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NEW INDIVIDUAL MEMEERS

We take this opportunity of welcoming into the Council the following new
members; who have been recently clected:
W. R. Koch, Wright Field, Dayton, Ohio
W. A. Lindberg, Chrysler Corporation, Detroit, Michigan

COLOR _COUNCIL PLAN FOR NAMING COLORS

With regard to the plan for naming colors, which has been exemplified
in earlier News Letters, we are informed that a vote has been taken on the
extension and changes recormended in the report of the Problems Committee,
Seventeen ballots were in favor of the proposals of the report, this being
a majority in favor, with no votes contrary.

BOSTON COLOR GROUP

On May 16, 1937, the Boston group held its second dinner meeting at the
Hotel Lenmox, with Walter M. Scott as acting chairman, and S5, Q. Duntley)
of Massachusetts Institute of Technology as secretary. After Dr, Scott had
recalled the visit of the Council Chairman, M. Rea Paul, at the previous
dinner, when the latter explained the Council's purposes in fostering dinner
groups in various parts of the country, he described the types of organization
which had proved successful in Washington and Chicago, and asked for an ex-
pression of opinion on the form of organization best suited for the Boston
group., Mrs. Elsie K, Chamberlain, of the Chamberlain School of Art, and
Arthur W, Cornell, of Forbes Lithographing Corpany, both spoke in favor of an
informal type of organization at least at the start. A similar expression
was nade by Professor Frank L, Allen, of Massachusetts Normal Art School, who
nade a renark interesting to us, He said that a notice of the present meet-
ing had been put in a certain weekly news-letter, and s surprisingly large
volunme of inquiries for further information had irmediately been received,
This perhaps stimulated Professor Michael J, Zigler, of Wellesley College and
Professor Arthur C. Hardy, of Massachusetts Institute of Technology, to con-
sider the possibility of too large a group and to stress the value of slow
growth as informality.

George E. Nerney, of Bay State Optical Co,, supported this view by citing
a sinilar organization of the plastic industries which failed because of too
sudden growth, Orin E, Skianner, of the Connick Stained Glass Co,, Those
principal color interest is in its emotional effects, spoke in favor of con-
timuance of the organization, Other persons ~ho were present at the dimner
were Mrs, Mollie Starks, of the Chamberlain School of Art; P. E. Gillinghan,
of Forves Lithographing Co,, and E, H, Kroepel of Wadworth, Howland Paint Co.
The group elected the two officers naned above to sepve for the ensuing year;
and arrange to have the third dinner meeting during the first week of October,

It seens that eastern colorists prefer informality. Do e hear Chicago's
corments?

ELECTION OF VOTING DELEGATES FOR THE II'DIVIDUAL MEMBER
GROUP

We are informed by the Chairman that the folloving individual menbers
have been elected as the three voting delegates to represent the Councills
individual nenmbers, their appointment to be effective at once:

Mrs., Blizabeth Burris-Meyer
Dr, Le Grand Hardy
Miss Dorothy Nickerson

THE COLORQUERY AND VISIOQINTAIRE

Question 8, What is the difference bLetween the iridescent blues of
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the peacock and the non-iridescent blue of the bluejay?
Question §, Why does 2 row of street lamps in a London fog seen redder
and redder at increasing distances?

COLOR IN PAIUTING THROUGHOUT THE AGES, I1I.

THE OLD STONE AGE

In the second article of this series we placed the earliest knomm art
in Aurignacian times, vhich nay be thought of as beginning roughly at
100,000 B.C., possibly sonewhat earlier either in Europe or in Africa,

The damn artist mwas a nember of the Aurignacian race, or to be nmore accurate,
he possessed a form of the Aurignacian culture., For a long tinme it has been
custonary to regard the early Aurignacian as an intrusive eulture vhich came to
Furope fron North Africa., This was because a very sinilar culture (e shall
not confuse you with the name) is abundant there; and we have a very interest—
ing book in our library, written in 1929, which rather confidently describes
the Aurignacian homeland as Ethiopia, But L. S. B. Leakey, in his very fine
book "Adan's Ancestors" (1935), gives the evidence that this culture slomly
evolved from the contact of two other very dissimilar cultures —hich were
those of two different races of man, To be sure, he also showved that exactly
the same fusion of cultures occurred sirmltaneously in East Africa,

Incidentally, it nay be remarked that the Mediterranean Sea rmst not be
thought of as a great bar to contacts, passable only in ships, vhich the
early people did not have., Instead, there were elevations and subnersions
of land at various early tines “hich nade of the Mediterranean a land-locked
pair of lekes, ith land birdges at the strait of Gibralter and between Italy
and Tunis across Sieily, We will have occasion to describe these ascillations
later, as also connections of the British Isles —ith the coutinent,

Ath this point we rust interject a note on our datings. In the case of
such a date as that above, it makes little difference whether e say 100,000
B, C. or 100,000 years ago; for the accuracy of our chronology does not justify
the distinction in such archaic times, Consequently, up to the end of the
Great Ice Age, that is, about 20,000 B. C,, “7e shall not bother to subtract
about 1900 years to correct to the calendar of the Christian era, Moreover,

ntig we reach about 500 B C., for brevity we shall aot generally append the
"B.C.," instead nerely putting the date figures in pareanthesis,

The chronological frane, on vhich archeologists and anthronologists har -
dates, is chiefly that of the four najor slaciers of the Great Ice Aze, which
is the quaternary or Pleistocene age of the seolosists, as well as certain
riinor glaciations or arrests in the thawing of the ice after the last great
glaciation, 1In Africa, the corresponding periods were either wet (pluvial)
or dry (interpluvial); and a geologist has worked out an interestinz theory of
the con.ections in arctic and tropical regions, Very serious discrepancies in
the datings of the glaciers will be found in books on the Ice Age or Old Stone
dAge; and, since the cultures are dated by correlation to the geologiczl data,
the cultural chroaology is narked by equally serious disagreements betmeen
authorities,

But we believe it —orta~hile, as an aid to the renory and for clarity,
to nake use of a syster: of dating vhich we regard as fairly accurate relatively,
if not absolutely, The basis of this systen is as follows,

Glacial conditions were not idsntical in the Alps, in Scandinavia, in
Britain and in Anerica, the four ploces ~here the geology has been rost cor-
pletely worked out, But on the ~hole it had been found out that there were
four nmain glacicl periods between about (800,000) and (20,000). It was learned
that each of the first three had two sub-naxina of cold, while the last one
was triple, Also, that there wms an extrenely longs period (about 200,000 years)
between the two riiddle glacintions., A murber of very interesting theories
have been worked out to account for the alternating warn and cold periods;
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and we can assure you that a reading of one of the many books on the Great

Ice Aze would repay you for your time., Here we shall say only that recently
there have been —orked out, fron accurate astrononical data, celculations
giving the variations in surmer heat following variable solar activity, The
effect of the planets or great stars, supposed to control} the sun- spots, is

not by direct variation of temperature, but involved air currents, special
stominess and increased snowfall in periods of increased solar activity.

The calculated curve of swrer sunshine gave three duplex and one triple
ninina in excellent agreenent ith the geologicsl evidence; and the longest
stretch of warmth between the niddle t—o cold periods, This fine correspondence
leads us to have considerable confidence in the calculated dates, We regret
only that we have not the space to recite some of the excellent geological
correlations with this computed daila; for exarple, writh the positions of the
corplex "terrace" systen of certain German rivers., We regret also that e
cannot discuss also the closely related theories of the origin of the continents,
and of the "continal drifts", as of the Anericas away fron Burope and Africa,
We will note only, in passing, the sinilarity of the Atlantic coastlines of the
Anericas to the west coasts of Burope and Africa; also the great sinilarity

of geological data near the two coasts, Not to slight our western ocean,

we note that geologists have theories vhich noke the Pacific the scar left

by the birth of the noon,

Since we cannot all be geologists and follow the injunction of the Book
of Job (XII,8): "Speak to the earth, and it shall teach thee," we shall
refer you, upon request, to the interesting books on these facts and theories,
The boldest of the theorists has broken the earth's crust into bits and re-
noulded it by arranging the pieces, as in a gigantic picture puzzide,nearer
to his hearts desire, Hereninds one of a figure in nany Bantu dances, There
the two partners turn back to back, burp, and part again, It is thrilling
to think of this figure on a continental scale, Africa parts fron Anerica,
then woos her nate back again in a later geological agzge.

To return to the Aurignacian artists, since their culture was due to
the gradual fusion of two older ones long in contact, a definite date is
neaningless, Qualifying terms, such as basal, early or lower, niddle, late
or upper, and final are often used to distinguish successive phases of a
culture, since the renains (stone tools, pottery, etec,) of the cultures are
found in superimposed layers. We follow Leakey in placin; "Basal Aurignacian,!
both in Europe and East Africa, in a geological period which we (not Leakey)
date roughly at (130,000); and "Lover Aurignacian® at (100,000) in Bast
Africa and (60,000 or 50,000) in Burope, Following these, there wa a "niddle
Aurignacian® invasion of Europe at about (40,000) coring fror Asia by way
of the plateau of Iran and Palestine, Whereas one of the races ""hose culture
fused to form the Aurignacian was of riodern type (Hono sapiens), the bearers
of the other older culture were of a different type supposed to have died out
gbout the tire of the last great glacier, The Lover Aurignacisns were of
rodern type, and the Asiatic or niddle Aurignacians were of the special
variety of H, sapiens forning the great race called the "Croragnon race',

This is really a nixed or hybrid race; but it is regarded by ethnologzists

as being in many respects, as in its brain size, perhaps the greatest race
which ever lived, Indeed, we shall have other occasions to note exarples

of this hybrid vigor, or "heterosis," resulting fron cross-breeding of racial
strains, Aurignacian nan's greater intelligence and better weapons accounts
for the disappearance of certain other cultures ot this tine, These cultures
7e shall not nare at this ronent; for we recall the story of the second in-
stallneat of this serial, and —7e fear that you, heoring a long list of culture
nares, races and dotes, ray 7ish to "zive up your place to Habbakuk!,

It is unfortunate how complex has becorie, the last decade, the picture
“Mmich e rust paint, In 1925, the picture of the 0ld Stone Age was given
fairly corpletely sorevhat as follows:
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Years B, C, Culture Races
12,000 Maglalenian Cro-nagnon i
15,000 Solutrean Cro-ragnon; Bruan
20,000 Aurisnacian Cro-ragnon, Griraldi
35,000 Mousterian Negnderthal
60,000 Acheulean Unknom
715,000 Chellean Unkxorm
200,0000 Zolithic or Pre- Trinil, Heidelberg &
Chellean Piltdomm

Thig picture is no— woefully iacomplete, in the liht of the knovledge tran-
spiring in the succeeding decade, Moreover, it is even inaccurate, The
above culture nanes survive; so also the nanes of the races (except that —e
hove used Trinil for the race of the "rmissing link," Pithecanthropus erectus),
But there is doubt whether the Brumn roce diffzrs essentially fromn the Cro-
nagnon; and doubt as to the negroid character of the Grinaldi race, which

was formerly assuned, Finally the above dates rmst be very greatly eanlarged,

Leakey, in "Adans Ancestors," after greatly simplifying the representation
of the actual facts, as —re have said nost great paointers do, found it necessary
to use about 80 narnes to diagram only the cultures of the 0ld Stone Age.

If he had listed those of the "nesolithic," M"neolithic" (ne stone), bronze
and iron ages, Thich follow, a rmch larger nunber of unanes —ould have been
required, Legkey acconplished part of the simplification to 80 culture nares
by lunping together all Europne, instead of treating separately the cultures
of Central Europe, France, Great Britain, Italy and Scandinavia, He could
neglect those of Crete and Greece, ~hose art flo—ered in the bronze and iron
ages, BEast Africa was treated; but not South Africa, ~hich was marked by
gore very interesting cultures, ‘

We shall not risk boring you by giviang now even a further condensed table
of cultures, Very soon we shall say a lot about races, At the noment —e shall
add to the above list of old stone cultures only two very inportant nanes,
These are, with probably riore nearly correct dates:

Clactonian (450,000 - 250,000)
Levalloisian (250,000 ~ 50,000)

These cultures and the Mousterian are know as "flake cultures," as onposed

to the Chellean and Acheulean, -mich are called "core culturest fronm the

type of stone irplerents —hich characterize then, It is easily seen that

if a lup of flint is dealt blows in a suitable way to fashion a tool of a
definite shape by knocking off flakes, hat is left nay be regarded as the
core, The Chelleo-Acheulean hand-axe, for exarple, is a core tool, The
Aurignacian cultures were characterized by blades, —hich are long, narrow
flakes with nore or less parellel sides, and gravers, —nich are generally
nade on flokes or blades, Different forns of stone knife blades characterize
various special Aurignacian cultures, We shall have rore to say of the cultures
later; but for details a book on the 0ld Stone Age or pre-history should be -
consulted,

Sone of the dates above seen very large, vhen —e renerber that our era
began less than 2000 years agjo., To nake ther: seen less stageering, e
propose to cite sone ~hich will dwarf then; for we prormised to &0 back to
the beginning of things, We are rerinded of the viempoint of Cratzer,
astronorer to Heary VIII, ~hose portrait Holbein peinted, After 30 years
in England, he had scarce learned to speak any Enslish, and his rajesty asked
the reason vhy, He replied: "I beseech your Highness to pardon ne; hat
can a man learn in only 30 years?" Sone vacue connection recalls nlso the
story of a painter's progress ith the years. Don Juan Carreno, the favorite



~5H=

painter of Charles II of Spain, sat quietly through a criticisn of a certain
copy of Titian's St, Margaret., After all preseat had declared it execrable;
Carreno quietly remarked: "It at least has the nmerit of shoming that no nan
need despair of irproving in art; for I painted it nyself when I was a be-
ginner,"

The oldest rocks, the lifeless era, of this earth, go back about
1,750,000,000 years; the earliest plants, 1,250,000,000 years. Jelly-like
aninals appeared at 900,000,00C; "orinary" or "paleozoic" geological tinme and
invertebrates at 450,000,000, Forests ond fishes (vertebrates) followed at
300,000,000; arphibians soon after, and the "secondary" period and the asme of
reptiles and birds at 200,000,000 years., The last great geological division,
the Cenozoic, the age of narmals, apes and rnan, is subdivided into the
"Tertiary" and the "Quaternary," The tertiary period included the following
epochs: The Zocene, 55,000,000; Olisocene, 36,000f00; Miocene, 17,000,000; and
Pliocene, 13,000,000, The Quaternary epoch includes the Pleistocene, —hich
is roughly coincident —7ith the Great Ice Ase, and Holocene or Recent tine,

We cite these dry but stupeandous fijures, even thoushh the shost of Habbakuk
haunts us, because —e —ish to place on rman's fanily tree the Aurignacian,
Magdalenian and later branches on vhich art flovered. We rmust ¢linb upwards
fron the trunk, vhich branched first not Then "apes becare nen" (for that
would be an inaccurate staterent), but vhen the anthropoid apes and the human
farily branced away fror one another, Fron the cormon anthropoid-hunan sten
the New World nonkeys split off in the Eocene; the 0ld World rwonkeys at the
very start of the Oligocene, Later, in the Olizocene, occurred the branching
of the great apes and the hunan foms, In the Miocene, the anthropoids had
advanced far toward the orans, chirpanzee and gorilla, and probably in sore
cases tomard man, A Miocene form is the ancestor of the orang; another
Miocene genus, called Sivapithecus, lies between the ancestor of the orang
and the as yet undifferentiated .orilla-chirpanzee-hunian stock, The lliocene
ancestor of these t70 apes is called Dryopithecus, It is a fossil genus of
at least b species, varying rmch in size and details., Sorie of its species
led to the gorilla, othsrs to the chirpanzee, others bet—een ther, All of
then show charscters closely allying; then to nan,

Strictly, the facetious ter: the "missing link," if used at all, refers
to the Qligocene-dated fork in the corrion stock which led to man and to the
apes; rather than to a link in o straight chain between theri, Perhops there
are knomm no fossil forms exnctly at the fork of this ¥, But forms very
close to it are knomm, Probably the Trinil man is close on the hunan side,
Close on the ape side should be placed sone recent finds., Ian the Punjab of
India, anong the Sivalik foothills of the Hinalayas, there was fouud a fossil
gemis, Palaeopithecus, so close to :an that there was doubt originally whether
he was nan or ape, He was finally reclassified close to the chirpanzee,

In 1924, at Taungs, Bechuanaland, South Africa, on the rmargin of the Kalahari
desert, there was found a new gemus, Australopithecus, -7ith the nost hunan-
like anthropoid face yet knovm, It has also been classified between nan and
the chinpanzee, but in the chinpanzee-zorilla (or Dryopithecus) group, and
closer to the apes than to man, This fossil was a six-year old "boy? But
only last year, at Sterkfontein, in the Transvaal, there was found an adult
forn of the Taungs type. Though extinct, this form has a nunber of traits
nore huran and less brutal than the surviving apes,

H. F, Osborn and other authorities believe that man's descent is to be
traced fron a prinitive ape~like form rore closely reseribling the chirpanzee
than nan, but less specialized in ape-like habits than the orang, He regards
the pre-~hunan stock as terrestial in habit, yet seekings his food in trees
and developini; a tree-walking habit, He regords the uplands of Mongolia or
Tibet as the birthplace of nan, The stirmlus to the developrient of rany
narmalian groups vas knomm to be because of the wave of aridity —hich oecurred
in Qligocene tire concurrently —ith the corplete elevation ofthe great con-
tinental plateau, The narrals (and the apes) had to choose between the wam
enervating forest-clad regions or the terporate but stirmulating plateaus,

In the elevated seri-arid upland enviromnent the strugsle for food was intense,
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Hence reliance had to be put upon the invention of irplerients and weapons,
Man's earliest flints served both these functions, The apes specialized

in arboreal life; nan chose to use his lower linbs for progression and freed
his arns to hold food and flints,

Perhops it is now the place to tell the story of on ape who tried to be-
core a painter; for we are leading up to our subject painting, It is related
that in 1302 the painter Buffalnacco was invited to paint the chapel of St.
Catherine in the church of San Francesco at Assisi., His host, the good Bishop
Guido, possessed a great ape, extroordinarily cunning, but nost nischievous,
This ape often gravely wlatched the painterat work, rmingling pigrents, handling
tools, beating eggs for his nediun, which was disterper, One Monday norning,
the painter discovered his figures ruined, his vessels all heaped together,
everything topsy-turvy., He concluded that sone one, rnoved by jealousy, had
wrought this havoc, But after a repetition of this catastrophy, and sore
confusion, he suspected the ape, although the ape had been chained to a great
log, He complained to the Bishop, who detailed six goldiers to stand watch,
and to cut dovm, without nercy, the guilty culprit., The figures were again
conrpleted, and on one Saturday nicht the painter was hastily swmoned. The
new naster, the ape, 7as on the scaffold; at once he had fallen upon the
vases Thich held the pignents, ningled then all together, and, plunging the
pencils into the mixture, had daubed over every figure, JApparently, during
the first episode, he had not ceased till he had repainted the “hole work
viith his own hand, besnirching all the physical representations of the saints,
if not their characters. On this occasion, the soldiers and the deposed
artist all stood watching the new naster at work, all being convulsed with
laughter, Buffalnacco nost of all, At length, the latter betook himself to
the Bishop, and said: "My lord, you desire to have your shapel painted on one
fashion, but your ape chooses to have it done in another," Then, after re-
lating the story, he added: "There was no need Thatever for your lordship to
send to foreign parts for a painter, since you had the naster in your house,
Perhaps he nmerely did not kiiowr how to niix paintsy now that he has learned,
he has no further need for help, I beg your permission to return to Florence,!
But the Bishop persuaded hin to stay; and the story ends by relating that, -
since Buffalnacco had been picked for the job because both he and the Bishop
7rere nerry souls, the only punishrient of the ape was being forced to renain
in a mooden eage watching the other naster at work, The leaps, flings and
contortions of the aninal then shoved his rage.
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INTER-SOCIETY COLOR COUNCIL
REPORT ON SURVEY OF TZRMS, TESTS, A"D PROBLELS
SUBCOMMITTE IV (A.S.T.M.)

PROGRESS REPORT FZBRUARY 25, 1937

The cormittees of tine Anerican Society of Testing lMaterials are organized
on the basis of the types of en.ineeri:y raterials to be coasidered, for
exarple ferrous and non-ferrous retals, ceraric and sinilar naterials, and ris-
cellaneous naterials such as coal, naint, textiles, etc, There are also
corr-ittees for certain general testing; rethods such, for exarple, as snectroe-
copy. There is no cortittee on coloriretry nor does the spectroscopy corrittee
cozcern itself with spectrophotoretry cg the physical basis of coloriretry.

An atterpt has Deen made tarough other I.S,C.C. nerbers of the A,S5,T.N,
aund thrown the Society's indexzes to collect data on color specificatious
and tests accedted as standards or as teatative standards by the Society.
It can ot be clained that this survey is rigorously cornlete in substonce
or final in form, At the end of 1936 the Society issured its tri-anmal
volure of Standards and its annual volure of Tentative Standards., This re~
port has not been revised to cover these latest publications,

It is clear even from a hasty survey that color is not one of the
properties of en;ineeriiy raterials Taich has received extensive cousideration,
The industries represeuted in the Society —mich have done mast are the paint
and piment (rore gensrally the preservative coatings) industries, the
petrdleun industry, and the textile industry, Data —ith reference to textiles,
hovewer, are being reported to the Iater-Society Color Council through another
choanel, narely the Anericen Association of Textile Chenists and Colorists,

The Arerican Society for Testing Faterials has forrmlated definitious
of terms relating to paint specifications such as "color" (which reads in
part "color is prinarily a physiological sensatioa"), "tinting strength", L
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tint", "shade", "hue', and "Bone!,

The Society has a standard nethod of analysis of the color charncteristics
of paint in terns of fundanental physical units, This rethod recognizes
spectrophotonetry as basic and recormends funied nagnesiun oxide as a standard
reflectin: surface but leaves the node of illunination and viewing to be agreed
on by the buyer and seller (of the paint), No rention ig rmade of any method
of converting the spectrophotoretric data to an equivalent stirmlus, The
standard netihod for testiu,: the rass color and tianting strenzgth of dry color
pigrents is councerned chiefly with the procedure for preparing and rounting
pastes in order to determine by visual inspection ~hether tuey are like the
standard, There is a standard nethod for preparin;: shellac either in the fom
of solutions or films in order fo deternine by visual inspection “hether it
is like the standard, In the ease of oleoresinous varnishes the standard
riethod for clor provides for corparing visually the light transnitted througn

the varnish with taat transiitted by a potassiur bichrormate solution of knomm
concentration ian sulfuric acid,
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A color test fror a ~holly different industry nay be rentioned here,
The organic impurities in sand for concrete are tested by corparing the color
of a2 supernatant allkaline solution ~ith that of an alkaline solution of tamnic
acid of knowm coaceatration,

The above staundard procedures have been accepted by the Society in final
forn, They are understood to be generally satisfactory and —idely used —ith
the exception of the spectrophotoretric :nethod, The specifications for pig-
nents in general read "the nass color and character of the tint formed by
rixture with vhite pigient shall be the sore as, aad the strength not less,
that of a sample rutually agreed upon by buyer and seller", In general, in
the pigrnent and finishes iadustries, as indicated Ly the Society's accepted
standards, specification of color is by nmeans of a physical staadard, in nost
cases Tithout any attermpt to specify tolerences. The colors are surface colors.
Tri-stirmlus specifications are ot used,

Turning now to the Society's tentative staadards, there are tests for
the color of lubricating oil aad of petrolatur by reans of the A,S.T.M. Union
Colorireter, a test for the color of refined petroleurn oil by reans of the
Saybolt Chrororeter and a teatative revision of the standard rethods of test-
ing electrical insulatiagz oils —hich provides that the tentative color tests
for lubricating oils be used, Both the A.S5.T.M. Union colorimeter and the
Saybolt chronoreter depend on the visual ratching in a divided field eye-
niece of the oil =ith glass discs, The glass discs of the Union colorineter
are defined in terms of Lovibond units ~hereas in the case of the Saybolt
chroroneter tney are defined in terms of trilinear coordinates calculated fron
spectral transrission data usius the 1931 I.C.I. standard illuninant C, For
both instrurents tiae light is defined as substantially illuminant C.

These tentative tests for oils are reported to Le used a good deal and
to be satisfactory. Revision is not beins counsidered. The nethod for
determining the color of petrolatw: is not equally satisfactory., The Lovibond
tintoreter is being cousiiered for this purpose but the difficulty of standard-
iziag and specifyiag tiatoreter ;lasses is recoymized as an obstacle, The
opinion has been expressed that color as an index of quality of petrolatun
products has frequently been over erphasized aad color as such is not usually
an irportant property.,

A tentative rnethod for testing soluble nitrocellulose base solutions
includes a color test -wich depeads on corpuring a bottle of the solution
7ith a vottle coutaining a standard platinun-cobalt color solution or a
standard cararel solution, The cararel solutions are used to extend the
range, vut the color is based on the platimur-cobalt standards,

It =7ill be noted that unlike the accented staadards, the teatative
standards of the Society include definitions based on spectrophotoretry and
the 1931 I,0.I. Standard Observer and Coordinate Syster,

Turaing now to the question of unsolved problems, the writer is not
authorized to request Ior the A,8.T.M. assistance in its program of ~ork,
It may be nentioned, hoever, that there is a subcormittee now active on the
subject of gloss, particularly of preservative coatings., The —ork of this
cormittee is not yet corplate, Dut the atterpt is being made to forrulate
definitions and recormend experireantal procedures ~faich will have the ad-

vantage of definiteness in dealii —ith this attribute of the appearance
of surfaces,
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There have been suvnitted to the Cormittee a.nurnber of definitions of
terms and provle s ~hich are ot in any sense official or representative of
the Anmerican Society for Textinsg Materials, They are, I think, interesting
to the Inter-Society Color Council as evidence of the usage of color ters
and tests in industry unofficially. Most of the terms collected relate to
the pignent, paint, plastics, and coated textile fields., Alrost ~ithout
exception in these industriss color is snecified by a material sarple, The
descrintive terms used are far from having any fixed or definite meaning,

In particular, it may be noted that the termn "bright" is very frequently used
to indicate saturation as it is also frequently used to indicate brilliance.
The terr: "hue" so ™ell recognized anong students of color appears to have
little industrial use, "Saturation" in gencral is not clearly and explicitly
recognized by industry as an attribute of color, In connection with colored
raterials the terr "strength" is widely used and is econonically a very in-
nortant consideration,

The —riter reels that Tuen a color terr is used in —ridely different senses
and not cousisteuntly even by one iundividual, let alone one industry, then the
recording of the variant meanings is of doubtful value. It certainly does
not pernit one to learn —what aay particular specker or writer neans to say.

On the other hand, it is doubtful ~hether the I.S.C.C. or any other organizat-
ion can force on incdustry a new vocabulary, It would aphear, therefore, to
the rriter that an exhaustive study of non-official usagze is hardly —orth
while and that usage in this field as in others will eventually be determiaed
chiefly by the students and writers, particularly if it becores evident that
there are practical advantages in the improved vocabulary.

On the other hand, the standard specifications an.. tests such as those
att erpted by the A.S5,T.M, represeut a considered atterpt by a nurber of
conflicting interests to get together on a practically useful procedure,
Such tests nay adnittedly lag behind the front of the procession in any
ropidly developing scientific field, but will represent practical conservative
opinion,

Unless, however, this sudject is to be kept an open file, the report of
this subcorr-ittee may ™ell be based on the 1936 Standards and Tentative Stand-
ards and brought to a close -"ithiz the next six ronths,
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THE COLORQUSZRY AID VISTIOITAIRE

Question 8: What is the Jifferexce between the iridesceant blues of the pea-
cock and thne non-iridesceut vlue of tne blusjay?

answer to 8: Writers on color covonly distinguish "structurnl colors" fron
the rore far~iliar "pigrent colors," Sinee structure of natter is involved
in both cases, the !istinction is so—evhat arbitrary. Pigient colors are
those supnosed due to th- chericol nature of a liht-absorbing raterizl, the
absorbers being the molecules, Thisg ca , familiar in the colors of naints,
dye solutions and lfeﬂ fabrics, solutions of commer, iron anl other chenieal
salts, and rany natural pigmsats, as of the chlorophyll of green plants, has
been treqted in the aas7er to question 1., Structural colors depend on, or are
profoundly rodified by, the georetrical arrangereant of the parts of a material,
This case 1acluues tihe colors nioiuced by eans of prisns, diffraction grotings,
thin films such as those of soap thblas or oil on water, or tue "li at"
scattering "particles of turbid media such os the suspended solids of nilk,
In all the "structural"cases, color is produced from noterials which then-
sélves nay be (but are not : ecpssarllj) colorless; e.2., raindrops in the
roinbov, pure nineral oil floaoting on mater.,

In bird feathers, it is cortvionly asreed that tie reds, yellows and blacks
are pigrent or absorption colors. Oa the other hanl, blues, —hites and tae
gso-cnlled "retallic" or iridescent colors are structural. Practically »ll
the non-netallic sreens are structural blues corbined with a pigrent yellow,
Iridescence is the rainbo-lilze play, of shiftins character, —hich results
wthen the point of vier or the angle of illunination of the iridescent rnterial
is cuonged, There is sone disagreersat aong suthorities as to the causes
of the structural colors of feath-rs, thoush illustrious uames are associated
wiith contradictory tnesries, Everyone admits that there is 2o blue pignent
in non-retallic blue featihiers, as those of the bluejay, bluebird, iadigso
bunting and kingfisher, Sore structural colors have been carelessly des-
cribed as"prismatic;" but thoise descriptions never explain ~there the prisms
are, nor how taey are arransed to .ive certain colors (blue, not reds nor
yellors).

It was shomm by Haecksr anl leyer (1902) that the non-iridescent feather
blues, as thyse of the bLluejay, are of the type ("Tyndall dluss") due to
scattering of "liget, of the form: we have already described, in paswering

question 6, for Irish blue eyes nad blue sky. The scatterins centers are
the very fine air bvbbles or pores in the outer layer of cells of the barbs
of the feathers, It is the blue of turbid media., Iore receatly, C.W, Masox
has confirred Haecker's 7oriz, and hias found no other structural or pignent
blue in non~iridescent feathz=rs,

The iridescent colors of pencocks, pheasants, trogons, »igeons, ducks,
grackles, and hurming birds are characterized by tiheir brilliaicy and luster.
The iridescence cores 7holly from the barbules; tiie barbs are an onague,

dark, dull bromm and show no other colors, Iridescence is seen in lignt re=
flected fron both surfaces; but only brom: ~rithout iridesce:ce is seen if tﬁe
feather is between the eye anl the lisht

Structures sirilar to prisms, to diffraction gratings, and to thiz plates
have been offered to explain the iridesceant colors, and Ilichelson (1011) vias
convineced that they *rere due to selective reflection from a pigrent surface,
the cause of the socalled "surface color" of many solid dye crystals, as
those of magenta. An equally srect nne, Lord Raylei-h's (1919), is assocint-
ed -rith a thin-filn theory. Mason (1923), after exarinins all the possibilities,

oncluded that the iridesceice is coused by thinz laminae or films in the barbules,
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and found no other structural colors nor surface colors, Ve shall leave it
to those interested in zoslogy (or is it corparative anatony, histology

or nicroscopy?) to losk y» the details of the geometrical structures -
responsible, On the other hand, we shall watch for an opportunity to discuss
sorie of the properties of and distinguishing tests for the interference
colors of thin films, surface and boly colors due to selective reflection,
diffraction effects and scatteriugs effects, At the riorent e shall state
only the rudinents of the theory of interference and note the iridescent colors
geen in the peacock's feathers, As we go frorm nornal to grazing incidence
of light, the typical color changes fron greenish blue through purple to red,
As wre oudl expect, Then the feather structure is swelled by irmersion in
certain organic liguids, the colors chanse; the sequence becones; orange,

. green, blue, violet blue,

Ve will recall the appearance of a soap bubble —hen seen in vhite light.
We see corpplicated bands of Veautiful colors, If e use light of a single
hue, we get only bands alternately of that hue and black., Ve attribute the
black spaces to waves fror the t-o sides of he bubble filn interferins —ith
or obliterating each other, The intensified chronatic color is due to the
reinforcing action of two sinilar arplitudes. Reinforcenent e suppose due
to crest neeting crest; interference to crest superimposed on trough., The
vwiaves starting from the two different surfaces, separated by just the proper
distance are in opposite phase; for one passes fron denser to rarer, the other
fron rarer to denser, nediun, If we nake a fine wedge of air by separating
two plane glass plates by a thin silk thread at one end, and view the re-
flected light successively in red and blue light, -7 see rore blue bands
than red bands., A little coansideration —ill sho— that this is because the
red rays have a longer wave length, Ve suspect, however, that the fenale
pea fowl does not atterpt to analyze, even so simmly as e have, the causes
of the peacock!'s gaudy colors,

Question 9: Why does a row of street lamps in a London fog seen redder and
redder at increasing distances?

Ansmer to 9: In answering question 6, —e noted that Rayleish's scattering
lavr describes the fact that red light is scattered only about a fifth as rmch
as blue light having a wave length two~thirds as great, by particles whose
dianeters are of the ofder of nognitude of the wave length of light", The
sricke particles in nixtures of fogs and smoke are small enousht to scatter
blue light riore effieiently thon red. Scattering of light is a phenorienon
waich is Dest treated by considerin; the scattering particle as a source of
secondary radiation, The arount of eiaergy of the prinary beeor ~hich is
scattered in varic's directions varies in a cormplicated -y ~hich —e will
not describe; but one important result is that only a snall portion of the
scattered energy eoatinues in the original :irection of the bean. Therefore,
since short wave light (roughly blue) is scattered riore than long vave light,
the residual bear remains richer in long (red) waves, The greater the thick-
ness of scattering material of course the more cormlete this process is,
Hence larps at greater and greater distances, seen as senarate beams because
of perspective effects, ajpear richer and richer in long waves. That is,
they are redder at increasing distances, Disral London foss can thus con-
tribute a few spots of color,



