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The subject of invention is an improvement
in the impregnation of cellulosic fibers and fab-
rics and similar relatively inflammable fibers and
fabrics; to render them resistant to the action
of fire, water and deterioration by mildew or

weathering and the invention further relates to.

the resulting impregnated product and to the
composition with which it is impregnated. This
application is in part a continuation of our co-
pending application, Serial #290,752, filed August
18, 1939.

The material to be treated which is of most
general occurrence and of most importance com-
mercially is cotton duck and the standard, with
which the product must comply in order to be
acceptable commercially is Federal Specification
CCC-D-746, February 1939, for Duck, cotton,
fire, water, and weather resistant.

An important provision of this specification
relating to the subject of the invention is that
ten specimens 2 x 12%; inches shall be cut with
their long dimension extending in the direction
of the warp, and ten with their long dimension
extending in the direction of the filling, one half
of each lot be subjected to fire tests by applica-
tion of a specified Bunsen burner flame and the
other half to accelerated weathering. 'The aver-
age length of char must not be more than 3%
inches and no specimen of the treated duck shall
continue flaming for more than two seconds after
the burner flame is withdrawn. The specimens
subjected to weathering must thereafter meet
the requirements as to fire resistance and speci-
fled requirements as to flexibility and strength.
It is the main purpose of the treatment herein-
after described to produce on an economical basis
treated duck which shall comply with the above
specification. Herein, fireproof, and weather re-
sisting, indicates compliance with said st: adard.

The treatments described and clain .d in
United States Patents Number 2,172,698: and
Number 2,194,690, applied to cotton duck, pro-
duce fabrics which conform to said standard,
but it is found difficult to treat the heavier
weights of duck as numbers 2, 4 and 6, according
to the methods and formulas of said patents,
and to thus obtain without excessive increase
in weight, of the fabric a product which will
comply with said specification, and at reduced
cost.

An object accomplished by the invention being
described is the provision of a method and for-
mula adapted to the treatment of the heavier
grades of cotton duck which will serve to pro-
duce with uniformity and without undue in-
crease in weight a satisfactory fire, water and
weather resistant duck in the heavier grades
of material above identified. These formulas
and method are also adapted to the treatment
of the lighter grades of duck and to the treat-
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ment of cellulose fibers and the like in various
forms with ehually satisfactory results. In all

instances and with all available weights of un--- -

treated material the product complies with the
above standard and is highly satisfactory.

This fire resistant duck which represents the
object or accomplishment of the invention is
adapted, like that of the above cited patents, to
use as a covering for bus and truck tops and for
tents and tarpaulins, awnings, cab curtains, boat
covers, screens, canopies, roofing, decking and
side walls for buildings, etc.,, and the treated
fiber may be used in rope and cord, and as caulk-
ing material and fiber padding and it is of par-
ticular importance that the treated fabric is
almost equally elastic, pliable, flexible and quite
as strong as the untreated fabric. In fact, all
of these qualities are maintained or increased
by the treatment.

In the treating composition used in the prac-
tice of the invention a halogenated organic ma-
terial is employed as the base and as a carrier
for solid ingredients. The chlorinated materials
being most easily obtainable on a commercial
scale have been used almost exclusively in actual
practice. The solids include as an important
constituent substantially water insoluble finely
divided compounds of arsenic, antimony or bis-
muth which are also substantially insoluble in
the chlorinated organic materials and in the
solvents of said materials. These solids are pref-
erably mixed or ground with the chlorinated
material and deposited in and on the fabric, the
chlorinated material serving as a base. In this
manner a fireproofing treatment is accomplished
which is highly efficient and particularly adapted
to the heavy weight duck in the fireproofing of
which difficulty has previously been encountered
as well to the lighter materials. The present
treatment in fact represents an important ad-
vance in the fireproofing of cellulosic fabrics in
general.

It has been found in actual practice that chlo-
rinated carriers of extremely high chlorine con-
tent, used in this way with the solids suggested,
give a very satisfactory fire resistant test but
the fabric thus treated, most particularly in the
heavier weights, and notably where the chlo-
rinated material is mainly chlorinated paraffin,
has been subject to the defect of objectionable
stiffiness at the low temperatures incident to
winter weather in the temperate zone. This
property makes it less desirable where flexibility
at low temperature is required but there are
various uses to which the fabric may be applied
in which flexibility at such low temperatures is
unimportant. While the low temperature stiff-
ness can be overcome by use of plasticizers, it is
found that so much of the plasticizer may be
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required that a tacky finish results, together
with undue expense of treatment.

In the practice of the invention, while much
more highly halogenated materials are usable, it
is found that halogenated carriers of which chlo-
rinated paraffin is a good example, approxi-
mately 40% chlorine content being preferred give
a satisfactory result when applied to the fabric
in combination with finely divided water insol-
uble compounds of arsenic, antimony and/or
bismuth, and that the fire, water and weather
resistant fabrics thus produced have the desired
degree of flexibility at low temperatures and that
they meet the other requirements of the said
Federal Specification CCC-D-T746 above set forth.
In addition to the increased flexibility, it is found
that with this practice the cost of the treatment,
particularly of the heavier grades of duck, is
considerably reduced as hereinafter fully ex-
plained and the product is improved.

The chlorinated material, when heated to the
combustion temperature of the fabric, gives off
a chlorine containing gas mainly hydrogen chlo-
ride which or part of which combines with the
metal, forming volatile compounds which exclude
oxygen and practically eliminate fiaming.

The compositions to be described are mechani-
cal mixtures but it is believed that chemical
compounds can ‘be synthesized from chlorinated
paraffin or other chlorinated organic substances
with arsenic, antimony or bismuth which would
flameproof, waterproof, and weatherproof cellu-
losic fabrics and other cellulosic materials. In
either case the important point is that the prod-
uct forms under the heat of the flame a fireproof-
ing compound of arsenic, antimony or bismuth in
an amount sufficient to render the fabric, to
which the compound is applied, non-inflam-
mable. :

An important factor in the cost reduction pro-
vided by the tratment herein described is the fact
that with these compounds of arsenic, antimony
and bismuth used in combination with chlori-
nated carriers, it is possible to reduce the amount
of solid material deposited per unit of weight of
the fabrics, of the various counts or numbers, by
impregnation according to the invention, and still
meet the test reéquirements above recited.

The following examples show approximately

the increase in weight of the different numbers 5

or counts of cotton duck when treated in accord-
ance with the invention being described, so as
to possess the qualities required in and by said
Specification CCC-D-746.

Percent gainin
weight from | Maximum in-
Weight treatment, crease  al-

No. of duck prior to when using lowed under

treatment methods Specification

disclosed CCC-D-746

herein
Oz, 8q. yd Percent Percent

27.1 26 60
23.93 29 60
20.74 32 70
17. 55 35 70
14.35 40 70
11.16 44 80
8 oz. Army._. 9.85 44 80
10 oz. Army 12.29 41 70
12 0z. Army. 14.77 38 70
15 oz, Army 18.48 a7 60

These percentages are approximately only and
subject to considerable variation with the change
of formula due to differences of color desired, dif-
ferent degrees of flexibility required, thickness or
weight of ducks treated, availablility of the dif-
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ferent constituents, and the like. The increase -
permitted by the specification is about twice that
which actually occurs in the practice of the in-
vention.

It is also found that it is possible to produce
awning fabrics which are striped or otherwise
colored with the identical oleo resinous paints
used in the awning industry which fabrics thus
striped or colored will satisfy the said Specifica-
tion. In practice, the duck is treated with a fire-
resisting compound, according to the following
disclosure, the fabric is then delivered to the awn-
ing striper who applies the conventional oleo res-
inous paint according to the usual procedure.

More fully defined the carrier or base, in ac-
cordance with the preferred practice of the in-
vention, consists of a halogenated organic mate-
rial, which is solid or semi-solid at normal room
temperatures, is substantially insoluble in water,
and of a waterproofing nature, and it is such that
it will release at or near the combustion tempera-
tures of the fabric or other cellulose being treated,
& halogen containing gas which will immediately
combine with certaln of the other ingredients to
be described producing one or more flameproofing
or retardant compounds or gases which impart to
this fabric a fire resistant quality whereby it
meets the requirements of the above specification.

Chlorinated paraffin of approximately 40%
chlorine content is considered most desirable for
this purpose, chlorine compounds being more gen-
erally available at low prices than those of the
other members of this group, it is, however, re-
garded as feasible to use fluorine or bromine de-
rivatives of paraffin or of other suitable organic
materials when available. The sources of chlo-
rine and chlorine compounds are so much more
generally distributed and chlorine is so much
chedper that reference to the other elements in
this group is almost unnecessary. Various hal-
ogenated organic compounds may be used. -

Examples of halogenated organic materials
which may be used instead of halogenated paraf-
fin are halogenated fish oil, halogenated cotton-
seed oil, halogenated cocoanut oil, halogenated
soy bean oil, halogenated peanut oil, halogenated
vinyl resins, halogenated linseed oil, halogenated
asphalt and halogenated asphalt oils, etc., 30%
to 50% chlorination being preferred. -

Hereinafter “chlorinated” will be used for con-
venience, instead of “halogenated,” the signifi-
cance of the term having been discussed. The
chlorinated naphthalenes and chlorinated di-
phenyls are found to be not as effective as chlo-
rinated paraffin for the purposes of the invention.
Halogenated or. more particularly chlorinated
rubber gives a stiff fabric which would not he de-
sirable, but small quantities of chlorinated rub-
ber used with other chlorinated materials as chlo-
rinated paraffin to condition the fabric, prevent-
ing tackiness, give satisfactory results.

The chlorinated material in addition to the
other purposes which it serves should be adapted
to act as a binder or carrier for the other solids
contained in the composition to form a fire extin-
guishing deposit in the fabric when applied to the
fabric in sufficient quantities.

The solids which we have found satisfactory
for this purpose include compounds -of arsenic,
antimony and bismuth. - Metallic compounds

_known to be satisfactory for this purpose are

Sh203; Sb2S3; Asa03; AsaS3; ShaSs; Bi2O3; BiaSs.
The chlorides, sulphates and nitrates of these
metals are less desirable on account of their
tendency to attack the fabric. .The antimony:
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oxides and sulphides are preferred. Arsenic
trioxide is a cheap material which is poisonous
but otherwise suitable. Bismuth compounds are
at present too expensive for this purpose. The
higher oxides as the pentoxide of these metals
are less desirable on account of the excess of
oxygen. The double salts such as the arsenate
and the antimonates of lead are also usable.
Any compound of these metals which is not in-
jurious to the fabric may be used provided that
it is substantially water insoluble and will when
intimately mixed in finely divided form with a
halogenated organic material .as chlorinated
parafiin and applied to cotton duck, in propor-
tions within the maximum limits in the above-
welght table, render the fabric fire resistant ac-

cording to the requirements stated as to Speci-

fication CCC-D-746.

The exact percentage of chlorine in the or-
ganic compound is ultimately controlled by the
proportions necessary to a flameproofing com-
position which will, when applied to any particu-
lar fabric, satisfy the requirements of the above
recited specification without unduly increasing
the weight of the fabric. While 40% chlorina-
tion has been found satisfactory, higher per-
centages, up to 60% or even 70% may be used
where freezing temperatures are not encountered
and flexibility at low temperatures is not im-
portant, or use of plasticizers is feasible, and the
degree of chlorination may be reduced with some
loss of effectiveness, 20% being regarded as usable
where increased weight of the deposit is not
objectionable. The foregoing table gives the
minimum increase attained by the invention and
the maximum increase permitted. The formu-
las herein are found to comply with these condi-
tions and to comply approximately with the table
of weight increase which appears above. This
composition is widely different from any paint-
ing composition as painting compositions are apt
to be injurious to cotton fabric and have drying
qualities which would make the fabric too stiff
for use.

In the practice of the invention to produce a
fire and water resistant fabric which retains sub-
stantially its full flexibility at and below freezing
temperatures, it has been found most satisfactory
to use as the chlorinated ingredient of this com-
position a chlorinated organic material, exam-
ples of which are 30% to 50% chlorinated par-
affin wax or oil; 30% to 50% chlorinated fish oil;
309% to 50% chlorinated cocoanut oil; 30% to
509 chlorinated peanut oil; 30% to 50% chlo-
rinated corn oil. Chlorinated naphthalene, on
account of its waxiness at normal temperatures,
is notably inferior to chlorinated paraffin.
Chlorinated rubber may be used with these ma-
terials as & modifier to prevent tackiness, other
materials suitable to this purpose being herein-
after discussed.

The chlorinated compounds listed in this para-
graph do not substantially reduce the flexibility
of the impregnated fabric even at freezing and
lower temperatures and are so highly chlorinated
as to give the fireproofing required by Specifica-
tion CCC-D-746 without increase of weight be-
yond that permitted by standard requirements
of which said specification contains a statement.

In order to impregnate the fabric or fibers with
the finely divided solids and the chlorinated ma-
terials, it is desirable to have a “solvent” for the
chlorinated material. The term solvent is used
herein to designate a solvent which suitably dis-
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solves the chlorinated materials to be used. Ex-
amples are mineral spirits; coal tar solvents; car-
bon tetrachloride; xylene, aromatic solvents;
ethyl acetate and certain proprietary solvents as
Stoddard solvent, Solvesso #2, and Solvesso #3,
are also usable. (Stoddard solvent is gasoline,
and Solvesso #2 and #3 are mixtures of aro-
matic and straight chain hydrocarbons.) While
the formulas specify 40% to 55% solvent, this is
variable to suit the treatment desired.

In addition to the chlorinated organic mate-
rials the solvent therefor and the arsenic, anti-
mony or bismuth compound, the treating com-
position requires a pigment which is selected to
impart the desired color to the composition or
to the treated fabric but which serves the more

" important function of protecting the chlorinated
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organic material from action of sunlight en-
countered in normal weather exposure. In this
connection, it will be understood that these
chlorinated compounds are subject to quick de-
terioration in sunlight accompanied by a release

‘of hydrogen chloride and a consequent deteriora-

tion of the fabric by action of the hydrogen chlo-
ride thus released in -active condition. Hence
the protective action of the pigment is of great
importance and the pigment must be adapted to
cut off sufficient of the light to protect the chlo-
rinated material. "Any suitably opaque and
sufficiently inert pigment will serve this purpose,
substantial insolubility of the pigment in water
being regarded as necessary to a waterproof fab-
ric. The following are examples suitable to this
use; sulphate of lead; zinc oxide; titanium ox-
ide; antimony oxide; litharge; red lead; all of
the various iron oxide pigments; white lead;
chrome . yellow; cadmium yellow; antimony
sulphide; arsenic sulphide; ultra-marine blue;
Prussian blue; chrome green; chromium oxide;
lamp black; carbon black; and others. Appro-
priate compounds of arsenie, antimony and bis-
muth may be used as part or all of the pigment
in addition to serving their fireproofing functions.
The pigments as well as the filler should be sub-
stantially insoluble in the chlorinated material
and in the solvent therefor as well gs in water.

The composition also includes, in some in-
stances, a filler or extender. Examples of suit-
able fillers are barium sulphate, barium carbon-
ate, silica, calcium sulphate, clay, asbestine, and
other relatively inert materials which increase
the solid content of the composition.

The composition may contain a small quantity
of modifier as chlorinated rubber, ethyl cellulose
or a drying oil as tung oil, or soya bean oil.
A very small percentage of the total including
the solvent is sufficient where any is used. The
purpose of the modifier is to alter the condition
of the product to give a dry non-tacky flexible,
soil resistant fabric. With the most highly chlo-
rinated materials a tricresyl phosphate may be
used.

Any considerable proportion of linseed or other
drying oil or oxidizing oil in unchlorinated form
is undesirable as reducing the fireproofing effect
of the composition and it is further regarded
as highly objectionable because considerabie
proportions of drying oils as unchlorinated lin-
seed oil reduce the flexibility of the impregnated
fabric below that required by the above Speci-
fication. A degree of flexibility closely approx-
imating that of the untreated fabric is an es-
sential in a large majority of uses in which the
treated fabric is employed.




4

In practice the chlorinated material, the me-
tallic compound of arsenic, antimony or bismuth,
the filler and the pigment are ground together
in a paint mill or otherwise suitably mixed and
the resulting paste is then dispersed by agitation
in a solvent which may contain a small quantity
of modifier; the practice being variable to suit
conditions and the method and order of mixing
being no part of the invention. The resulting
compound is then applied to the fabric by dip-
ping or in any suitable manner. The solvent
is then removed by evaporation at normal room
temperatures or by heat. A single dipping or
passing of the fabric through the compound is
suficient. The accomplishment of fireproofing
in and_ by ‘a -single treatment is important in
its contribution. to low cost production of the
treated fireproof fabric.

It may be regarded as fea.s-ble though not at
present preferred, instead of using a solvent to
emulsify the paste above described by agitation
in water forming a fluid which may be applied
to the fabric by dipping, or brushing, ete.

The following formulas are intended to indi-
cate, in a general way, the possibility of varia-
tion in ingredients and proportions of the com-
position.

MATERIALS
Percentage by weight
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uniformly distributed over the area of the fabric
and fully effective.

Percentages are on a weight basis

Per cent

Chlorinated paraffin containing 30% to 50%
chlorine ____
Commercial grade antimony trioxide (Sh203)__ 25
Petroleum solvent (Stoddard solvent) . 50

This composition will enable a #2, weight per
yard, cotton duck, containing 30.8% gain of solid
materials by the above formula and a #8, weight
per yard, cotton duck containing 37.8% gain of
solid materials by the same formula, to satisfy
the fire test of CCC-D-746 after removal of
the solvent.

. Per cent
Chlorinated paraffin contalnmg 30% to 50%

chlorine __________ . __ 25
Arsenic trisulphide—As2S3 .. _____________ 25,
Stoddard solvent _—_._______________. _____ 50

This composition will enable #2 cotton duck
containing 38% gain of solid materials by this
formula, and a #8 duck containing 41% gain by
by the same formula to satisfy the fire test of
CCC-D-746, after removal of the solvent.

Green

Orange

Yellow

Red 1ron oxide.
C.P.chromegreen.________._.__
C. P. chrome orange_____.__.__

Antimony o_xid_g (8b:0ym:

Arsenie sulphide (As:S;, or AszSs)..
Arsenic¢ oxide (As:O3)
C. P. chrome yellow_
Whitelead._.______.
Modifier or plasticizer____________________.___. ...

Per
cent

Per
cent

The proportion of chlorine in the organic ma-
terial in the above formula should be sufficient
to combine with the antimony, arsenic, or bis-
muth compound present, to release sufficient non-
inflammable gas to protect the fabric according
to the above Specification. Approximately 30%
to 70% chlorination is regarded as effective with-
in the weight limits of the foregoing table, giving
8 minimum of 26% to 44%, and in some in-
stances to 55%, increase in weight of the fabric,
and lower degrees of chlorination, down to 20%,
may be used with less effective fireproofing, ap-
proximately 40% chlorinated material having
been found most satisfactory in practice.

In the following formulas containing approxi-
mately 25% of antimony, arsenic, or bismuth
compound, there is an excess of the antimony”
or arsenic or bismuth compounds which thus
serves the purposes of a pigment, protecting the
chlorinated material from light also acting as a
filler. Such formulas are effective but not at
present regarded as desirable from a commercial
standpoint.

It is noted that a deposlt which only partially
permeates the thickness of the fabric may be
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Per cent
Chlorinated paraffin containing 30% to 50%

chlorine 25
Antimony trisulphide—SbaSs;_____ 25
Stoddard solvent - -- 50

This composition will enable a #2 cotton duck
containing 42.7% gain of solid materials by this
formula, and a #8 duck containing 42% gain by
the same formula to satisfy the fire test of
CCC-D-1746, after removal of the solvent.

Per cent
Chlorinated paraffin containing 409 chlo-

rine Z 20
Antimony oxide—Sb203 7
3inc oxide_..._. 1
Calcium carbonate - 3
Yellow iron oxide - 8
Lamp black 1
Black iron oxide._. 2
Chlorinated rubber containing 67% chlo-

rine 5
Xylol —— 55.00

When the solid materials of the above formu-
lation are deposited on the followmg weights of
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duck in the above proportions to the extent of the
following gains over the unireated welght of duck,
the respective weights of duck will then satisfy

the fire test of CCC-D-1748.

Percent gain over
Weight of cotton duck :'x:;;ea;zenm«;nlgrg

solvent

Percent

72U 26

S SR 29

< N 32

8. 35

#o._. 40

#12.. 44

15 oz, Army.. 37

1202, AvMY . el 38

00T AT e 41

80%. ATy ... 44
Per cent

Chlorinated paraffin containing 409% chlo-
rine - —— 23.50
Ethyl cellulose cee— 150
Antimony oxide—SbaOa._________________ 7.09
Zinc oxide. . ___ o ___. 1.01
Calcium carbonate 3.00
Yellow iron oxide. . ____ . ___________ 6.00
Lamp black . ______ 0.90
Black iron oxide_ . _____________________ 2.00
&thyl acetate ——— —— -- 55.00

Percent gain of solid materials of the above
which will enable duck so treated to pass the
fire test of CCC-I>-746, after removal of the sol-
vent is:

Per cent
On #8 cotton duck - - 55
On #2 cotton duck ——— 40
Per cent

thormated paraffin containing 40% chlo-

rine e e e — e 30
Black antimony tnsulphlde——-szS:; ________ 125
Black iron oxide 125
Calelum carbonate - ..o.._. 5.0
Btoddard solvent 40.0

The solid materials of the above when depos-
ited on duck in the above proportions and in the
following amounts will render the duck capable
of passing the fire test of CCC-D-746.

Pereent gain over
untreated weight
after removal of
solvent

Percent
53
45

nf8cottonduck. ... ...
Du#2eottonduck. .. ... ...

Per cent
“hlorinated paraﬁ‘m containing 40% chlorine. 21

“‘hlorinated rubber containing 67% chlorine. 9
31203 bismuth trioxide. . 25
dincoxide_ .. . 5
“Zylol ——— 40

The solid materials of the above when depos-
‘ted on duck in the above proportions and in the
‘nllowing amounts will render the duck capable
=1 passing the fire test of CCC-D-746.

Percent gain over
untreated weight
sfter removal of

solvent
Percent
“ndleottonduck. ... ... ... 70
~¥2cottonduek. ... ... .__._______. 47.5
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Per cent
Chlorinated parafiin containing 40% chlorine.. 21

Chlorinated rubber containing 67% chlorine. 9
Arsenic trisulphide—As:Ss__ . ______ 25
Zinc oxide. 5
Xylol _ 40

The solid materials of the above when depos-
ited on duck in the above proportions, and in
the following amounts will render the duck ca-
pable of passing the fire test of CCC-D-746.

Percent gain over
untreated weight
after removal of
solvent

) o Percent
On#8cotton uek...ooooomeo ol 70

On#2cotton duek. ... .. ..o o 49

Per cent
Chlorinated paraffin containing 40% chlorine. 24

Chlorinated rubber containing 67% chlorine. 6
Golden antimony sulphurette—SbSs________ 25
Zinc oxide e e e e e e 5
xylol e 40

When deposited on cotton duck in the propor-
tions above the solid materials of this formula
will enable the resultant fabric tc pass the fire
test of CCC-D-746, after removal of the solvent,
when present in the following amounts.

Percent gain over
untreated weight
after removal of
solvent.

Percent
G6. 25
46.25

#8 cotton duck._.
#2 cotton duck...

Per cent
Chlorinated parafiin containing 40% chlorine_ 21

Chlorinated rubber containing 67% chlorine. 9
Lead antimonate (Pb(ShOs)2) . _________ 20
Zine oxddem oo 5
Calcium carbonate___ ... __________ 5
Xylol e 40

Amount of solid materials of the above, in
their given proportions, which will enable duck
so treated to satisfy the flame resistant require-
ments of CCC-D-T46, after removal of the
solvent.

Percent gain over
untreated weight

Percent
65.5

Per cent
Chlorinated paraffin containing 46% chlorine_ 21
Chlorinated rubber..______________________

Lead arsenate (Pb3(AsOs)2) .. ____________ 20
Zinc oxide —__________ o __ . __ 5
Calcium carbonate_________________________ 5
RyI0) e 40
Percent gain over
untreated weight
after removal of

solvent.

DPercent
#8eottonduck. ... ... ... 67,5
#2cottonduek ... . ... . ____.Jll1l. 48.6

When deposited on cotton duck in the above
proportions the solid materials of this formula
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will enable the resultant fabric to pass the fire
test of CCC-D-746, after removal of the solvent,
when present in the percentages stated. 'The
last two formulas show that mixed metallic com-
pounds of antimony, arsenic or bismuth may be

2,209,612

drolyzed iron oxide, lamp black and black iron
oxide.

The following formulas are found satisfactory
where the use of a plasticizer is not objectionable

s or where low temperatures are not encountered.
used. As aforesaid various compounds may be -
used within the conditions and Yimitations pre- Black | Groen | Orange Te{{.
viously stated. ookta
Per cent Percentl e
Chlorinated paraffin containing 40% chlorine_ 21 jo 50% t0 70% chlorinated parafin. . _ Pm;;" P““z"“ ereee "“"‘m
Chlorinated rubber containing 67% chlorine._ 9 gficll-{esyl hospha‘t‘g._h_i_d_ __________ g g 6 5
Arsenic trioxide—As20s teee 25 G s antimony suiphide 1SS Y Y
Xylol — - - 40 glagll: fron x‘}’é‘de ........... - 14 &5
ZINC OXIAe oooooo oo I Ty —— i :
15 C.P.chromeorange............. ) | 3 T
Amount of solid materials of the above in their Bolvent. . ooooiccomeo ool 50 50 i &0
given proportions which will enable duck so
treated to satisfy the flame resistance require-
ments of CCC-D-746, after removal of the White | Terra
solvent. 20 ootts
- - 1 Percent| Percent
Percent gain over 50% to 70% chlorinated paraffin. .. cceeercocomacen 2% e,
untreated welght _Tricresyl phosphate. [] 6
‘White arsenic (As303) 6
Red arsenie (AsiSg).ocoeenaeaos []
Percent 25 ‘White lead._ 14 oo,
#8cotton duek. ... ... 70 Red iron oxide......._... 14
#2cottonduck. ... ... e 46 SOIVONt .o eieiencemennecreeesamana——— 50 50
A composition which has been found satisfac- _ Formula using antimony oxide
tory for the treatment of cellulosic fabrics fo; 30 . ) o . Per cent
quick application in the field as by brushing an X
which imparts to the fabric when treated on  959% to 70% chlorinated parafin_ . 2

both sides, standard fire, water und weather re-
sistant properties, contains approximately 3% of
chlorinated organic material of a nature which
tends to condition the fabric preventing tacki-
ness, chlorinated rubber bheing satisfactory, and
13% of other chlorinated organic material of a
more flexible nature as chlorinated paraffin
which may be of 40% chlorination, it being un-
derstood that the amount of chlorinated mate-
rial and the degree of chlorination may be
varied, one oppositely to the other, without con-
siderable change of the amount of chlorine in
the composition. In this formula, the propor-
tions being by weight, the chlorinated material
is about 55% or approximately one-half of the
total solids, the other 45%, approximately the
other one-half, totalling about 12% to 14% of
the whole, being in finely divided form, uniform-
ly mixed in the chlorinated material. These
finely divided solids are substantially insoluble
in water and in the solvent of the chlorinated
material and in said material. They may com-
prise approximately 35% antimony oxide and
65% filler and pigment.

For the antimony oxide other compounds of
antimony, arsenic or bismuth, which are sub-
stantially insoluble in water and are not in-
jurious to the fabric may be substituted. The
balance of these finely divided solids comprising
about 7% or 8% of the entire composition is pig-
mental material and filler. The diluent and
solvent, preferably comprises about 70%, i. e.,
about two-thirds and the solids about one-third
of the whole composition.

It is also important that the composition shall
dry by natural evaporation of the solvent and
that the composition shall not contain any per-
ceptible amount of unchlorinated drying or
semi-drying oils as linseed oil, ting oil, fish oil,
soya bean oil, etc., which dry by oxidation or
by polymerization as with the aid of catalysts.

The pigments and fillers regarded as satisfac-

35

40

60

60

65

70

tory include zinc oxide, calcium carhonate, hy- 75

Antimony oxide mainly (Sb203) .or other of
the antimony, arsenic or bismuth com-

pounds above discloseq. . oo 10
Pigment and filler—_._.__ . 10
Plasticizer (optional) - 6
SOIWWeNt ce e ——— 50

According to the above formulas and the weight
increase tables the impregnated fabric may be
said to contain approximately 7% “to 18% of its
weight of chlorine and spproximately 4% to 30%
of its weight of metallic compound.

The product which may be regarded as the pri-
mary accomplishment of the invention is a fire,
water and weather resistant fabric which retains
substantially its full flexibility and also its tensile
strength and particularly its fire resistant quali-
ties for long periods exceeding the life of the
untreated fabric. .This treated fabric, according
to the preferred practice of the invention, con-
tains by coating and/or impregnation which may
be accomplished in a single treatment, as by dip-
ping, brushing, or spraying, a deposit of approxi-
mately one-fourth to three-fourths the welght
of the fabric prior to treatment. The weight of
the deposit is determined according to the weight
and thickness and density of the fabric and the
requirements to be met. The term untreated
fabric as used herein refers to the fabric as i
exists prior to treatment by impregnation.

These proportions are approximate and refer
to the effective or essential weight of the deposit
or percentage increase of the welght of the fabric
to impart the standard resistive qualities to fab-
ries of different counts. The object of the in-
vention is to impart to the fabrie, with the mini-
mum increase in weight and minimum expense
standard fire, water and weather resistant quali-
ties which are relatively permanent retaining the
flexibility of the fabric and retaining or increas-
ing its normal life. The percentages of increasec
given are with this object in view. The treatment
ray, however, be practiced to less advantage by
increasing the weight of the deposit using the
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same or similar compositions with or without a
decrease in'the fire resistant qualities. The prac-
tice of the fire resistant treatment with such
changes is regarded as utilizing the teaching of
the invention, as is also the reduction of the
deposit or its effectiveness.

The deposit consists of the solids in the above
formulas, the solvent which is generally com-
puted at half the weight of the treating composi-
tion, being eliminated by evaporation from the
fabric. To avoid repetition it is therefore noted
that the formula for the treated fabric, i. e., the
weight of each ingredient per yard, is directly
deducible from the corresponding composition
formula, using as factors the relative percentages

10

of solids in the formulas after deducting the .

weight of the solvent, and applying to this, the
percentage increase in weight per yard essential
to the desired result according to the above table
of weights and the weight per yard of the fabric
can be determined.

An important accomplishment of the invention
is the production preferably by a single treatment
or a single step treatment, of a fireproof cotton
or similar fabric which is standard in that it
conforms to the prescribed tests for such ma-
terial and retains its full flexibility, the fireproof-
ing quality being attained without undue increase
in weight and combined with resistance to action
of water and weather whereby these combined
qualities are retained for a long period.

‘We have thus described in various forms a
treated fabric and a treating composition and a
method of producing a treated fabric having
standard fire, water and weather resistant quali-
ties, the description being specific and in detail
in order that the manner of operating, applying
and using the invention may be understood.
Xowever, the specific terms herein are used de-
scriptively rather than in a limiting sense, the
scope of the invention being defined in the claims.

What we claim as new and desire to secure by
Letters Patent is:

1. A composition for use in the impregnation
of cellulosic fabrics and the like to give them fire,
water and mildew resisting qualities, comprising a
substantial proportion of an organic material se-
lected from the group consisting of chlorinated
paraffin, chlorinated paraffin oil, chlorinated fish
oil, chlorinated vegetable oils, chlorinated rubber,
chlorinated tung oil; the same being from about
20% to about 70% chlorinated and having water-
proofing properties, and being adapted to decom-
pose giving off chlorine containing gases at the
combustion temperatures of said cellulosic ma-
terials, and a substantial proportion of metallic
compound which is not injurious to cellulosic fi-
bers and is selected from the group consisting of
antimony oxide, antimony sulphide, arsenic sul-
vhide, arsenic oxide, bismuth oxide and bismuth
sulphide. a plasticizer, a volatile solvent and a
quantity of opaque material sufficient to protect
the chlorinated material from decomposition by
lisht the composition having a high degree of
venetration and being adapted to form a deposit
of @ flexible nature when dried whereby fabric
ireated with this composition will retain its full
flexibility.

2. A compound for the treatment of cellulosic

iabrics by impregnation to give them fire, water ¢

and mildew resisting properties which comprises
approximately 25% of organic material which is
from about 20% to about 70% chlorinated and
has waterproofing properties and is adapted to
give off chlorine containing gases at combustion

7

temperatures of said fabric, approximately one-
fourth of this amount of antimony oxide, ap-
proximately 15% of black iron oxide, the remain-
der comprising a solvent adapted to be eliminated
from the fabric by evaporation, the organic chio-
rinated materials retaining a high degree of flex-
ibility after evaporation of the solvent and
through an indefinitely long period of exposure.

3. A composition for use in the impregnation
of fabrics and other cellulosic materials to give
them fire, water and mildew resisting properties
without appreciable reduction of the flexibility of
the fabric, the same comprising substantial pro-
vortions of organic materials, which are from
about 20% to about 70% chlorinated and having
water-proofing properties, and substantial but

- lesser proportion of a compound selected from

20

30

40

GO

-1
o

the group consisting of compounds of arsenic,
antimony and bismuth which are substantially in-
soluble in water, which are also substantially in-
soluble in the solvent for the chlorinated material
and are not injurious to the fabric, and which
decompose at said combustion temperatures form-
ing with the products given off by said chlorinated
materials combustion retarding gases, and a pro-
portion of opaque material sufficient to protect
the chlorinated material from decomposition by
light and a volatile solvent for the chlorinated
material.

4. A composition for use in the impregnation
of cellulosic fabrics and the like, to give them
fire, water and mildew resisting qualities, com-~
prising a substantial proportion of an organic
material, the same being from about 20% to about

5 70% chlorinated and adapted to decompose giv-

ing off chlorine containing gases at the com-
bustion temperature of said cellulosic materials,
and a substantial proportion of metallic com-
pound selected from the group consisting of com-
pounds of arsenic, antimony and bismuth and
which is not injurious to the cellulosic fibers and
is substantially insoluble in water and in the
solvent of said chlorinated material, and which
decomposes aft said combustion temperatures

o forming with said chlorine containing gases fire

retarding gases, a volatile solvent for the chlo-
rinated material and a quantity of opaque ma-
terial sufficient to protect the chlorinated ma-
terial from decomposition by light, the composi-
tion having a high degree of penetration and be-
ing adapted to form a deposit of a fiexible nature
when dried whereby the fabric treated with this
composition retains substantially its full flexi-
bility.

5. A cellulosic fabric having fire, water and
mildew resisting properties to g high degree, the
same containing a deposit of a substantial pro-
portion of organic material which is from about
20% to about 70% chlorinated and has water-
proofing properties and gives off chlorine con-
taining gas at the combustion temperatures of
said fabric, said chlorinated material containing
mixed therein in finely divided form a metallic
compound selected from the group consisting of
compounds of arsenic, antimony and bismuth
which are not injurious to the fabric and are sub-
stantially insoluble in water and in volatile sol-
vents of said chlorinated material and which de-
compose at said temperatures forming with said
gas a fire retarding gas, the deposit containing
sufficient of opaque material to protect the chlo-
rinated material from decomposition by light,
evaporation and the fabric retaining substantially
its full original flexibility and its full fireproofing
properties after long exposure fo the weather.
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6. A composition for use In the impregnation 8. A composition in accordance with claim 3
of fabrics and other cellulosic materials to glve in which the organic material is from about 50%
them fire, water and mildew resisting properties: to about 70% chlorinated, the composition fur-
without appreciable reduction of the flexibility of ther incorporating a plasticizer.

the fabric, the same comprising substantial pro- 5 9. A composition in accordance . with claim 3
portions of organic materials, which .are from in which the organic material comprises from
about 20% to about 70% chlorinated and having about 20% to about 40% of the composition.
waterproofing properties, and substantial but 10. A cellulosic fabric impregnated in accord-
lesser proportion of a compound selected from the ance with claim 4 and in which the chiorine of
group consisting of antimony oxide, antimony 10 the impregnating compound comprises from
sulphide, arsenic sulphide, arsenic oxide, bismuth about 7% to about 18% of the weight of the
oxide and bismuth sulphide, which are substan- fabric. ‘

tially insoluble in water, which are also substan- 11. A cellulosic fabric impregnated in accord-
tially insoluble in the solvent for the chlorinated ance with claim 4 and in which the metal com-
material and are not injurious to the fabric, and 15 pound comprises from about 4% to about 30%
which decompose at said combustion temperatures of the weight of the fabric. Lo

forming with the products given off by said chio- i2. A composition in accordance with claim 3
rinated materials combustion retarding gases, in which at least a part of the opaque ‘material
and & proportion of opaque material sufficient to comprises zinc oxide.

protect the chlorinated material from decompo- 20 13. A composition in accordance with claim 3
sition by light and a volatile solvent for the chlo- in which the erganic material is from ahout 30

rinated material. to 50% chlorinated and in which at least a part
7. A composition in accordance with claim 3 of the opaque material comprises zinc'oxide.pa
in which the organic material is from about 30% EDWIN C. CLAYTON.

to about 50% chlorinated. ) 25 LAWRENCE L. HEFFNER.
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