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The invention described herein may be man-

ufactured and used by or for the Government for
governmental purposes, without the payment to
us of any royalty thereon. :

This invention relates to a material treated to

render it impervious to injurious gases, and more -

particularly to a treated flexible fabric suitable
for capes, gloves, leggings, hoods, gas mask face-
pieces, and similar articles of protective clothing.

It is well known that modern warfare involves
the use of various gases which injure the skin of
those coming in contact therewith. or injure the
lungs if breathed. Attempts have been made to
provide protective clothing and masks to protect
persons exposed to these gases, either by exclud-
ing the gases or by changing their character to
render them non-injurious. :

One object of this invention is to provide a
fabric suitable for use in various articles of cloth-
ing which is impermeable to injurious gases.

Another object of this invention is to provide
a protective fabric light in weight and sufficient-
ly flexible for use in various articles of clothing
and which is impermeable to injurious gases.

Another object of this invention is to provide
a fabric which is light in weight' and sufficiently
durable and flexible for use in various articles of
clothing and is highly resistant to the passage of
mustard and similar gases,

Another object of this invention is to provide

- & fabric which is rendered impermeable to vari-
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tected against wear and moisture, and to the as-
sembly of one or more of such coated fabrics with
other flexible materials. .

Figures 1 to 7 show enlarged sections of vari-
ous forms of the invention, with legends indicat-
ing the material. , .

One specific embodiment of this invention is
made as follows: A relatively licht and flexible
fabric such as 2-ounce cotton cloth is lightly
proofed on one side with rubber and then a thin
film containing viscose:and rubber latex plasti-
cized with glycerine is attached to the rubberized

- side by means of an intermediate film of gelatin.
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ous injurious gases by having a reverted cellulose

coating thereon.
A further object of this invention is to provide

a flexible fabric suitable for articles of clothing:

comprising one or more plies of fabric coated to
make the same impermeable to various gases and
‘combined with other coatings to protect the im-~
permeable coating from wear and from moisture.

-A further object of this invention is to provide
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‘a flexible fabric made impermeable to various -

gases by coating with viscose or viscose-rubber
latex compounds either plain or plasticized.
These and various other objects of this inven-
tion will be apparent from the following descrip-
tion and appended claims, it being understood
that the several necessary substances and com-
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pounds employed in carrying out the steps in-

volved in the necessary procedure may be widely
‘varied without departing from the spirit of the
invention or the scope of the appended claims.
The present invention relates briefly to the
coating of a flexible material such as fabric to
render the same impervious to mustard or other
injurious gases, the coating being suitably pro-
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The cloth thus treated effectively repels the pas-
sage of injurious gases, and particularly mustard
gas. - : )
If the fabric thus made is to be used as a gar-
ment, itis generally desirable to protect the vis-
cose and rubber latex coating from abrasion, -
wear, and moisture, This may be done in various
ways, such as applying a thin coating of varnish
or other, protective coating over the viscose rub-
ber latex film or by the assembly of the treated
cloth with other fabrics treated or untreated, the
assembled cloth having the viscose rubber latex
protected. . )

The cloth treated as above described is useful

_in many applications for protection against gases

but is not practicable for some articles of cloth-
ing such as gas mask facepieces due to its light
weight. However, in increasing the weight it is
also necessary to protect the viscose-latex film
from mechanieal injury and moisture, the latter
being necessary in order to maintain the glyc-
erine content of the film.which is essential for
flexibility. One embodiment of a cloth meeting
the above requirements is made as follows: Cot-
ton cloth is treated with viscose-latex as above
and then adhering the same to rubberized cotton
cloth with the viscose-latex film in the center.
With these two fabrics plied together, the result- .
ant cloth has increased weight, the gas resistant
viscose-latex is fully protected from mechanical
wear and abrasion and is protected from miois-
ture on both sides by the rubber, and the cloth is
of a weight suitable for gas mask facepieces and
other articles of clothing and retains its flexibil- -
ity and gas-resistance for an indefinite period.

] For some uses the plied cloth abcve described
is too hgeavy. Therefore a further embodiment
of this invention comprises a film of viscose or
v%scose-latex plasticized with glycerine applied
glrgctly to the cotton cloth. The cloth so treated
1s.,hghter in weight, more simple to manufacture
with reduced cost, and retaing the viscose or vis-’
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cose-latex as the gas resisting medium. This
light weight cloth may be used alone or plied
with other flexible materials.

The above examples are given as the more spe-
cific embodiments of this invention, but the in-
vention is not limited thereto, . Many other gas
resistant films may be used -as hereinafter de-
scribed, A viscose film without the rubber latex
may be applied directly to a cloth. Furthermore,
the elastic, gas-tight cellulose film ebtained by
the precipitation of a viscose solution with -am-
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sembly of f,he cloth rendered impermeable to in-

. jurious gases by the above methods with other

flexible protective mediums., For example a fab-
ric having a viscose or viscose-latex coating may
be plied with two layers of sheepskin previously
coated with a cellulose nitrate composition, the
gas impermeable cloth being placed between the
two layers of sheepskin. This assembly is suit-

. ably stitched or otherwise secured together, the
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monium salts and known as Cellophane may be -

 /used, preferably plied with other flexible mate-
’ rials or otherwise protected. o
A reverted cellulose may be applied directly to

stitches and seams being made gas tight by a
sprayed-on cellulose nitrate composition.
In making up protective materials for articles

of clothing, it will be understood that various
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a relatively light fabric such as cotton cloth and -

used as a gas-resistant medium, particularly. in

applications where the film of reverted cellulose .

will not be subjected to excessive wear or abra-
- sion. In some intsances it may be desirable to
coat the reverted cellulose with a flexible coat-
-ing of varnish or other proofing agent. -

If the ultimate use requires greater fiexibility
the reverted cellulose may be plasticized with
glycerine or other plasticizer and applied directly
 to the cloth. This film may be protected if de-
sired with & film of varnish or other proofing
agent. : ) :
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A film of reverted cellulose and Lfulab‘er latex

may also be applied o the cloth directly, and if
desirable this film may be protected by a varnish
or other film. It will generally be found prefer-

able to use a plasticizer such as glycerine with the °

reverted cellulose and rubber latex, and the var-
nish or other film may be used with this coating.

The various coatings above described may be
directly applied to the cloth with satisfactory re-
sults. - However, if there is danger of moisture
passing through the cloth and reaching the. gas
resistant layer, it will be preferable to first apply
. a light coating of rubber to the cloth, Then the

coating of reverted cellulose, reverted cellulose.

plasticized, reverted cellulose-rubber-latex, or
reverted cellulose-rubber-latex plasticized may
be applied to the rubber film. These filims may
then be protected by a varnish or other proofing
coat if desirable.

Generally, satisfactory results are obtained by
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applying the gas-resistant film or coating-direct-

1y to the cloth or to the rubber coating thereon.
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However, in some instances it may be de irable .

to more securely fix the gas-resistant coa ing to
"the cloth or to the rubber coating.  For this pur-
pose a gelatine or, glue adhesive may be applied
to the cloth or to the rubber coating if such is
used' and the gas-resistant reverted cellulose

combinations of fabrics either coated or uncoated
may be plied together. If greater resistance to
gas penetration is desired than is obtainable by
one coating of reverted cellulose, two or more
fabrics so coated may be plied together. Pref-
erably these materials should be so arranged that
the protective coatings are within the interior of
the final material, - Furthermore, it is within the
scope of this invention to apply a plurality of
protective coatings to one fabric, either on the
same side or on opposite sides thereof.

The various coatings herein described render
the cloth impermeable to the so-called warfare
gases., These gas-resistant coatings are prefer-
ably protected by a protective coating such as
varnish or are placed between layers of protec-
tive materials such as rubber, treated cloth,
leather, sheepskin or the like to protect the ‘gas-
resistant coatings from the action of water and -

- mechanicalinjury. The cloth resulting from this

plying of materials is highly resistant to the pas-
sage of gases, and has the necessary weight, flex-
ibility, and durability to enable it to be success-
fully used for protective clothing such as gas
mask facepieces, The resistance to gas penetra-
tion of these plied fabrics is many times greater
than the sum of the resistance values of the con-
stituent single layers. /

Although this invention has been described in
connection with the coating of a fabric, it will be
understood that any material may be coated,
such as leather, sheepskin, or the like, and in the

-appended claims the word fabric is intended to

include any such material.

In the foregoing description and accompany-
ing claim, the terms vesicant, vesicant gases, in-
jurious gases, mustard, and mustard gas, are in-
tended to include gases, vapors and liquids. The
term mustard or mustard gas .designates the

. vesicant compound bis (beta-chlorethyl) sul-
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either plain or plasticized or combined with rub-

ber latex applied to the adhesive. The gas-re-
sistant film may or may not be protected by var-
nish or other proofing agent depending upon the
ultimate use of the cloth.

In the specific examples herein described, the
reverted cellulose protective coating has been
described as being applied over the rubber coat-
ing on the fabric. - However, in some instances
it may be desirable to apply the rubber coating
on. one side of the fabric and the protective
coating of reverted cellulose on the opposite side,
since the rubber coating is used to protect the
eellulose coating from moisture.

In the various gas-resistant coatings above de-
scribed, generally more satisfactory results will
be obtained with those coatings having a plasti-
cizing agent therewith, .

This invention further contemplales the as-
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phide which may be in the gaseous, vapor or lig-
uid state. :

>While in the foregoing description the pre-
ferred embodiments of this invention have been.
described, it is to be understood that the inven-
tion is not confined to the precise steps or in-
gredients set forth herein by way of illustration,
as it is apparent that many changes and varia-
tions may be made therein by-those skilled in the

‘art without departing from the spirit of the in-

vention or exceeding the scope of the appended
claim, - .

We claim: ) .

A flexible material resistant to attack by or
penetration by liquid or vaporous vesicants or

- other chemical warfare agents and suitable for
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making articles of protective clothing comprising
a fabric having a coating of viscose thereon, said

_coated fabric being positioned between treated

layers of sheepskin,
- "ROBERT L. SEBASTIAN.
HERBER.T A. SCRUTON,



