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“To all whom it may concern: ,
Be it known that I, CuarLes I, WiLcox,
citizen of the United Stutes, residing in the
borough of Brooklyn, in the city of New
York, in the county of Kings and State of
New York, and whose post-office address is
Box 271, Brooklyn, New York, have in-
vented certain new and useful Improve-
nents in. . Methods of Producing Musical
Compositions Through the Medium of
Color, of “which the following is a speci-
fication. : : :
“This invention relates to the method of
producing musical- compositions, or accom-
psniments for musical compositions, or

. other rhythmical effects, auricular or spec-

- tacular, essentially for entertainment, as in-

strumental music, singing, marching, danc-
ing or dramatic action, by and through the
medium of celor wlich is presented to the

eye as 4 changing rhythmical light of dif-

- ferent colors projected upon a screen a stage

or other object or it may be so contrived and
arranged that the effect will be projected
dimtf: to the eye from the source of light.

My invention is based upon the scientific
theory of the relation between sound vibra-

- tions and vibrations of light, the varying

rapidity of vibrations of each causing the
phenomena of color perception in the case
~f light and of the perception of pitch or
tone in the case of sound. . -

The correlation or analogy between color

and sound as I prefer to designate the

-phenomena of ‘effects upon 'sight and hear-
ing tespectively,. is evidenced by the fact

that the rays of light revealed by the spec-.

trum are broadly divided into seven degrees

. or colors of light, as; indigo, blue, violet, or

40

45

purple, red, orange, yellow and green, whicl
_through the organ of sight the eye through
the retina and the optic nerve affect the
consciousness, subconsciousness and the sub-
‘jective sense of the observer; and similarly
the gamut or musical scale is likewise
broadly divided ‘into seven degrees or sub-
divisions of tones, as C, D, E. F, G, A, B,

. the seven tones in the octave in the key of

50

1

middle C. It should be noted that. while
there are eight tones in each octave, yet the
eighth tone of the octave is u repetition of
the first tone .in a higher key, and the first
tone in the next octave above the lower
octave. .

Thus. the broad division of the spectrum

Specification of Letters Patent.

by different arra
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and the gamut ‘ai-e.'idexii':'iéal mnumbar Snd

therefore the varying effects that can be

produced upon the eye and ear respectively =

t ements and combination,
may be facilitated by the similar division of

60

both into seven parts. The nice adaptation -

of the colors of the spectrum to synchro-
nous presentment with the tones of the gamut

or musical: scale, is further illustrated by -

the arrangement and presentment of the

113

\

colors of the spectrum to the eye in ‘the . ..
sequence or order in whith they may be .

disposed, as indi o, blue, purple, red,-
-orange, yellow, gi..n, making seven, and

then repeating the first of the seven making
the eighth, the color being repeated in a
higher key, similarly to the manner of re-
peating the first tone of an octave to com-
plete the octave, so that the first tone re-

peated in a higher key stands as the eighth

tone of the first octava ‘and the first tone
of the second octave:” By this it is seen that
the colors of the spectrum may be disposed
in octaves of color, precisely in the same
manner as the gamut or musical scale is
divided, by repeating the first color of the
color octave in a higher key, that is, a lighter
tone or tint, as the last or eighth color of the

first octave and the first color of the sec-

ond octave.

70

75

I do not limit myself to any particular

code for the arrangement of the colors as

corresponding identically with certain tones-

of the musical scale, and have only suggested
the order above given as a convenient mode
of defining the principle and theory of my
invention. Should it be assumed that the
above arrangement or order .might be
adopted as either a correct or arbitrary code
of correspondence, it will be perceived that

by following the code in the. interpretation:

95

of a musical composition that only effects of -

consonance or concord between the miusical .

tones and the colors would be produced in
the interpretation; whereas it 1§ often de-
sirable in esthetic effects to

ing a discord. In view of this principle,.1
have provided for arranging the code of
corresponding colors ‘and tones arbitrarily
for variation. In all cases however it
should De remembered that whether an effect
of congonance or dissonance between colors
and tones be desired, that both colors and
tones are subordinated to the law of rhythm

101

roduce effects .
_of dissonance or contrasted eflects approach-
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and imeter, with as much fidelity as the musi-
cal tones of instruments playing in concert,
which is made possible by the method I
employ by ‘subordinating various colors to
voluntary control for the purposes set forth
and in the manner described. L.

While I have described in the foregoing
only a correspondence between the tones in
middle C and the primary tones of the spec-
trum, making no allusion to the adaptation
of colors for correspondences with the tones
of the séale in other keys than the natural
or middle C and higher and lower octaves,
and have only illustrated the correspondence

between the colors ‘and the tones of middle .

C, yet this js for expedience only and for the
purpose of rendering the specification more
simple and intelligible than would ‘be pos-
sible if the drawings and specification were
involved with a . detailed illustfation and
description of all the various keys and the
varying tones in each scale of a different ke
and an-attempt to illustrate the correspond-
ance of all the various colors with each
musical tone of whatever scale or key.
Therefore while I have not attempted and
will not attempt in this sp cification to de-
fine and explsin in detail the exact corre-
spondence of each particular musical torie
in the gamut, with eny particular.color I
will state that the correspondence of the

calors with semittones, as sharps and flats is -
“determined by a cdde which is prearranged

so that the corresponding. tones and colors
may be produced in the keys in which sharps
and flats occur as well as In the natural key
as illustrated in the drawings and described
in the specification. This is accomplished
by blending two colors corresponding with
two musical tones between which a sharp or

flat may occur, so as to produce s neutral

tone or tint of color which will correspond
with the sharp or flat between the two musi-
cal tones with which the two original colors
thus blended are assumed to corresponi;
and to make the prismatic colors and the
blended colors correspond with the tones
in the higher and lower octaves or scales.

I am aware that other persons have

.promulgated theories of correspondence be-

tween color and sound and have proposed to
produce colors as an interpretation of music
or as «n sccompaniment to music, but I do
not concede to their assumed basis of correla-
tion or the code of correspondence proposed
by them as being accurite nnd absohite and
believe that in every case the persons have
assumed ah arbitrary code -whieh they
allege to be absolnte and based upan physi-
cal Jaw. I am prepared to admit that there
may be n correspondence. that is absolute
based upon the rupidity of vibrations of
Jight wanves and of sound waves, and do ndt
de ht. that some pleasine effects could be
produced by synchronously producing such

ROt
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corresponding colors and tones in a rhyth-
mical harmony, but I cannot concede that
the production of other colors and tones
synchronously wounld produce. any less
pleasing effect, or’ that it might not pro-
duce a8 more pleasing effect. This I base
upon the fact' that adifferent motive in

70

esthetic effects justifies different treatment. -
As an illustration of this I will assuine that -

for one thoroughly educated in physics and
knowing the exact degree of rapidity of vi-
bration of light for each particular color,
and the degree of rapidity of vibration of

76

sound waves jn each’ musical tone as nearly B

as s¢ientific investigation may determine the

same, might find great pleasure in hearing
4. musical con

sition produced synchro-.

80

nously with light effects arranged according .

to a code of correspundence based upon the
comparative rapidity of vibration of light
and sound waves respectively, as in this
case the motive would-be to note the effect
upon the ‘objective or even the subjective
sense of the colors and sounds eorrespond-
ing according to the code of correspondénce
based solely upon the rapidity of vibrations
of light and sound waves. . . - .

But to assume another notive a much
more pleasing effect might be obtained. For
example, assuting us a basis for & code of
correspondence between colors and tones,

that the tone most universally sounded by.

the human voeice, or that most universally.
sounded by the musical-voice common to
both sexes, or to men or-wothen only, should
be assumed as the :predominating tone in 4

code and given the first place in the natural-

key or middie C, if such it proved to be;
it is believed that this would be a fair cri-

terion for ascertuining the basis for-a code:

85
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106

of musical tones with which to marshal or .

cluss by anulogy or similitude the colors of

the spectrain; this much having been estab- -

lished #nd disregarding any and all abtiruse
and- didactic theories of physical relation-

110

ship based upon rapidity of vibrations, it

would seem quite consistent to assume ag a-

basis for determining the corresponding

colors of the spectrum for the tones inthe
scale, an_analogous rile to that adopted in
determining the basis for determining the
predominating color in the chronfatic scale,

namely the law of aniveisality or frequency:
with whiich the color is seen in general, or in

particutur pleasing and beautiful scenes or
snrroundings as in  landscapes nutural
seenery, or in certain fields of art,
upon the principle of universality, or fre-
quency, thé prevailing or predominating
color to correspond might be said to he the

‘ultramarine blue of thé ocenn or the ceralean

Dlue of the sky. or perchance the emerald
green of the verdure; or seeking for a color
in the rainbow. ov in the field of art red

might be selected us the predominating color 130

116
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and therefore the correlative, analogous or
corresponding color to middle C. The cor-
respondent for the first musical tone in the
scafe being ascertained I assume that ordi-
5 narily the relative position of the colors s
- seen In_ the rainbow, or spectrum should be
-~ followed in.the ascending scale the first color
- being repested as the eighth in an octave and
the semitones, or sharps and flats being indi-
cated by a blending of the colors correspond-
ing with,the.‘tones above and below the
sharp or flit as before described. -
The ogtaves or scales above middle C in

© 7 decordance -with my method are represented

15 by the same colors as the tones of middle
- and the semitones or sharps and flats in that
© octave, with the exception that the color-is
diluted to a tint of the color which repre:
sents the corvesponding tone in the lower oc-
tave; and correspondingly the octives or
*scales below middle C are repiresented by
the same colors as the tones'in the middle (.
‘with the exception that the colors are more
dense or are mixed with black or other pig-
25 ment, or more nearly approach black or
darkness where all color perception is dis-
solved. -

More specifically my invention relates to
the method of producing musical composi-
30 tions, or accompaniments for musical pro-
ductions -or. other rhythmical auricular or
spectacular effects essentinlly designed for
entertainment, as instrimental music, sing-
ing, marching dancing or dramatic action, by
35 and through the medium of changing color
- effects presented to the cye by means of fila-
ments of different colors disposed in the
- path of rays of light projected from a source
of light, in accordance with a code of corre-
40 spondence between the colors and the tones
of ‘& musical scale or the gamut, each color
or-combination of color being successively
- presented to the view in rhythinical sucees-
sion and for an interval corresponding with
45 the time of the musical tone or chord with
which it is assunied to correspond in the
musical production.

My invention consists in the method em-
‘Ployed for producing the rhvthmical chang-
Ing color effects desired, inexpensively and
with accuracy by means of machinery now
in common use fhus obviatine the necessity
of constructing special machinery for the

purpose of controlling color effects for in-

terpreting musical compositions or as ae-
companiment for music or other rhvthmical
‘productions. . o
I attain this object by the method illus-
trated in the accompanying drawings and
60 more fully described hereinafter,
Referring to the acompanyine drawings.
Wigure 1 is a verse of the national song
Americs, set to music and written in (he
- patural key or middlg C: .
6  Xig. 2, is a diagrammatic view illustrat-

Ing the comparative length of the time of
the notes by nn elongated space between two
lines, the Kginning and end of the tones
being indicated by a vertical line ncross the
space between the two lines said -inclosed g¢
elongated spaces heing disposed upon the
staff in the. same relitive position as the
notes in Fig, 1; e "

Fig. 3, represents an assumed color scale
in which the tones are each represented by ‘75

shading or hatching in accoidance with the P

code or key shown in Fig. 5, instead of the”.
usual systém of notation in which the ténes
of the scale are written upon the lines and. o
in the spaces between the lines; = - -

Fig. 4 represents a film adapted for be-
ing conveyed through a projecting lamp
such as is commonly employed for project-
ing motion pictures upon a screen, tind is
charged with colors in accordance with my 86
assumed  code of correspondence between
colors and musical tones, for interpreting
i color the tune America, as illustrated in
Fig. 1 in the key of middle C; o

Fig. 5 is a plurality of roundels taken col- 9
lectively as one figure and shaded or hatched
substantially in" accordance with the rules
laid down 1 the Rules of Practice of the
United Stafes Patent Office to indicate
colors in drawings and serves as a key or 88
code for interpreting 'the coloring . of the .
spaces in the drawings;” . -

Fig. 6, illustrates one method of employ-
ing my specially colored filins for projection

upon a screen in conjunction with a motion 100

picture film; wherein each film is wound
upon a_ separate delivery. reel and conveyed
threugh the machine simultaneously and
then wound npon a separate receiving reel.
also showing one method of connecting the 105
projecting apparatus with other instruments -

s 2 phonograph and a mechanical piano

plaver; . .

Fig. 7 is a view illustrating - another
method of using my specially coloved film 110
in conjunction with another film. whereain
both fillms are wound upon the same delivery
reel in superposed relation and after being
transmitted are rewound in the same manner
npon a receiving reel;

Fig. 8 is u front view of the films and
fragmentary rolls shown in Fig. 75 and

Fig. 9 represents a section of a film
charged with impressions for moving pie-

ture effects and also charged with colors in 120

accordance with my special ‘method for the
purpose of interpreting a. musical composi-
tion in color as set forth. :
The seale or code represented in the draw-
ings and employed in the representation of 126
the method hercin described is not presented
as being technically correct or complete, but
is arhitrarily assumed and embraces or jllns—
trates “only tones on the natural seale ov
that of C. The drawings are made to em- 180

118
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brace only these tones for the sake of sim-
plicity and clearness, for the reason that
middle C is the natural key and _no_.shnrs)s
or flats occur in the octave, s0 it is only
necessary with this scale to represent the
trne colors of the spectruin. as given in my
assumed code. as they are :1§SI:|ned to corre-
spond with the tones in middle C, so it 1s
unnecessary to represent in these drawings
any sharps or flats, as would be necessary
if another scale were used. .

It is assumed for the purpose of illustra-
tion of the method that blue corresponds
with middle C, indigo with D, purple with
G, yellow ‘with
A, green with B, and lighter blue with sec-

To produce these notes in the higher oc-
taves a lighter shade of the same colors are
employed, and to produce the tone in the
actaves below middle C the tones are. deep-
ened or darkened by shading toward black
or darkness where all color effects are dis-
solved and lost. .

To express the sharp and flat tones the
two colors representing the natural tones
first above and below the semi-tone are
blended in suitable proportions’ so as to
make a neutral color or tint which repre-
sents the sharp or flat to be denoted. )

Ia Fig. 2, I have omitted the notes of
the ordinary system of musical notation an
in the place thereof have drawn. parallel
lines with cross lines which represent the
tones of the scale and also represent the
time or interval of each respective tone; In
this figure however the exact proportional
length of the notes is not assumned to be ex-
pressed in the comparative length of the
spaces but it is assumed that they are pro-
portionally of the proper length to exg)ress
the comparative intervals of time of the
notes they represent. I adopt this mode
of illustrating the tones and time to illus-
trate in n simple manpner how an clongated
strip or space may |
sent time in notation, and assuming that the

osition or tone of each note’ for its proper
Interval may be indicated by the color with
which the portion of a strip of film or space
is charged, it is appurent that by varying
the lengths into which a film is divided the
be determined, and by
the color of the different portions or sec-
tions thereof the various tones of music may

bo denoted in accordance with a predeter-

mined code of correspondence. .
_In Fig. 2, I have not colored the spaces to

indicate the tones they represent s they oc-.

cupy a position upon the staff to denote their
tone, and for the further reason that the
spaces are too small to admit of hatching
successfully. As blank spaces it will lie as-
sumed that they represent varying lengths
of a continuous film such as is used for mo-

“yariation in the
“tones in the musical tones

be employed to repre--

1,323,043

tion pictures,, the variations in length be-
ing in exact proportion on the film with the
length of the time of the
_ they represent.
Referring to Kig. 8, it will be obvious that
by coloving these subdivisions of the film
in accordance with the scale or code there
yepresented in accordance with the key
shown in Fig. 5 of the drawings that the
film will be susceptible of denoting ‘the tones

of the musical composition through the me- -

dium of their color, end the time by the
Jength of the portion of film charged with
the color. In Fig
treble clef as extending over two bars on the
staff which is to indicate that the colors may
be extended entirely across the staff and the
notes of music indicated thereon as a method
of notation, and in the bass clef I have
chown the colors as extending only to one
bar, which indicatestthat the color
be placed at the beginning of
and the miusical notation written upon the
plain paper across the page the length of
the staff as is now customary. -

The difference in the depth of the color
that expresses the higher or lower octaves

3 1 have represented the -

70

76

80

856

code may -
each staff only -

90

is suggested by the strength of the shade -

lines and the comparative depth of shading
or hatching which denotes the colors. ‘

By reference to Fig. 4, a practical illus-
tration of the method I employ will be seen.
In the figure, the numeraFll Tepresents a
continuous film of transparent material and
having parallel perforated edges 12, where-
by it may be transmitted through the ordi-
nary projecting machines use in motion
picture work. The film may be assumed to
be drawn to a scale of one half the actual
width and one eighth of its lineal length per
foot as subdivided in the drawing.

Further assuming that the. film will be
ustally transmitted through the projector at
an average speed of 1 foot per second and
assuming also that the usual time for a

100

106

110

whole musical note is one second it will be -

seen that the film movin
second would travel one foot in the time of
one whole note of music, one half a foot in
the time of a one half note and one fourth
of & foot in the time of a one fourth note, &c.
. In the drawing one and one half inches
Jinenl length represents one foot of the film

at one foot per

116

and necordingly in indicating. the coloring -

Ly the shading or hatching one and one half
inches represents one foot or the length of
film which will be transmitted through the
projector in one second of time, and shorter
or longer spaces in like proportion, as one

.second, one-second andgone half, one half

a secongd and one fourtlyof one second, &e.
The tune America ansposed to the key
of middle Cis nuhg!ntei upon the flm shown

in Fig. 4. For simp}] city only the air is
given. ‘ '

1f 120
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The first tone is middle C and accordingly
the color of the first subdivision of the film
must corresﬂond_‘ with middle C which ac-

e code given in Fig. 3, is blue,
121f notes in the tone of
C the time of: both notes is equal to one
whole note angd therefore the length of film
which will. be.transmitted. through the pro-
jector in one second of time or the timie of
two half notes is colored blue, the color here
shown as representing middle C. The next
tone is D, a half note, and that portion of
the film which will be transmitted in one
half a second should be colored indigo blue,
which is the color here represented as cor-
responding” with D, ~

o denote the pauses or rests in the music
2 suitable length of the film is colored black

and as there are two

or some other color distinguishable from the -

colors representing the musical tone, so that
the pause will be denoted by the time it re-
quires for the portion so colored to be trans-
mitted throug the projector.

In the last line of the song there are glides
orv slurs or notes tied together as at the
word “every” and “let”. . Che first slur or
glide is from IV to E and from Eto D. The
film is charged at'the ! ~qinning of the por-
tion denoting ‘the time ,f the beginning of
the tone, with the color representing F,
which is red, the latter portion is charged
with the color representing E, which is pur-
ple, and a {mrt of the film between the be-
ginning and latter portion of this section of
the film is ‘colored ‘a shade of color neutral
between red and purple so that the change
from the red to purple will be graduated and
will resemble the glide of the tone from F
to E. Like treatment is given to the film to
simulate the glide from %‘] to D, excepting
that the colors are indigo and blue and like-
wise in the last bar, vﬁmere the tone of the
word “let” begins on A and glides to E, the
colors representing these tones a_(:qordilllg to
our-assuined code being orange and yellow
and a neutral color between them.

In practising the method herein described
I not only charge transparent films with
eolors to express musical compositions, but
filins charged with in'lpres's‘ions for projec-
tion upon screens, whorebiy lustrated songs
sl other compositions, dramatic or rhyth-
wieal productions or effects may be pre-
~ented synchronously with the color inter-

- ppretations of a musieal composition as an
iweompaniment to music or as a color inter-

pretation independently of other musical
exXprossion, , )

When it is desired to present mjy color
terpretation of music simultaneous y with
pictures T employ several modes one of
which is shown in Fig. 6 of the drawings, in
whicl the numeral 18 indicates a projecting
machine shown parvtly in section, having a
limp within a casing 14, guides for a film

- |

15, a delivery reel 16 above the guides and
supported by the frame on which the reel
is wound a picture flm 17, said film being
adapted to be transmitted through the
guides 15 of the projector, a receiving reel
18 on which the film is wound after %eing
transmitted through tlie projector and a sec-
ond delivery reel 19 is superposed upon the
frame above the delivery reel 16, and on

which is wound one of my color films 20~

o

which is transmitted through the same

guides as the picture film simultaneously
therewith and then wound upon u separate
receiving reel 21 mounted on the frame con-
tiguous to the receiving reel 18,

By this method T can transmit one film at

70

%

a higher rate of speed than the other by

regulating the speed of the transmitti
gearing of the projector and the reels, whic
1s an advantage in certain cases. It is also
possible by this method to transmit the two
films simultaneously for a time and stop one
of them or unthread one from the guides
and project the colors or impressions
charged upon one only for a period of time.
By connecting the driving mechanism of
the projector with the mechanism of a pho-

nograph, a mechanical piano player, or with |

both or with other similar “instruments I
have found that musical tones from the in-
strument, and the color of the films projected

85

Ipon a screen or stage or other object may °

be presented synchronously without error or
defect. as the speed of the projector, the
phonograph and instrument may be exactly
regulated so as to operate in unison, A sim-
ple and practicable means of connecting the
Inechanisms of the devices is illustrated in
Fig. 6. The recelving reels 18 and 21 are
connected by a belt 22 indicated in dotted
lines, and the reel 19 is connected by g
belt 23 with a sprocket 24 which conveys
the film through the guides 15 of -the pro-
Jector. A motor 25 g provided which is
connected by a belt 26 with the receiving
reels 21 and 19 and serves to, drive the
mechanism of the projector 13 to convey the
film through the machine so that the film
will m.ve across the path of rays of light
emitted from the light.. The balt 27 con-
nects the motor with the phonograph 28 and
in a similar manner the belt 29 connects the
mechanical piano player 30 with the motor,
whereby all the mechanism of the various
devices so connected may be operated in
unison so that synchronous
records, piano music,. motion
color accompaniment or inte;
music may be produced. _
It .is contemplated that when it is de-

pictures and

sited to present synchronously the records:

taken by a phonograph, and motion pictures
with instrumental music and m -color inter-
pretation of music as described that a cam-
era .will be substituted in the place of the
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Erojector shown in the drawings and the
Im taken while the music of the instru-
mental pla{ler is being produced; or while a
phonographic record is being made to syn-
chronize with the scenes of the motion pic-
ture or while both such phonographic record
and piano or ingtrumental music are being
produced. The -film for the color effects
may then be mdde to correspond with the
musical composition by uny process found
most desirable and projécted ‘with the pic-
ture and phonpographic record and other mu-
sical effects as desired. -
the speed of the phono-
aph and the s‘;:eed of the camera may be
regulated and when the pictures are exposed
or projected the mechanism running at the
same relative speed will insure per ect syn-
chronism of phonographic records and pic-
he use of the mechanical
piano player will also ensble the operators
to time the picture and phonographic record
while r_’_eparin%l them so that there will be
a perfect rhythm and synchronous effect
throughout. ’

I do. not deem it necessar
views in the drawings in or
camera in operation in the place of the pro-
)ectl.;f machine as the mec anism is so de-
signed that the one can be substituted for
the other in the system of machinery, and
the speed of the mechanism is regulated by

By this means

to multiply

mesans commonly employed in such mecha-.

nism. .

In presenting the color interpretation of
a musical composition simultaneously with
the impressions upon & motion picture filn,
1 prefer to place the color film between the
source of light and the picture film so that
n filament will pass between the picture
fim and the screen or other object upon
which the projection is thrown, which might
tend to obscure the clearness of the pictorial,
effects of tlie film and prevent & perfert re-
production of the delicate impressions regis-
tered on the e(Pictum film by. the camera.
This is avoided by placing the color film be-
tween the source of lifht; and the picture
film for although the co ors of the color film
will modify the strength and color of the
light passing through the picture film, the
light as so m ified after reaching the pic-
tyrejfilm has an unobstructed path from the
picture to the screen, and clear sharp defini-
tion of picture impressions upon the screen
will result.

InFig. 91 y
ture_film charged with
musical composition, as :
pressions. It will be seen that where the
picture 12:1: is thus charged with. color and
where a dolor film only is employed for (fro-
jection that no unusual provision nee be
made for projection, but the film is transmit-

I Liave shown a portion of & pic-
colors denoting 2
well as picture 1m-

er to show a .

"ployed for
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ted in the ordinary manner through the pro-
jector.
. Asa code of correspondence between colors
and musical tones 1 propose to employ and
Bresent them as follows: middle C=indigo,
=blue, E=purple, F=red, G=orange,
A=yellow, B=green, C ond=light blue, C
sh'nrp:neutrnl tween indigo and blue, D
sharp=ncutral between blue and purple, F
sharp=neutral between red and orange, G
sharp=neutra} between orange and yellow,
A sharp=neutral between yellow and green
and B sharp=neutral hetween green and
indigo. . , ,

To produce the corresponding tones in
higher octaves I produce lighter tints or
shades of the same colors as those employed
in the key of middle C; and to produce the
corrcsponding colors in the lower octaves I
employ darker shades of color the same as
those used in middle C, merging toward
black or utter darkmess. »

As a secondary code of correspondence be-
tween colors and musical tones, I substitute
blue for indigo in the above and foregoing
code, and indigo for blue.

As a third code of correspondence for
color and musical tones I present them as
follows: middle C=green, D:indi%, E=
blue, F=purple, G=red, A=orange, D== el-
Jow and.C 2nd=green lighter in shade. ¥'he
sharp and flat or semi-tones are produged by
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blending these colofs as assumed to repre- -

sent their corresponding tones, to produce a

color to correspond with the sharp or flat or
semi-tone between the colors represen by

the corresponding prismatic colors.

The same treatment is employed as above
described to produce colors to correspond
with the tones of the higher and lower oc-
taves or scales than middle C.

While I have described certain mechanical
means for Erod ucing the effects sought to be

roduced through my invention and while I
Eave at length described certain details in
explaining my methd of producing color in-
terpretations of music or color accompani-
ments for musical or other rhythmical pro-
ductions, I do not wish to limit myself to
any of the specific means or methods em-
roducing these novel and beauti-
tul effects but claim as my invention all the
slight modifications and variations which
reasonably fall within the scope of my inven-
tion as more specifically pointed out'in the
annexed claims. » ‘

- I claim— . .
1. The herein described method of produc-

ing a color harmony asan accompaniment for

music or other rhythmical optical or other
form of entertainment, comprising_ the fix-
ing upon a continuous movable medinm
adapted to be employed in conjunction with
a lamp, of a color scale,

whereby the light.

100

106

110

115

120

126



-

-produce a

10

15

1,383,943

from - the lam may be modified so as to
changing color effect in the rays of light
from the lamp, substantially as and for the
Purposes set forth.

2. The method of producing a color har-

‘mony as an accompaniment for music or

other form of entertainment, anditory or

spectacular, comprising the fixing. upon a-
transparency adapted to be employed in con-

Junction with a lamp of a color scale, where-
by thé light may be modified so a5 to pro-
duce 2 rhythmical and harmonious changing
color effect in the rays of light emitted from
the lamp or projected UpPon a screen, & stage

- or other object, as an interpretation of music
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‘tertainment, auditory

_set forth.

through the medium of color substantially

.03 and for the purposes set forth.

3.. The method of producing a color ac-
companiment for music or othey form of en-
i or spectacular, by fix-
n & continuous film adapted to be con-
rovided upon a lamp,
y the light from the

ing u
veyed through guides
of a color scale, where
lamp may bemodified so a5 to produce a
rhythmical and harmonious changing color
effect,’substa.ntially as.and for the purposes
4. The method of producing color music
synchronously with other forms of entertain-
ment, auditory or spectacular; comprising
the fixing upon a medium adapted to be em-
ployed in conjunction. with a light, of a color
scaf;‘whereby the rays of light may be modi-
fied by -the colors of the scale in metrical
and rhythmical succession by the continuons
and regular movement of the medium, 50 as
to produce a rhythmical and harmonious

of the rays of light and the intervals of du-
ration of the respective color effects, substan-
tially as and for the purposes set forth.

5. The method of producing color music
synchronously-with other formns of
or spectacular entertainment ; comprising the
fixing upon a transparency adapted to be
employed .in conjunction with a light, of
1 color seale whereby the rays: from the light
may be modified by the colors of the seale
in metrical .and rhythmical succession, by
the, continuous and régular movement of the
transparency, so as to produce a rhythmieal
and harmonious color effect on the rays of
light, - ‘

6. The method of producing color music
synchronously with other forms of auditory
or spectacular entertainment ; aom prising the
fixing ugon a continuous film adapted to he
conveyed through guides provided upon
lamp of a eolor scale, whereby the rays of
light emitted from the lamp may be modi-
fied by ‘the colors: of ;the:scale, in metrical
and" rhythnrical: succession, by the contin-

‘uous and .regular njowement of the film

; 214
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ythmical- and harmonious-

through the changing colors.

auditory -

k4

through the guides, so as to produce a met-
rical, rhythinical and harmonious changin
color effect upon the rays of light emitte
from the lamp or projected upon a screen,
a staﬁe or other object, substantially as and
for the purposes set forth, :

. 7. The hercin described method of trans.-
iating a musical composition through the me-
dium of color; comprising the fixinig upon
a medium adapted to be disposed in the path
of the rays of light from a lamp or other
source of light of a color scale corres nding.
with the musical tones in 2 scale of music,

L]
70

75

said medium being adapted to be conveyed °

continuously across the path of the rays of
light so as to produce a rh ‘thmical and har-
monious changing color effect upon the rays
emitted from the light or projected upon a

80

Screen, a stage or other object, st:h@taqpialjly ,

as and for the purposes set forth.

8 In a wmethod of translating music
through the medium of color, the mode of
producing the desired changes in color and
rhythmical succession, by fixing upon a con-
tinnous film adapted to be conveyed across
the path of rays from a light at a given
speed, a color scale, in which cach musical
tone is represented by .a certain color as de-
termined by a prearranged codehof gorre-
sponding colors and musical tones, and in
which the time of each musical tone is rep-
resented Dy the extent of the film of
color representing the tone upon ‘the film
s0 that the prolonged tinie of any tone will
be represented by a greater length of time of
exposure of light through the portion of

Im being charged with such color and the
shorter tones by a shoiter ex yosure of light
through a less extent of tﬁ
charged with such color as corresponds with

“the musieal tone, substantially ay and for

the purposes set. forth.
"~ 9. In a method of translating - music
through the medium of color; the mode of
producing the required changes in color and
thie rhythimical variations in time, by fixing
upon « film adapted to be conveyed through
guides provided upon a lamp and across the
path of the ruys of light from the lamp at
a given speed, of a color scale, in which each
color represents n tone in a niusical compo-
sition and the extent ‘of the film charged
with the color relativel

the interval of time which the tone should
be held, whereby the rays of light will be
modified as to color, and the rhyt mical suc-
cession of time will be regulated by the
transmission of the movable film e the

path of the rays of light. at even rate of -

speed, substantially as and folthe purposes
set’ forth, o

10. In a method of translating a musical
composition through the medium of color,
as.ataccompaniment to instrumental music,

the

corresponds with
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- ginging, dancing, marching or dramatic ac-

*. tiom, or pictures projected Hon a screen, #
or other object, the mode

6 .cal succession by xing upon a continuous

- film, ,adapted to be conve ed continuously

- across.the path of rays of light from a pro-

“jecting lamp.or other source of light, of a

. .color scthas'i@eter’mined by a code of cor-
10 respondenée;,‘-;betweexi colors and musical
- tones; i_n‘W-hl('}h each color represents a cer-

' tain tone in & musical composition and in
‘ ‘which the time or intervals of the music
‘is represented by varying exposure of light
through varying len h of film charged with
a given color, so that the time of a one
fourth note will be represented by exposure
of light through sn extent of film one fourth
that which would represent a whole note;
} whereby a translation of music through the
medium of color may be produced by modi-
fying the rays of light and regulating the
duration of each color effect produced to
correspond with the changes of pitch and
time in & musical composition.

11. In the herein described method of
_producing a rhythmical and harmonious
color gcoompaniment for music; the mode of

- dividing a continucus film which is adapted
;80 to be conveyed across the path of rays of
pe '.li%‘bt from a lamp or other source of light;

whereby each subdivision of the film is made

-to correspond in length with the interval of
" . time of the corresponding tones ina musi-
cal composition in accordance with a code,
8o that 8 given Jength of film represents a
_full note, and a fractional part of such

Jength _represents an equivalent fractional
part of a whole note, and another certain

15

.25.

_40 extent of the film represenis 2 |
-ofa ceértain duration, each subdivision of the
** film being charged with a certain color cor-
responding with' the tone of music with
which it corresponds in time, in pitch in
accordance with the code. .
19." In the herein described method of pro-
ducing music throu%l the medium of color;
means for varying the pitch and time; com-
. prising & continuous transparent film, adapt-
ed to be transmifted through a_projecting

- machine ‘

15

for motion pictures, said film be-
} with colors in accordance with
‘s code of correspondence between colors

‘ - and musical. tones, the extent af the film
‘55 charged with each color corresponding rela-
tively in length, to the extent of time of each
note of the’ musical composition, whereby a
rhythmical and harmonious color effect 13
roduced for projection upon & screen, %

for the purposes sel orth. ‘
-_"911'8. Inpthe herein described method of
producing & musical . composition through
- tha medium of color; means for successively

_*4p emitting rays from a constant source: ot

P
8P stag

‘ light through

of producing .

-the mqnisiw.chan%s in color and rhythmi- )
" rhythmical succession, substantially as und .

-green, and C 2nd equals indigo reduced in

resent the scale al

yause or rest -

e or other object, substantially as and.

1,323,043

1 successive portions of a con-
tinuous: transparent film churged with dif-
ferent colors, in accordance with a code of
corvesponding colors and musical tones, in
70
for the purposes set forth. -
.14, The herein described method of inter-
preting a musical composition through the
medium of color, in accordance: with a-code
of _mrg-cspon(‘limf colors and musical tones, 7&
in which; middle C equuls indigo blue, D
equals blue, E equals violet, I equals red,
G equals orunge, A equals yellow, B equals
intensity ; and the semi-tones are represent-
ed by a color produced by blending the
colors representing the two tones next above
and below the semi-tone; the same colors
heing employed in varying degrees of den-
sity brilliancy, dej th.and clearness to rep- 85
¢ ove and below the scale
of middle C, whereby the higher scales are
denoted by lighter tints of color and the
lower scale by darker shades of color..

15. The herein described method of inter- g0
preting a musical composition through the .
Tnedium of color by successively emitting
rays of light from a constant source of light
through transparencies of different colors
in sccordance with a code of cerrespondence
betwecn cglors and suusical tones, in_which
middle C eqnals green, D equals indigo, B
equals blue. F e nals violet, G equals red,
A equals orange, equals yellow and C 2nd
equals lighter green; C-sharp equals neutral
between green and indigo, D-sharp e uals
neutral between indigo and biue, -F-sharp -
equals neutral between violet and red, GP ‘
sharp equals neutral between red and orange. -
A-sharp equals neutral between orange and 105
yellow & and the tones in the scales or oc-
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tave above middle € are represented by

lighter tints of the same colors as those rep-
resenting the tones in the scale or octave of
middle C; and the tones in the scales or oc- 110
taves below middle C are represented by
deeper or darker shades: of the same colors

s those representing the tones in widdle C,

the higher tones being graduated into white
or white light and the lower tones being 115 -
graduated 1n the black or darkness or ab-
sence of all light. -

16. In a method of translating music
through the medium of color by a rhyth-
mical successive presentment to view, hy pro- 120
jection upon a screen or other object, of va- -

Tiously colored lights in accordance with a

scale of corresponding: colors and musical
tones, in_which middle C equals blue,

equals indigo, E equals violet, ¥ u%uial‘s red, 125
G equals orange, A equals yellow, X \equals
greenand C2n equalslighter blue; thésemi-
tones are simulated by blending the colors-
which represent the mnext. tone abeve;and .
below the semitone; and ‘the tones “of the 130
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scales or octaves above middle C are repre-
sented b{l lighter tints of the colors repre-
senting the tones in middle C, graduated to-
ward white or white light, and the tones in
the scales or octaves below middle C are
represented by deeper or darker shade of
the colors representing the tone in middle
C graduated toward black or darknmess or
absence of all light. A
17. In the herein described method of in-
terpreting a musical composition through
the medium of color comprising the system
of exposing or projecting a light through a
variously colored continuous ﬁlm in rhyth-
mical succession in accordance with a pre-
arranged arbitrary code of correspondence
between colors and musical tones; means
for denoting a glide or slur comprisi
the mode of coloring a section of the film
of a given extent or length corresponding
with the tones of the glide or slur so that a
d with the
color denoting the first note of the slur or
lide and another section slightly removed
erefrom will be charged with the color
the succeeding note, and the
section of film between the two sections will
be charged with a color gradually blended

from the first color to the second color, ad.

geriatim through all the notes embraced in
the glide or stur, whereby there will be no
abrupt cessation of one color but a gradual
merging or transition from the first to the
second color by the blending of the colors
together in the interval of space between
the two. ' :
18. In the herein described method of in-

~ terpréting a musical composition through

40

the medium of color in accordance with a
code of corresponding colors and mnsical

. tones the mode of denoting a pause in a
. staff of music by changing a section of a

45

continuous color film prepared in conform-
ity with the code, with a color darker than
the colors denoting the tones in the music
immediately preceding or. succeeding the

ause the length of the section so colored to
genol_;e the pause being regulated in propor-
tion to the length of the pause or rest in the
music, substantially as and for the purposes
set forth.

19, The herein described method of in-
terpreting a musical composition through
the medium of color by successively expos-
ing a light through a continuous transpar-
etit film of different colors, of a continuous
transparent film, said film being colored in
accordance with a prearranged code, defin-
ing a natural law of harmony between col-
ors and .musical tones, the intervals of time
being denoted by the relative extent of film
of a given color and the time of exposure of
the light through each color corresponding
with its correlative tone, while such part of
the filn is passing at a given speed across
the péth of the rays of light from the pro-
jector to be projected upon a screen, a stage
or other object. :

20. The method of producing a harmoni.
ous color accompaniment to songs, instru-
mental music, motion pictures and phono-
graphic records, in rhythmical ‘time, by
means of & continuous transparent color ilm
charged with colors in accordance with a
prearranged code of corresponding colors
and musical tones, synchronously by op-
erating the mechanism of the projector,
the phonograph and mechanically played in-
strumental music, at the same relative speed
in unisen by a common motor or motor gen-
erator, substantially as and for the purposes
set forth. -

In testimony that I claim the foregoing
as my invention, I have signed my name in
presence of two witnesses, this thirtieth-day
of December, one thousand nine hundred
and fifteen.

CHARLES F. WILCOX.

‘Witnesses:
Crarres M. Stoxes,
CrasLes C, WiLcox,
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