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This invention relates to a method of making a
plastic sheet, and more particularly a translucent
motion picture screen of cellulose ester material,
such as cellulose acetate or cellulose nitrate.

'8 Heretofore, cellulose acetate, and the nitrate as
well, have been offered for sale in sheet form.
In the form in which it is availabie on the market,
it has not been satisfactory as a translucent
screen because in the first place the sheets are

10 not translucent, and in the second place the

largest sheet which could be purchased was only
20" x 50’'. It is understood that this sheet
material is commonly made by casting a block
of transparent cellulose ester material, which is
shaved into sheets, the sheets being calendered.
It is desired that the cellulose ester sheet mate-
rial particularly for motion picture projection
screens should be quite large, for example,
20’ x 40’, although much smaller sheets or Screens
20 are useful in certain cases. »

An object of the present invention is to em-

1

ploy cellulose acetate for constructing sheets, par-
ticularly for a screen which is translucent and

- of any desired size, small or large, and in par-
28 ticular, much larger than the sheets of trans-
parent cellulose acetate heretofore avaflable.

According to the invention, the sheet is made
of any desired size; large or small, by dissolving
in a solvent either the transparent cellulose ace-

30 tate in sheet form referred to above, or acetated

cotton which is fibrous and opaque in form, which
becomes transparent in'solution, and by spraying.

a multiple coating of this transparent sohition
onto a base or matrix from which the solidified

85 sheet is stripped. As the base or matrix can read-
" ily be made of any desired size, large or small,

a sheet of cellulose ester material of any desired

size can be produced. I consider this process

of making a sheet of cellulose ester material to be

40 an important part of my invention. However,
- according to another feature of the invention I
treat this sheet so that it will be suitable as a
translucent screen for motion picture projection.

In other words, I render the sheet translucent.

45 This may be accomplished in the course of man-
© ufacturing the sheet by providing a matrix hav-
ing an array of minute irregular projections on
one surface thereof such as produced by sand
blasting, etching or other methods known in the

50 art. The solution, as ahove described, is then

sprayed onto the figured surface of the matrix.

After the sheet, thus formed, is dried and stripped
from the matrix, it will be translucent by reason
of the fact that it carries on one surface thereof

" @ sa svay of minute irregular light refracting sur-

(CL 18—57)

faces which are faithful copies of the minute
projections on the matrix,

In the course of manufacturing this screen as
above described, the acetate solution is trans-
parent, special precautions hereafter described .5
heing taken to keep-it transparent during the
spraying and solidifying processes so that the
body of the screen is transparent. In making the
screen translucent, however, the outer surface
of this transparent body of cellulose material is 10
treated to render it translucent.

A further object of the invention is to prevent
the production of air bubbles or opacity in the
sheet or screen. The prevention of air bubbles
is accomplished by spraying the solution in a thin' 15
‘layer on the matrix, instead of flowing it on, and
also by supplying the cellulose acetate solution
to the spray gun under hydrostatxc pressure of |
the solution free from air pressure. Opacity is
prevented by recognizing that the presence of 20
moisture will convert the transparent solution to
the opaque or cotton form of cellitlose ester, i. e.
moisture will regenerate acetated cotton from
its solution. In fact, water is one of the harden-
ing agents which has been used heretofore in 25
manufacturing lace or other cotton goods from

" cellulose solution. In the first place, I prevent
" moisture from rendering the screen opaque by

performing the spraying operation in dry con-
¢onditioned air. The use of no air pressure for .30
the spray nozzle also contributes to this, the solu- °
tion being atomized by hydrostdtic pressure’
thereof. Purthermore, due to the fact that rapid

.. evaporation of the solvent from a coat which is

drying would cause the moisture in the air (evén 35
from dry conditioned air) to condense and form °
upon the surface of the cellulose sheet, I prefer-
ably add a retarding agent to the solution. For.
example, I may add a liquid known in the trade

as “Methyl Cellosolve” which is ethylene glycol 40 '
mono methyl ether and which retards the evap- °
oration of the solvent such as C. P, acetone and
which consequently reduces the tendency for con-
densation of the moisture in the substantxally dry
conditioned air. 45

Another object of the invention is to provide a -

border strip to facllitate mounting the screen.
This is accomplished by integrally uniting a bor-
der with the screen by means of the cellulose ma-
terial used in making the screen. Preferably, this 50 °
is accomplished by placing a border on the matrix,
before or after some of the coats have been
sprayed thereon, the remaining coats being
sprayed to cover this border whereby 1t is 1nteg-
rally united with the screen. 63
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The present application is a continuation in
part of my application Serial No. 631,964, filed
September 7, 1932, for Translucent picture pro-
jection screen, now Patent No. 2,071,344. The
present application claims the process of making
the screen, and the screen itself is covered In my
co-pending application Serial No. 27,017, filed
June 17, 1935, for Translucent projection screen,
now Patent No. 2,071,342. :

For further detalls of this invention reference
may be made to the drawing, wherein: .

Fig. 1 is a fragmentary side elevation of &
screen mounted in a supporting frame.

Pig. 2 iIs a side elevation partly in cross sec-
tion of a preferred arrangement of parts, used
to prepare a screen according to this invention.

Fig. 3 is an enlarged fragmentary section of
the base and resulting screen.

Fig. 4 is an enlarged fragmentary section of
the screen showing an eyelet attached to the
border thereof for suspending the screen within
a suitable frame. :

Fig. 5 is an enlarged fragmentary section of
a modifled arrangement for reinforcing the bor-
der of the screen.

The solution for making the sheet or screen
comprises acetated cotton or ceilulose acetate
which I dissolve in C. P. acetone, plus such addi-
tives as are necessary to produce a flexible, trans-
parent and tough film. A preferred mixture com-
prises the following:

10# acetated cotton :

25 gal. chemically pure acetone

4 gal. ethylene glycol mono methyl ether

1 gal. ethylene glycol mono ethyl ether mono-
acetate ’

1# di-ethyl phthalate

The “Methyl Cellosolve” and “Cellosolve Ace-~
tate” which is ethylene glycol mono ethyl ether
monoacetate are added to retard evaporation of
the acetone and prevent the solution from evap-
orating so rapidly that it would cool the dry air
to the dew point whereby moisture from the dry
air is prevented from condensing on the sprayed
surface. Also, by retarding the evaporation of
the solvent, the “Methyl Cellosolve” and “Cello-
solve Acetate” retain the sprayed material in a
flutd condition for & longer time than would
otherwise be the case, whereby the sprayed mate~
rial more readily flows into the crevices of the
surface 25 and also this results in forming &
substantially smooth outer surface 23 which has
an unobjectionable small amount of orange-peel
texture. The di-ethyl-phthalate serves as a plas-
ticizer and any other suitable plasticizer may be
used instead. An alternative cellulose mixture
may include: ) ’

4.2 grams of cellulose acetate sheets cut up into
small sheets or powdered

100 c. c. chemically pure acetone

20 c. c. of 80 to 90% glacial acetic acld

The above ingredients. are encased in & drum
which is rotated for the length of time necessary
to insure a complete solution of the cellulose
acetate. The drum { (Fig. 2) containing the
transparent cellulose acetate solution is then
hoisted to a height where its hydrostatic pres-
sure is approximately 15 1bs. per square inch at
ground level. Drum | is supported by any suit-
able means, such as a beam 2. A tube 3 which
is preferably of pure gum rubber, in order that
the cellulose acetate solution will not chemically
react with it during its passage therethrough, Is
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attached to the drum (. The tube 3 passes
through a wall' # in a room, the floor of which
is covered by a suitable frame 5 encasing a de-
sired stationary base or matrix & which may be
glass or preferably of metal such as aluminum
having its upper surface sandblasted with a me-
dium fine grain sand as shown at 25. When
large sheets of cellulose material are to be made,
the base 6§ may be comprised of sections as at 18,
{9 and 20 of metal welded together and finished
to provide a large unbroken surface. An inlet 8
serves to supply especially dry conditioned air to
the chamber and an outlet {0 exhausts the air
and insures a continuous flow of dry conditioned
air across the surface of the base 6.

In the operation of this device, & nozzle or
spray gun 11 at the end of the tube 3 is opened
and a thin coating of cellulose acetate solution
(. e. cellulose ester) is sprayed onto the base 6,
the solution being atomized by hydrostatic pres-
sure of the solution, free from air pressure ordi-
narily used in painting. This avoids the neces-
sity for chemicals to prevent blush or opacity.
This coating is allowed to dry thoroughly for
example, 30 to 40 minuies, in the conditioned air
which flows through the chamber. When this

is accomplished, a second coating is applied and’

the same procedure followed. After about half
of the desired coatings are applied, border strips
as at T are secured upon the surface of the last
coating. These strips T are preferably of fabric
which is impregnated with a cellulose acetate
solution and appiled t6 the sheet (6 while the

cellulose material is still tacky. The additional -

coatings are then sprayed on over both the
former coatings and the border strips to provide
a secure bond therghetween as shown in Fig. 3.
Twenty to thirty coats of the selutlon are ap-
plied, each being allowed to dry separately until
a desired thickness fs obtained. The sheet of
cellulose acetate is bodily stripped off the base
6 and comprises a sheet {6 shown in Figs. 1,3
and 4 and at 16’ in Fig, 5. 'This sheet §6 is flex-
ible and light in weight and has a body portion

which is substantially transparent with one sur--

face 24 having a copy of the minute irregular
light refracting projections on the surface 25 of
the matrix 8. The sheet {8 is transhicent due to
the refraction or dispersion of ilght by the sur-
face 28. Eyelets {B are then securad within the
border 8 of the sheet I8 (Fig. 4) whereby the
sheet may be mounted within a suitable frame
12 (Fig. 1). These sheets or screens may be of
considerable size, such as {rom fen to twenty
feet along each edge.

Fig. 5 shows a medified arrangement for ap-
plying a reinforcing border upon the edge of the
sheet {6’. In this case, & border strip 2{ is first
1aid around the edges of the base § and the cellu-
lose solution is sprayed on so gs to cover and
provide & bond between itself and the ‘border
strip 21. A second border strip 22 may then he
secured ‘to the opposite face of the resulting
sheet 16’. Eyelets 13’ are then passed through
the assembly and then secured thereto. The
border 8 may also be made up by combining
the forms shown in Figs. 4 and 5.

The frame i2 is supported for mobility by
means of any suitable rollers 3. A series of pins
14 are then placed along the edges of the frame

‘12 and are resiliently connected by means of

springs or rubber bands {1 to & series of eyelets
{5 in the border 8 along the edges of the screen
6. By using this form of mounting the screen
will always remain taut without any wrinkles
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therein. 'This form of mounting is disclosed and
claimed in my United States Patent No. 1,960,632,
patented May 29, 1934.

Thus it will be seen that a screen is provided

which is flexible, light in weight, inexpensive
to make and readily rolled into a compact form
for storage or transportation. A further advan-
tage of this type of translucent screen is that,
due to the thinness of the cellulose sheet G. e.,
020"’ to .030’") very little light is lost in trans-
missicn, whereas in a glass screen the thickness
must necessarily be large, usually on the order of
%'’ to 3’ to prevent breakage. It has been
found by photometer readings that, other factors
being equal, the intensity of illumination of a
screen made by this process, and on which a mo-

-tion picture is projected from behind the screen,

{is approximately 1009 greater than the illumi-

‘ nation of a treated glass screen. Therefore, a
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projector lamp of less intensity may be used
thereby greatly reducing the amount of heat
that is emitted from the projector onto the film
or slide to be projected. Due to its acetate base,
a screen of cellulose material formed by this
process is practically non-inflammable and the
risk of fire is reduced to a minimum.

In setting the translucent sereen (6 between
the projector and the camera or audience the
smooth surface 23 is placed so that it faces the
projector thus preventing any stray light which
might fall upon the screen from being reflected
into the camera or audience.

Various modifications may be made within the
scope of the following claims. For example, the
hydraulic pressure of the solution may be hydro-
dynamic instead of hydrostatic.

Having thus described the invention, what is
cldimed as new and desired to secure by Letters
Patent, is:

1. The method of making a translucent pic-
ture projection screen which comprises spraying
on a matrix under hydraulic pressure free from
air pressure, a plurality of coats of a transparent
solution of cellulose acetate, allowing each coat
to dry before applying the next coat. performing
said spraying and drying operations in dry air,
stripping the sheet thus produced from said ma-
trix, and forming an array of light refracting
surfaces on one side of said sheet.

2. The method according to claim 1 which
comprises retarding the evaporation of the sol-
vent from said coats.

3. In ftranslucent screen manufactiire. the

method of making a reinforced edge which com-
prises placing a body strip of fabric adjacent a
sheet of cellulose ester on a surface, and spray-
ing a plurality of coats of a solution of cellulose
material on said sheet and on said strip to in-

3

tegrally unite the same, and stripping the said
sheet from said surface. )

4. The method of making a translucent pro-
jection screen which comprises spraying on a
matrix a plurality of initial coats of cellulose
ester material to form a part of the body portion
of said screen, allowing each of said coats to dry,
applying a border strip of fabric on said partial
body portion at the edge thereof, spraying a sec-
ond plurality of coats of said cellulose material
over said partial body portion and over said
border strip to build up said screen to the de-
sired thickness and to integrally unite said strip
with the body of said screen, allowing each of
said last mentioned coats to dry, and stripping
said sheet from said matrix.

5. The method in accordance with claim 4
which comprises making said screen translucent
by providing an array of light refracting sur-
faces on one side of said screen.

6. The process of integrally uniting a light re-
fracting surface and a homogeneous multi-layer
transparent screen body portion of cellulose ma-
terial which comprises spraying a solution of cel-

lulose ester (a) to form said refracting surface

and (b) to form said body portion, and integrally
uniting said refracting surface and said body
portion by spraying one on the other while re-
tarding evaporation of the solvent in said solu-
tion.

7. The process of making a homogeneous mul-
ti-layer body portion of cellulose ester which
comprises spraying on a matrix multiple coats
of a transparent sclution of cellulose ester con-
taining an evaporation retarding agent to reduce
condensation of moisture from the air on the
sprayed surface, allowing each coat to dry be-
fore spraying the succeeding coat, and stripping
the sheet thus produced from said matrix.

8. The process of integrally uniting a light
refracting surface and a homogeneous multi-lay-
er transparent screen body portion of screen ma-
terial to form a translucent picture projection
screen which comprises spraying a  substantially
transparent solution of screen material (a) to
form said refracting surface and (b) to form said
body portion, and integrally uniting said re-
fracting surface and said body portion by spray-
ing one on the other.

9. The process according to claim 8, wherein
said solution of screen material comprises a
volatile solvent with plastic forming material dis-
solved therein, said plastic forming material be-
ing capable of setting to form a plastic on evapo-
ration of said solvent.

10. The process according to claim 8 wherein
said body portion is formed on, and later stripped
from, a matrix. '

- FRED W, JACKMAN.
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