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EXECUTIVE The I.S8.C.C. Executive Committee met in Pittsburgh, during the
COMMITTZS Optical Society meetings, on the evening of October 7. On
MEETS recommendation from the Problems Committee it was voted that a

separate committee be set up bto study color-vision defects to
be known as Problem 11. The committee personnel will be announced later. At the
next ammual meeting the subject for discussion, it was decided, will be small color
differences. The following program committee was appointed to plan the 1944 annual
meeting: Isay A. Balinkin (ACer S), Francis Scofield (FPVPC), Edwin I. Stearns
(AATCC), Frederick T. Simon (IMG), Norman Macbeth (IES) and Dorothy Nickerson,
Chairman.

FROGRAM - The Program Committee met in New York City on November 6th.
FLANS FOR They report that the 1944 annual meeting of the Inter-Society
ANNUAL Color Council will be held on Wednesday, March 1, 1944 at the
MEZTING Hotel Pemnsylvania in New York City. The meetings will con-

sist of a Discussion Session and a Business Session. Prepared
discussion will be devoted principally to problems related to the measurement and
specification of small color differences, but time will be arranged for brief dis-
cussion of other problems that delegates may wish to bring before the meeting if the
secretary is advised in advance to arrange for it. The meeting will be held the day
before the winter meeting of the Optical Society.

For the business session each delegation is requested to have an annual repgort
covering color activities in its own member societly and any recommendations for
Council investipgation or action that the delegation wishes to submit.

WASHINGTON AND = ©On Monday evening, November 29, the Washington and Baltimore
BALTIMORZE Colorists will meet for dimmer. They expect as their guest
COLORISTS MEET speaker Mr. Faber Birren, whose recent work in color engi-

neering has received considerable favorable notige in the
safety-engineering world. This is the first meeting of the present season. Because
of wartime rationing and labor shortage, guests for dimmer must make paid reserva-
tions well in advance of the meeting. Mr. Harry J. Keegen, National Bursau of
Standards, is chairman of the 1943-44 Program Committee.

OVERSEAS From Colonel Scott, vice-chairman of the Council, on active
MESSAGE duty overseas since July 1942, our secretary has received a
FROM note dated October 23 acknowledging receipt of a letter and
BRAE SSCETH report of the recent Executive Committee meeting. Colonel

Scott seems glad to be kept.posted on Council activities and
says that "tho continuance of the worl: on color matching of textiles is vory
gratifying to me and I only wish it were possible for me to take an active part in
it." He asks to be romembered to all his Washington and Council friends.
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REPORT The Octobsr number of the Journal of the Optical Socisty
QR DE e A of America is particularly welcomsed by all technically
COLORIMETRY minded colorists. In it, publication is begun of the long-
COMMITTEE awaited Colorimetry Committee Report. There is brief

editorial comment, then a 10-page introduction by Dr, Loyd
A, Jones, chairman of the committee, giving the historical background and ewvolution
of the report. The Optical Society expects to publish the final report in book
form "amply illustrated and well supplied with color plates"; but meanwhile it
has been deemed desirable to publish in the journal certain completed portions of
the report. Chapter II, "The Concept of Color," appears in the October number;
and other chapters will follow., Chapter I, consisting of a popular and non-
technical introduction to the science of color will not appsar in the journal
because it cammot be satisfactorily published without extensive use of color platss.

Those not acquainted with the causes. of what has seemed to some & long delay in
publishing this report will find those reasons discussed by Dr. Jones in his paper.
Everyone concerned with the science of color will follow the publication of this
report with the keenest interest.

COLOR The invited paper given by Dr. Haorry Helson on the Vision
CONSTANCY program of the 1943 0.S5.A. meeting is published in the

October Journal of the Optical Socioty. Dr. Helson is

perhaps the leading authority among psychologists in this
country on the subject of color constancy and related subjects; and his paper
entitled "Some Factors and Implications of Color Constancy" was invited in order
to review this subject and call it to the attention of color workers in this
country. The subject has very practical implications; and inecreasing attention
is being paid to it in commercinl fields: in photography, for cxampls (so well
domonstratscd by Mr. Ralph M. Evans at last winter's O. S. A. ieeting)., Dr. Helson
has done the 0. S. A. and all I, 8. C. C. members a real service in taking time
out of his very full program of war work to prepare this very useful report.

I.8.C.C. The use of ISCC Color Aptitude Test material in a single-
COMMITTEE judgment test for red-green discrimination is described
TEST and illustrated in a paper by Dr. le Grand H. Hardy in
DESCRIBED the September, 1943, Journal of the Optical Society, This

paper will be bound with others of the 0.8.A. Color EBlind-
ness Symposium and will be sent to Council delegates and membors in the ncar futurc.

FARNSWORTH The Farnsworth=-Munsell 100-hue and Dichotomous Tests for

COLOR-VISION color vision are described in the September Journal of the

TESTS DESCRIBED 0. S. &. This paper will also bs bound with the ISCC
color-blindness papers to be sent to members in theo near
future,

NEW MATERIALS On September 25 & group of committee chairmen and others

FOR CJLOR- working on the problem met with the Color Aptitude Test

APTITUDE TEST Materinls Committee to develop specifications for new

AND FOR COLOR- experimental material for the Color Aptitude Test to re-

BLINDNASS STUDIES place the first set of materials now worn out by con-
tinued hard use. It was decided that the "CAT" and “"CBT"

materials should be made separately., except that CAT meterials in limited quantity

would be made available for CBT work. Specification for the CAT meterials on



I-S5.C.C.NEWS LETTER N0.50 3 Hovember 1943

metal similar to the last materials were agrsed upon as follows: A set of 50 chips,
10 chips each in the following ranges: 10 RP 5/4 to 5.1/6; 1.5 Bt 5/4 to 5/5;
10 YR 5/4 to 5/5; 10 PB 5/4 to 5/5; N 5/ to N 5.5/. The gloss of the new samplss
is to approximate that of the preceding set., Details of size, etc.,; were left to
Mr. Foss and Dr. Dimmick. The materials committee (Mr. Granville, Mr. Macbeth and
Mr. Foss) thought that the new CAT materials could bs completed by December 1, 1943,

For separate CBT material it was decided that a series of the CAT hues, and their
complements, should be made up from maximum chromas through N 5/ in steps approxi=
mating one-third of a Munsell chroma step. This material will be developed on
paper in smell quantities for experimental use. Mrs. Bellamy of the }Munsell Color
Company agreed to investigate the possibility of providing the committee with at
least a part of this material,

Approximate specifications for the CBT materials are given in the following
liunsell notations:

For the protanope series: 10 RP s.i/io through N5/ to 5 BG 4.7/65

For the deuteranope series: 5 RP 5/10 through N 5/ to 10 G 5/%;

For the tritanope series: 2.5 GY 5/6 through ¥ 5/ to 10 PB 5/10;

For the tetartanope series: 10 YR 5/% through N 5/ to 2.5 PB 5/10.

Financial support in the production of these experimental materials would help in
getting them more rapidly; but without it the committee and its friends are devel-
oping the work as rapidly as they can. The CAT-materials committee is itself
underwriting the production of the material on metal, while the lMunsell Color
Company has agreed to do what it can in the production of the CBT materials.

COLOR A clipping from an Associated Press dispatch dated at Washington
AND FOOD October 16, strikes a color note. The new ration tokens, it

says, will not "jingle, jingle, jingle" in your pocketbook, but
will glow, glow, glow; that is, fluor-, fluor-, fluor=-, not phosphor-, phosphor-,
phosphor-esce. They will be made of wvulcanized fiber and will be treated with a
fluorescent chemical. Meat and fats will require red tokens; processed foods, blue
ones with a thin band of yellow -- the coolest combination according to the experi=-
ments of Miss Collins. Even as the illustrious Newton did, the Government combines
colors and numerology. We are told that we shall never need more than nine red and
blue tokens. TFor they are only for "chanpe," being worth one point; but when they
go into ecirculation, they will automatically make our remaining red and blue ration
stamps worth ten points, regardless of the numbers printed on them.

DR, H. V. = With profound regret we announce the death of Dr. H. V. Arny.
ARNY Dr. Arny was well knovn to Council members because of being one

of the original group who worked with Professor Gathercoal on
the color-names problem for the U.S.P. Revision Committee. It is he who developed
the Arny solutions, a series of standardized stable inorpanic salt solutions (the
Co-Fe=-Cu fluids) used for colorimetric specification. (Sce Wews Letter No. 1;
October 1933). For many years Dr, Arny was professor of pharmacology at the
Columbia University School of Pharmacy. He retired from active work several years
ago.

FLAG In earlier issues we have dealt with TCCA cooperation with the

COLORS War Department Quartermaster General's Office. From a recent
announcement we learn that this Department and others requested

. the association to compile a standard referonce for the authentic flag colors of

all the United Nations and the South American republics. MNrs. Marparet Hayden

Rorke, mantging director of the TCCA, states that the preparation of this collection
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of flag colors entailed a vast amount of ressarch. Sources included authentic
historical documents and original samples supplied to the Association by embassics
and legations, Every flag color was carefully metched against samples having

color names created by the TCCA; the majority were found in the Ninth Edition
Standard Color Card of America, issued by the Association; others were in its
seasonal cards or its U. S. Army Color Card showing Official Colors for the Arms

and Services. For facilitating reference to the collection by interested industries
represented among the TCCA members, one copy will be at the Philadelphia Quarter-
master Depot, & second in the War Department at Washingbon and a third at the

TCCA headquarters in New York.

AMERICAN INST- The American Institute of Physics has contracted at a
ITUTE OF FHYSICS very real bargain to purchase the building at 57 East
BUILDING FUND 55th Street, New York City, as a national headquarters.

Because of war=-time activities there is no tims for a
concerted drive for the completion of a $75,000 building fund. Physicists who
are members and friends of the organization's member associations have already
pledged about $50,000, leaving $25,000 still to be contributed. Small contri-
butions as well as large ones will be welcomed,

The Inter-Society Color Council is connected with the American Institute of
Physics through one common member body, the Optical Society of America. Through
the publication of the Journal of the Optical Society, the American Institute of
Physics has contributed materially to color knowledge. No less than twenty-five
papers on color have appeared in the last twelve issues of this journal. It has
therefore occurred to your editors that many of our individual members, as well
as delegates from member bodies not associated with the American Institute of
Physics directly, may consider it appropriate to acknowledge their indebtedness
to the Institute by sending in a dollar or two to a fund that may be turned over
to the Institute in the name of the Inter-Society Color Council, TVie might be
able to collect at least a hundred dollars to add to their fund =- and every
hundred dollars counts!

Your name will not be used, nor can the amounts be acknowledged as received, but
if you will send contributions to our treasurer, marked "for A, I, P. Building
Fund," these contributions will be held until the next issue of the News lLetter,
when the amount received will be announced, and the money turned over to the
American Institute of Physiecs,

We have never before suggested anything of this sort to our readers, but we
believe the situation is unusual. We hope your response will be unanimous; we
know it will be if you can realize, as your editors do, the prestige and stavility
which comes from & national headquarters, and can appreciate the importance of
having our friends become strong and influential. The building is described,

and several beautiful photographs of its rooms are reproduced in the October
number of the Journal of Applied Physics,

WE GLOAT The following item was sent to us by an associate well
WITHOUT (?) knowvm for his accomplishments in color science but never
RANCOR known to be of vengeful nature. He wrote: "Maybe you

can gloat a bit about this unexpected compliment to
American colorimetry from the enemy." In the article involved, Die chromatische
Linse als Farbgeber, by E, Buchweld, Phys. Z. 44, 156 (1943), a chromatically
over-corrected doublet is used with a diaphraegm near the focus to produce chromatic
light; and on page 157 appears: "In the following it will be shown how this



(lens-diaphragm system) can be made fruitful also for color science, which indeed
has recently met with keener interest; see perhaps the establishment of the German
Color Committee whose aim is to retreive the undeniable lead of the Americans in
this field." The translation is our correspondent's,

Ko Pl AL ‘SERTY "Elaborate plans had been made to celebrate the 50th Anniver=
CETENNIAL sary of the founding of the American Psychological Associ-
ation by a commemorative meeting in September, 1942." So
says an article by W. C. Olson, Secretary of the APA, in the October 1943 issue of
the A.A.A,S. Bulletin. But this meeting, as well as all scientific sessions, was
banned for the war's duration, The several speeches planned for the anniversary
mecting were published in the first (January, 1943) number of vol. 50 of the Psycho-
logical Review. The issue also contains en article by Dr. S. W. Fernberger dotail-
ing trends in the development of the Association, which has long been a member-body
of the Color Council. Dr. Fernberger also supplisd to Dr. Olson data for the article
in the A,AA.S. Bulletin: We find there, among other things, that the membership
has incremsed from 31 in 1892 to 3231 in 1942; that the APA now publishes seven
journals and a Year Book; and that it is affiliated with or represented in the Amer-
ican Association for the Advancoment of Science, the Council of the American Docu-
mentation Institute, the American Standards Association, the National Research
Council and the Inter-Society Color Council, as well as a number of other national
or local psychological associations, We here remind you that one of our APA dele-
gates, Dr. Forrest L. Dimmick, has beon chairman of the ISCC (and now of its Problems
Committee ), while another, Professor Michael J. Zigler, has been nominated by the
Nominating Committee as chairman for 1944-45,

COLOR IN This is the title of a large-sized free pamphlet published by
CAMOUFLAGE Eberhard Faber, Inc., and prepared as a "basic reference
course for teachers, by William Allsn Rosec and Robert Lee
Corsbie, lecturers at New York University. While it deals with the wvarious phases
of camouflage, the greatest stress is placed on the importance of color in those
phases. The pamphlet's text is clarified by illustrations, including color photo-
graphs. It is reviewed and described in the July 1, 1943, issue of The Art Digest,

COLOR 1IN We have recently received a folder, containing a selection of
INDUSTRY reprints on the functional use of color in industry to improve
production, safety and morale, by Faber Birren, outstanding
oxponent of such color applications. Two of these, his "Color for Production" (July,
1942, Architectural Forum) and "Color-Conditioning in Modern Industry" (July, 1942,
Dun's Review), we have previously mentioned in these pages, Another article included
is the well~-illustrated "Why not Use Color?", which is reprinted from the National
Safety News for June, 1943, There is also a small 4-page pamphlet, "War Paint for
Plants," from Modern Industry, April 15, 1943, These deal with various phases of
the functional use of color in industrial plants and are written in Mr. Birren's
usual free, lucid and informative style.

COLOR AND In part along similar lines is the talk by Faber Birren an-
PEOFLE nounced for the afternoon of November 19 at Fullerton Hall,

the Art Institute of Chicago. This talk, entitled Color and
People, is a review of Mr. Birren's experience with color in art, science and indus-
try: the physical and emotional influences of color; color preference as an indica-
tion of personality and character; mass reactions to color; the uses of color in the
war effort to speed production and promote better safety and morals.
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SHAXBY Ve hove recently received reprint of an article by Dr. John H,
THEORY Shoxby of the Physiology Institute, University College, Cardiff,
3F COLOR entitled "On Sensory Energy, with special reference to Vision
VISION and Color-Vision"; Phil, Mag. (7) 34, 289-314 (liay 1943). This

interesting paper examines the mathematical consequences of the
hypothesis that the energy of the primary stimulus sets up disturbances in some part
of the receptor molecules (called receptor elements), and when these disturbances
reach or exceed a certain threshold value the receptor elements eject an ion or
electron, whose charge goes to form a unit of the total charge initiating a burst of
netion current. The consequences of this hypothesis are stated in the following out-
line which constitutes the author's own summary:

Transformations of the energy of a primary sensory stimulus to that of molecules of
the material of a sense-organ lead to the concept of receptor energy, in the form of
demped vibrations causing the ejection of electrons. It is shown that this energy,
the proximal stimulus of sensory action currents, is the quantity S in the Veber-
Fechner Law S = K log I/&O. The limitations of the law are discussed in connection
with the unequal sharing of stimulus enorgy among receptor molecules., The casss of
steady stimuli (in the skin senses, smell, etc.) are contrasted with those of periodie
stimuli (in hearing and sight). The values of the visibility function for different
wave-lengths are calculated and shown to agree with the observed values. 4 theory of
colour-vision based on the electronie content of the dischargss of action current,
and not roquiring the retinal triplication of the trichromatic theory, is showm to
lead to an equation for a mateh in colour which is in accord with observed data,

NEW ANSCO In the September-October, 1943, issue of The Ansconian is on
COLOR FILM article by Technical Editor Frank Wing Jr. on the new Ansco Color

Film. For the present, the entire production is being supplied

to the United States Government, the armsd forces and our allies,
and is not expected to be available to civilians until after the war's duration. The
simplified development process is of great importance in recording subjects of a con-
fidentiol nature, as in military photography and eriminology, since the film need not
leave the hands of the proper authorities at any time. With the new film, there are
available vivid color pictures showing no appreciable granularity and using ordinary
cameras and darkroom facilities. The process is a subtractive three-primary one not
requiring that the film be returned to the manufacturer for processing., The process
was developed nlong lines forccasted by the procoss patented by Fischer and Sicgrist
about 1912. The original difficulties, such as diffusion of the color-forming sub-
stances, have been overcoms by a long-sustained attack in which entire femilics of
old and new dye-forming substances were discovered and investigated. For description
of the process, the article by Wing should be consulted, The issus may be obtained
for 15 ¢ from Agfa iAnsco, Binghamton, N.Y, The article illustrates the process with
two pages of schematic color plates and a color-photograph of a Flying Fortiress over
snow~-covered Mt. Rainier, .

A COLODR Recently, through Mr. H. J. Koufman of the General Printing Ink
SYSTEM Corporation, we received a very interesting 24-page booklet
BOOKLET (4 x 5") on Color Systems: Munsell and Ostwnld. We belisve that

Mr. Birren and the others at Gensral Printing Ink concerned with
its production must have had a lot of fun and satisfaction in getting out this book-
let. On one short page it refers to the eye; in three pages of text and ons of
drawings it briefs the history of color systems and solids. Four pages of text and
three of illustrations are devoted to Munsell and Ostwald., Faber Birren describes
and illustrates what he calls the elements of color in another two pages. With a
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distinctive cover page and a back page which lists the several divisions of the com-
pany, the booklet is complete. Packed into it is a lot of useful information.
Though we have made no inquiries, we are sure that copies would be made available to
any of our readers who might write for them. Address Mr. H. J. Kaufman, General
Printing Ink Corporation., 100 Sixth Avenue, New York City.

VITAMIN Once upon a time one of our medical members reported that he could
B AND foresse little place in medicine where the I,S.C.C, color names
GRAY HAIR could be useds In a2 recent experiment by the Food and Drug fAdmin-

istration to find out whether the administration of calcium panto-
thenate was effective in restoring the color of gray hair, color observations on cut
samplss of hair for over 30 persons participating in the test, were reported in terms
of Munsell notations and ISCC-NBS color names. The use of ISCC-NBS names made the
results easy to understand. DMeasurements were reported to the Fcod and Drug sdmin-
istration by Dorothy Nickerson, who cooperated with Dr. Irvin Kerlan in charge of
planning and completing the test. As reported by Kerlan and Herwick in the October
16 number of the Journal of the American Medical Association, based on these color
measurements there is no evidence that calcium pantothenate had any effect during the
course of this experiment in restoring natural hair color. The title of the paper
is "Calcium pantothenate for human achromotrichia - lack of wvalue on prolenged
administration.”

COMMENT ON At the Editor's request, Dr. Judd has commented on the Willmer
THE WILLMER hypothesis reviewed in our July issue: In a brief note (Nature,
HYFOTHESIS 151, 213-215; February 20, 1943), E. N. Willmer, Physiological

Taboratory, Cambridge, explores the possibility of constructing

a theory of vision on two retinal responses, the cone responss and
the rod response. He points out that this hypothesis ot least hes the merits of not
multiplying the sensory elements and of not invoking any structures which are not
demonstrable, and shows how several of the more recent discoveries, such as the sym-
metry of the luminosity functions (rod and cone) cxpressed in terms of gquanta, the
"off effect" in electroretinograms, and the antagonistic effects of adrenalin and
pilocarpine on the sensitivities of the eye to orange and to bluegreen, accord with
this hypothesis. It is interesting to see how these phenomena combine to suggest
the hypothesis adopted,

The author also points out that "any theory of colour vision must satisfactorily
explain such things as saturetion, huo diseriminetion, colour contrast, colour fields,
colour mixture and complementary colours, colour blindness and so on" and then goes
on to show how color mixture has to be handled by the two-component hypothesis under
consideration. It is stated (p.215) that, "Consideration of Fig. 1 might suggest
that any combination of rod and cone responses, and therefore any colour sensation,
should be obtninable by suitably mixing an extreme violet, stimulating rods oaly,
with an extreme red, stimulating cones only." This is, in fact, a correct deduction
from the premises; and from the condition for the perception of white light (p. 214)
"that the total rod response is equal to the total cone response" it may be further
deduced from these premises that an observer whose color wvision is based upon the
respons#we curves of Fig, 1 would perceive a neutral point in the spectrum corre-
sponding to the intersection of the two response curves (about 540 mp) This part
of the spectrum could not be distinguished by the observer characterized by these
response curves from & mixture in suitable proportions of extreme spectrum violet
with extreme spectrum red. It is significant, however, that the actual normel human
observer sees o great difference between such a mixture (saturated purple) and the
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spectrum at 540 mn (saturated grecn). The conclusion is, therefore, that a mechanism
comprising only two independent components at any stage in the chain of retino=ncural
events comprising the perception of a color cannot possibly accord with the facts for
a normal observer vhose vision is characterized by three degrees of frcedom,

We believe that at this point the author should have given up trying to get along with
o system having only two components; but he passes bravely to an attempted prediction
of complementary wavelengths. Since his comment on the result of this attempt is

that it is an "interesting, though somewhat mysterious, confirmation of the hypoth-
esis," it seems likely that the author realized that he was in deep water. Lest a
theory be judged too harshly, however, let it be recalled that the life expsctancy

of & color theory is only a few years. Brain children of this kind have been aban-
doned, or even done to death, by their creators with little loss of prostige; a later
proposal by the present author may yet succeed in salvaging the good points of this
one.,

OUTLINE 1665 R. Hooke (1635-1703) combatted the views of Aristotle about
HISTORY light and color, which survived Newbton's day and cppeared in (octhe,
OF COLOR and the ideas of Decartes. Hooke regarded light as a very quick
(CONT.) vibration propapated with a finite velocity; he gave what is some-

thing like Huygens construction for finding the wave-~front on re-
fraction; but since he thought that light travels faster in a solid medium than in
eir he found that in the medium the wave front must meke an acute angle with the ray.
It was with this "obliquity" that he connected color., "Blue is an impression on the
retina of an oblique and confused pulse of light, whose weakest part preccedes, and
whose strongest follows....., Red is an impression on the retina of an oblique and
confused pulse of light, whose strongest part procedes and vhose weakest follows."
For him blue and red were the primary hues, all others being mixed, (From Andrade,
1542), .

1669 E. Bartholinus recorded the observation of double refraction in Iceland spar
1670 The painter Hobbema flourished

1672 Under the influence of the French minister Colbert, d!'ilbo published a code of
regulations for dyers, who were divided inte "Dyers of the Great Dye" (fast colors)
and "Dyors of the Little Dye" (fugitive colors) and forbidden to use the dyes of the
other class, One regulation read: "All visible objects are distinguished or rendsred
desirable by their colors, which must be not only beautiful, to give commorcinl
currency to the stuffs, but also good, that their durability be equal to that of the
fabrics to which they are applied." g

1675 MNewton published the "Discoursec on Light and Colors"; studied interference
phenomena in the form of the colors of thin and thick plates and in the form of
"Wewton's rings"; discovered the laws of astigmatism of oblique bundles of rays;

in a letter to Hooke said that light is something capable of oxciting vibrations in
the ether, but he finally adhered to a corpusculer theory because of the failure of
Huygens' theory to account for shadows by rectilinear propagation, and polarization
of lights, His theory involved fits of easy reflection and refraction of corpuscles
moking up an ether,

1675 (or 1676) 0. Romer (1644-1676) from observations on the eclipses of the moons
of Jupiter, deduced the finite wvelocity of light.

A.
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1677 Decartes in a posthumous publication explained nccomodation as due to change in
the form of the crystalline lens

1678 /C. Huygens (1629-1695) made the first clear statement of the wave theory of
lrght used ths principle of the superposition of waves; began work on the "Traité
de la lumidre," which was not published until 1690; believed that all colors arc
composed of two primary ones, blue and yellow

1680 J. Brenner published at Stockholm a Color Table, a collection of the coloring
matters then existing

1684 D, Tuberville first discussed a case of color blindness

1685 L. Cassius described the "purple of Cassius"

1689 R, Waller made a sort of chessboard arrangement of colors in which on one of
two adjacent edges were placed washes of white and blue pipgments while on the cother
were placed washes of black, red and yellow pigments. Interior squares contained
the corresponding mixtures.

1690 C, Hugens published his Traitd de lumiére clucidating the wave theory of light
and the principle of superposition, where he explaoined reflection and rulructlon but

not shadows nor polarization., In 1691 he described a "schomatic eyc.

1692 Newton first cttributed the sun's and moon's halos and coronas to refraction
and reflection in drops of water

1703 Huygens "Dioptrica," begun in 1652, published

1704 J. Méry first viewed accidentally the pupil dilation and the fundus of a catts
eyc; but his explanations were poor

1704 Newbon published his "Opticks," first scientifically investigating cclor-
stimulus mixture; first statement of the luminosity of the spectrum; double refrac-

tion; colors of thin plates

1706 Hooke stated that the limit of resolution of the sharpest eye is half a minute
of arc, and that for hardly one person in a hundred is it less than ene minube

1705 M. Brisseau rediscoversd the true location and nature of cataract

1709 De la Hire explained properly Méry's (1704) viewing of the fundus

1709 Rishop G. Berkeley (1685-1753) published "A New Theory of Vision"; analysis of
stereoscopic vision; primary qualities as depondent upon nervous reactions as seccond-
ary qualities

1710 The painter Wantteau flourished

1717 DNewbton explained peolarization

1719 B. Taylor worked on perspective; mede first general stotement of the principle
of vanishing points
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1720 The painters Lancret and Nattier flourished (the poriod of Stradivarius, Handel,
Bach, Voltaire, Marlborough and Peter the Great)

1722 St, Yves first removed a cataract en masse from & living human subject
1727 Schultze observed the coloration of silver salts by the action of light

1727 J. Bradley (1692-1762) discovered the aberration of light (explained by him
in 1729), explaining the apparent motion of stars in space

1729 P, Bouguer (1698-1758) published an essay, expanded later (1760), which laid
the foundations of scientific photometry

1730 le Blond, copper-plate engraver of Frankfurt, prepared color prints for which
he first used pigments having Newton's seven hues, but soon discovered he could get
about the same results with three (red, yellow and blue); about the same time Gautier
of Paris arrived at the same conclusion, and they becamed involved in a dispute over
priority !

1730 The painters Tiepolo, Chardin and Pater flourished

1735 4. Celsius (1701-1744) used visual acuity to determine the bripghtness of the
spectrum

1737 Dufay described how mixed colors of all hues could be dyed on yarns and fabrics
with yellow, red and blue dyes

1738 R, Smith published his "Compleat System of Opticks"

1738 J. Hoofnail published "New Practical Improvements and Observetions on Some of
the Experiments and Considerations Touching Colours"

1740 Barth discovered Indigotine 4 (indigo carmine)

1740 The painters Boucher, Canaletto and Guardi flourished; also Hogarth, the first
really English painter

1743 Comte G.E.L. de Buffon (1707-1788) coined the phrase "aceidental colors"

BIBLIOGRAFHY M. Wolf & B. Marx (to Auergesellschaft Akt,-Ces); Germ. Pat.
705,113 (1941); meter for testing the brightness of luminescent
markings on indicators, scales, etec,

P. J. Wood et al; Amer. Dyestuff Rptr. 31, No, 25, Proc. fAmer., #Assoc, Text. Chom.
Col. P 595-9, 602 (1942); calibration of Fadeometers (used in testing fastness to
light)

4, H. Woodcock; Canad, J. Research 21 D, 90-7 (1943); color of meat,IV, measursment
of the color of bacon

A. H. Woodcock & W. H. White; Canad. J. Research 21 D, 85-9 (1943); Canadian ¥Wiltshire
bacon, XXIII, effect of concentration of curing salts on color and color stability

WeDuaWright; Je. Sci. Instr. 19, 161 (1942); function and performance of the eye
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W. Do Wright; Nature 151, 726-7 (1943); retinal receptors: spectral sensitivity
E. D. Adrian; Nature 150, 727 (1942); review of Kluver's "Visual Mechanisms"

A, Albert & C. L. Bird; J. Soc. Dyers Col. 59, 74-6 (1943); the colors and dyeing
properties of the amino-acridines; I, the five mono-amino-acridines

he O. #llen; Off. Digest Fed, Paint Var, Prod. Clubs No. 212, 13-9 (1942); camouflege
peints, oil type (Project No. 9)

C. F. H. Allen, C. V. Wilson & G. Fs Frame; J. Org. Chom. 7, 6872 (1942); some dyes
related to Toluidine blue (absorption spectra) ;

C.F.H. Allen, G.F. Frame and C.V. Wilson; Je Org. Cheme 7, 63«7 (1942: soms dyes
related to Toluidine green (absorption spectra)

Anone; émer. Paint & 0il Dealer 35, No., 9, p. 10 (Mny 1943); persomalized color
harmony changes shoppers To buyers

knon.; Text. Colorist 65, 7-8 (1943); color=-conference notes (addresses by A. C,

Hardy and L. 4, Jones at announcement of the fmgrican War Standard for the Specifi-
cation and Description of Color at Hobtel Roosevolt, New York City, November 30, 1942)

fnon. ; Text. World 92, no. 9, 9§ ( Sept. 1942); proposed colorfastness rules
(eriticism)

Anon,; Nature 150, 80-1 (1942); oye in industry (discussion by W.R.Stevens, G.H., Gills
and H. Lowery)

fnon.; Nature 150, 19 (July 4, 1942); color of machines and workshop efficiency (from
Product Enginecering, Jan., 1942; work of Denning and Brainerd)

V.V, Antonov-Romanovskii; Compt. rend. acad. sei, URSS Eﬁ, 125-9 (1942); luminescence
of phosphors at the moment of excitation

F.C. Arrance; J. fmere. Ceypams Soc. 25, 116482 (1942); use of photronic cell and
spectrophotometer for measuring the tramslucency of whiteware

A.E.Badger & A.C.Ottoson; J, Amer. Ceram, Soc, ZQ, 104-8 (1942); effect of light
(irradiation) on color of glass ki

K.S. Bai; Proc, Indian Acad. Sci. 15 4, 338-48 (1942); the scattering of lirht in
liquids

T.T., Boker; Elec. Rev. Lond., 132, 343-5 (1943); measuring faint light

C.E, Barnett; Chem. Engin. DNows 39, 1006-9 (1942); Properties of luminescent
moterials

N. R. Bartlett; J. Expt, Psychol, 31, 380-92 (1942); discrimination of two simulta=-
neocusly presented brightnesses

N. R, Bartlett & G. E. Hudson; Proc, Natl, Acad, Sci. 28, 289-92 (1942); theory of
effects of light intensity and duration in determining visual responses
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S. H., Bartley; J. Expte Psychol. 30, 125-35 (1942); features of the optic-nerve
discharge underlying recurrent vision

S. H, Bartley; /nn, Rev. Physiols 5, 345-56 (1943); sense organs: I, vision

Jo W. Bateman: Canad, Paint & Varnish Mag. 16, No. 3, 5-6,8 (1942); sceing in the
blackout (study of materials)

E. W Beggs; J. Opt. Soc. Amer, 33, 61-70 (1943); activating light-sources for
luminescent materials

R, W, Bell & B, H. Webb; J. Dairy Sci, 26, Noe. 7, 57985 (1943) relationships be~
tween high temperature forewarming and the color and meat stability of eveporated
milks of different solids content

Ao He Bennett & R. S. Estey (to Spencer Lons Coe); Ues S. Pat. 2,310,608 (1943);
colorimetor for use with solutions

E. C. Black; Med. J. Australia Eg, I, 706 (1942); eyes of the weather

M, E. Bond & D. Nickersony J. Opt. Soc. fAmer, EE, 709 (1942); color-order systems,
Ostwald and Munsell

0. P, Bourbon; Amer. J. Ophthal. 25, 1107-8 (1942); improved pupillometer

4. Boutaric & S. Anglade=-Thévenet; Bull. Soc. Chim, 9, 438-49 (1942); spectrophoto-
metric investigations on starch iodide (chonges with changes of concentration of
iodines KI and starch and with time)

Jo B. Brennan; Potroleum Times 47, 58, 60 (1943); luminescent materials and the
petroleum industry

L. G, S. Brooker, G. H. Keyes & W, W. Williams; J. fmer. Chem, Soc. 64, 199-210
(1942); color and constitution; V, the absorption of unsymmotrical cyanincs.
Resonance as a basis for a classification of dyes

W Co Calvert (to Wingfoot Corps); U.S.Pat. 2,319,918 (1943); method of increasing
the transparency of a rubber hydrochloride film :

T Carol, J. Assoc. Off. Agr. Chems 26, 238-41 (1943); report on spoctrophotometric
methods; determination of quinine by absorption spectro=photometry
=

Cs L. Comar, E, J. Benne & E., K, Buteyn; Indus, Zngin, Chem., Anal, Ed, 15, 524 -6
(1943); calibration of a photoelectric colorimeter for the determination of chlorophyll -

B. Cornely; Wochbl. Papierfabr. 73, 133-8 (1942); history of the blueing and vmitoniﬁg
of paper

S M. Cox; Nature 150, 349 (1942); shape of subjective space

W. J. Crozier & E. Wolf; J. Genl. Physiols 25, 381-90 (1942); wonvelength.-sensitivity
function for zebra finch

W. Jo Crozier & E. Wolf; J, Gonls Physiols 25, 369-79 (1942); theory and meosurement
of wvisual mechanismsy VIII, form of flicker contour
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Re Deaglio & F. Jallé; Atti accad. sci. Torino, Classe sci. fis., mat. nat. 76, I,
145-52 (1941); Chem. Zentr. 1942, I, 1470; absolute measurement of the diffuse-
reflection factor

M. Déribérd: La Nature 1941, 336-8; Chem. Zentr. 1942, I, 2682; colorimetric
temperature control (with substances undergoing sharp color changes at definite
temperatures)

S. R. Detwiler; "Vertebrate Photoreceptors"; pp. 184, figs. 110; Experimental
Biology Monographs; Macmillan (New York, 1943); review by J. H. Welsh in J. Opt.
Soc. Amer. 33, 578 (1943)

I, M. Diller, R. J. De Gray & J. We Wilson Jr,; Indus, Engin., Chem., Anal, Ed.l4,
607-14 (1942); Photoelectric color (determination)

F. L. Dimmick; J, Opt. Soc, ZAmer, Eé, 308=15 (1943); methedology in (cclor=blindness)
test preparation

N. Dokunichin & E, Levin; Compt. rend. Acad. Sci. URSS 35, 110-3 (1942); structure
of indigoids on the basis of spectral data

C. L. Dows; Gen. Elec. Rev. 45, 505-9 (1942); light meters

K. Dunlap & R. D. Loken; Science 46, 251-2 (1942); anomalies of color vision
(eriticisms of the Stilling and Ishihara chart tests for color blindness)

S. Q. Duntley; J. Opt. Soc. Amer, 33, 252-7 (1943); mathematics of turbid media

DuPont Film Manufacturing Corp.; Brit. Pat, 551,120 (1943); a color-yielding unit
for use in color photography

DuPont Film Manufacturing Corp.; Brit. Pat. 551,117 (1943); a color-yielding unit
for use in color photography

H, J. Dutton & G. F. Bailey; Indus. Engin. Chem., Anal, Bd., 15, 275-7 (1943); Cenco
spectrophotometer: modification for reflection and fluorescence measurements

H, J. Dutton & G. F, Bailey; Indus. Engin. Chem., Anal, Ed, 15, 275-7 (1943);-modi~
fication of Cenco spectrophotometer, permitting measurements of reflection and
fluorescence spectra

N. Dykhno & A, Shatenshtein; Acta Physicochim, URSS 17, 230-6 (1942) (in English);
absorption spectra of nitrophenols in }liquid ammonia

' ¥, W. Edridge-Green; Chem. & Indus. 82, 43 (1943); subjective appearance of the cones
of the retina (very brief letter)

F, W. Edridge-Creen; Nature 151, 422 (1943); physiology of colour vision

F. W. Edridge-Green; Med. Pr. 208, 365-7 (1942); the fundamental facts of vision
and colour vision :

A. J., Eickhoff & R. S. Hunter; Paint, 0il Chem. Rev. 104, No. 13, 9=-11, 41; No., 14,
6-8 (1942); J. Research Natl, Bur. Stand. 28, T73=93 i1942); measurement of the
fading rate of paints e
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