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PROTECTING FABRIC.
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When cotton and other vegetable fabrics
are laundered they often come out with holes
eaten through the fabrics from causes which
it has been difficult to determine. I have
found: that in some cases these holes are
caused by minute quantities of sulphur com-
pounds in the air in which the fabrics are
allowed to dry. This condition is most preva-
lent in the neighborhood of smelters or of
large cities where the consumption of coal
or oil for heating or other purposes is con-

‘siderable. The fabric absorbs sulphur com-
“pounds as SO, and SO, from the air, while
the fabric is wet. ~As it dries in the air the
oxygen and the water of the atmosphere con-

-vert the absorbed gases into sulphuric acid

(H,80,). In as small a quantity as one-
tenth of one per cent, this injures the fabric
when it comes to be ironed.. '

The ironing operation concentrates the acid
in spots or rings in the fabric. When the dry
fabric is sprinkled preliminary to ironing,
each drop of water spreads by absorption and
displaces the acid pushing it out to the edge
of the circle where it constitutes a ring of
acid more concentrated than in the béginning.
‘When the clothes are hung out to dry cer-
tain parts generally get the greatest exposure
to air or wind and take up the greatest per-
centage of sulphur compounds,
the parts which rot most quickly after iron-
ing. In the ironing operation, the high tem-
perature carbonizes the acid-charged rings
or spots; or; with the concentration of the
acid, hydrolyzes the cotton or removes the
water from the molecules thereof, which
makes it brittle. These brittle spots are

- soluble in the alkali which is used in the
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next laundering operation. - Consequently, in
one or two subsequent operations the fabric
is destroyed at the points of concentration of
the acid. — ‘ .

The conditions referred to arise in most
domestic laundering work where the clothes
are hung in the atmosphere to dry and where
the water is not sufficiently alkaline to neu-
tralize the acid from the atmosphere. ‘The
same conditions occur in what are .called
“wet washes” where the washed goods are
delivered wet to the owner who then dries
them in the atmosphere and irons them.

* And the same conditions may. occur to a
greater or less extent in other circumstances.

I propose to remedy the trouble by apply-
ing to the fabric an agent capable of neutral-

and these are.
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izing the acid or of altering its activity to a
non-destructive character. This can be ac-
complished by introducing in suspension in
the water used at or near the end of the wash-
ing operation a suitable neutralizing agent.
Example of such an agent are (1) chalk pref-
erably in the pure preciptated form (CaCO,),
(2) calcium borate ((gaBOQ or (3) mag-
nesium hydrate (MgO,H,). A
- In the first example, the Tollowing reac-
tion takes place when the fabric is moistened
for ironing— : L
CaCO, plus H,SO, equals
: plus H,O
The CaSO, is a non-destructive compound

which remains in the:fabric until it is washed
out in the next laundering. The CO, goes

2SO0, plus CO,

‘off as a gas. The H,O is evaporated.

With the third of the agents referred to
above the following reaction takes place—

:MgO,H, plus H,SO, equals MgSO, plus
2H.0. "

2

The MgSO0, is a non-destructive salt which is
washed out in the next laundering.

Similar reactions and results take place
with other agents referred to above and with
those cited below. Instead of the above.pro-
tecting agents we may use a solution of a
soluble acetate, formate; fluoride or other salt
which would cause the- destructive acid to
combine with the metallic end of the salt and
liberate an acid which is non-destructive to
the fabric. Such agents for example are (1)
sodium acetate (NaC,H,0,) (2) potassium
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formate (KCHO,) or (3) sodium fluoride

(NaF). :

The agents of a third group can be used,
being solutions of an alkali or salt having an
alkaline reaction, such, for example, as (1)
trisodium phosphate (Na,PO,), (2) bicar-
bonate of sodium (NaHCO;) or (3) calcium
hydrate (CaO.H,). )

Tnstead of introducing the agent directly
into the wash or rinse water there can be in-
troduced agents which will combine in such
water to form a protecting agent. For ex-
ample, the fabric may be subjected first to
a solution of a salt or base and afterwards'to_
another solution containing another salt or
base which will form with the first a com-
pound in the fabric which is relatively insol-
uble and of such nature as to neutralize the
destructive acid either by changing its acid
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quality or by éha.nglng it to an acidity of a
non-destructive nature. For example, we
may introduce into one of the rinse waters cal-

cium acetate (CaC,H,0,) ; and into the next ‘

rinse water, sodium carbonate ( Na,CO,). Or
we may introduce into successive waters
magnesium sulphate (MgSO,) and am-
monium hydrate (NH,OH). Where two
agents are used to combine and form the pro-
tecting agent desired, the two combining
agents may be introduced in inverse order to
that stated above. Or they may be intro-
duced into earlier waters than the last two.

- In fact, various agents may be introduced

in various ways, the essential thing being to
operate in such a way as to have some of the
protecting agent remain in the goods after
they have passed through all the washing
and rinsing waters. ) ,
In the generation of the protective agent
by these methods reaction in the first case
will be as follows :— :

Ca(C,H;0;), plus Na,CO, equals CaCO
( -8 1)z plus 2NaC,H,0, *

The CaCO, thus produced is an insoluble salt.
The NaC,H,O, is the sodium acetate which
serves as the protecting agent. : '

In the second case the reaction is as fol-
lows:—

‘MgSO, plus 2NH,OH equals Mg (OH), plus

( 4/ 2 4
In this case the Mg(OH), is thé protective
agent and the (NH,),SO, is a harmless salt.
The quantity of the protecting agent to be
introduced is very slight, though it will de-
pend to a great extent on the degree of acid-

ity of the atmosphere. The protecting agent .

may be such as to combine with the acid
chiefly in the air or chiefly when the fabric is
or equally
under both conditions. ,

Animal fabrics are not generally affected

greatly by an acid atmosphere, though some .
of the colors used therewith may be. There-

fore the invention is particularly important
in connection with cotton and other vege-
table fabrics. :
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The protective agent does not have to be
insoluble in the direct sense. It must be of
such a composition and applied in such a way
and at such time that it will remain in the
goods to protect. them from the destructive
action of the acid vapors or from the forma-
tion of destructive acids in the goods. The
desired protection may be obtained either by
neutralizing the acidity or by transforming
the composition having the destructive acid-

ity to a composition having a non-destructive

character such as a salt or another acid which
isnot destructive. And while the agents used
are designed particularly to protect the fab-
ric against sulphuric acid, they will serve
also to protect it against other destructive
acids to which the fabric may be exposed.
Though I have described with great par-

ticularity of detail certain embodiments of

my invention, yet it is not to be understood
therefrom that the invention is restricted to
the particular embodiments disclosed. Vari-
ous modifications may be made by those
skilled in the art without departure from the
invention as defined in the ollowing claims.
What I claim is:— ’

1. The method of lauhdering textile fab-

rics which consists in washing them as usual

and thereafter applying thereto in rinse

water a protective agent adapted to remain
in the goods to prevent the destructive action
of acid vapors and the formation of destruc-
tive acids in the fabrics. . '

2. The method of claim 1, the protective
agent being adapted to transform any com-
position in. the fabric having a destructive
acidity to a composition having a non-de-
structive character. -

3. The method of claim 1, the protective
agent being adapted to prevent destructive
action by sulphuric acid.

4. The method of claim 1, the protective
agent being adapted to transform sulphuric
acid compounds to compounds having a non-
destructive character. ©

In witness whereof I have hereunto signed
my name.

ROBERT A. PHAIR.
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