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- This 'invenf-ion relates to.'processe's for mak-
ing anti-static nitrocellulose film. One ob-

ject of the invention is to provide a sumple,

inexpensive, easily controlled process of this

nature which i1s harmless with respect to base
of the film and to its photographic layers.
Another object.of the invention 1s to provide

a process of making anti-static nitroeellulose

film which does not involve the use or loss

of volatile organic solvents or require special
or expensive organic coating materials.
The majority of motion picture films com-
, transparent, nitrocellulose
bases on which are located light-sensitive
photographic layers. In the case of negative
films the latter layers are especially sensitive
to light and to electrical discharges. Under
certain conditions, met with in practice, elec-
tric discharges are liable to take place during

the use of negative film; and when the latter

is developed, undesirable spots called “static”
appear on the film where the electric dis-
charges took place. It is possible, but not
usual, for such spots to appear even on nitro-
cellulose film having a less sensitive positive
emulsion. - B

Various alterations in the film have been.

suggested for the prevention or minimizing
of these harmful electric discharges. These
alterations have generally been in connection
with the unsensitive or *“rear” side of the
film base, and have cither included the use
of volatile organic solvents, or special organic
coating materials or both. '

I have found that motion picture ﬁlma-

either neﬁative or positive, having a nitro-

ase, may he simply and inexpen-
sively rendered anti-static by superficially
hydrolyzing the rear face of the film base
by the application of an alkaline solution,
tﬁus avoiding the waste or expensive re-

covery of organic solvents and likewise avoid-

ing the necessity of coating the rear face with
any organic or cellulosic materials. . The
process 18 very simple and involves only the
use of a dilute alkaline solution, such as &n
aqueous solution of 14 to 5% oi one of the
hydroxides,—NH,OH, NAOH, and XKOH.

umerous tests have shown that only a few
hours’ treatment of the rear face of the film

with a dilute alkaline solution will render

‘anti-static even the most sensitive negative

‘motion picture film on nitrocellulose base.

I shail now describe several ezamples -of
my invention, but it will be understood tnat

the latter 1s not limited to the details thus
o1ven, exeept as indicated in the appended
claxms. The treatment is preferably per-
formed on the nitrocellulose base before the
latter is coated with the emulsion. While
1t 15 essential that the rear face be treated,

there is mo harm and a slight benefit as re-
gards static, if the other face of the nitrocel-
lulose base, on which the light-sensitive

photographic emulsion is to be coated, is also

superficially saponified at the same time. .
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The alkaline solution may be applied to

the ﬁlm_base' by any of the methods and ap-
paratus customarily employed in the art for

applying liquids to film. For example,
where both the surfaces of the nitrocellulose
base are to be superficially saponified, the
film may be immersed in the dilute alkaline
solution.

tace of the alkaline liquid with only one face
in contact, or by applying the liquid to the

‘Tace by means of a roll over which the film
1s meved, or by means of brushes or wicks
against which the rear face of the film is car-

ried. Where the film base is saponified on
both faces by immersion, it is, at the end of the
treatment, washed by an immersion in water

or by spraying of water or by passing

through a countercurrent of water. There-
upon 1t 1s dried and coated with sensitive
emulsion 1n the usual way. ' .

When the solution of alkali is applied to |

only one face of the film, it is convenient
to suspend the film, while such face is wet
with the solution, 1n contact with moist air,
that is, an atmosphere of high or nearly
saturated humidity. This keeps the wetted
face from drying during treatment. After
the nitrocellulose at such face has been super-

ficially saponified by the solution, 1t 18 washed
-with water and dried. -This washing may be
by means of a spray or 2 flotation method

or & wick or a brush or any other suitable
way of applying liquid to only the one face
of the film. The glm may be also washed
by an immersion, spray, or countercurrent
system which touches both faces, but i pre-
fer to confine the washing to the treated
face only. - ' -

While it is preferable, when Weﬂﬂng on a-
manufacturing scale, to treat the rear face of

the film base by my process before said base

is coated with the photographic- sensitive

_ Where only one face of the film
1s to be treated, the alkaline liguid may be 3
applied to it by floating the film on the sur-
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emulsion, nevertheless, it is practical to ren-
der anti-static. otherwise finished and coated

- nitrocellulose motion picture film by the ap-

}élication of my process to its rear face.

crupulous care must be taken to prevent the
treating liquid from reaching the sensitive
emulsion on the front face. The system of

— applying the liquid to the rear face only, while
- guarding the front face, may be one of those
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customarily employed for dyeing one side

only of motion picture films, these being well

known to those skilled 1n the art. . - o
It has been found that a simple aqueous

solution of hydroxid of a concentration from

5 to 5% strength is preferable, the best hy-
droxids being NH,OH, NAOH or KOH.
The use of an aqueous solution of ammonium

hydroxid has the very great advantage that 1t
‘does away with any difficulties about wash-
ing, because both the water and the ammonia

volatilize away when brought into a drying
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atmosphere.
an ammonium hydroxid solution 1s best con-

‘fined to the treatment of the nitrocellulose
base before it is coated with the sensitive

~ emulsion. Ifitisused in treating film which
“already carries an emulsion, very great pre-
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- a motion picture film has been rendered sub-

ab

caution must be taken to prevent the am-
monia fumes from fogging the emulsion. A
3% solution of any one of the named hy-
droxids is & good working strength. Thus

stantially anti-static by having its rear face
hydrolyzed by three hours’ contact at room

temperature with a 3% solution of KOH.

Aqueous solutions of NAOH and ammonium

hydroxid of equivalent alkalinity will oper-

ate successfully within about the same time.

T

Even a shorter treatment, say, for instance,
of one and one-half hours, gives a very useful

 effect and the action may be considerably

prolonged without any injury te the film.
In all cases the treatment must be stopped

~ before the transparency and flexibility of the
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film are impaired. Thereis no danger of im-
pairing the transparency or flexibility of or-

dinary nitrocellulose films under the condi-
- tions stated above. . ' B
- It will be obvious that in place of aqueous -

solutions of hydroxids, I may substitute an

alcoholic solution, but I prefer to employ the
‘aqueouns solutions, because they are cheaper

.are impaitred. T .
- Having thus described my invention, what -

On the other hand, the use of
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and do not involve loss or expensive recovery

of a volatile organic liquid. When an aque-
ous solution is empldoyed, a small ‘amount of

alcohol, say 20% of the weight of the water,

may be employed as a penetrant, but. this is
not essential. ILikewise the liquid may be

"warmed somewhat above room temperature
to hasten the action. This 1s useful, but care
“must be exercised to stop the action before

the transparency and flexibility of the film

1 claim as new and desire to secure by Letters
Patent 1s: .

ency of flexible, transparent, static-producing

nitrocellulose film which includes treating
the rear face of said film with a solution of

an alkali until it is superficially hydrolyzed,

1.. The prbcéss of IOWering' the static te'nd;' '
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the treatment being stopped before its flexi-

bility and transparency are impaired.
- 2. The process of lowering the static tend-

ency of flexible, transparent, static-produeing

nitrocellulose film which includes treating the

rear face of said film with an ammonia solu-
tion until said face 1s superficially hydro-

lvzed, said solution being volatilized from

said face before the flexibility and trans-

parency of said film are impaired.
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3. The process of lowering the static tend-

ency of flexible, transparent, static-producing

nitrocellulose film which includes treating the
rear face of said film with an aqueous solu-
tion of soluble alkali hydroxid, until said face

is superficially - hydrolyzed, stopping the

treatment before the transparency and flexi-

bility of said film are impaired and remov-
ing the excess hydroxid from said face.

ency of flexible, transparent, static-producing
nitrocellulose film which includes treating tho
rear face of said film with an aqueous solu-
tion of ammonium hvdroxid until said face
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'
4. The process of lowering the static tend-

is superficially hydrolyzed, stopping the

treatment before the transparency and flexi- -

bility of said film are impaired, and volatiliz-
ing the water and ammonia from said treated
face. | |

day of October, 1926. _ , |
'RAY L. STINCHFIELD.
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