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This invention relates to window screens and
relates more particularly to window screens
woven of regenerated cellulose yarns, threads,

filaments and the like of high tenacity prepared

from stretched, saponified organic ester of cellu-
lose materials. ‘

An object of my invention is to provide a win-
dow screen which is strong, weather-resistant,
inexpensive and efficient in operation. .

Another object of my invention is the pro-
vision of & window screen which is designed to
prevent the entrance of insects while permitting
an ample degree of air circulation. .

A further object of my invention is to provide
a window screen of relatively translucent mate-
rial whereby a substantial proportion of the ex-
ternal light may pass through. : )

Other objects of my invention will appear from
the following detailed description.

The figure of the accompanying drawing shows
diagrammatically & svreen of the present in-
vention.

Window screens designed to prevent the en-
trance of insects have heretofore been made of
woven wire cloth fixed to a frame which is in-
gerted in the windows of hoines, automobiles and
the like. 'The screen permits air to circulate but
prevents the entrance of insects such as flies,

,moths, mosquitoes and the like. Wire cloth, how-

gver, suffers from disadvantages not only in that
it is subject to rusting and like weathering, but
it is easily bent or deformed and, as a conse-
‘guence, the appearance of the screen may he
easily marred.” Materials from which window
screens may be made and which do not suffer
from the foregoing disadvantages have been long
sought. ‘

Tn accordance with my invention, I make win-
dow screens from open texture fabrics formed
by weaving or netting high tenacity heavy denier
yarns, threads, filaments and the like of regen-
erated cellulose. The yarns, threads, filaments
and the like employed in practicing my invention
are those which are obtained by the saponifica-
tion of stretched yarns having & basis of cellu-

" Joze acetate or other organic ester of cellulose.

The fabrics may be woven or netted in any de-
gired pattern but the opening must, of ceurse. g
small enough to prevent
therethrough. The open texture fabric may be
Axed In any convenient manner to a frame of
cuitable size to At the opening which is to be
sereened. It may be held in place on the frame
after being stretched taut by suitable wooder: or
metallic strips affixed thereto by nails, tacks or

the -passage of insects:
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staples, or the fabric may be held in place on the
frame by a suitable adhesive. The fabric may,
if desired, be reinforcedalong the edges by cloth
strips or tapes of say suitable material sewn or.
otherwise fixed thereto and the reinforced edge
attached to the frame. The fabric may also be
woven in standard width with a closely woven
selvedge which will serve to reinforce the fabric
edge, thus obviating the necessity of employing
a separate tape or cloth binding. .

_ The fabric may be woven or netted on suitable
textile devices. Multi-filament yarns or threads
may be employed, as well as mono-filaments, or
single filaments of heavy denier. Such yarns,
threads or filaments may have a denier of 250 to
500 to 1000. When yarns or threads are employed
they may contain relatively few filaments, or
yarrs containing 10 to 50 or more filaments may
be employed. In the latter instance, the yarns or
filaments are preferably given a relatively high
twist of 10 to 50 or more turns per inch, since the
high twist enables the yarns to retain their shape
through considerable use. )

The yarns may be treated before weaving or
netting, or preferably, after their formation into
fabrics, in order to render them water-resistant.
1f desired, they may be made entirely water-proof.
For this purpose, the yarns may be coated with
a clear lacquer so that a water-proof film is de-
posited thereon. The yarns or fabrics may also be
ireated with aluminum salts, wax emulsions or

" other compounds which are capable of imparting

to sa’'d materials the capacity of repelling water
and preventing the water from soaking into the
body of the yarns and filaments forming the
open-texture fabric.

The yarns, threads, filaments and the like may
be prepared by extruding a solution of celiulose
acetate or other organic ester of cellulose, dis-
solved in a suitable volatile solvent, through
an orifice into an evaporative medium as in the
dry method of spinning, or into a coagulating or
precipitating liquid medium, as in the wet method’
of spinning. The orifice through which the solu-
tion is extruded may be of large diameter so that
but a single filament of relatively large denier
is formed. A number of fllaments may also be
extruded through a plurality of orifices and the
fllaments associated to form a multi-filament
yarn or thread of relatively high denier.” The
filaments of the muiti-filament yarn or thread
may, if desired, be caused to coalesce or adhere
to each other to form a single filament by treat-
ment with 2 solvent, or by drawing the yarn or




2

thread, while in 2 softened condition, through &
die or series of dies of the desired diameter.

After the yarn, thread or filament of relatively
high denier is formed, it may then be stretched.
This is usually done when the yarn is in a some-
what softened condition and the yarn may be
increased in length to the extent of 200, 300, 500
or even 1000 to 2000% of its original length. The
stretching causes the cellulose acetate or other
cellulose ester yarns, threads or filaments to ac-
quire a relatively high tenacity. This increased
tenacity is retained and frequently enhanced upon
sapornification. After the yarns, threads, or fila~
ments have been saponified and the regenerated
cellulose yarns, threads or filaments obtained, the
latter may then be employed in forming the woven
" or netted fabrics employed in forming the novel

window screens of my invention.

The cellulose acetate or other organic ester of
cellulose yarns, threads or filaments which are
saponified in the preparation of the regenerated
cellulose yarns, threads or filaments may be of
any degree of esterification. For example, in the
case of cellulose acetate materials they may have
an acetyl value of 83 to 55%, calculated as acetic
acid, which is the acetyl value of the cellulose
acetate usually employed commercially due to its
favorable solubility characteristics. Preferably,
however, I employ yarns, threads or filaments
and the like or an organic ester of cellulose of a
degree of esterification equivalent to a cellulose
acetate of an acetyl value of 40 to 45%, calculated
as acetic acid, in preparing the strong yarns em-
ployed in forming the novel window screens of
my invention. Optimum results are obtained
when cellulose acetate yarns. threads or fila-
ments of an acetyl value of 40 to 45%, calculated
as acetic acid, are employed.

In stretching yarns, threads and filaments hav-
ing a basis of cellulose of an acetyl value of 53
to 55%, the softened condition necessary during
the stretching operation is obtained by treating
the cellulose acetate materials with organic sol-
vents, latent solvents or swelling agents therefor.
This treatment is usually carried out by bath or

" padding methods or by exposing the cellulose
acetate materials to vapors of said organic sol-
vents, latent solvents or swelling agents during,
or just prior to, -the stretching operation.

Yarns, threads or filaments of cellulose ace-
tate of an acetyl value of 40 to 45%, calculated
as acetic acid, may, however, be stretched while
subjected to the action of a hot aqueous medium,
such as steam or hot water without the necessity
of employing organic solvents, latent solvents
or swelling agents for the cellulose acetate. The
hot agqueous medium serves to soffen said low
acetyl yarns and the softened yarns may then
be stretched to a substantial degree. The use cof
organic solvents, latent solvents or swelling
agents as stretching aids may be entirely dis-
pensed with. The term “organic solvents” as
employed hereinafter in the appended claims is
to be construed as including within its scope not
only organic solvents for cellulose acetate or
other organi. esters of cellulose of a relatively
low degree of esterification, but organic latent
solvents, swelling agents and softening agents for
said materials, as well.

The cellulose acetate, or other organic ester
of cellulose, of a relatively low degree of esteri-
fication may be prepared by esterifying cellulose
with an esterifying agent such as acetic or other
organic acid anhydride in the presence of a cat-
alyst, for example, sulfuric acid, anc a diluent
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such as acetic acid. The cellulose acetate may
then be ripened or hydrolyzed to the desired

-acetyl value in the manner well known in the

art. The cellulose acetate may be ripened di-
rectly or ripehing may be interrupted at some
convenient point, the cellulose acetate precipi-
tated and, after washing and stabilizing, the rip-
ening may then be continued in the presence of
the same or a different ripening agent. The most
desirable results are obtained, however, if the
cellulose acetate, or other cellulose ester from
which the yarns employed in practicing my in-
vention are prepared, is ripened or hydrolyzed
to the desired solubility characteristics and acetyl
value in a plurality of stages in the manner more
particularly described in co-pending application
S. No. 452,788, filed July 29, 1942,

The softening of the cellulose acetate, or other
cellulose ester yarns of a relatively low degree of
esterification may be softened by passing it
through a trough or bath of water at or near
the boiling point, i. e., at 98 to 100° C., or the
yarn may be passed through a chamber contain-
ing steam. The latter may be dt atmospheric
pressure or at a pressure slightly abhove atmos-
pherie, for example at a pressure of 1 to 3.5 or 10
Ibs. sq. in. gauge. The time required to soften
the yarn so that it may be stretched will vary
depending upon the temperature of the aqueous
medium and the degree of esterification of the
yvarn. Usually, the lower the degree of esterifica-
tion the lower will be the temperature necessary
to soften it. Or, for a particular temperature,
the lower the degree of esterification the less will
be the time necessary for reaching the desired
degree of softness prior to stretching. Yarns of
heavy denier will naturally require a somewhat
longer period of time to soften. Usually the
yarns may be softened sufficiently when exposed
to the action of hot water or steam for from 0.2
to 2.0 seconds. After softening, the yarns may
be stretched in a continuous manner by being
passed from a roll which rotates at a low speed
to one rotating at a higher speed, the roller ro-
tating at the higher speed serving to give the
yarn the desired stretch. The degree of stretch
may be varied by increasing or decreasing the
differential in the roller speeds. The yarn may
likewise be stretched in a plurality of stages. For
example, part of the stretch may be imparted to
the yarn by softening and stretching in one stage
and the remainder of the stretch may be im-
parted by a second softening and stretching oper-
ation. More than two stages of stretch may,
of course, be employed. After stretching, the
yarns may be taken up on bobbins or may be
collected in a centrifugal spinning box or Topham
box. The stretch imparted to said yarns by this
process may be 200, 500 or even 1000 to 20009%
or more of their original length.

After being collected on bobbins or the like,
the yarns may be saponified while in package
form by batch processes. In lieu of employing a
batch process for saponification, however, the
yarns may be saponified in a continuous manner.
This may be done conveniently by leading the
stretched yarns directly into a saponifying bath,
the path through the saponifying bath being of
sufficient length so that the yarn is completely
saponified before leaving the bath. After saponi-
fication the yarn is washed free of the saponifying
agent, dried and wound into packages of con-
venient size.

The saponification may be carried out by means
of any suitable basic agent. The saponifying
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agent may be inorganic in nature such as, for
example, sodium hydroxide, potassium hydrox-
ide, sodium silicate, ammonium hydroxide, sodi~-
um carbonate, or other inorganic basic agent.
Organic saponifying agents may also be em-
ployed such as, for example, methyl amine, ethyl-
ene diamine, triethanolamine or other organic
bases. The saponifying agents may be employed

in varying concentrations in- agueous, alcoholic -

or aqueous-alcoholic solutions. The saponify-
ing bath may be at a temperature of 20 to 100°
C. For example, when aqueous solutions of sodi-
um hydroxide are employed, they may be of
a concentration of 0.1 to 5% by weight and sapon-
ification may be effected in from 30 to 180 min-
utes with the solution at 30 to 90° C. When
employing aqueous solutions of sodium hydroxide
as the saponifying medium, it Is preferable to
include » buffer salt such as sodlum chloride
or sodium acetate in said solution. - Suitable
methods which may be employed for, seponifica-
tion of the stretched yarns are more particularly
described in U. 8. Patent No. 2,053,766,

If colored screens are desired, the yarns,
threads or flaments may be dyed by applying
thereto suitable coloring matter. The color-
ing matter employed may be applied by batch
dyesing processes whereby the yarns, threads or
fAlements in the form of hanks, bobbins or other
yarn packages are immersed in a dyebath of suit-
able composition until the desired effect is
achieved. The yarns, threads or fllaments may
be dyed in a continuous manner by causing the
same to pass through o dyebath during the course
of & winding operation. The length of the path
‘through sald dyebath may be so adjusted that
the yarms, threads or filaments are properly
dyed. In lieu of employing continuous or batch
dyeing processes, dyestuls or pigments may be
incorporated in the spinning solution from which
gald yarn, threads. or filaments are spun and
yorne, threads or fllaments of any -desired color
obtained,

It 15 to be understoed that the foregoing de-
tailed deseription is glven merely by way of illus-
tration and that many variations may be made
thereln without departing from the spirit of my
invention. :

Heving deseribed my invention, what I desire
1o secure by Letters Patent is:

1. A window screen comprising an open mesh
fabric conteining yarns, filaments or threads of
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_ } 3
heavy denler regenerated cellulose prepared by

stretching yarns, filaments or threads heving a
basis of an organic ester of cellulose, and sapon-

" ifying sald stretched materials.

2. A window screen comprising an open mesh
fabric containing yarns, filaments or threads of
heavy denier regenerafed cellulose prepared by
stretching yerns, fllaments or threads having a
basis of cellulose acetate, and saponifying sald
stretched materials. ‘

3. A window screen comprising an open mesh
fabric containing yarns, filaments or threads of
heavy denier regenerated cellulose prepared by
stretching yarns, filaments or threads having a
basis of an organic ester of cellulose, and saponi-
fying said stretched materials, said fabric having
a water-proof coating thereon.

4. A window screen comprising an oben mesh

faebric containing yarns, filaments or threads of
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heavy denier regenerated cellulose prepared by
stretching yarns, filaments or threads having a
basis of cellulose acetate, and saponifying said
stretched materials, said fabric having a water-
proof coating thereon.

5. A window screen comprising an open mesh
fahric containing yarns, filaments or threads of
regenerated cellulose of a denier of 250 to 1000,
prepared by stretching yarns, filaments or threads
having a basis of an organic ester of cellulose, and
saponifying said stretched materials. .

6. A. window screen comprising an open mesh
fabric containing yarns, filaments or threads of
regenerated cellulose of a denier of 250 to 1006,
prepared by stretching yarns, flaments or threads
having & basis of cellulose acetate, and saponify-
ing said stretched materials.

7 A window screén comprising an open mesh
fabric containing yarns, filaments or threads of
regenerated cellulose of a denler of 250 to 1000,
prepared by stretching yarns, filaments or threads
having a basis of an organic ester of cellulose,
and saponifying said stretched materials, said
fabric having & water-proof coating thereon,

8. A window screen comprising an open mesh
fabric containing yarns, fllaments or thyeads of
regenerated cellulose of a denler of 250 ta 1000,
prepared by stretching yarns, filaments or threads
having a basis of cellulose acetate, and saponify-
ing said stretched materials, said fabric having
a water-proof coeting thereon. :

CAMILLE DREYFUS.




