Tha trained colorist does ·not need the "Color 
Selector, 11 except in case of · ·stibtle ·differences; but ·subtleties are all around us 
today · and I, trained both. as. an artist and colorist, lmuld no more be without my 
hand-·made model than I would ·be· 'l.ri thout my spectacles-. . . · 

. P~ul Hartley 

· *Ed., ··Note : .The Editor bas taken: the liberty of inserting 11hue 11 ·par enthetically 
·a:fter .. "color", .in several places where f.1r. Hartley uses "color" to mean what most 

·. ;of ··ol..lr ·readers would call 11ht~e 11 • Otherwise none of his wording has been changed. 

HUN'l'~R ' S :NEW 
' ' · .. WORK AND THE 

SIGNALLING 
MI RROR 

Replying to a request by Taylor Duncan, \o/ho has for 
some time regularly sent us . reference_s to patents of 
co~or or optical interest, we received the following 
brief letter from Ri chard So Hunter, vThic.h will ex-

. plain itself. Mr. Hunter's present address is 5420 
Brier Ridge .Road (Fraru{lin Park), Falls Church, Virginia, Hunte~ is well known to 

· our readers>. not only for his ·several color-determining instruments and his out­
standing .position in .:the field. of gloss measuremont, but for his J..Iriportant commit­

. · tee work for . ASTM, ACerS and· the OSA. · The· reference referred to is: R. S. Hunter 
: (to the U.S.A. as represent~~ ~Y t he Secretary of Gommer~e); U. s. Patent 

2, 5"5'7;-108-...{·1.951}; Signalling "11irror. Hunter 1 s ·note follows. 
• .. •• • 0 \·:· 

·· Taylor :Dunc~n in h~s letter. ·or August 20 has asked me . to provide you \o~i th a better 
· description· o~ ,Il).y _._U., s. P~tent 2,557,108~ This· is an. improved aiming device for 

heliographic signalling mirrors· which are used. in .life boat~ and air-sea r escue 
equipment for survivors to attract attention to their- positions by mirror flashes 

: o~ -Surdi'ght •. :· W.he~ a. survivpr l9oks through t he aiming device, he sees a spot of 
: light: but in ~p~c~ , in~ip~tfng the direction in which his mirror is reflecting ligh~ 
· He can· readilY· turn the . .mir.i;'or to place this spot: on .any rescue plane or ship uhich 

.. . corees :in sight... . . . . . . . . ·-

·Incidentally,, .i --.left the .. Giu:dn:e:r Laboratoty August l . to:set up a new consulting, 
·dev·elopment ,an<;l. testing);ervice to be lmolm as Hunter Assoc~ates Laboratory. I 
will send you an annouilcement ··shortly . ... · . ·. 

-. · -Signed: p_:i..ck (R. S. Hunter) 
h· • ~ • • • • • • • : ; \ , • ••• • :: • , • ~. · · : ·r· . . . 

·MARGARET H.A¥PEN .. · ... ,._··: The~ came. 'to · our att~ntion :r;ecently an interesting 
RORKE ON MEN 1 S COLO:R · artic-1e·; in -the :Daily. ~e~s Record of Friday , August 1: 

•,• • .c' •: .' 
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1952, by Margaret. Hayden Rorke~ Managing Director of our ·member-body, the Textile 
Color Card Assoc~ of the U. So Inc. It is essentially a plea . for color courage, an 
arg~nt for rejecting our former color co11servatism of the Victoria and post­
Albert period~ She starts by pointing out that, according to history, all races 
and peoples have introduced col or into their histories firs t through their textile 
arts, (This statement, though true in- g~neral, ·needs some qualification, · for many 
peoples 1 after first applying color to their ·own skin and their weapons, used it . 
next in their pottery indust:ry. -Ed). l"lrs. Rorke, who .writes very well; pr.oves 
herself an ingenious phrase-maker. She goes . on to ask '"hat the manufact1JXer and. 
me:rchant are doing today to lead the men out of · their "lethargic sartorial· moods", 
to ''revive Nr ., America's color courage? 11 She states · the belief that the stage is 
s et for a color renaiss~ce because. of the recent revolutionary development of the 
ne\.1 man-made textile fibers • Some · of th~se ·new fibers dye r eadily, others wi ~h · 
great difficulty, and only with. new techniques . They are a challenge to the qyer's 
ingenuity. She inquires as to the reciprocal effect of the new fibers and colors 
on each other. How ta.ke advantage of the individual dyeipg eccentricit ies · of the 
new synthetics, and thus increase their color range '? Hol-T combine them with the new 
weaves to yield a greater scope of color and utility·? 11rs. Rorke then comments on 
the recent greater "acceptance and enjoyment of gayer colors and des:i:gns in all. 
manner of men 1 s spo:rts \-Tear and accessories. 11 She speaks of a, 11refor1nation from 
dull, uninteresting colors-, 11 . and of a psyci:lOlogical "rea.ction to many''years of 
color poverty in men's clothing. 11 But "for every color extr overt we have hundreds 
of introverts." · 

She then advises the _mer:chandising world that, as t he \o~ay to a man 's· heart is 
through a juicy steak~ so the way to his color conversion is .through a woman, So 
appeal to his wife .or ·his best girl. But !'Of course no woman wants to s·ee her 
husband or best beau iook like a · Piqasso portrait all the time; neither· wo1,1ld she 
want him looking like a medieval friar." And she-advises a ~ddle-of~the-road 
course. She decries the breakdol.m' in men's s artorial decorum. 11 Gone ' is the hat, 
gone is the dinner coat, gene i's the white tie; and· gone ~re .. many of the ·amenities." 
Along with the new materials .we ·must open new vistas and a new color interest to 
"tempt man 1s conservatism. to colile . out and enjoy ·a ••• a lit~l~ more of the ex-
hilaration of colo:r. 11 • ; . : • 

COLOR I METRY AND 
S PECTR 0 PH OT OME'l'RY 

Through the courtesy of Dr, D. B. Judd, we received 
noti-ce ' of a "practical colorime'try course" of four weeks 
to ~e condu~ted by Professor w. D, Wright , outstanding 

Bri ti~h authority and a~tl::\or on· vis.nal.' research. The course, on colorimetry and 
spectrophotometry , will .. be given · t~ee ' tifnes 1 bE;lginning on the .three .Mondays, 
November 3, 1952, ~~d :~el;>r:ual'y 2 and·· May 4, .1953.: It will be given at the Tech­
nical Optics Section of the. Physics Ue'partment of the Imperial College of Science 
and Tecta1ology, Sot;.th .. Kensington, London S.W.?o A leaflet details ·. the syllabus of 
the course. In a letter of July 24 to. Dr. Judd, ·Prof. vlright says: 11-My American 
trip has had such a st~ul~ting effect on me that .I 1m going ·~a run a · practical 
COlorimetry COurse, and · tl:!ought ·you might .'like tO See the syllabus. II 

. ,: . 

NEW FRENCH Dr.·: Judd also en~lof?ed a memorandum r egarding a new hi-
PUBLICATION · Jnoutbly publication of which he was i nformed by Dr. Yves 
ON OPTI CS . . ' le . Grand, io/ho ·visited him recently . · He says that the 

: fi.rst issue '(Jan.-_1-952), included a paper by Mary· Lord on 
eye movements ·whic~ summarizes. results rep9rt~d in detail elsewhere. The new organ 
is Annales d 10ptique oc~ai~e . . (Optique physiolqgique, optometrie, lunetterie), pub­
lished by Editions·de ' la Revue ·d 1Qptique, 3 Boulevard Pasteur, Paris 15, France, 
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Annual subscription: 1200 francs. It is stated to be a non-mathematical journal 
intended for physiologists, optometrists and spectacle-lens makers, and generally 
for all people interested in visual problems~ There will be one issue every two 
months, starting with January, 1952. 

COLOR CHANGE IN LIGHT - The Editor has been asked by the. AATCC Committee on 
F'AS;i'N~~S-TES'l'ING:-- Colorfastness to Light to discuss. the conclusions 
BFfiTfsrr ··v·s:-AMERICAN of a recent paper by R. H. Ricketts which led to 
--· ~--·------ conclusions not agreeing with two papers of the ' 
Edit or 1s in comparative studies of the uniformity of grading of the American, 
B1·iti sh and German Standards . The respective papers may be found in J. Soc. Dyers 
& Col. 68 , 200-203 (June, 1952), Amer. Dyestt~f Re~tr. 22, 215-2l~pril 3, 1950) 
and luner. Dyestuff Reptr. £&, 114-8 (Feb. 19, 1951). The chief conclusions of the 
Editor ¥Tere that the eight American standards , when each exposed for its "standard" 
number of hours, yielded a magnitude of fading roughly constant; the European 
standards were extremely inconstant in degree of fading, and #4 in particular was 
found badly out of line~ The nstandard 11 number of hours exposure for the succes-
sive s tandards doubles that of the preceding (wore fugitive) standard. Particular 
fadings are compared visually and rated with respect to position of the magnitude 
of fadu1g on the standard~ When using the Fade-Ometer as a substitute for the sun 
as source of light 1 the errors due to voltage and humidity fluctuations are most 
completely eliminated. Much work by others and some recent.work by the Editor will 
show that serious a~d erratic errors can result from other causes. Mr. Ricketts, 
using a light-integrating meter to rteasure the exposures, and the Adams method 
(also used by the Editor) to trru1slate the fading results to magnitudes of color 
change, also fm.rrld Bri tish #4 out of line. But starting with the axiom that the 
British standards are visually vrell graded or "stepped" he concludes that the Adams 
method is seriously in error. Now it is true that the Adams diagram yields, for 
cons tant dyer•s brightness or Munsell chroma, an egg-shaped contour instead of the 
desired circle about the neutral point, with the neutral-to-purple-blue radius only 
about 7~ as long as the neutral-to-yellm.,r axis ., The Editor published a paper on a 
modified Adams method yielding a much nearer circular chroma diagram. But since 
all of the light-fastness standards are nearly purple-blues, the errors in the un-
modified Adams method tend to cancel and cannot be very serious. This is in part 
confirmed by dat a given below. 

Besides the Ad8lllS method, Ricketts used the Godlove general equation for color­
differences, and found it an i mprovement -over ·the Adams method , but still not 
yielding the even steps between members of .. the fastness scale. In an attempt to 
prove the constant visual difference between steps, he prepared a scale of even 
ste-ps with dyeings of Alizarine Fae"t Gray G (S), then judged the positions of the 
standards on this scale. No stat ement of the reflectance of the background .is 
given. 

An important distinction between the llmerican and Brit1sh standards lies in the 
nature of the colors ·themselves and in the method of preparing them. The ·American 
set of eight was prepared entirely from varying proportions of two dyes, one very 
fast, one more fugitive • . The · Brit.ish set was prepared from eight different dyes. 
The Editor found tpe chroma.s of British numbers 2 to 6 to be 11.0, 12.0, 6.2, 7.8, 
6. 0; and Ricketts stated t~at #1·-#3 were very bright and #4 the dullest. Moreover, 
#4 fades redder, ·whil.e the others fade greener (by larger amounts). The reflect­
ance or lightness· change ' of ·all is very small ·, while the chroma change of #4 
appears to be only one-third or· one-fourth that .of its neighboring standards. The 
dullness of ·#4 compared ·wi th··the: br:isghtriess :of numbers 1· to 3, means . a much . 
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"flatter" spectral reflectance curve for l/4; and this vTill lead both to greater 
variations in the effects of different lights (north -sunlight , average daylight, 
etc.) and in effects of background and visual judgments of color change, . than is 
the case with the American stantlards, all of. similar but gradually differing nature. 
These matters will be made c*earer below. · · 

· ... 

To illustrate both the great··variations in ·vi_s.l,lal ·.j~dgments from person to person, 
and the variations in the methods of translating· instrumental measurements to 
visual differences, the Editor had 15 observers -judge (by the "ratio" method) the 
magnitudes of color difference iri a pair of blues, which may be considered a 
"fading", and a pair of yellows, -another 11fading11 ; Also, five methods were applied 
to reduce measurements to visual magnitudes. The ratio of 11fading 11 (color dif­
ference) in the blue pair to the "fading" in the yellow pair was judged visually to 
average about 2.1, varying for different observers: from unity to threec An inter­
esting point was the fol2owing~ All those observers who called the blue fading: 
yellow fading ratio unity were chemists who stated that they thought in terms of 
concentration-change of the dyes. (The .ratio of the latter changes was in fact 
unity.) One chemist asked: r:no you want these judged as the consumer does (that is 
estimate of visual change), or do you want me to judge as a. chemist?" The ratio by 
calculation from measut'ements varied ·from about unity by the Nickerson "Index of 
Fading" to 3o2 by use of the Nickerson eq-q~?-tion applied to the Adams method. The 
Judd (NBS) ratio would be nea1·ly the same. The Godlove modification of the Adams 
method yielded the ratio 2.9, the Davidson method (using "MacAdam ellipses") 1.5, 
and the Godlove general color-differenc~ __ equation 2. 4. Translation or interpreta­
tion of the same measurements thus .varies .by a factor of three as the visual judg­
ments did (unless we thro~ out the chemists' judgments of dye concentration-change ). 

More light is thrown on the whole question by work reported in a recent DuPont 
Bull etin and in some unreported work by the Editor. Both dealt with the heat or 
temperature effect in fastness testing, ari effect which is superimposed on voltage 
ru1d humidity variations "to increase ·er~Or$ ~nd _make results more erratic~ 

In the Editor's work a violet and a red dyeipg of similar chemical nature were ex­
posed side by side with . the American standards #4 to t !? because of a disagreement 
on rating between .the se:;t.l~r · of" the dye a:nd his customer. Three methods were used 
to translate the mee.su;rements :, ·the Adams (Nickerson), the Adams-Godlove and the 
Davidson$ The whole proce!ss of expos.'l,lre; .m8asurement a~d <?alculation was repeated; 
and the "fading" (total m:inus heat effect) was· separately computed from the total 
color change (due to light plus -heat), both for 20 and for 40 hours exposure. 

The following con9lusions resulted .fro~ . this work: 
.... ' • • • 1. • 

(1) Spectroph·o·t~me·t~·ic ra_:t:lngs agr·e~d exceli~ntly with the visual ratings (almost 
perfectly at 20 )lOl,lrs, · withiil'·b ol ... On.45 steps a.t 40 hours), and both agreed with the 
customer's claim qn _tlie ·re·d, wfth · th~ manufacturer's on the violet. 

(2) "Spectre" r~.tin·g~ at' "!20 h;urs agreed with 0 spectro11 ratings at 40 hours for the 
red and violet wi ~4~n . ~es_s. than. ~f a steP,. · 

(3) Checks by the Adams-Godlove method were ·better than by the other two methods 
(this was used in obta_in~g con~lusions (1) and (2), and independent checks on the 
whole were good~ · · 

(4) The effect of te~perature vari~tion ~a& isolated by determining both (a) the ... 

. . ' 
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11fading 11 , defined as the total color change due to light and heat mi~ the heat 
effect (an ' t he co-vered portioil); and. (b) the total -color change due to light a,nd 
heat. ·. The dif ference is the heat effect. : The heat effect was in some cases 4a/o or 
more. of the total color change. Moreover, in some cases it Q.Qposed the effect of 
light, s o tha t tl1e "total" effect was less than the "fading". 

(5) 'l'he heat (temperature) effect was ~_ratio. Although the check determinations 
of :sfadi nk" ·at '20 !lours we1·e excellent, and good (all··but one) at 40 hours, checks 
of t.l.e total color change both at 20 hours and · 40 hours were rather poor. This re­
sult and t hat of item 2 show tha t g~ious_£gors oan· enter ·due to temperature vari­
~}i?£ if not very careful~y controlled, . 

(6) The red dyeing "faded11 darker, while the main effect on the violet was chroma­
ticity (~hade plus brightness·) cliange~ The temperature effect was greatest for the 
red and in the opposite dil•ecti'on · from its ·effe.ct On .. th~ ·Vi~let. 

('7) The unmodified AdaillS method rates the violet much . tqo iow, ·and the Davids~n 
method rates the red much too high3 The G0dlcve modification of the Adams method 
was satisfactory , as stated in conclus~ons (1) and. (2) .• 

In justice to the Davidson method, it shoul d be . rer~ked. that statisticai analysis 
of results obtained for Alexander ·Smith & Sons Carpet Co., sho~ed the Davidson 
method the best in reproducing their· judgments ·of m.atch, w_ith the Adams-Godlove 
method · seeond of several. But a:!.s o, the Editor · in : ceF.tain .. instances finds the 
Davidson method badly overwe i ghting chr omat icity-change as compared with 7-ightness­
da~·kness-change, while !lis owu method may overweight in the opposite direction. 

Returning to the question of the British versus American standards, it seems almost 
obvious that a set of standa!'dG prepared in the .American ·way with gradually chang­
ing chemical nature and color attributes, ·would~ if . properly prepared9 be more uni­
f ormly graded than a set from dyes -all ·differept, with abruptly varying color 
attribut es. That serious errors may result in visll.al j-udg!Iients of 11apparent 
stre_ngth", has been proved both in work by Imperial Chemical Industries workers 
and· by the Edit or. And s t r ength is used by chemiets ,·to judge dye concentration and 
thence degr ee of fading. 

TEXTILE 
AND· DYE 
COL ORS · 

. > ·. I.H.G. 
• • • • t ~ • 

An interesting historical sunwary 0f the development of textile 
coloring, · by Po Whiston, may be .found ·in the Journal of the Textile 
Institute 39 , P 19.3-9 (1948), 11D~sign and colour in textiles. 11 The . 
Edit or can reconmend t he arti cle in spite of what seems to him sever­

al minor errors of fe.ct cr judgment , . Since it neoes&t;~,rily dea.ls vrith the use of 
natural dyes tl~oughout most of hist ory (and pre-history), it may be supplemented 
by tl·To al'ticles in the Jom·nal of Cheltical Education:· on~ ·by .M. Bender is in ~' 
2-10 (Jan. 1947), and the other,. by ·c. Deqe1les in 26, 583-:-7 · (Nov.., 1949); also by 
the little book, HAncient and Medieval Dyes, 11 ·:by W • . F~ Leggett (Chemical Publ. Co., 
Brooklyn). · 

. . . ~. · .. ;. : '.· . . 
1·/hi~t.on start s wit h pai.ntings in the Azi l :Lan caves,. ·b;ldly und~rd,at~d, then jumps to 
Ecy'_:-·-:.:l.an t extiles of H2000- 31J80 yea:rs a go, 11 thO'I.!f:h next stat :.ng t hat t her e exis t s 
an ib')"ptian mtliDmy olotl! l-Ti tb 500 en~:is per -inch dat:i:ng 25QO B, G. ( 45-:)G year s ago). 
It is s t ated that s ome Egypt ian text iles neve been sea,J.ad up 11ma.IJ,y h'.llldr eds of 
years B.C. 11 ; we may actually s penk of t housands, but acid that t he a t mosphere was 
extremely dry. The Egyptians of 2000-1000 BaC. decorated plain woven linen fabrics 

' ' .. , ! . 

/ 
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with rough embroidered 'or hand-painted religious or s~bolic motifs (lotus flower, 
papyrus reed)$ the colors being red and blue 1 l ater g:rteem.· .But they w~re familiar 
ldth the use of madder and mordants for dyeing. The '"dyers I root,; 11 madder, was 
first used in India~ but was also known to the Persians ·and Egyptians, and grew in ' • 
the Near East, the Caucasus and Europe. Its name in seve:ral languages indicates 
that its dyes yielded· mainly reds. Madder-dyed cloth has been found in Pre­
dynastic Egyptian tombs, qating before 3000 B.C. Alexander used madder for a sort 
of ca.mou.flfl.ge ·' dyeing red different spots on each soldier's garments. The spots 
were mistaken for the·. oldcid stains of weakened warriors, and made the Persians 
carehss enough to lose the battle to greatly smaller number.s. 

Tha Assyrians and Babylonians developed co.tton and silk cloths, often highly em­
broidered. The coloring was more "lively and colorful," but the range of hues 
still smallo It should be· mentioned that probably before all these sources were 
orange to .I·eddish bJ.•own colorations due to iron ·compounds in the water of springs, 
an effect originally observed when washing .garments in the spring water. Other 
mineral dyes or pigments were ochers, greens and blues ·from pmo~dered malachite and 
azurite, and carbon blacks, mostly soot... · 

Indigo .. dye from India has been known for over 4000 years. Greeks and Romans used . 
it also as a paint and as a cosmetic. 'I'he Romans, and especially the Grecian women, 
were fond of saffron . yell~w for their garments. A different dye from the safflower 
plant· was used by t~e $ gyptiane to obtain · a brilliant scarlet on linen, and by the 
Chinese to· obtain ros e·, scarlet, purple and violet colors on silkQ An early yellow ' 
dye was waldo It was popular with the Romaris, who restricted its use to bridal · · 
garments and those of the Vestal Virginso. \.Jcad was a poor substitute for indigo 
which originated in southern Europe and spread to Great Britain. Caesar spoke of 
the use of woad by the ancient Britons to, paint their bodies in frightful aspect 
when going into battle~ Britain is a ~atinized· form of ~then, a Keltic word 
meaning II painted men11 • The name of tne older aboriginal Kelts in Britain was the.. :; .. : 
Picts 1 or painted peopleo Leggett says that woad was known from the "early Stone .· ·· 
Age 11

1 and yielded blue, black and gr.een .. colors. · · ~ . 
-· ·: . 

The so- called Tyrian purple was first .e.xtracted from the shel1fi$h ~ Crete about 
1600 B.C. It \oTas later extracted from Mtirex truirculus, found along the. Phoenician 
coast near Sidon and Tyre; and from the larger mollusk·M· brand~is at Tarentum· in 
Italy, It was used to produce a gr.eat .. variety of hues, chiefly purple and crimson; 
other colors were obtained by using t4e ~tirex dye: mixed with different plant dyes 
or other materials ~ The scarlet dye kei'ro~s ~as obtained from an oriental shield 
louse, species of tbe genus Q.Qg_WJ · . Its ,.f~rst· use .·is generally also ascribed to 
the Phoenicians; and it was mentioned by Moses and other Hebrew.writers. Kermes 
~s known to Homer; and Dioscorides said tnat it was ·Collected in Galatia, Armenia 
and Asia Minor~ Gal.a_t~a was the portiqp .o.f .. Asia Niner invaded by the Gauls from 
Europe. Cqchineal ~~arlet was not · obtain~d (from Mexico) until A.D. 1518 • .. . ·· : 

Textile .deco~~tioq up ·till about :io6 BoG• was either by embroidery or by painting. 
Then a primi,t;i.ve 11dra.w· ·;toom, 11 prototype·. of the modern Ja.cquard, was introduced and 
gave considerable . stimulation to the decoration of textiles. There were few con­
·tributions to· this iund by the Greel{s and Romans; and. the next advances in types 
'of·.!aecorati<;m were ·copper...:plate .and machine printing in the 18th century A~D. The 
Gf~~ks stre~sed simplicity o~ ·desigp and .materials • . Important Greek motifs were 
the' acaritbus. ;J.~af •. an<I· the ·ieaves of ~vy ~!nd the vine~ The Romans made much use of 
gold and purple coloro. · Ih ·rersia, J;11~9h. l.ised motifs included the circle (a Zoro­
astrian symbol), the 11 tree of life," the' pirie or Paisley ~otif (from the cypress 
tree bending in the wind); and later (and in Italy) the pineapple and. pomegranate. 
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_Further advances were made .by the Copt~ of Egypt about A.D. 200-300, who added 
"swivel" weaiTing (mechanical -embroidering) and "tissue figuring" colored wool weft 
figures on linen warps) ~ The Copts may have originated el~mentary velvet and pile 
fabrics. Thejr e1uployed the Cl"JXist'ian symbols and very "subdued" colors. 

Under the emperor Justinian at Byz~ti'wn an effor·t was made to stimulate silk pro­
due liion; and many beautiful brocs.des, damasks and velvets were perfected, especial­
l y for church hangings and priests 1 r.o.bes. Important motifs were the Christian 
symbols, t he lil~r ( tbe· Virgin), the .fish ·(Jesus bor n under Pisces), a.J;ld the serpent 
(lrno\oJledge) . Due to Persian influen9e, the list included also griffins·, dogs, uni­
corns, leopards, elephants, and so on. In general the colors were ".subdued," but 
they were dmninated by rich r eds, violets and blues. 

The Moslem CQltures on Norther~ Africa, .and southern and southwestern Europe bad an 
i mportant influence only on architecti.l,re, little on textile decoration. Moslem 
decoration was mostly geometric . i~ n~ture, depending on purity of line and simplic­
i t y of form. It incorporated ~abic . ):ettering and banned representation of humans 
and animals ; also silk (as being t.oo 1 Ux-uri ous ) • Its main center was at Palermo in 
Sicily. · · · 

In France, the Low Cotmtrie; and Great' Britain the demand for textiles was stimu­
lated by the Crusaders who came i nto. 'contact vrith the luxurious fabrics of the Eas"tj, 
and obtained as booty r·ich brocades J velvets. and damasks. In the 14th century, 
this demand was met . by the I talian artists, who employed a rich variety of motifs. 
Sericulture was developed in Lombardy; and the use of silk led to finer and more 
elaborate weaving and embroidery. The birds ·and animals of Byzantium and Persia, 
the fancifu.J., birds and .' dragons .. of China, the vraving bands and rib'pons of Islam, and 
the heraldic devices of Gothic orig'in were all employed; and the designs were 
marked by action and vi tal.i ~y • . :: In thi-s ceutury, there were 200 dye works in 
Florence, and 30,00~ regis t~red . ~eavers in Lucca. · 

\I • " o 

The 15th c~ntury · tutned ~~a~ fr~ci the ·East for. inspiration and copied the great 
painters . More colorful ·des;igns ,"fere· used, as we know from the garments in the 
pictures of the masterso Printing had started on the Rhine, using wood blocks, 
bla.ck pigment, ·gold and silver~ , . : · 

.. · 

In the 17th ce1itury, ·textile . ce:p.t~rs : flourished at Avignon and Lyons :i,n France. 
The f amous '~Book of Hours," done · at the instigation of the wife of Louis XII, and 
r epresenting· f lowers , shrubs, trees, insects, etc., led to the use of more detail 
and finer drawing. Later., follo~ing the· devel opment of the l ace industry, there 
were imitati on l ace e~fects, along with-striped effects and small flower motifs. . . . 

• 0 

Under Louis XJV came the -daintiness 'of Watteau and Fragonard. Delicate bouquets of 
flo\orers, cop~es of Dresden chin&, shepherds and shepherdesses in pastoral scenes, 
and imitations of Far ·Easter~. qc·enes· _and ·mot ifs, became t he textile mode ~ The 
opening of the sea routes to ~h~ Ear East, especiall y to India, l ed to the importa­
tion . of cotton 'clot'hs ·and · delic:'ate . fl0ral des igns, th~ fabrics new to Europe, which 
had used l ine·n, =wo0l and .. s~lk. ·.·To . compete .with th~ East, mordant dyeing was de­
veloped in Europe toward t he end ofl the 17th qe~tury. The' importation of Far 
Eastern calicos was forbidden in England and France, But by the middle of the 18th 
century print works flourished in London and the north of England, while the famous 
Oberkampf had his works at Jouy near Paris. Copper plates were used to print "in 
monochrome" (usually r ed, bl ue or purple) 1 small "sprigs " of other colors being 
added with wood blocks or by hand~ 

... 
' 

.· 

·. 
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At -the end of the 18th centriry, Indian styles were still in high fashion, Then 
came the Industrial Revolu~i9n, Jacquard powel' looms, dye-chemistry development, 
and .discharge printing. Tpe · colors available were almost unlimited. In the 19th 

-~· 20th centuries came m~ss production, tending to ignore the artist; but after 
·1900 the artists· came int9. their own again. Witness the names of Paul Poiret, 
Raoul ·Dufy, Paul Rodier, Rex Whistler, Graham Sutherland, John Farleigh; Pablo 
Picas&o, Salvatore Dali, and many others. 

I.H.G. 

\~e have received copy of the interesting paper, Comparison COMPARISON · OF 
VISUAL ACUITY 
MEASUREMENTS 

. · pf Three Types of Test Target for the Measurement of Visual 
Acuity, ·.by Louise L. Sloan (Mrs.: W •. M. · Rowland), ~·1, M, 
Rowland and Adelaide Altman, all of ·the \.-lilmer Ophthalmo­

logical Instit ute of -the Johns Hopkins University and Hospital, Balt'imore (Quart. 
Rev, Ophthalm. §., 4-).6; March, 19 52). The article is tqe th.ird of a series con­
cerned with the development of a simple and reliable test or visual acuity suitable 
for use in industry or by the military services in · the sele·ction and classification 
of personnel. For stated reasons, three types of test objects were. studied: 
Checkerboard, Lantlolt-ring and l etter types, the last being a group of 10 specially 
selected letters; having as a group vertical, horizontal, oblique and curved con­
tours, A t~tal of 219 eyes of subjects of ages 14-40, free of ocul~ disease, was 
examined. It was found that, for use in routine mass testing, the. Landolt-ring 
test and the letter-group test may be considered essentially equival ent • .. Acuities 
mea~~ed with the checkerboard tatget of the Bausch & Lomb Ortho-Rater were sig­
nif~cantly different from acuities measured by the other two methods. Analysis of 
photographic studies of the effects of blurring of the image on the appearances of 
each type of test object , suggested that auxiliary cues are an important aid in 

·, recognition of the out-of-focus checkerboard target. 

From the same source and in the same issue of the same journal (pp.l-3) is an 
article .!by Adelaide Altman and,Wm. M. Rowland, Measures of Acuity with Optical 
Simulation of Distance, Here, .' in one method, the Ortho- Rater was used to test 157 
eyes, ~ut distance was simulated optically by the use of lenses, Some instruments 
utilizing this principle use up only ' one sixth of the space needed for the single 
20-foot eye-lane ordinarily 'required to test one individual; but there is danger 

I 

that some subjects, aware of the actual nearness· qf the test targets, may accommo-
date, no·t for their optical distance , · but for some much· ·closer distance. This 
effect would lower meastiTed acuitie~. · The visual acuities of the subjects tested 
ranged from 20/200 to 2/13 ; they were .ell free of ocula't disease. Acuities were 
measured with let ter-test targets at true distance and with the Ortho-Rater at a 
simulat ed distance. The correlation figure of 0,935 between the acuity scores for 
true and simulated distance indicates that they are about as closely related as are 
two successive measures under identical experimental conditions. The means and 
standard deviations are not significantly different. It is concluded that tests of 
visual acuity, in which distance is simulated optically, give essentially the same 
results as t ests at true distance, provided that illumination, contrast, and other 
experimental variables are the same. 

A useful r ecent review of the extensive literature on measurement of acuity may be 
found in a paper by L. L. Sloan, Arch, Ophthalm. ~' 704 (June, 1951). 

HOW CONS PIC\.10\JS 
ARE ORANGE 
SURFACE COLORS? 

I.H.G. 

This question was answered by Dr. W. E. Knowles Middleton in 
one of the latest of his long and varied series of researches 
of color interest (Illum. Engin. ~' 95-8; Feb., 1952). A 
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paint lq}e\m a.s Interpational Orange o.r A"{iati~n Or~ge, about Nunsell 0. 5YR 4.3/14, 
has be,en. w7.de1y used for markiug ohstructions at aii•por.ts=, · and for other purposes. 
The que.s.tion ar:ose. wb,eth6r, consid.erin~ ·9:~mo~.pheri~· .· abso1·ption, this orange-chrome 
color ·-is· the mpst conspim;•ous w!1em seen against ·p:cactical ·backgrounds. Accordingly, 
six colors ~ere studied. Five of them formed·a series ranging from bright yellow 
t o a deep re.dd=!-sh ora."lge; including Aviat:J,dl'l orange ' as · number 3; the sixth was 
simi lar to No. 3 but of lower saturation, to c'orrespond to a weathered surface of 
Aviation-orange paint. A table gives the reflectances, · -chromat icity coordinates 
ann Mm1sell notations of the six colors. No. 1 was painted with medium chrome yel­
low , tbe · others vrith Aviation Orange (No • .3) cpmb~ed with other pigments as fol­
low~t lolith medium chrome ;yellow (No. 2 ), with toluidine red (Nos. 4 and 5) and with 
ligl1t cbrom~ y~llO'.·T (No. 6). Nos~ 1 :to 5 form~o. ·· a series of decreasing reflectance; 
f.!o . 6. vras slight ly light~r .thru1 No. 4. · .:·· · ;· · · , 

The ~onspicuity of the colors was determined by a~~igning ·scores based on the order 
of•,:.conspicuity, wi t.h "not visib3.e 11 rec~ivi~g . z~;ro· !3Core·~ Eight-foot square panels 
we:r~ :· viewed at a distance of 6i mihs, yielding· an· angular subtense of 0.85 minutes 
of arc, or 6 minutes as seen through sevEm-power··binbcUlars. For a forest back­
greund (reflectance less than· .10), the "panels: ~Jere· V'iewed both without visual aid 
and with 7 x 56 binoculars.· For . sncw backgro'lllld· (reflectance about o80) and grass 
bacl,{gro)..:md, .the conspicuity 'ifi l'eported .'for . vision ··through· binocular·s only. For 
viewing against snow, 6-foot square · panel~ were ·viewed at -4i miles, yielding a . 
slightly greater subtense than that previously mentioned.· Under each of the. four 
conditions, vieHing was. both with sun ahipipg' · 011: · the panels and for sun not shining 
on .them. . . .. . . 

The. chief conclusion was .that Aviat'iozfDrBhge· is the most conspicuous color among 
those studied when the whole range of nattir~l backgr6unds is taken into account, 
although a somet:Jhat yellower and 'light'eir color is cert ainly more conspicuous 
against .a dark forest. This .fact ha,d been _predicted on theoretical grounds. "An 
aircraft . operating regularly over uninha~~ted · country may well have the upper sur­
fac~s of its vrings painteq iJ?, a~j,at~q~ '·o:p¢ge irt ord~r to lllaximize the chances of 
finding it if it should be forced to ' lane~' ll :A second conclusion vTas that it is 
hizhly essential to keep the .Avi~tiqn ' Or~nge ·· strrfaoe clean arid fresh; that is, to 
maintain its high chroma. Gocid re~sons w~re s tatea for avoiding the use of yellow 
as. a color for aircraft, life . r~fts, 'anq other o~jects · which have to be seen from a 
great distance. It ,.Jas men.tioi1ed · that ·.a.~ yeJ.low ·approximating ~1unsell 5Y 8.5/14 loTas 
frequently named 'Hhite a·t a· . suot~nse oj:' :one': lninute . of ·arc, while a bright orange 
was always named correctly. · ' . . . : · : .. · ·.-. ·.· . · · · · 

. ' . · ' .. ' . . . . I.H.G • 

COLOR AND .. 
I NSTRUMENTATION 
BY RHAEL 

. ! •.• ···' . . .... :· . : 

. . With;.t.'hts.: tJews. Letter ~e.mbe~~ ,of. the ISCC will receive a 
. .. bopk],et, ~ ari(i ,M~strumentation, by Edlo~ard W. Rhael of 

. the. Sandoz · CheJ!l;i.cul V.i o;rks·J . Inc. vJhen the booklet first. came 
·out i.t :w,as· b~~ugh't, tp M~ss . Nickerson 1s attention by Dr. Judd. 

His comment was that t~s;· ;r~~~t. says. in ·a yery direct, concise way what needs say­
ing in this field, and that if copies ' co·ild be obtained from Sandoz the report 
should be valuable for general distribution to ISCC members. 

Th~' ~uestion o.f. such di;:J:~;ribJ:ti~~ - ~-~~: ·,hlised i~ a ~ecent 'Exec·.ttive Committee meet­
ing. .Several members· already 'had · se·~n··ufe report; S'ome had obtained copies for 
circulation to members of their o"m staffs, and all approved making a request for 
C:ouncil distribution • .. ... . ·: , i'i -,. : :· . ... ~ , - .. ·: : .. · 

:- .. ·. >.l.: 
. ' . ~ 

~~·: :. n ; .. : . -
• ••• ~ 1 ... ' r : . . · 
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lvlr. Rhael :l.s to be. congratul·ated on a fine _ piec~ of weir~. The Courtesy and gener­
osity of tl1e Sandoz Chemical Works is hereby a:clmowl edged with our thanks for sup­
plyi ng the nearly .5QO cop:i_..es t}:lat are necessl?-I'Y for ISCC distribution. I t was 
p:u·ticularly generous of ·them ~ince a · r·eprinting of the booklet was necessary to 
supply these copies tc us. 

BIBLI OGRAPHY w& ·· :R'~ ·J. Brbwri; · J . · Op't, Soc. Amer., !d, 252-6, (Apr., 1952) ; . 
Statistics of . color~matching data · · 

A. J, Brl;h'ling~ U. ~~ -- f~tent ·2 ,.'566?0.79 (1951); Color comparator 

G, L. Buc; Amer. Dyestuff Reptr,, 'Q 5 353-4 (June 9, 1952); Further tables for use 
in computing small color diffe~·e.nces 

J, ••••• 

R. W. Burnham; The. Ame r , .J .• of Psy chology, LXV, p27-38 (Jan. , 1952); Comparative 
effects of area arid . luminru1ce on color · · · . . . ) • . 

H. R. Davidsop;_ ,J •. QP.t,., Soc ... !uner • ., ~' 331- 2 (Hay, .1952) ; Prediction of the color 
of dye mixtures on teXtiies ' · · · · -· · 

Oa L. Davies & E-· M~rney; J • . Soc • .Dyers a11d Colourists, §_7, 438-40 (Nov., 1951) ; 
Fixed standard~ for .stain'ing assess.u1e.n t in fastness testing 

S. G~ deGroote & J. W. Gebhard ; J, Opt . Soc, Amer., ,4g,, 392-5 (July , 1952 ); Pupil 
size as determined by adapt ing luminance 

o • '• I o I .: • o Jo ' • ~ ~ o 

A. H. V. Durr, R. F. R. Wendling, & J . L. H. Gardedieu (to Societe Anonyme de 
t-1atieres Colorant~s .ei{ Produits Qhii.o.:i.ques Francolor); Uo s. Patent 2, 550,047 
(1951); Printing· colors · .·· .. ' . · ' · · · 

r • • • .. • 

A. P~ Foster & J. L. Countryman (to The Vitroseal Corp.); U. S. Patent 2,546,854 
(1951); Color~coded te~~qal plate 

G. L. Fred~nd~1i (t~ R~d·:l.~·· Co;~~ -~f · A~e~~ca);·u. Sa ·. Patent .2 , 558,351 · (195l); . Co~or- .~ 
tel evisipn .recelve:r: ., 

I J ," \ 

J. Av Gibbons (to Warner Brothers Pictures , Inc,) U. S. Patent 2,558,243 (1951) ; 
Light transmissic;m S!:!+een.. an~ me.thod of manufacture (a filter screen for decreasing 
all visible color components . in. substariti ally the same proportions 

A. N. Goldsmith (.t o .Radio , Co.rp • .of America); u • . s. raten~ 27548,783 (1951); Color- I 
facsimile scannil1g device· ' .. - .: · 

J. H. Gould & W- R. Brode./ J, ·_Opt. Soc. Amer"' ~' 380- 2 (June; 1952); Shutter­
illumination device . for the study of phototropic dyes 

R. 0. Gumprecht , Ne!lg-Lpn .Sung , Jin H. 9hin, & c. M. Sliepcevich; J. Opt. Soc. 
Amer., g, 226- 2.31 (April, 1952)'; Arigular als'tri'bution of intensity of light 
scattered by large droplets of \va.ter 

H. K. B~nd III & I. Nimeroff; J. Opt. Soc. Amer., g, 367-72 (June, 1952); 
Minimizing anomalies in reflectaHce measurements with the Beckman quart z spectro­
photometer 

--

.· 
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L, Hornbq~te). (to .. Dp:r::o.thy Rogers Hornbos·t~l)'; u~ · s: Paten't 2,557,.348 (1951; Color­
spinner toy 

R~ s. Hu..'lter .(to.{IenryA. Gal·dtwr-L'aborat"Of..(.1' J:;n.c.); ~. ~ s. Patent 2,546,450 (1951); 
Photometric c(n.aparator instrume11t · · · · ·· · 

• I • j • '". ; ~ • \ • ":< ," •• • ,I 
R, So Hu:1ter (to t he United States of· America as represented by the Secretary of 
Commerce); U, S, Patent 2:557 ,~08 (19~1),;, p~gn..~.P-:in€;t.~~ror · · 

L G H'. Ish~k; J , Opto Soc·~ ~e;~ , ;;, 5~;~34 (Aug./ l952{;: Photopic luminosity 
cu:.:-ve for a group of fifteen Egyptian trichro:!D.ats , · ... . 

. • • : • • :·~ .. ' ,., • • • • • • t ' ' • • • • 

I. G. H. Ishak; . J. Opt. ·s~·c.'Arn&r., gs 5.34-9 (Aug.~·· ' i952·) · ; Spectral chromaticity 
coordinates for one BritiRh and eight Egyptian , trich~o~~ts .. · 

. . , : :·· · . ·. '. - . 

D. B. Juad;·:·uc·alor in. Bu~in-=3ss, Science and Industry 11 John Wiley & Sons, Inc., New 
York, 1952 1 401 pp, + ix, P:d.oe ~E, .. 50 •. review by W". Eo I\. , Middleton, J. Opt. Soc. 
Amer., 42,_ .584 ( Aug~ 1 ?-95~) j[sae .a1sd Ne,.rs L~tter; No •.. iOOJ .. . · · 

M. v. ICalfaian; u.s. Po.ten~ 2,,558 .• ~~ ~~~5.l); .. C.olo; t.el~vi;>ion SY!3tem I . 
• • • • ? •• : • • : • • • 

w. Kaye & :R. · G, Devaney ; J. Opt~ Soc. Amer., g, 567-71 (Aug., 1952); Aut01nat;i.c 
relative-transmissi on attachment for the Bec.kman model .QU .spectrophotometer 

R. D~ Kell (to :.Raciio qor~ , ~~· A.lll8r~c~): ; ·u~ ; ~:~ ;at~nt ~,54; ,~57· .(1951).; Color- I 
television pickup system 

vl. E. K. Middleton; J $ Op.t . Soc . Am'e:r· '.; ' ~,'5S4 tAug. , l95k);-. r~view of 11Color in 
Busiuess, Scienc·e and Indu~trya by D. B. Judd, John wiley & Sons, Inc,, New York, 
1952., 401 pp. + i x . Price ~~6o 50 : .. ; , .· :_' . .. , . : :· ,•, 

~ . . . . . ";. .. 
W. E. K. l1iddleton & A. G. H1mga.ll; J. Opt. Soc. Aruer. s g, 572-9 (Aug., 1952); 
Luminous directional reflectan.:::e o~ S J.?.OW . •. . -. · · • 

. •. i. •. .. '· 
0 • • • .. • ·' • •• • 

F. A. Mote ~. E'Ieanor c~ · Reed-;- J.- Op't • S :oc.~" .. Ani~·~ •. ~ · ~, .5.2l~S. · (Aug.,. 1952); Effect of 
high intensity -and short duration ·ve'i'sus ' low 'int.ensity and long durat~on of inter-
mittent pre-exposure upon human dark adapta~ion . .. · .... ?·· · 

.· '. . ..... : ' 
o l • I o • • • 
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