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. 'This invention relates to photographic coivs
film having a sound track therein.

In recording sound on motion-picture film in
which a dye image is present or is later formed,
the sound record may be proeduced either in dye
or in silver or some cther metal. One of the
disadvantages of dye scund tracks is that they
possess insufficient absorption to light to which
the photoelectric cell is sensitive. Silver sound
track images possess sufficient density but since
the silver is generally removed from the picture
area, the processing bath which removes it from
this area also removes it from the sound frack
area unless special precautions are taken to pre-
vent removal from the sound track area. For
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this reason, the use of metals inert to the silver -

removal baths have been proposed, such as gold,
described in Mannes and Godowsky U. S. Patent
2,263,009, granted November 18, 1941. The use
of a silver sulfide sound track has been proposed
in Mannes and Godowsky U. S. Patent 2,143,787,
granted January 10, 1939, but this material has
the disadvantage that a negative sound image
cannot be formed directly since it is necessary to
start with a halide in order to sulfide the sound
track. The use of varnishes to prevent removal
of the sound track image during treatment of

the picture areas has also been proposed but -

these films generally require treatment of the film
with a solvent and therefore necessitate a sep-
arate step in processing the film. ’

It is therefore an object of the present inven-
tion to provide a novel method for protecting
the sound track area of motion-picture film dur-
ing a portion of the processing of the film. A
further object is to provide a protective layer
for the sound track which is removable in one
or more of the regular photographic processing
baths. Other objects will appear from the fol-
lowing description of our invention.

These objects are accomplished by protecting
the sound track area at an appropriate stage
with a layer of a polyvinyl azine such as poly-
vinyl pyridine. This material is inscluble in al-
kali developing solutions but soluble in acid fix-
ing baths.

Our method is useful in any color processes
in which images are formed by development of
silver and converted simultanecusly or subse-
quently to dye images. It is particularly useful
in the process described in Mannes, Godowsky
and Wilder U. S. Patent 2, 252,718, granted Aug-
ust 19, 1941, In the process of that patent a
multi-layer film having three layers sensitive,
respectively, to the primary colors, are exposed
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to the subject and developed to a negative. The
three layers are then selectively rendered devel-
opable and color developed to form three sub-
tractive positive dye images in the layers. Both
negative and positive silver is then removed from
the layers. :

In this process the sound track may be print-
ed and developed at the same time as the nega-
tive development of the film and the sound
track area only, protected with a resist accord-
ing to our invention while the picture areas are
processed to images.

The polyvinyl azines used according fo our in-
venition are prepared from vinyl-substituted
azines such as vinyl pyridine and its homologues
including vinyl quinoline, and vinyl acridine, as
well as vinyl derivatives of other six-membered
heterocyclic ring compounds containing nitrogen
atoms. These compounds are polymerized to
form polyvinyl azines such as polyvinyl pyridine
for use according to our invention. Polyvinyl
pyridine is described in French Patent 849,126.

In using our method for the protection of the
sound track area of either multi-layer or single~
layer film, the polyvinyl azine protective coating
may be applied after black and white silver de-
velopment of the sound track to protect it during
subsequent color development or by applying
polyvinyl azine before any development steps,
then after color development removing the poly-
vinyl azine coating and developing a black and
white silver image in the sound track area. Our
method may also be used in color processing to
rrotect one emulsion layer during the develop-
ment of another as by protecting a layer on one
side of the support while a layer on the opposite
side of the support is developed. It may also
be used in black and white development in which
case the polyvinyl azine could be used to protect
the sound track which might then be given a
different type or degree of development than the
picture area. This is particularly valuable for
variable density sound images.

In the preferred embodiment of our invention
polyvinyl pyridine is used as the protective resist
material. The polyvinyl pyridine which we use
was prepared as follows:

In a one-liter clear glass bottle were placed
1.2 grams of benzoyl peroxide, 120 grams of 1-
vinyl pyridine (freshly vacuum distilled) and
369 cc. of starch solution made by grinding with
water 2 grams of corn starch to a slurry and
pouring this slurry into 350 cc. of boiling dis-
tilled water. The starch solution was boiled for
2 minutes and cooled. The volume of the starch
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solution was then adjusted to 360 cc. to compen-
sate for loss of liquid by vaporization during
the boiling operation.

The reaction flask was stoppered by a rubber
stopper protected by aluminum foil and then
placed on a tumbler in a 50° C. water bath. After
22 hours, the reaction. flask was removed from
the bath and chilled. The monomer had poly-
merized in the form of beads.
the form of beads or agglomerates of beads, was
washed with cold tap water until the odor of
monomeric vinyl pyridine was gone. The beads
were then rinsed with distilled water and dried
at room temperature in an air stream. The
product obtained was a light tan in color. It
was soluble in ethyl alcohol and in dilute acetic
acid to give dopes of high viscosity.

The polyvinyl pyridine had an infrinsic vis-
cosity as measured in absolute alcohol of about
1. The polyvinyl pyridine was applied in the
form of a 3% to 5% solution. in methyl or ethyl
aleohol. Ethyl alcohol was preferred, although it
dried more slowly, because it gave more uniform
coatings. Any suitable solvent may be used but
methyl and ethyl alcohols are good solvents for
polyvinyl pyridine and do not appreciably attack
the cellulose acetate film base during application.
The coatings may be made in any convenient
manner as by flowing, dipping, or use of a felt
applicator or a brush.

The polyvinyl pyridine coatings may be re-
moved by treatment of the film for a short time
in %% to 20% solutions of acetic acid followed
by a water rinse. The coatings may also be re-
moved by 2% hydrochleric acid or 2% sulfuric
acid solutions or 2% to 5% solutions of propionic,
tartaric, citric or oxalic acid or sodium bisutfate.
The water rinse was not neeessary to remove the
coating but was used because development of the
film gave a convenient test for completeness of
removal of the polyvinyl pyridine.

The following specific example will illustrate
our invention,

A safety base motion-picture film having three
superposed differentially sensitive emulsion lay-
ers was exposed to a-subject and fo a sound track
image and developed in a negative developer such
as that described on page 2, column 1, lines 5 to
19 of U. S. Patent 2,252,718, The sound track area
was then coated by application of a 5% dope of
polyvinyl pyridine in methyl alcohol. After dry-
ing this coating, the film was carried through the
remainder of the processes described in U. S. Pat-
ent 2,252,718, It was found that this coating was
readily removed by treatment in %% to 24% so-
lutions of acetic acid or in %4 % solution of acetic
acid by 1 minute soaking followed by a water
rinse. Acetic acid of Y% concentration removed
the polyvinyl pyridine coating in 1 minute but
only partly removed it in 5 minute.

The polymer, in
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In addition fto their use for protecting the
sound track areas of film, the polyvinyl azine
coatings may be used as anti-halation layers or
anti-abrasion layers or for other backing or over-
coating layers for photographic film.

It will be understood that the modifications de-
scribed herein are illustrative only and that our
invention is to be taken as limited only by the
scope of the appended claims.

We claim:

1. The method of forming a sound ftrack in a
multi-layer photographic film having a plurality
of silver halide emulsion layers sensitive to differ-
ent spectral regions, with sound and picture areas,
which comprises exposing said film in both the
sound track and picture areas, developing a sil-
ver sound track in the sound area of said film and
negative silver picture images in the picture area
of said film, varnishing only the sound track area
with a polymerized vinyl azine, processing the
film to form positive dye images by color devel-
cpment in the picture area of said film and re-
moving developad silver from said picture ares
without affecting the negative silver sound im-
age, and then removing the varnish from the
sound. track area in an acid solution and fixing
both areas of said film.

2. The method of forming a sound track in a
multi-layer photographic fiim having a plurality
of silver halide emulsion layers sensitive to differ-
ent spectral regions, with sound and picture areas,
which comprises exposing said film in both the
sound track and picture areas, developing a silver
sound track in the sound area of said film and
negative silver picture images in the picture area
of said film, varnishing only the sound track area
withh polyvinyl pyridine, processing the film to
form positive dye images by color development in
the picture area of said film and removing de-
veloped silver from said picture area without af-
fecting the negative silver sound image, and then
removing the varnish from the sound ftrack area
in an acid solution and fixing both areas of said
film,

THOMAS GENTRY VEAL,
GEORGE P. WAUGH.
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