TINTED FILMS FOR SOUND POSITIVES

Loyp A. JoNEs*

OSITIVE motion picture film on tinted support has heen avail-
able for many years. It has heen used extensively ; in fact during
- some periods within the past few years eighty to nmct\' per cent of
the total production has been:printed on tinted positive film, There
is little deubt that the employment of material which imparts a
‘pleasing and variable color to the sereen adds to the beauty of the
production, breaks the monotony of looking for long periods at a
plain black and white picture, and softens harsli. outlines iwhich.
otherwisc may produce: unpleasant lmplesmom But of mueh
greater Jmportance than these rather incidental wsthetic contribu-
‘tions of co]or is its great ‘potential power to enhance, by cither
objective or subJectlvo assoclation, the emotional swnlhcanec of the
scene with whieh it is associated.. It must be admitted that the
language of color—the. more or less precme evaluation of the emo-'—
tional valuc of the various hues, tmts and shades—is at present in-a
% rudimentary stage of'evolution. Correlations are in many cases -
subconscmuslv felt without being conscxously defined. It is entirely
possible, and in faet probable, that eareful study and cxperlmenta- ,
tion may lead to the development of this language or symbolism’
into a powerful emotional tool mn thc hands of thc master motlon
" picture dramatist, |
Reeent scientifie advances have made possible: the 1cpzoduct10n?
of sound along with the motion plcture the~sound record, consisting :
of a series of photographic images varying in cither denmti’ of width, =
being carried on the edge of the positive film band. - Although thls
has added enormous powblhhos to the dmm.ltlc power of the mo-»'?-,;
tion picture, it has made it impossible to continue the use of thcg_j_f'_
tinted positive films which have_been employed during past vears.
. The Iecorded sound is repr oduced by the actmn of hght whlch passesf'“'\_f_"
cell. The ma_]ont) of dy es used in makmg these tmted I\nses absorbf-‘“;.;
strongly those wave-lengths of radiation to whlch the photo electmc"‘"

cell is most sensitive. FHenee the roqpomc of: thc coll is so0 roduced
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“in magnitude that high amplification of the photo-clectric (gUrl'entleJS'
required to obtain sufficient volume of sound. This high ampl-
fieation may .increase unduly the inherent cell noises ,and micifg;:
phonic disturbances in the amplifier so.that the reproduced é()'utldf,;_i?i
of intolerably poor quality. - As a result, the use. of tinted film has -~
been entirely discontinued in the production of positivés;éarrying"ji‘i‘f“‘!
photographic-sound record. . Therc 3is little doubt that this ahsend¢ ..
of color from the screen constitutes a serious impairment -of the
beauty and dramatic power of the sereen production. Itis desirable;
therefore, that a means be found for producing ‘a tinted positive
film which,.when used in making sound- positives, will not interfere
~ with the satisfactory reproduction of the sound record carried t]zqifg! =

on. ‘

All-over Tints vs. Clear Soud'zd’:'lfjrgqﬂg i
This problem can be solved provided coloring materia_ls"can"‘b__(? o
found which, while absorbing a ‘relatively small amount of that
radiation to which the photo-eleétric cell is most sensitive, will pro-
duce, by sclectively absorbing the radiation to which the eye is
sensitive, colors or tints of the desired lue and brilliance. . These
dves, or carefully determined combinations of dyes, ean be appliéfdf -
to the film base in the usual manner and thﬁs,cnablevthe mani:
facturer to offer a product at no greater cost than the regular 'cle_'.ftr"'
base positive film. | L S . :
~ Another solution of the problem lies in applying the tinting
dyes to the film band in such a manner as fo leave untinted a narrow—
strip of proper dimensions and position on the film band.  The "
sound record can then be printed-on this uncolored area and the
cound will be satisfactorily reprodiced without interference of the'
tinting material. Unfortunately this .method involvcsz}';il-'_'gﬂreafé:;,
eost of manufacture, since the tinting dyves must be applied to the -
sndividual 35 mm. strip after the base has been ,CIhlllSi_Oli'antéﬂ,\iﬁﬂhf;;
eut into narrow widths. It is obvious that technically this represents:. -

ihe most satisfactory solution. “This was recognized by’ us; somit,
considerable time ago and app

’

5

lications were made for patentsiito,

I e A

i e . . . . . RS fis
cover the idea. Methods and machines for accomphshmg;tlus';hqfeﬁf
been devised which give very satisfactory results and it is probabl

that this'material will be available' in the near future. B,
~ The first solution suggested, namely, the use of dyes, or other,
- coloring materials applied over the entire area oftlleﬁ)nlan 40

-
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‘deusted prCtl‘OphOtOlllCtI‘l(‘dlly as to tlansmlt frecly the radlatlon
to whieh the photo-electric cell is sensitive, seemed worth furthgr

- study, and-after-a rather lonn'thy series of experiments a- number of ~
satisfactory tints have been obtained. These represent the entlre
gamut of hue and, in our opinion, are of the most qatlsfactory dcpth
or “eolor saturation for use in ‘mphmn' color to.the motion pleturo
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Color ScnszthtJ of Different Photo eleotnc Cells
In approaching the problem of selecting. dyes for this purpose

it is neeessary, first of all, to determine just what wave-lengths of ..
radiation most strongly excite the photo-electric. cell with which the g
“tinted material is to be used. It is necessary, therefore, to- de i
termine the spectral sensitivity of such cells.” Photo-electric. cells'v}i""*-'
may be made by using any onc of scveral dlfferent materials, such;"
as potassium caesium, sodium, and other alkali metals These: may
be of either the evacuated or the gas- -filled type. ‘The spectral{f‘
sensitivity depcnds upon many factors: and asa result cells dli’fermg K

enormoisly in speetral sensitivity are avaxlable., To the best of. ourf
knowledge, however, there are only two types of cells: used extan .
sively in commereial installations for the photographlc reproductlon
“of sound. Onc of thoqo mmmfnctured by the 'Western Electrlc‘
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Company and used in the cquiprment installed by the Electrical:-
Research Produets Incorporated, i of the potassium gas-ﬁlléd-tybe;‘?f
The other, used in the equipment installéd by the Radio Corporation -
of America, is of the cacsium type. o RO T

~In IMig. 1 are shown the’spectr'al'sensitivity‘cur‘vcs of these two
cells, curve A\ being that for a potassium and curve B that. for a -

By
¢

caesium cell. The ordinates of these curves are proportional to the
photo-clectric currents generated when excited by equal amounts of |
cnergy of the wave-length as indicated by the abscissa values. The
proportionality constant used in blotting . these eurves is not the

same for the two cells; henee these eurves eannot be interpreted as
1207 , ) | , ~ e /> R
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Proeme 2. Visibility and tungsten energy (3000°K): (A) relative en-
ergy of radiation from tungsten at 2000°X; (B) visibility of radiation (rela- .
~tive brightness for equal energies). : ' ' SR

indicative of the relative total sensitivities of the two cells.'_‘.‘f".l‘hfeyf{,f
do show, however, the way in which gensitivity varies with fwav‘ef-';}.f
length, and this is the information in which we are particularly.:
interested at present. The monochromatie radiation lised,in;;_{th'(}f“
determination of these sensitivity functions was of high- s'peﬁffi;]'f
purity, being obtained by using two monochromntic'illumihhfdl‘g;g
operated in tandem so as to effcetively eliminate all seattered ra-,
diation. The photo-clectric eurrent generated was measured with i
high-sensitivity galvanometer. The amount of energy incident upo
the photo-clectric cell was measured by means of e :_’tl'\erm!'t_’)ii)i‘f
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and high- senmtlwty galuanometer Smce the thcrmo electrlc cur-
rent is direetly pr opmhonal to the energy incident upon the, thermo-
pile (regardless of wave-length) it follows that the senmthty of
the photo-electrie cell, defined in terms of the photo-cleetrie current
per unit of energy, is diveetly proportional-to the ratio of the photo-
“electric current to the thermo-electric current, P/T.. Every pre--
caution was taken to climinate all possible errors and it is felt that -
the curves shown in Fig. 1 represent with high precision the sensi-
tivity of the cells in question. The author is indebted to Dr Otto
Sandyik of these laboratories for these data.

The curves in Fig. 1 show the ' relative ma"mtude of the photo-
clectrie currents resulting from the action of oqual amounts of en-
ergy of different wave-lengths. In practiee, the photo- eleetric cell i is
excited by an incandeseent tungsten hmp which -docs. not emit
equal amounts of energy at all wave-length. To obtam the effee-
tive spectral response curve it is necessary to know the speetral dis-..
tribution of energy in the radiation emitted by the incandescent
tungsten lamp.  This depends upon the temperature at'which"”the |
filament is operated. In commercial sound repr oducmrr mstallatlons
this is approximately 3000°K. In Fig. 2, ciirve A shows the relative
intensity of the radiation emitted at dlffCICDf; wave-lengths for this -
source. It will be noted that reldtlvely little energy is emltted in’ thc‘:“
‘short wave-length region to which the photo-eleetrie cells. are most -
sensitive, while relatively Lngc amounts.\ot ladmtlon_al emltted at

lenger wave-lengths, | -
In Fig. 3 are shown the effective spcctral 1esponse curves for" ‘
~cach of the two cells when used with a tungsten lamp opcrahng at
3000°K. The ordinates of these eurves-are detmmmed by multlply-
“ing, at each wave-length, the ordinate of the sensitivity curve (sce
Ilig. 1) by that of the tunﬁsten energy: curve, Fig. 2. -
‘Tt will be notod that the response curve of the potassmm ccll
(A, Fig. 3) has a rclatively high sharp maximum at wave- 'lenf'th
425 my. It decreases rapidly fm both longer and shorter wave--v-.‘.:
lengths, reaching a value of 10 per cent of the maximum nt 490 mp.,
on the one hand and 340 my. (eqtlmatcd) on the other.™ Thc eﬁ'cctlve
response curve for the caesium cell is shown in Fig. 3, curvc B, and o
is of a broad flat type having a maximum at 420 mp. I‘or ]ongér;"“
wave-lengths the response deereases p:rndunl]y l'onchmg ’u vnlué
which 1s 10 per cpnt of tho ma\lmum at appmvmntolv 700 m
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- The responsc at 700 my, the long wave-length limit of the-visiblé
speetrum, is 35 per cent of that at the maximum. It will be Iil'Oted?f'?'?";
that the maximum of response is at practically the same wave-'-
length for these two cells, although the caesium cell »l}'as a muLh
broader spectral sensitivity than the potassium cell. It is evident -
from a consideration of tliese response curves that any coloring ma-

. terial which absorbs strongly in the region hetween 400 and 500 mp.
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FIcURrRE 3. Effective spectral response curves when using a tungsten lamp
operating at 3000°K: (A) potassium cell; (B) cacsium cell.

will have a rcla_tively high density if measured in ’terqis-of this ph'dtd‘-"..-
" eleetric cell and a tungsten lamp. These wave:lengths impinging -
n the retina give rise to the colors described qualitatively as violets -

Jues, and if thesc wave-lengths are absorbed from white light*
the remainder produces a yellow color. Yellow dyes.in general
therefore have high photo-clectric densities. This is true qualita-
tively for both cells although it applies with.much greater foree in :
case of the potassium cell which has a ,1'elgti§‘cl}' Narrow qenmtgwty
hand in the short-wave region. As a result of the difference in shape

of the response curves, certain colors, such as yellows, give relatively

lower photo-clectric densities when. measured with the. cz;csi'um;é:efl_l
than when this guantity is determined by means of thepotmzqmm 4

* cell.

-
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. ~ Color Sw\sztht‘/ of the LJc .
The eye is a receptor of the synthetic.type and does not analyzc '
a heterogencous radiation into its component parts. The-sensation
arising from the impingement of heterogencous mdx.mon on the-
retina has a single hue charactevistie, and identical sensations of. h\le
- may be excited by heterogencous 1: adiations differi ing very w1dely in
actual spectral compositions as determined bpectxophotomctrlcally.
It iy evident, therefore, that there is a possibility of obtaining a' de-
sired color by several different types of speetral absoxptmn curves.
Since the radiation required to actuate the photo-eleetric - dell is
localized in a very definite wave-length region, it follows that the
course to be pursued in the solution of the problem in hand is to select
absorbing materials which most efficieritly transmit these wave-.
lengths and at the same time most completely absorb those wave-
lengths which, when subtracted from white light, operate most effi-
ciently toward the pr oduetmn of a color having the dem ed hue and
saturation characteristics.’ | : = : S
In order to proceed most dnooth and 100'10;111\' in this direction,
knowledge of the visibility of radiation is of considerable 1mportance
This knowledne is of assistance in deciding just what particular type -
~ of selective absorption will most eﬁ’iment]y pr oduce a des1red color
and, at the same time, most efficiently transmit thosec wave ]engths“' __
~ which are required to excite a photo-clectrie cell. Curve B in Fig. 2
shows this visibility function, the ordinates being pr oportlonal to the
magnitude of the visual sensation produced by the action on. ‘the
retina of equal intensity of radiation of the various wavc lengths,f_
“as indicated by the abscissa values. :
~ By judicious choice of dyes and dye mixtures whlch give, spec—" |
| tral absorptions correctly adjusted with respeet to the photo-electrlc' .
response and to the retinal sensitivity, it has been found possxble tn;,_':_‘;
produce a series of colors having hues distributed throughout ithe
entire hue scale and at the same time havmg relatively low. densities. ‘_
as measured with eithér the potassmm or thc caesmm photo-electrlcﬁ;_f
“cell-tungsten lamp (3000°K) combmatlon‘ L EA i
“As a preliminary. to this work a careful spectro-photometmcg"'
‘analysis showing the seleetive absorptlon characterlstlcs of: several_. ‘
“hundred available dyes was made. ‘It was soon found that it would"‘; |
he quite impossible to produce colors**of*the*red orange vellow grbl p:
without absorbing some of the rndmhon to whxch theqe»l;phot(o
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electric cells are most sensitive. The question then arose as .t('),':thef,
absorption permissible in practice. There arc really two phases to’

~ this particular problem, onc involving a determination’ 01’1decis'i6ﬁ

as to. the magnitude of photo-electric absorption for which satis-
. factory compensation can be-made by increasing amplification with-
out encountering serious electrical diffculties or sacrifice of quality

" in the reproduced sound. The other involves a consideration of the

volume change which takes place in passing from one color to an- -
in a reel of sound

other when thesc .are assembled consceutively 1
L i - ) .o

positive. - - L |

Permisstble Range of leto-clcc!riciI)c-n'.s-ity of Tinls
A large number of experiments were made in this laboratory to *
hich a rational decision relative to these
r _hnving,reached conclusions as to satis-

photo-clectrie density

cather information upon w
- points could be made. Afte
vactory values for maximum and minimum
“values, the matter was diseussed with several authorities in the field
ot photographic sound 1_'(}1)1‘0&11(31&011, communieating migiile'e_ring,v"
and.accusties. The opinions from: these individuals corresponded
 surprisingly well with those based upon our bxperimcntaf results.
There seems to be no difficulty encountered in‘inéreasing ampli-
fication to compensate a photo-clectric density of 0.3. This photo-
electric density can be looked upon as equivalent to a certain loss of
volume which in turn can be expressed in terms of transmission units
(decibels). In order to convert a density value, density being de-
fined as the logarithm of the reciprocal of transmission, to equivalent
deeibels it is only nceessary to multiply by 20. Thus if an opt'i(cal."'
density of 0.3 (mecasured, of course. in terms of the photo-e]ectric
cell and tungsten lamp combination being used) be inserted hetween
~ the, exciting lamp and ‘the photo-electric cell it will be ne'c'_css_ary'@‘td '
inerease the amplification by 6 deeibels in order to obtain the same

" volume output. On commereial equipment the volume ‘control; is -

adjustable by steps, in some ecases. each step corresponding to: 2
decibels, and in others to 3-deeibels. Thus, the use of a tilitcd}_ﬁjlﬁi_iﬂ;ﬂ;
base having a density of 0.3 will neeessitate ndv:m"ci}l‘g the: volume.
" eontrol by either 2 or 3 steps.. This represents a relatively small-
‘pereentage of the total amplification, and there seems to bellftle
doubt that the required.inercase in amplifieation can be obtmr{ed

satisfactorily. o = : S

-
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Permissible Volume Clcange¢ |

The permissible ehange i volume oceurring in passing from ohe. |
tint to another i, in the last analysis, dependent upon the scns1t1v1t)
of the car to changes in volume. Under 1deal oondltlons of obser-
~vaton, the change in loudness (‘01'1'espondmn' to a volum(. change

pmducod by one decibel variation in amphﬁcatlon is just pereep-
tible. It should be rememl hered that this ehange is perceptible only
under ideal conditions. The situation is similar to that whieh.
“exists relative to photometric sensitivity, that is, the sensitivity of
the eve to differences in brightness. For instance, in a photometric'-
field where the {wo halves are immediately juxtaposed in such a
“manner that when the two parts of a field are identical in brightiiess
the division line is invisible, a difference in bn«rhtneqs of 2-per cent
(actually 1.7 per cent) is just pereeptible provided that the field
subtends a visual angle of 3%, that the brightness level is optical, and
that all disturbing factors are removed.. Such ideal conditions -
seldom exist in practical work, however, and it is customary to re-
Cgard a Lrightness difference of 5 per cent as the least difference
which s of mmportance. Similarly, in the case of oral sens1t1V1t),
when the comparison is made between pure. tones of the same fre-
quency binmediately juxtaposed i in time and.of -a loudness to wh1ch
the ~ar is most sensitive, one decibel is just percq)tlblc. In practlcc, -
however, it is probable that 2, or even 3 decibels constitutes a more
at inmal specification of the amplification change which will produce
gt noticeable difference in volume. On assuming, therefore
tha a seedion of uncolored base is‘Tollowed by a colored base havmrr
‘a pooto-eiectric density of 0.3, the change in volume of 6 dembels
wil! rep:osent two, or- porhaps three, just.noticeable dlfferenccs...,
Althougl this variation in most eases may not. be unduly obJectlon-:
able. it is felt that it is somewhat too great to meet the most r1g1d
requirements. It is therefore proposed to establish also a ]ower,
‘density limit of 0. 10 and to adjust the selective. absorption of all the
_miembers of the series so that none shall have a dens1t} less than thls
value. Turthermore, it is plODOSCd that when a hueless sereen: is.
“desired a positive film finted witl: + neutral (non-sclective) dyc be
used. The photo-cleetrie and, incei” *ntallv thc visual denmtv of this
“is adjusted to a value of 0.10 corr csponding to 2.0 decibels.: If this-
material is used in conjunction with one having . dcnszty of 0.3 the.
volu ne change occurring at the tmn‘:ltlon from one to thc other

‘.-a -..-ﬂ...__.—»- - .._'.-,“.—_. ...-._....__.
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will be that corresponding to a change in amplification of 4,0 decibels.
This total change is a little greater than the volun:e change whiehs;
under practical conditions is just noticeable, and is certainly less:
than two such steps. It is felt that volume changes of this 'magni
tude are entirely negligible in practieal work, espeeially. since a7
change from one tint to another usually occurs with a scene change .;
at which point a slight volume change may logically be c)épected.fjf?
It is of interest to apply this reasoning also to the case of max1-
mum permissible density discussed -in the previous paragraph. It
will be recalled that'a value of 0.3 for photo-clectric .density was
fixed as being a reasonable upper limit. The amplification’ change !
required to give. the same volume with such a film, as compared
with clear base positive, is 6 decibels, which corresponds to two'or
‘perhaps threc just noticcable volume differences. It is evident that
this represents a relatively small inercase in amplification and that
no serious difficulty should be encountered in raising amplification
- gufficiently to. compensate for the use of a colored base having a
photo-electric density of 0.3. | S g
- The conditions which have been established, relative to per- v
missible photo-clectric density of tinted base. for use in making
sound positives, may be summarized as follows:: BRI I}

Maximum photo-electrie density 0.3, amplification _~increﬁient 6 3

decibels. o 5 s
Minimum photo-eleetrie density 0.10, amplifieation ihcrement 2 :
decibels.. S ’_ R BRREN
Maximum variation in density 0.20, maximum volume vm_'iation-.k{f‘;
. 4 decibels. - o T
It should be understood that the values of density specified above .;
ave relative to clear film base taken as equivalent to a transmission '
of 100 per cent, density 0. It scemed desirable to t:_xpresS,all#gsulté‘é
in this manner since the factors of intevest are those relating to the *
changes of photo-electric transmission, volume, ete., as compared to i

the conditions existing when the sound record is carried. on a clear Y

film base.: '

L

Vaisual Characteristics of thc“chcn{cc-ﬁ"Tin{!s A
In Table 1 are given data relative to the visual characteristies
of these tinted materials. Considerable thought has been given to

. ' g ' o .. Ve, P '«:,,4
the names by which these -tints are to be designated.” It/ 'seem
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(102311(1})10 from. a’ consideration of the probable assocmtlonal and -

emotional value of eolor when a])phed to the motion picture screen, ! f

to designate these tints by names sumrestwe of their potential |
psychological effects and appropriate uses. - This particular phase*

of the subjeet will be discussed in greater detail-in a later sectmn
In the column designated as ““A’* under the title .
‘““Huc"’ are given the values of the dominant hue expressed in wave- i
These - determinations refer speeifically to the color of a -
white screen when illuminated by light from an are of the reflector =
type with.the tinted hase placed between the light source and the .
Tt therefore is a specific designation of . the sereen color
_obtained when these materials are used with a light source of this' "
It is realized that in practice a certain variation.in thése ;
hue values will result from the usc of light sources differing from' .
the one with which these hue meéasurements were made. Ior in- |
stance, with a high intensity are of either the condenser or the re- | .
Mfleetor type, the color of the emitted light is probably slightly bluer
than that emitted by a reflector are using ordinary hard-cored ear-
Under these conditions the hue values will be shifted slightly. -

of the paper.

length,

.Screen.

character.

bons. ‘

The difference, however, is so little as to be considered negligible
TABLE I
A Visual characteristics. of. the serics of tints
No.  Color Name Hue T Description .
/ - No. % I S

0 Clear base —_— —_ 100 - . Hueless, clear
1 Rose Dorée 633 1.0 57 Deep warm pink
- 2 Peachblow 619 4.0 61. - Flesh pink

'3 " Afterglow - 603 75 66 . Orange

4 Firelight .. 596 12.0 66 Yellow-orange

5 Candleflame 585 17.5° 75~ Orange-yellow

6 Sunshine 579 23.0 83 ~ Yellow -
.7 Verdante 520 36.0 57 - Green

8 Aquagreen 505 40.0 40 Blue-green’

9 Turquoise 400 . 43.0 . 46 - - Bluo .

10 Azure 484 470 © 28 Skyblue
-11 - Nocturne 476 510 . -2 L Violet-blue -
12 Purplehaze S 455 565 - . 38  Blueviolet .
13 © Fleur de lis —575 60.0 25 . Blue-purple - I -
14 " Amaranth —557, 640 . 31 - . Red purmo
15 Caprice —537 67.5 83 < Cool pink ‘
16 Inferno ~ —508 715 36 . "l Red- magcntn

17 - Argent ' = R TR !."Hucleas : ”

&

'w,w“"
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1f these materials are used in a,

from the practical standpoint.
¥ tungsten Tamp there will prob--

- projector employing a high efficiene

POSITIVE FILM TINTS

RIDGEWAY HUE 3CALE
NO.  NAME

NAME NO

- 7| —— . #16 INFERNO
TY SE —— - ‘ |
©9 RN ROSE S le——— 15 CAPRICE
65 TRUE PURPLE— 2L {4 AMARANTH

, 63— ,
| AMELHYST | |
|68 T VIOLET ool _ I3 FLEUR DELIS
57 BLUISH me;T—S—s——:*.;__'_——' 12 PURPLEHNAZE .
53 PHENYL BLUE— - :
51 11 NOCTURNE
49 SPECTRUM BLUE—> o N
A 4T —i¢ 107 AZURE
45 CERULEAN BLUE—>| - o
| 43 _ 9 TURQUOVSE
4] BENZOL gaem—;;——-><>____._ 8 . AQUAGREEN
37 VIVID GREEN ——;;——-9<___ 7 VERDANTE
33 NIGHT GREEN ——>
: ' 31 —
|29 NEVA GREEN ————>
GREENISH ~_©. - | -
|25 AT R | |
YELLOW 55 7l 6 SUNSHINE

12 1 LEMON CHROME——= _ |
9T 5 CANDLEFLAME . | |

15— .

CADMIUM - I
13 | ORANGE'T__EG——'— 4 FIRELIGHT - °
9 FLAME SCARLET—————> R -
) FLAK g —ke—— 3 AFTERGLOW -

CARLET T e—— 2 PEACHBLOW ':-

— .

| SPECTRUM RED— < ROSE DOREE ' =

Positions of the tints on the Ridgway Ilue Seale.

rture from the hire values i ndib?’?u;gd m
1 yell‘ow‘cr', thgn—‘ that emittcd,byggthé;hx ik

FIGURE 4.

ably be a rntller' great depa
" Table 1. This light is mucl
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" and hence the use of a screén 1llummatod by a tungsten Iamp in
conjunction with these tinted bases will give apnreciably. different
hues from those indieated in Table I Tn the cdlumn designated as
“No.”" under “Iuc’’ are the Ridgway hue numbers. ~ The system
of color nomenclature developed by Ridgway! is one of the best
‘available. The entire hue gamut, including the spcctxal hues and
the non-spectral purples, is divided into 72 -hue steps. These hue

“steps are equally placed on the sensation scale.

Tints Evenly Spaced Alonyg Normal I ue Scale ,
- Losetting up a-seale of hue it is not satisfactory to adopt_in-
tervals which are identical in wave-length difference because the
sensitivity of the cye to hue differences varies enormously through- -
~out the speetrum. In or der to establish a normal hue secale in wlneh‘
the steps arc equal in terms of sensation, it is necessary, therefore,
to use wave-length intervals differing mdcly in ma"mtude It will
be noted that, with the exception of a region in the orange, vellow, -
and yellow-green, the hues of these tinted materials are fairly evenly -
spaced on tle normal hue scale. It scems hl"hlV desirable to adopt 3
such spacing, sinee it makes available the entlrc gamut of hue and a -
" ¢hange from one tint to another produces a hue deIacement of
known and fairly equivalent subjective. magnitude. The pOSlthI‘lS‘,,
»f the dominant hues of these coloxs are shown graphically on the
chart in Fig. 4. At the left are given the Rldﬂ‘\\ ay hue numbers and
the names applied by Ridgway to these hues when occurrmg in
~olors of high saturation. - At the right in the first column. are the
sumbers for the tinted posmve films, and the names apphed to these."
‘[t should be remembered that these eolors are in gencral of Ielatlvely' :
‘ow saturation and it is considered that these more dehcate tints are
»f greater utility for use in applying color to the motion plcture .
sereen than those of higher saturation. Tt is a rather peculiar co-
nmdence that the eolors corresponding to the hue numborq 25 to 35 v
vhich are absent from this positive film series, are those which, ac— ‘o
ording to all of the available psychologieal. data (see Lukiesh, loc.
it.), are the.colors classified as least agrecable or least preferred. .
“hese color preference data are derived from a'large group of ob- -

ervers and hence are very significant. It has been: impossible thus
ar to nhfnm these hies with suffie wnf]v ]m\' phofo—electrlc denmt\‘
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Possibly further sear ch may reveal dyes whlch will pernut the manu-
facture of these hues if such seems to be nccossax:y or deqlrable. '

In Table 1, in the column deswndtcd as ‘T, are ‘the values of
total transmission for these. cololed matcrmls as measured v1suall) :
usmo' the reflector are as a ]wht souree. Thesc values are thcrefore ’

30 11
s >
z
E
a 15
z —
W . S
D o = - /: B »
1.0 ' \
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5 \ ' - 4 Z
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o WAVE LENGTH (mp)
I'IGURE . Speétrophotomctri'c curves for Rose Dorée, Aquagrccn and l\octume
a direct measure of the sereen brmhtness
tinted materlals as compared W1th the s
‘when using clear base positive.
transmissions of the red, orange, ¥
are relatively high, while those o
relatively low. This eondition exis
fairly definite color saturation effects.
sequence of the visual sensitivity and tr

of dyes that the colors in the former group have rclatlvely hlgh"-
ified color saturatmn, while the trans-
general low when a cor-;ﬁ’i{‘

caturation is obtained. In the last column m*e*“-'

‘visual transmissions for a speci
mission values in the second group arc in

responding color
given short verbal

descriptions of tho color c}mmctm'lstlcq

obtamed \»hen using these ¢
creen brightness e\lstmgi;
" Tt .will be noted that the v15ua1‘j..
ellow, and yellow- green colors
f the green, blue, violet series.are
ts since it is desired to obtam_
It follows as‘a natural ‘con- |
ansmission characterlstlcs'
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To show spectro photometne eurves for all of the seventeen.’r'-
members of this series scems unnecessary, but it may be of mtercst-‘
to- consider two or three typical cases. In-Fig. 5 are given such
curves for tint No. 1 (Rose Dorée), a warm deep pink; tint No.'8
(Aquagreen), a clear blue-green; and tint No. 11 (Nocturne),a deep, "
~ violet-blue. Inspection of the curves shows that each of these

colors has a decided density minimum throughout all or some part
“of that wave- length region in which the photo- electrlc response is
maximum. The minimum density does not fall at the same wave- -
length in each case but shifts with the demands of the selectlve ab-

sorption necessary for obtaining the desired visual hue. .

TABLE II '

Photoclcctuc dcnstt_/ charactcnstws of the series of tints .
Caesium Cell

Fim Tint Potassium. Cell _ |
, » . _TU. - D T.0..
0. Clearbase. .. . 0.0cciee 0.0 - . 00 , 0.0
1 Rose Dorée | 0.19 38 . - 015- 3.0
2 Peachblow | 0.17 X 01t 2.2
3  Afterglow S 0eT 54 015 3.0 .
4 Firelight 0.27 5.4 .o011 22
-5 Candleflame 024 - 4.8 o 009 .. . 18
6 Sunshine 0.27 5.4 006 . 12"
7 Verdante C0.28 5.6 0.18 - X1
8 Aquagreen 0.26 L 5.2 0.27 - 54
9 Turquoise 010 2.0 024 . 48 .
10 Azure - 0.09 ) 1.8 027 . . 54—
11 Nocturne - 0.00 . 1.8 0.28 - . 56
12 Purp](}mu : 010 2.0 - 0.22 ST 44
13 Fleur de lis . 0.14 2.8 0.30 8.0 -
14 Amaranth 011 2.2 024 . - 48
15 Caprice 0.09 18 014 . . 28
16 ‘Inferno -~ | 0.18.. 3.6 C0.22 L 4400
17 Argent 0.09 1.8 010 2.0
Mean 0176 3.5 0184 37
Maximum ©0.28 5.6 10.30 C 8.0
~ Minimum - 0.09 1.8 _ 006 L 1°"
,Maximum A 0.19 3.8 oooes 48

o'.
4

~ In Table II are given data 1elatmg to. the photo elcctrlc densxty
~ characteristics of these materials for potassium.and caesium: cells-~
-of the types in extensive use in commcxcml mqtallatxonq Densxty
1lués are demgnnted as “‘D,”’ w}n]e in. thc co]umns de*ugnated as
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- limits is 0.19 (equivalent tQ_3'.8 decibels),

. af the bottom of the figure,
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«TJ°? are given the equivalent values in dccib_els, these representing-
the ampliﬁcatio‘nin‘creme"nt required to compensate for the volume:

.

depression oceasioned by the use of these materials. - ooooe

It will be noted that ‘the spcciﬁé_ations 1‘c]ati\'cy’g0"jmax'ifl‘fum
density and maximum density difference previously sot forth as-de: - .
sirable have been met In actual materials with a fair degrec of -:

preeision. In case of the potassium cell. the maximum density is ¢

| GRAPHS SHOWING VOL. VARIATIONS
ok o  POTASSIUM CELL _ |
| 4008, | DR
o L —MEAN
Szl
0 —— - -
CAESIUM CELL . R e
Ll R A SRR
" 4
D .
\/
B #-ﬁﬂt.- . . .
U TS B B G T N Sxatoed HESNR UUNE WA WIS T
0 T8 9 16 1 1z 1 14 15 16 17

'\ 2 B» 4 5
Pigrre 6. Volume vurintion resulting from the use of the series of - -
: . ) . . : A .
seventeen tints. - e S

0.28 (No. 7, Verdante), slightly less than the vztlud_of 0.30 chﬁsic}cred

allowable, while the density differcnee between the 11ppqr;'i";ind‘-Icwcr“
, also slightly less than tlmt

considered tolerable. With the caesium cell the maxirhlim“fdgns‘ityﬁi ;

is exdetly 0.30 (No. 13, Fleur de lis), while the m:zi.\:imt‘liﬁlfdiffke‘l"éﬁéf‘c\.
is 0.24, not appreciably greater than the specified 0.20." . §

~ The volume variation through the entire series ‘of seventeen;
tints is shown in Fig. 6. The ofrdiijatlc's'f indicate 'cheﬂ,i,ncrea‘:."%".'“t j
;1mpliﬁcuti0n, expressed m decibels, véquired in oh_éh‘ca%iﬁb";;‘iﬁé h
same volume output, with the tint as ixidi'c‘tifcd by th:onu nbe
as compared with a- sound ‘ recor

EE Sy

[
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identical characteristics on the rogular clear positive film.  The
horizontal lines are drawn af, plus and minus 2 deeibels from the
mean of the entire group. These lines theréfore define the allow.
able volume change as previously specified. In easc of the potas
siwm cell all of the tints fall between these lnmts with the cnegmn
cell two of the tints fall slightly outside these llmlts | |
Prints have been made on all of these colored bases and sounc
reproduction with cach ecell is considered satisfactory, both with
respect to the inerease in amphficatlon l'equn‘ed and the ma\unurr
volume wariation. It is hoped that. the sound prints to be Q]]OWN
(1 little later will demonstrate this point to your satisfaction.
This eoncludes that part of the paper which may be deswnated
as techmcal, dealing, as it does, with the objective or ph}SlcaI
characteristies of tinted positive film base. The application of
“these colors to a motion preture produchon involves the consldu'.
ation of a radically different group of relationships bdon«rmﬂ to
that phase of the motion picture industry w hich has been deswnated
for want of better term, as artistry.* - While it may be pxequmptuous
on the part of the author of this paper to invade a field so remote
~ from that of his aceustomed activitics, he feels that there may be
some members of the Soeiety more concerned with the artistic and.
emotional reactions than with the cold facts of scwnt;ﬁc technology,
who may be interested (or perhaps amus*ed) b) some thoughts and
suggestions as to the possible emotional and artistie value of color
applied to the motion picture sereen. Some of you may have been’
present on one or two previous occasions when the author has had
the privilege of presenting to this Soeicty papers, written in: collab-
oration with Townsend® and Tuttle,* discussing the. use of color.
in morce or less abstract static and dy namlc forms as a valuablc .

e et ey B LT et

clement in a motion pieture prowramv You are already aware, .
therefore, that he has long been interested  in- the posmblhtles of
color as an aid to. the creation of dramatic atmosphcrc In. fact he» ;
“is firmly convineed that color. per se, if properly employed,. may]
~exert a powerful influence on the emotional reactions. He ‘therefore
- begs your mdul"en(,c while in the following pawes a few ldcae alongi-',

theso lines arc presented for your comxdemtlon
The Language of C’olor L ._,, -

~ The literature pertaining to the language, ymbohsm and emo-;j;
uonnl eﬂ’ccts of cofor though qcattcrcd and fragmentnr Y ettendq?‘;
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orded history. Mythology is replete -
“On the Greek stage the colors of the .
costumes were adjusted to the mood. of “the action. - Colbr-'isé.ihtiQif",'- :
mately associated with the entire history of the Christian Church
and o very definite color symbolism has developed. Color has been. :
so inseparably linked with sensory cxperience throughout the evo-
lution of mankind: that it has acquired by objective and subjective
association doﬁni}c and important emotional value. . SR
so made within the confines of this paper to -
oive anything approaching a complete bibliography of the subject.
One or two references, however, may'be; valuable to those interested.
Field in his Chromatography® discusses various colors from the
standpoint of their emotional value and gives numerous references
rending to show rather general agreement as to the eharacter of such
offeets. A quotation given by Field® from Opie,” an English artist
of _the.lat'e 1Sth eentury, is of partienlar interest. - : o
' ‘5»’“ “Ryery passion and effection of the mind has its appropriate
tint and coloring, which if properly adapted, lends its aid, with
powerful effect, in the just diserimination and forcible'cxp_réssidn
of them; it heightens joy, warms.love, inflames anger, deepens sad-
sess, and adds eoldness to the check of death itself.””
The most recent, complete, and by far the best publication on
‘his subject is that by Tuckiesh:?® This is a carefully considered ..
conservative treatment in which are given numerous data collected
srom many fields along with the valuable contributions of the author
‘4 this subjeet. The book will repay careful study and is earnestly
~ocommended to the attention of those interested. = The following

over the entire period of rec
with the symbolism of color.

No attempt can |

n° is of interest as it indicates the: attitude .'of:..thc'.‘au,thpr'-.m..,.
t oward the subject and is an admirable statement of the point of view . -
which should be taken:by any: investigator in a little known field: |

«Tt would be unscientific to deny the existence, of .a language .
of color because we do not understand it thoroughly at present.and.

¢ the possibility of finally completing.

quotatio

‘Color expericnees are indeed, very !
‘ntricate at present but it is likely that this is dtle'to,jpiir.'fs?zm't’y bt
“knowledge of the elements and processes-involved in the emotional -
inability to interpret and to ,cbrf_calz:):’té'
Much knowledge must be uncarthed i
of t’his‘ﬁlzinvgxiage is ai*tjiilabl?‘-‘”b’”t;

quite unprogressive -to rejec
" the dietionary of this language.

“appeal of eolors, and to our
- properly the various factors.
~before a rudimentary dictionary

ol
n
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first the scientific attltude should admit the 1)0551b111ty ‘that the la.nu
_guage of the group of e\perlcnces assocxatcd W1th color evcntually
will be understood.”’ | - : S :{:;
In considering color fmm this point of view 1t must bc remem- :
‘bered that we are now dealing with color-as it appears, that is, the:
sensation evoked in consciousness, rather than with the obJectlve
character of color as determined by its physical charncterlstlcs All:
of the various factors, therefore, which determine the chqracter of
the subJectno reactions, such as simultaneous contraqt prevxous
retinal exeitation, and many others must be consideréd in attempting.
‘to define the emotional reaction that may be induced by subjecting’
the eye to stimulation by radiation of known physical composn:mn.L
Moreover, a color may, just as a word or plhrase, have more than
one¢ emotional value or s mmﬁcance and, as in the case of the spoken
language, the 1ntended meaning must be ‘determined by the con-’
textual factors such as general character of the seene qtructure
subJect matter of preceding sequences, type of dramatic; actmn,;
~cte. For instance, a green matching in hue and. qaturatlon char- .
acterlstlcs the’ color of spring foliage, may connote by dlrect sub-A
jective association, springtime, trees, grass, rrardens cte. Used on
radically different types of secenes, hoivever, such as interiors, 1t
-may be found particularly valuable for sug estmg by indirect or
subjective association certain more abstract coneepts, such as )outh
freshness, hope, aspiration, and those moods c]oselv ]mked in our-

consciousness with the springtime of hfe <

Objcctwc and Subjcctwe Color A?socmtzons :

A rather careful analySIS of the admittedly rudxmentm'y color
language indicates that the great majority of existing connotatlons
may be classified in two rather distinet groups which may be. des-ﬁ
1rrnated as (a) dircct objective aSSOCldtIOIl and (b) mdlrc-ct sub,]ectwc
association: It is relatively easy to. quote. many emmp]es of thc
class a correlations. For 1nstance, sunlight is qultc deﬁmtelv sug-
. gested by yellow. Now, as a. matter of faet, sunlight i ]S not yellow, ;
“and it has been shown definitely that when the retina is cvclted:b,)‘»_';_
sunlight or by radiation of identical spectral composition in a v:sqal*@?*
ficld from wluch all possxble contrastmg areas hnve becn retnoved.‘;,‘

)
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clear blue sky appoars vello\\. It scems qune evident, therefore,f

that through centuries of evolution a dcﬁmtc conscious or subcon
scious relationship between sunlight and yellow has béen so estab ;
lished that wnder artifical cond1t1011s yellow a almost mvarmhly sug-
Thus a motion picture scene prmted on-y ellow-‘basc,'

<hould definitely suggest sunlight =
rior {looded with light from the
aming throu"h open dOOI'

- gests sunlight.
such as tint No. 6 (Sunshine), sl
illumination whether it be an exte
sun or an interior mto which light is stre

[

or, windows. ' | | | ‘ - o

Ina sxmllar manner there SLCI!lb to he a very deﬁmte 1'el‘|t10n--"{;;
ship between othel colors and the well- known -artificial sources of
heat and hrrht Artifieial illumination of interiors is definitely sug‘
gested by a color which is either more saturated or has a hue some-
what more orange than the yellow suggesting qun]wht Firelight
ogested by a color even more reddish-in character. Sueh

‘may Dbe sug
examples of objective association can be multiplied almost indefi- -
hat more :

nitely. Subjective assocl {ational relationships are somew £
tenuous and difficult to establish with certainty. Some ‘of these
undoubtedly have been built up in consciousness by ‘somewhat arti- ..
ficial association of certain colors with definite emotional ‘states. '
Others of these correlations may probab]y be traced to C\tensxons of #
more direct associational factors. ITfor instance, there seems to be a s

character of warmth associated w ith all of the colors in the. vellow,
agenta category, while the lemalndex‘ give a definite i
Thls 18 \cry plobablv an extension

of the more dircet assoc .iational value arising, from. thc color of sun- i
light and fire and the atmospherie condltlom norm mally associated
with coldness. ‘'he assoeiation of color with eertain. tempcmmcntal
phases of life, such as vouth, maturity, old age, ete., can probablv
be traced to an extension. of a more direet association: with the sca-.
sons of the year. Space does not. permit us to carry thls analysmjjz_
into greater detail, but a serious study-of this sub,]ect ean’ h'u'dlfi;"f'j
~ £ail to convinee the fair-minded. student. that there is 1'ca11y some

definite and psy -chologically qound relationships b(,twccn colors and w;g
emotional states. Although a great deal of the work on this e:lleect A
has been of purely qualitative, and pcrhaps tcmpcramcntal type, é;
there are available some rather dcﬁnlte and ngmﬁcant data. wFor g
ingtanee, m(lcwa v (loc. cil. - ‘200) gw s some \erv'mtcrestmg

orange, red, m
impression -of cold or coolness.

It
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‘ /1 «H\ datet on the affective ralues of varivus colors o ‘
‘T'otal Number of Replies from 63 Subjeets Tndieating Three General Types
of Mood-Reactions Due to the Twelve Different Colors ‘ -

- o

Freiting 7 'fir.'tquili.s'i‘n;‘j . Subduing

Influenee : Influcnee . Influenee
Crimson | S : 0 R (R
Scarlet o 56 | 0 0
Deep orange 59 0 0
Orange-vellow : 55 6 0
Yellow 30 6 -0
Yellow:green : 14 o8 K
(ireen 28 32 0
Blue-green , S 23 6
Blue | I o1 30
Violet-blue ‘ o 0 17 - 45
Violet ' 0 6 54
Purple. : 3 1 48

data compiled by Wells™ relative to the neneml tvpos or mood re-
actions produced.by twelve different eolors. These data are shown.
in Table IT1. They are derived from sixty- three subjects and the
correlation is indeed striking. There scems to be no escapc from. -
the conelusion that those colors désignated as yellow, orange- yellow'
deep orange, scarlet, and erimson have = definitely exeiting influ-
In the mid-speetrum yellow-gre« -, green, and -blue-green,
seem to be definitely tranquilizing or sexthing. Blue,- ~violet-blue,
‘violet, and purple arc depressive or su.duing. The studcnt who
approaches this subject with an open mixn id and with the intension
of seriously searching for correlation factors can scarecly fail to
be convinced that here is something of a very tangible nature. Wthh
ean be aseribed to a definite psychological reaction to color. -
‘The chart in Fig. 7 shows the affective values of the varions
colors as computed from Wells" data. No definite information:is-
- -available relative to the dominant wave- lcnn'th of the colors used
by him so they are plotted ar bitrarily at cqual intervals alonﬂ‘ thc
base line. The ordinates are computed from the data in Table
" II1, cach number being reduced to a pereentage of the total numbcr
The cmvcs have the following significance: (A) curvc
;' (B) cnrve of hanqm]wm" mﬂuencc' (C)

enee.

of decisions.
of e\'citinfr mfluence

curve of subduing mﬂucncc , 'r 5
_4"
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These curves are surprisingly similar in general shape;andﬂpq‘s}

tion to the three Tundamental retinal excitation curves for red, green,..
meager to es-

and blue-violet.” Although the p'rc'scnt‘ data arc too

tablished any. correlation between emotional effect and the Irefiﬁaﬁ}ff'

processes, the similarity is eertainly sufficient to encourage somc .

~further consideration.

" POSITIVE FILM TINTS

WARM
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olors eomputed from Tabié |
(B) ‘curve of tranquilizing influencé ;"

FiGUrE 7. - Affvetive values of the various ¢

IIT: (A) curve of rxciting influenee:
(C) curve of subduing influence. .

Along the top line of the chart are placed the mimbgr_é ?referriﬂif;»
the position of cach relative to:'"flle_colf)f;f;j.;

scale at the bottom being determined as carefully as the qualitative.
data will allow.. The dotted lines dropped from_ these points cut:
the three curves and the heights -of these ordinates'give some xdeaf
of the character and strength of the mood reaction which each col

maye be expegted to induee. -~ . - : R _?,f;;
In the upper part of the chart is drawn a curve showing in a’
_qualitative way the position on the warm-cool mood:reaction scalei.

This, it must be confessed, is based on very insufficient | ¢videnee
being determined by the rather casual’judgments by a few observe

jo

to the positive film tints,

brogo T

~ working under poorly controlled conditions. 1
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Cha:actenmtzma of the chenteen Tints

In the following paragraphs-an attempt has been made to nge 8
‘brief deseription of the visual and psychological characterlsncs ‘of
the film tints. It is evident that no very definite statemeénts ean be
made or rigid specifications set up for the use of -these .colors. "It it
hoped that these rather disconnected and rambling remarks rela
tive to the various colors may be of interest to those concerned witl
-working out the application of color to the motion picture screen
and serve.as a foundation, however insecure, upon which somethmg
of real value may be built by others more quahﬁed by training and
temperament for such work. Although these charactenzatlons of
the symbolic and emotional values of these colors are necessarlly
tinged by the author’s own reactions and by the results of his own
introspective analysis, they are based, in so far as is possible, upon a
carcful summary and integration of data derived from the available
literature. They should therefore represent approxxmately the re-
actions to be expected from the average obsérver. . %
Tint No. 17, Argent. This is a hueless color, a: sxlvery gray
showing no chromatic characteristics. It may be regarded as the
zero or starting point on the scale of saturation or color strength
It is very necessary as a means of establishing a visual accommoda-..
tion in terms of which a livz may be appreciated by contrast. It may
be used to fatigue the eye to the point of monotonv, after Whlch the
presentation of a hue will have enhanced effect. -
, Tint No. 6, Sunshine. A clear brilliant yellow approxlmatelyl
complementary to sky- bluo thercfore quite closely matching : the
subjective color of sunlight when seen in contrast to blue sky. The |
visual transmission is high (83 per cent) ; therefore it is partlcularly-
~adapted for use on a scene designed to give the i impression of brllhant
sunlit conditions and where an interior is obviously 1llummated by
“sunlight entering through windows and open doors. " This. colot is’
 definitely ‘warm ‘but not to the same extent as Candleﬁame Fxre-f_
- light, and Afterglow which make with this color a scrms mcreasmgyf,
progressively in warmth. It is mildly stimulating, suggestmg a-
mood of lively interest and attention, but not ono of }ngh cxcxtement "

of nervous tension. . | o
Tint No. Cmulleﬂmm A puste] or ange-ydlow It IS shghtl\'}::j

 lower in trnmmmlon (75 per cent) than Sunshme, gwmg a qcréen
‘more orange in hue and lower in bmllmnco wlnch deﬁmtcl) suggests
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artificial llmnm.ltwn when used on mtc; ior. seenes. Sompwhat
warmer than No. 6. Possibly. useful on exteriors m sumrostmg morn-
“ing or afternoon with less intense mnlmht than plevallb at mldday

By objective agsociation useful n mducmrr mtlm mild mood re-.
actions such as feelings of coziness, comfort, mtmmcx well bemg,‘
peace and plcnt) without opulence, ete. . :

: Tint No. 4, Firclight. A soft vc]low omn«rv 'llns is \mrmer
- than C‘mdlgﬁame to which it 1s closely akin in ‘mood Ieactlon*valuc

The lower tr ansmission (66 per cent) gives.a somewhat less brllhant
sereen and this. with the more orange hue makes it 1)'1rtlcularlv
.Ldapted for use on an interior scenc where it is desired to suggest
an artificial illumination softened and subdued perhaps’ by shaded .
lamps and candles. It is suggestive also of illumination eminating
from an open fire; hut it is not (uite orange or red cnough to. satls-

factorily render the fire itself if visible, for \\ hich Aftcr"low is pcr-

haps better. It stimulates mood reaciions of the same oateﬂ'oﬂ

Candleflame but with greater intensity. bufmcstne of war mth com-
fort, intimatc home relationships, miid affeetion, ete.

Tint No. 3, Afteiﬂow A soft rich orange color. It is pi'obably :
the warmest color of the series. It is appropriate to o\terlor scencs
at dawn and sunset. It lends to 1nt0110r s an atmosphelc of wa rmth
- and intimacy stronger than Firelight. It should excite mood re- '
general connected with luxury, wealth, seeurity, zmd
relatively strong affections. It is also related to the autumnal mood
by obvious direet association with the auntumn colors, of naturc
By indirect or subjeetive association it-is symbolie- of the same
relative ponod in the life of an individual and its associated moods
It is indiecative, theiefore, of repose, ambitions attamcd, accomphsh-
ment, and similar psy -chological aspecets: of maturity. | o

Tint No. 2, Peachblow. A delicate flesh pink. This has'a small
hut definite blue content, making it somewhat less warm than After:
glow. Itis adapted to the rendition of close-ups w here it 1s d051red
to do full justice to feminine beauty. The hue and saturatlon arc

- such as to suggest the olow of lifec. SRR
pind No. 1, Rose Dorée. A deep warm pmk sug cstmg qcn-'

Amorous, romantie, and exolic. ‘It is adap-
representing an mtnmate atmo*xpllerc":ff:'
d houdoir, In kocpmg nlso \v1th feel-

actions 1n

©SUOUSNESS and passion.

- {ed to the rendition of scenes
such as a lu\m'imls]v appointe
ings of ]mp )m(‘s.a joy, and o\r-ll(mvnt N
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Aol No. 7,V c’rdcmic A pure green, rather pastel in character.

It is the hue of spxm«r foliage, :»uggcstnw dircetly. tlecs, grass, .md'fl
vernal landseapes. * By subjective association typieal of vouth, fresh- *
" ness, 11m015histication innocmicc, ete. ‘It is only slightly warm, but .+
definitely not cold. Itis very dose to the neutral point in the ﬁva‘rm-‘
cool scale. | . _— L
Tint No. 8, Aqua JI(’(’N A brilliant blue-grcen. The color;o'f. _
more northern waters and suitable to the rendition of the sea under
~clouds and in storm, It is suggestive of wetness. - Its tr ansmission
(40 per cen.t) being lower than that of Verdante, 1t gives a less bril-
liant sercen. This together with its greater blue tint probably makes
it more suitable for the réndition of the darker green of mature
toliage, dense forests of pine, jungles, ete. By extension from the -
obJoctne corrclation to summer, it is SIIQ‘g(‘%thC of such mood reac-

tions as pertain to maturity, wisdom, dignity, repose, and’ 1‘09tful-

© NeSS. It is cool but not cold; tmnqml but not subduing.

Tint No. 9, Turquoise. A clear brilliant blue. "Tt is dchmtelv' "
cool, but less cold than Azure or Nocturne. The visual transmis-
sion (43 per- cont) is high for a blue of this hue but low as com-
pared to the warm colors.. This gives a sereen of depressed bright-
ness which together with the hue tends to produce a mood of peace, |
reposefulness, and tranquility. Tt is the color of c,alm tropical seas
under clear skies. . It is suggestive of the Mediterranean and. the
South Sea Islinds. If used on interiors it should impart a feeling.
of restfulness, dignity, and reserve without induecing a‘pprociablo"
depressive moods. - With proper contc\tua] influenee it ‘might be
~used for the suggestion of brilliant moon]wht cffcch although \To 10

may be somewhat better for thls purpose. .
Tint No. 10, Azure. A strong sky-blue. It is colder thnn--Tm'

quoise; tranquilizing to the point of becoming depressing. “The.
visual transmission (28 per cent) is relatively low and henee gives: a-
sereen of low brightness. It-is suggestive of the sedate and the ve- -
served, even approaching the austcle or foxlnddmg; under; ,ertn‘lln_:_
conditions slightly gloomy. Lo BT
Tint No. 11, Noclurne. Deep \m]ct blue. The visual. tl'zmq-
~miygsion is low (28 per cent) giving a ‘sereen of low brurhtneqs. It o
‘dcfinitely suggests night, shadows, gloom, “coldness, ete. By sub: -
jeetive associ iational reactions appropriate to. depresm'e condlttom
'dospmr -failure, unattained am mmls, mtrl«rm,, thc 1111(10 'wmld Eo

L d J
- Cn
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T'int No 12, Pur plehuze A blulsh violet or ldvender, rathe ,_
pastel in character. = It has a relatwel; high 'visual. transmlssmn’f -
' (40 per ¢ent) giving a screen of ﬂreater brillianee, higher key, than’f"
the adjacent tints, Nocturne and Fleur de lis, to both of which it is? ;
closely related in emotional value: “The mood induced by thls colo
is particularly dependcnt (more so than many of the other colors )
upon contextual factors. For instance, to a twilight’ sccnc on the
desert with distant mountains -it” imparts a feeling of distane
mystery, repose, and languorous warmth ; used on a scene contammg
snow . fields, glaciers, snow-capped mountams, ote., it has. a pro-
nounced coolmfr cffect. The hue of this color is approumately the 5
same as that of the shadows on sunlit snow under-a clear blue sky.’
Pint No. 13, Fleur de lis. A rich royal pmple This co]or has™
long been the badge of royalty, high office, power, and pomp. In
~ancient times the dye was very costly and was used to color thc
garments of the aristocracy. The transmission of this film tmt
is low (25 per cent), thus giving a depressed sereen brmhtness suf'- 9
gestive of reserve, dignity, and austerity. It hdq a rchtlvelv coo] fi
~_color but not as cold as Nocturne. | SR
Tint No. 14, Amaranth. This is also a puxple but has a ﬂ'reatcrj
red content than Fleur de lis; therefore it is warmer and less austerc.
Tt is adapted to the rendition of scencs sho\mw opulence and Juxury:-
together with refinement. “With proper contextual relation it may:
be well adaptcd to scenes approaching “sensuality - and. ab.xndoxl,.;,.,.
<uch as baechanalian revels .staoed n .sottqu of.. woalth ln\urv and -
clegance. ’ : S
~ Tint No. 15, Caprice. Cool pink. Vlsual transmlsqmn (.)3 perh‘,j
cent) relatively high, thus giving a brilliant sparkling sereen. It st
2 jolly, carcfree, hilarious color. Sumrcqtne of cm'mvals Mardl rrra."" :
féte days, and merry making in r"cneral L . : ~
Tint No. 16, Inferno. Fiery red tinged \v1th ma(reutu. Smcc
it is directly. suggestive of fire, it 1s- adapted to- seenes of burn
buildings, glowing furnaces, forest fires, ete. By suthctlve,ﬁ,_
sociation indicative of riot, panie, mlmo}n mobq turmml, sh'l

war, battle, and unrostramed passion.’

pPr 01)6) Usc of Color . on, the Scrccn

It is not desired that the reader cﬂm]l gain the 1mprc .
th:s rather entlnm.latw dl*scutiqmn of: thc ]mtvntml omoh‘ |

‘ i
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of color that the lavish and'unrestlained use of color treatments is.
advocated. On the contrary it is ‘desired to emphasize the neees. -
sity of using the color accompaniment to & motion picture produc-
tion with care and diseretion. The use of too strong or saturated
colors is in general not good, since such colors are usually obtrusive
and distracting and may defeat rather than promiote the attamment[
of the desired effect. A more subtle method will yield hetter results.
This involves the employment of pastel tints whiell may be increased.
in subjeetive strength for a brief period of time by the action of
successional contrast or juxtaposition in time. Thus the eye. ac—
commodated to, or fatigued by a green, such as Verdante, will, per--
ceive, at the beginning of the following secene done on a pink tint, a
color of enhanced subgectnc saturation. This immediately’ fixes
the mood of the scene, after which the accommodational processes .
in the retina begin to operate and cause the effective saturation to
deerease appreciably. Thus the color having fulfilled its mission, |
saying definitely that this scenc has a speeific emotional atmosphere,’
fades into the background and while continuing to make itself felt.
in the subconscious mind of the observer by lending a warmth. and“
softness to the scene permits the action to carry for ward the drama-
tic sequence without the unpleasant and dlstractmcr mﬁuence of pro-
nounced color. : - g

‘There are perhaps seme who ma} ‘question the adx'lsablhty*of
attempting to use color on the sereen as an aid to the creation of an.
emotional atmosphere on the ground that. individuals react dif-
ferently to the same color. Is it-not true that the same musmal"
composition may excite different feelmrrs in individuals, and- that .
the same word or phrase may convey to dlﬂ‘:'erent minds somcwhat'_:‘
divergent ideas? Perhaps it will be neeessary to spend much time
and effort on the development of a language of color, to complle :
dictionaries with definitions of the symbolical, associative, and emo-
tional values, just as we write and agree upon definitions of WOI"dS‘
in ~rder that specific idcas may be conveyed from one mind to an-;_;;l‘
other by spoken and written language. If there is in the human o
mind, or, more specifically, in the collectne ‘mind of" the ‘motion
picture public, a color cor:: zousness, even thou"h it be at prcsent‘
latent or but shrrhtly deveirped, is it not worth conqxdcmble effort
in thought and experiment::ion to dcvelop a’ techmc such’ that color
~can be applied to the sereen in such.a. wa} as to cnhance the emo-
~ tional and dramatic values of thc mohon pxcturc of the future? '




226 Iunmndmnx‘ ()f Q.M PL., Tol. ."Lllf. .\'n 3/, 1.029

RIIIRL\(DS . i | _‘1::"’ '
Color Stundards and ;\nmvmluum 1wl L

Trans. Soe. Mot. Piet. Eng. No. 18: 15. 1‘)24
Trans. Soc. \Iot Pict. Eug‘ Nn..

1. Ridgway.
2. Loyd A. Jones.
Toyd A Jones and L. M, Tmnmmll]
T1eaN, 1925, :
: t, Loyd A. Jones and Clifton Tuttle.
0Q:183. 1027. . -
5. George Field. Clironiatography. (fharlns 'l'i‘lt. 1835, -~

lrtm Roe. Mot. Plct. mg No.

6. le.p. 11
7. Opic’s Leeture TV, p. 147, - S o
8. Luckiesh, Ihr /(mr/?l(l(/(’ of (olor. Dodd, Mead and Company, 1920.

. .
o, Lep.o 4 ’ R
10.,Lc.p.200.' _ ' - v - R -

1. N. A, Wells. Psych. Bul. 7: 181 1910.

A. . - i S Spapte
v




