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Process and Means ior Producmg Sound Motlon chture Films
in- Golour. N

" We, MurzicoLor Fiims INCORPORATED,

a corporation of the State of California,

United States of America, of 201, North
Occidental Boulevard, TLos Angeles, Cali-
fornia, United States of America, do here-
by declare the nature of this invention

and in what manner the same is to be per-
" formed, -to .be. particularly —described and
ascertamed in and by the followmcr state- -

ment:— -

"Our Invention relates %o colour photo-
graphy and more partloulaﬂy to the art
of producing sound records in con]unotlon :
with colour motlon-pmture ﬁlms 1n nafural—

colour.

A method of reoordmd sound on a stup’
,of motion-picture film is to subject the

ravelling film to a fooussed beam or slib
of light “from “an exposure lamp.
beam or slit of light moves back and
forth  within' the 11rn1ts of & marrow path
running 1engthw1se of -the travelling film,

" or varies in intensity in- aocordanee with

the sound. The amount of exposure im-
pressed on this path is dependent upen

the volume of sound to be recorded. When -
- developed such a film contains.a sound -
_ record, the opacity of which- g dlfferent_
at different sections, or -which is i the™

form of a serrated sound image and-is a

nega’mve sound-record. A pos1t1ve of th1s;
- negative is then made. - '

In reprodueing from such- a posmve

film, a- beam of light is sent through the

moving  sound - record a,nd, the varying
opacity of this record varies the- intensiby
of that portion of the beam of light which
impinges upon- a light-sensitive eell such
as .a photo-electric or selenium eell, which
action sets up- audio frequency waves

which are finally reproduced as sound

through loud-speakers. -
" Heretofore it has not been possible to
our knowledge to record sound in cenjunc-

tion- with @ coloured mobtion-picture film -

with accuracy, although much work in" this
and

others. -For .instance, it has been previ-

 ously -suggested- to dye both the images

50

and the- sound record on --the
the same. dye, but-we- have found that the
sound record.  when -coloured with the
colours of the right end of the speotrum

I Pmovljw}

" coloured with

. This -

film Wlth E

gwes "inferior results as far as sound re- -

concerned than  when
the -colours. of the blue-
green end of the spectrum. We have dis-
covered that by using chemical toning
means to give the desn*ed colours, even
better sound reproduemon ig obtained. In
our process the silver image -is converted

produetion - is-

360,819
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60"

t0 an image composed of grains of coloured -

" imorganie - mad:erlal enabling sound - pepro-
duction to-be obtained- equwalent to that -

of the known black and white.-

In . the present instance, our process
goes forward to utilize a sound record
negative, this negative being precisely the
same as for black and white photography.

In both the black and white and multi-
colour processes the sound records are made
up of a plurality of transversely extending
fine lines, which occupy a space between
the image areas and the adjacent perfora-
tions, the whole being ecalled a sound
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track and oceupying a space of approxi- -

" mately one-eighth of an inch on 85 mm.

film.  These -lines vary either in length
or in their relative spacing and serve to

vary -the intensity of the light from the

excitor lamp which penetrates the sound
record and- hits the light sensitive cell
electrically  connected to the sound-repro-
duecing mechanism.

It Wlll be explained that in the art of

- producing black and white motion-pictures

which are subsequently dyed the sensitized

films as they are received from the manu-

facturer bear at one - side- an oubline or

- path for the sound record, such outline or

path being spaced from the image area.
The - sound reeords on such 2 film would
be black and white-and’ the images tinted,
while by our improved process the sound
records would be selectively coloured by

converting the silver image to a chemie-

ally toned image.

Although we have illustrated the pro-
duction of a coloured sound record on a
positive film known as a double coated

" film, we wish it to be understood that we
-may also use films earrying emulsion or
emulsions on ong suie anly of a celluloid

base.
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" The objeet of the present invention is 105

to provide an 1mproved. process of and
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means for producing a eoloured motion

, picture film having -a coloured sound track
- _-thereon. . : o
- With "this objeet in-

5 invention" consists in a- provess-of prepar-
ing a coloured motion-picture film having

- & sound record wherein the sound record.
- - and one series of images are -chemically .

- toned to- one colour value and the other
10" series of images are treated to give a com-
~ plementary colour value, N

- The invention also consists in a process-

of preparing a. - coloured motion-picture

film having a sound record thereon com--
colour

- 15 prising forming - complementary ¢
- value- negatives, printing the - images = of

"~ each of said negatives on an emulsion of.

~ - a positive, printing the sound record on
__ an emulsion on said- positive, toning blue
20- said sound record and the images formed
- - on-the emulsion by the exposure to the

- red colour value negative, and toning red.

- the . images formed on the emulsion by

~ -~ exposure %o the blue. colour. value nega-

- 25 tive. - o T :
" - . -The -invenfion. further consists in a
coloured motion-picture. film carrying a
chemically-toned -sound record. :

- With reference ~to the accompanying -

80 drawings which illustrate one embodiment

of our invention by way of example:—
- Figure 1 shows two . negative ffilms, A

~ has been exposed through-a blue filter, B
"._has been ‘exposed through a red filter.

~ view of a double-coated composite posi-
tive with the selectively coloured emul-
sions- partially withdrawn from the cellu-

- loid base, and illustrating at the left the -
-~ 40 ~image eoloured red and at the right the

- image and sound record coloured blue.

~ _Figure 2¢ is a fragmental - sectional

elevation - of a double
_ slightly enlarged.
45 -

Figure 38 is a fr ,
view of a single-coated - film - with the
emulsion partially withdrawn from --the
- celluloid Base and bearing the image and
- - sound reeord in eolours - . . . T
30 s 4
- - views illustrating an apparatus for carry-
*- ing out the process of my invention in the
production of a coloured positive motion-
~__ _picture film with a sound récord. = .
556 - An object having several colours -is

~ . photographed “from the same yiewpoint -

upon two negative films 10 and 11 which
. ~are provided with sound tracks. ~ Inter-

posed between the object and. one of thege-
60 negative flms is a transparent blue filter

- and between the cbject and the other
‘negative film a transparent red filter. In-
asmuch “ds thé resultant sound record on
the positive: film is to be -coloured: blus,

65- the sound is recorded on the negative. ex-

- = . - through the blue filter.
in “view the -present

- Figure -2 ig-'a fragmental- petspective

7 emulsion film

agmehté,l pe'iép*éctixfe -

posed through the red filter; and no sound
~1s recorded on the mnegative exposed

* The negative films are-then removed.
‘from the camera and developed. An un-
- exposed positive film 12 having a sound
track is then provided having an emulsion
applied “ to “each of the opposite faces -
thereof. . These emulsions are impreg-
" nated with a light restraining dye and this .
. permits’ corresponding portions of the
two developed negative films to be printed
. simultaneously upon opposite sides of the-
positive . film,  the - negative = exposed
through the red filter and carrying the.
sound record - being used to print the

sound record . on: that side of the positive -

which is to be ecoloured blue. - I
-~ When the positive film has been thus -
‘exposed, it is developed, fixed, the opaque 85
‘dye washed out and the film dried. Tt -
is then ready for having the opposite faces

7
75

.80

- thereof toned red and blue “respectively.

The .image of the positive film printed
_from the negative which - was exposed
“through a red filter 3s treated chemically
to give- it a blue colour. The image on
the -opposite side of the positive isin a
simijlar manner treated chemically to give
it a red colour. This colour positive film
is now ready for use in a projecting
machine, - The projecting beam of light
in ‘passing through the positive film is
-coloured blue or.red in those - portions
thereof which _correspond respectively. to
the blue or red values of the object origin-
ally photographed. : o :
~~ -The - above ~ described method of produe-
ing coloured motion-pictures by wusing a
~single film may be termed the ‘° single
- film ** method of projection. o
- . In order to provide a bi-éoloured film
for -use in the standard - projection
- machines a positive film 12 is provided

having emulsions 18 and 14 on the oppo-
_site faces of the celluloid base 15 thereof.
. Emulsions 18 and’ 14 are impregnated -
. with ‘an opaque-dye which permits simul- -

90

100
105

110-

) .-~ - - taneous printing of negatives 10 and 11
Figures 4 and 4a¢ are - diagrammatic -

~onto the emulsion coatings 13 and 14 on 115
~_the: Opposite sides respectively of the film - -
- 12.° The negative sound record is then by

_a Separate operation printed on the track
18 ‘on “the' positive emulsion 14 to give a
- positive_sound record 18a¢.. o
_ Positive images 19 and 20 printed upon
the “lajers  of “emulsion 18 and 14 - from
. the -blue- negative and the red negative -
- respectively are complementary to these
- negafives as.indicated by the shading of 12%
- corresponding  portions of < the - diagram- -
" matiec view of these images in Figure 1. = -
..~ The image 19 is treated so- that it will-

be - coloured red, and the image 20 is

_treated so that it will ke coloured blue 130
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- printing aperbure and,

and the sound record 18a will be likewise

coloured blue. The sound track upon the
negative exposed through the blue filter
may be exposed to form a sound record,

thus providing upon the positive film ~ a’

sound record which is toned red. = How-
ever, a-sound record which is toned blue
is found to provide superior results, prob-
ably because the desired degree of opacity
is more . readily obtained and it is, there-
fore, preferred to form the sound record
upon the negative exposed through the
red Afilter
record thus formed.

-As the purpose of the posﬁnve film 12 is
to project an image of the object photo-
graphed in its true - colours, this will be

‘accomplished by the passing of a project-

ing beam. of light through the correspond-
ing emulsions 13 and 14, with those dis-
posed in the accurately
relation in which they are printed on oppo-
gite sides of the positive film. -

In the present multicolour process, as
the basic colours employed in the produc-
tion of the positive film are somewhat
opaque, we print the sound record 18 and
colour 1t by one of the colours used in the
production of the positives.  Uranium
and ferric tones-are - more opaque than a
dyed image and we find that we ecan
record suooessfully a- sound record with
any one of the basic colours, but prefer-
ably the blue colour:

The sound record on the negatwe 11 is
printed onto the positive - film prefera(bily
by means of a continuous printer, that is,
a printer which does not print step by step
onto a positive film and during the print-
ing of the sound track the portion of the
film not receiving the impression of the

sound record is protee’oecl from exposure

by a suitable mask in-the pnnter o

The positive film carrying the sound
record 18 is.now printed with the colour
value images of the photographed picture.
The portion of the positive- film carrying
the sound record 18e¢ is protected in this
second printing by a suitable mask in the
therefore,
exposure ‘can reach it. :

By the above explanabion, it is clear
that any object can be produced approxi-
mately in its true colours by the prepara-
tion of the positive film in the manner
broadly indicated above.  As previously

sbated, the processes at present used -for -
the treating of the positive for colouring
the images 19 and 20 have certain defects
" which are overcome by the process of our
invention which may be “carried on by the -
82 and 88, and then into tank 84 where 115
The -

apparatus - dlaurammahcally shown in

Figures 4 and 4a.

This apparatus ineludes a fresh posi- *
tive feed reel 16, a blue negative feed reel -

“the following

a,nd to tone blue this sound -

superimposed -

no . -

21, a red negative feed reel 22,
mo device 23, negative rewmdmg reels
24 and 25, a series of tanks 26, 27,

of treabing tanks 31, 32, 38, 34, 35, 36
and - 87, a drier 38, and a positive film
winding reel 39. Kiv jet pipes 40 are
mounted adjacent to the film as it passes
between the tank 29 and the blue toning
tank 30. This apparatus is operated in
manner to carry oub our
method of producing a double-coated posi-
tive eolour film with a sound record.

“A supply of fresh double-coated film 12

‘is provided upon the reel 16 and as the
film is advanced through the apparatus,

this fresh film is drawn from the reel 16
and passed through the printing device 23

a prlﬁt-,

28-
~and 29, a blue toning tank 30, a series

70

75

80

between the’ blue and red negatives which -

are unwound from the reels 21 and 22,
respectively. After the positive 12 Ras

85 -

been printed, the mnegatives 10 and 11 are

wound upon the reels 24 and 25, respec-
tively.  The printed positive film then
passes through a bath of developer which
will give the image a soft tone in the
tank 26 and after that through a stop
bath formed by a weak solution of acetic
acid which is placed in the tank 27. "The
printing and developing of the wpositive
12 ig carried on in a dark room but the
remainder of the process may be con-
ducted in the light.

Lieaving the Tank 27, the film 12 passes
through a fixing solution in the tank 28
after which the film passes through a water
wash in the tank 29. Leaving the tank
29, the film 12 is practically dried by
jnets of air blowing at high wvelocity from
the pipe 40 disposed close to the film. The
film then passes through the blue toning
tank 80 which converts the positive silver

‘image 20, which was printed from the
" red negative 11, into a blue image.

One formula for the blue toning bath
is as follows:—

Iron ammonium alum - 2.5 grams.
Potassium citrate =~ - - 2 grams.
Ammonium oxalate sab.

sol. - - 10 grams.
Hydroclﬂonc a01d (Sp. ,

Gr. 1.18) - - 5 cc.
Potassium ferricyanide - 2 grams.
Distilled water - - 1000 ecc

" The tank 30 may be of any suitable con-
struction which restricts the application
of the treating liguid to only one side of
the ‘positive film.

After leaving tank 80 the pom’cwe film
12 is run through a watér wash for
approximately four minutes in tanks 81,

is - tleated with a uranium solution..
formula. for the -uranium solution is as
follows: —
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t ﬁlm that the - silver recerd b

roduce . a ~pro--:
'm 1ts natuml =

of-;perfeetly “eoloured Ho -
“jected: im 1ag¢-of the 'p;;g\irr’;g

Tf is imporfant - in- sound. reeordmc on’:
-of & denmty
~ thaf~ certain - parts of the- silver prevent-’
~ the “rays . from’ the . exc1ter“lamp -from- -

,43 penetra,tmg the- sound record or impres-

*“50

‘sion. This is easily -accomplished Wwith:-a- -

" black . and white = result; ~but=-with- colour”?
- mgst eoloured oib]ects -are’ quite -4rang-""

~ parent. ~ This- is particularly so with a
“dye-foned 1ma,cre - With regard t0. a-silver

-~ image that:is- ehemmally toned & pueh T

greater opaclty ‘Is obltained - and & still -

R greater density is. possible by the addition -

of ‘more- concentrated hydrochloric acid "to

55 §bhe toning ‘bath.: Sueh treated flm -will

. give a Smmd reproduemon equlal bo black

and white.  * - -

Tri- Figure:8 we- have shown a sm01ec-r
coated il 41 “bearing -an image 42 and a -

- 60 - sounid record 48 in-colour, the- sound record

‘being -foned ohe of the colours used in the
productlon of the. image 42. - This single- -
coated film may be formed: either with two-

separgte- layers-of -emulsion 6n one side of --

"ﬂir":gf65 “the b»ase or merelv by Plondan' upon one -

““ta” 85 mam. but -can be used for lﬁmm or-
,mrle width aﬁlms N

Haying now  particularly - deseribed and ~
_ascertamed the nabire of our said inven- -

e pelformed -We declare thada Wha,t we -

Any of the basx red dyes can be used

'dependmg uponi the particular type of red
* which it is desired to 1mpart to ’ohe Jmaces 100 =

. upon: the- posmwe e
Tt is o be understood that ﬁhe produe~
tion. - of the ‘sound records is not confined

“tion” and ‘in what mianmner the .same is to-

clalm igi=-0";
1.7 A proees,s of preparmrr a coloured.\,
motlon-pmture film having & sound record,
wherein $hé’ sound Tecord and ‘one -series
of " images are chemically toned to one

80

85z .

90:

95 -

 Potassium oxalate - = - 2 0mms . sule of the base a smvle emulsmn thlek;'
- .Uranyl nitrate -~ - - - 82 grams. 'enough,to aeeommodate two images there~
- Potagsiym ferrleyamde ,j e 9 grams con. - One image is formed in- the upper:

, Hydrochlorle ao1d. (Sp L - - or outer” stra,tum of the emulsion and one-
5 Gy 1.18) - . s 82 cos. - image ‘is -formed on the lower or inner 7O
Dlstﬂled. water - - - 4000 ees. . Vstratum “Such & film is prmted from the

The. urdnium toning treatment _chemic- ftwo. -colour value negatives in- the same
"~ ally converts the image 19 from a silver manner as a double—eoated “positive is-
‘image to an opaque image consisting of -printed one image being printed to the
s11ver ferrocyamde -and - uranyl - ferre- - face of the - emulsion and. one. image. 75-
~ cyanide. - - The~ colour- ‘of the - image is - through the base, the latter image being .
changed: from black to  colours - ranging - prmbed on- the inner half of the’ emulsmn
“from brownish -yellow fo red, clependmg The red - image - is prmted on - the outer
- ', upon the . concentration - of the uranium - emulsion,’ ancl the. :blug image and the -
15° solution and the” time of treatment. In- sound record are- pmnted on the inner or
“ords ",—,to produce a sat1s£aetory red eolour- lower - emulsion. ‘Both images are-
value image, the film 12 requires from-six’ 'developed ‘and dried and the flm is im-
tq pight minutes in the uranium solution. ~ mersed in a - mordant, either- e@pper or
: The film'is then given a waber wash in —10&:111@ ‘compoynds belncr preferred. - The-
20 tank 85 which rermoves the surplus of the film is immersed in the mordant just 1ong
" dye. ~The filmis then run through & hypo = enough to mordant the outer image and is
soluhon in tank 36, Before- entering the . then immersed in a bath of red dye and -
" hypo- solution - _the” images ave- usually - then washed: .The filin is then immersed -
, “opaque.  The film usually ‘requires - from- - in- & blue. tomng bath- as described relative -
’ ‘25‘1 two to four miniutes in this hypo solution - to- the - double-coated Alm, and this bath-
~ to completely - eonvert - ‘the- silver ferro:— does not affect the outer image bub tomes
-cyanide thereby removing - all - traces - of the inner image and: the sound record blue. .
cloudiness from the images.. The film is A formula for the copper mordant is o
. %hen washed- in tank 87 after _which it- Copper sulphate -~ -- s+ 7: grams..
30 passes through the drler -88- and 1s Wound~‘ Potassium eitrate -~ -~ -~ - 56 ‘grams..
-onto- izake-up ree] 89.. Potassinm ferncyamcle . -7 B grams..
“Qwing to- ‘the- complete transforma,mon— Water .~ - - - o 1000 ees. o
s of the  positive silver imagé 20 to a blue~ A formula’ fQI: the iodide = mordant is
image in-the tank 80; thig side-of the film ~ Iodine - - - -7+ - 3 grams.
-is-entirely ~ unaffected - by - $he _uranium - Potassiupi 1od1de s 25 _grams. . 100
. bath so that-the film 12 when wound upon— Acetic’ acld . j’- - ‘, 4 ce.
" the reel 89 has the opposite images there:— Water- = - - 7 2000 ce.

110 ;

,115:";; R

‘eclour- value and ‘the other series of images” 120

“are™ treai;ed tor glve & complementary colour o

valueg E
2. A, proness of plepalmg a coloured
momon pictuie film having ‘a sound record

‘thereot conprising . forming - complement- 125

-ary - -eolour- value nega’clves, printing . the g
“imdges of each-of ‘aid negatives on an

remulsmn of ‘a posfmve, p«rmtmg ‘the sound -
- record oOn - an- emulsion om said positive,

'tonmw blue ssucl “sound recorcl and “the’ 130
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images formed on the emulsion by the ex-

posure-to the red colour value negative,
and toning red the images formed on the-

“emulsion bly. exposure to the- blue colour

10

15

" value negative.-

3. A process as ela,lmed in Claim 2 in
which one of the megatives is exposed
through a blue filter and the other is ex-
posed through a red filter.

4. A process as claimed in Claim 1in
" which the image on one side of the posi--
tive is toned - blue, and the image on the
opposite side is" chemmally toned to gwe .

it a red colour value.

5. A process as claimed in Claim 1 in
which the sound track is toned blue.

6. A coloured motion-picture film carry-
ing a chemlca,lly toned sound record.

7. A coloured motion-picture film as
claimed in Claim 6 in which the sound

“record and the image on the same gide of

the film are toned blue and the image on
the other side of the film is coloured red.

8. A process of preparing a coloured
motion picture film bearing a chemically
toned sound wmecord substantially as
described and illustrated with reference to
the accompanying drawings.

9. A coloured motion picture film bear-
ing a chemically toned sound record sub-
stantially ag described with reference to
the accompanying drawings.

Dated this 27th day of May, 1930.
MARKS & CLERK.

Abmgdon t Prmbed for His Majest.y s Statmnery Office, by Burgess & Son.

[Wt.-8002a. —506/12/1934.
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