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[57] ABSTRACT

A novel method for applying adjuvants to fabric employing a
tumbler-type dryer is disclosed. To achieve uniform distribu-
tion of the adjuvant on the fabric, the adjuvant, in accordance
with the present invention, is sprayed on to the dryer drum,
Spreading agents, distributing agents or carrier may be in-
cluded in the composition sprayed on to the dryer drum if
desired. Novel compositions of matter suitable for use in the
practice of this invention are also disclosed.
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ADDITIVES FOR CLOTHES DRYERS

This invention relates to a novel method of applying adju-
vants to clothing in tumbler-type drying machines.

"It has been customary for many years to include various ad-
juvants in detergerits :and wash-cycle "additives. Germicides,
fabric softeners and optical brightenersare’among the’ most
common such adjuvants used. However, other materials, such
as ironing aids, antistatic agents, stain repellents, soil release
agents, wrinkle preventatives,: deodorizers, ‘fresheners (e.g.,
perfumes, etc.), cleaning agents, surfactants, ﬂameproofmg
agents, mothproofing agents, bleaching agents, etc. are also
products which potentially can be applied to fabrics employ-
ing the method of the present invention. A -particular ‘ad-
vantage of the present invention is that it is possible to obtain
much more efficient ‘application of the ‘adjuvant to the
clothing than can be obtained if the adjuvant is applied in the
wash or rinse cycles.

In the wash or rinse cycles, the primary objective is to

" remove soil, etc. from the cloth being washed by means of de-
tergents, water and emulsifying agents. The presence of deter-
gents and emulsifying agents effective to remmove soil from the
cloth manifestly renders difficult-and less efficient the concur-
rent application of adjuvants such as fabric softeners or other
adjuvants to the same piece of material. Since in the drying
cycle following ‘washing and rinsing, the conditions charac-
teristic of the rinsing and washing cycles leading to inefficient
application of fabric adjuvants are not present, there is the
potential for the much more efficient utilization and applica-
tion of such adjuvants. ‘

Due to the heat and mechanical action and residual water
on the fabrics in the dryer, it might be expected that fabric ad-
juvants could be easily and uniformly applied in the dryer. Ex-
perience demonstrates, however, that this does notreadily oc-
cur. For example, if clothing to be treated with-a fabric soften-
ing agent is placed into a dryer together with a pure fabric sof-
tening active ingredient such as distearyl dimethyl ammonium
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about 70° and 200° F. Preferred materials melt or soften
between about'90° and 180° F.

Other adjuvants which may be applied in the present inven-
tion such “as ‘the optical brighteners or germicides are
frequently less waxy in character than those substances men-
tioned above. ‘Representative germicides “and optical
brighteners which may be used in the present invention are

‘more fully described below.

In' the typical application in accotdance with the present in-

'vention, the adjuvant to be applied to the dryer drum is formu-

lated in a'moderately volatile solvent therefor to provide a

“liquid solution containing the adjuvant. The liquid is applied

by a suitable spray means such as hand sprayer, aerosol spray,
or'the like, to the surface of the dryer drum. The volatile sol-
vent evaporates leaving behind a relatively hard residue of the
fabric adjuvant which is gradually abraded by the clothing as
thedryer tumbler operates and becomes uniformly applied to
the clothing.

“Classes of adjuvants which may be employed in the present
invention have already generally been referred to above. More
specifically, adjuvants useful in the present invention include,
but are not limited to:

1. Fabric softeners such as quaternary ammonium com-
pounds of the formula N(R;R;R;R;), X, and the reaction
product of about 2 moles of a fatty acid of the formula
R,COOH and hydroxyalkyldiamine of the formula

H\ /Ra
/N —R5—N
H e

where R, is'a Ci to Cy alkyl group, Ry is a C, to C, alkyl

- group, Ry is selected from the group consisting of R, and R,,

chloride, the softener will be somewhat spread throughout the -

clothing treated, but it will be far from uniformly spread. This
may result in unsightly spots on cloth or lead to water repel-
lency. While the problem of nonuniformity of spreading may
be alleviated in repeated applications of ‘the adjuvant, more
preferable results are obtained if the adjuvant is sprayed on to
the surface of the dryer drum in accordance with the present
invention.

As discussed in our earlier-filed application Ser. No.
821,476, nonuniformity of distribution of an adjuvant in the
clothes dryer may be overcome by. including a distributing
agent which is ordinarily at least 10 percent of the complete
composition, but may be effective if present in a concentra-
tion of as little as 5 percent by weight. The compositions
described in said copending application may be used in bulk
form to treat clothing in a clothes dryer—i.e., in the form of
flakes, chips, pellets, tablets and the like.

It has been found in accordance with the present invention
that where a spray or a mist of the adjuvant in a suitable sol-
vent is applied to the surface of the dryer drum inclusion of a
distributing agent is not necessary to obtain a good distribu-
tion in most cases. It will be understood, of course, that a dis-
tributing agent may be incorporatedin the composition ap-
plied to the dryer drim if it is desired to do so.

To be effective in the present .invention, the adjuvant
deposited after evaporation of the solvent should be a film
which adheres to the inner surface of the drum, in the absence
of cloth, but releases gradually and transfers to the clothing
being dried (or otherwise treated) in the dryer within a period
of time from about 5 to 45 minutes when the dryer is rotated.
Where the cloth adjuvant forms a waxy film, suitable adju-
vants can be readily characterized by their melting point
ranges. Typical waxy materials, for example, are fabric sof-
teners, antistatic agents, and combinations of essential oils and
fragrances with a suitable waxy carrier such as the Ci6-Cso
fatty acids, fatty alcohiols, ethoxylated derivatives thereof,
polyethylene glycols, paraffin and the like. Suitable waxy
materials generally have melting and softening points between
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Ry isa C;5 to Cyy alkyl group, Ry is a C, to C; divalent
hydrocarbon radical and R, is a hydroxyalkyl group of from
about one to three carbon atoms, X is'a anion imparting water
dispersibility to the cationic ammonjum compound, and y is
the valency of X.

Typical commiercial products commonly available for use in
the present invention include distearyl dimethyl ammonium
chloride and the reaction product of approximately 2 moles of
stearic acid with approximately 1 mole of hydroxyethylene
diamine. The last-mentioned product is a ‘mixed chemical
structure in view of the multifunctional characteristics of the
diamine reactant. Spectral analysis of a commercial product
prepared through the fatty ‘acid-diamine reaction indicates
that it contains in the order of 25 percent quaternary com-
pounds of the imidazoline type, the balance thereof being
mixed esters and amides. Softeners related to this last men-
tioned compound also include the quaternarized products of
about 2 moles of oleic acid reacted with | mole of hydrox-
yethylene diamine and the product of about 2 moles of a mix-
ture of oleic and stearic acids reacted with about 1 mole of
hydroxyethylene diamine. Other suitable fabric softening
agents which may be used in the present invention include
those which have been described in “Proceedings of the
Amierican Association of Textile Chemists and Colorists,”
American Dyestuff Reporter, pages P42 and P43, Jan. 28,
1957.

2. Optical brighteriers such as disulfonated diaminostilbene
compounds disclosed in Alien Property Custodian publication
No. 381,856, and in U.S. Pat. No. 2,612,501, and triazole
compounds of the type disclosed in U.S. Pat. No. 2,784,183.

3. Essential oils and fragrances. In using materials of this
category, many substances are normally in liquid form. Such
materials must be combined with a suitable carrier having the
desired waxiness, thermal stability, and hardness to obtain a
composition suitable for applying to the surface of a dryer
drum. Suitable waxy carriers which may be used as needed are
discussed below.
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4. Antistatic agents which in many cases are compounds of
the same general structure discussed above with respect to
fabric softening compounds. As disclosed in U.S. Pat. applica-
tion Ser. No. 468,918, the antistatic properties of quaternary
ammonium compounds as well as other fabric softening agents
may be enhanced by combining these materials with ethanola-
mides such as tallow ethanolamide.

5. Germicides such as the halogenated salicylanilides, hex-
achlorophene, neomycin sulfate, benzalkonium quaternary
compounds, and the like. The halogenated salicylanilides
which have found the most widespread acceptance are
tribromosalicylanilide and polybromosalicylanilide, the latter
being a mixture primarily of dibromosalicylanilide and
tribromosalicylanilide.

6. Bodying agents such as carboxymethyl cellulose, hydrox-
yethylcellulose, starch, polyvinyl acetate and the like. Polyvi-
nyl acetate is also effective to improve ease of ironing and may
be employed for that purpose.

7. Soil release agents such as the polyacrylic polyvinyl al-
cohol compositions described, for example, in U.S. Pat. No.
3,377,249. A variety of detergents may also be employed as
soil release agents.

In the practice of the present invention, one or more of the
foregoing fabric adjuvants will be combined and dissolved in a
suitable volatile solvent to form a sprayable solution. In nor-
mal practice the adjuvant will be sprayed on to the surface of a
relatively cold dryer drum. In order to obtain uniform distribu-
tion, it is required that the solution of adjuvant sprayed to the
cold drum surface will dry and harden sufficiently that it will
not be immediately wiped off on to the clothing which is
loaded into the dryer. Accordingly, the solvent system should
have sufficient volatility at ambient temperature that it will
evaporate rapidly from the solution when applied.

Suitable solvents which may be used in the present inven-
tion particularly include those having sufficient volatility to be
used also as propellants in aerosol containers of commerce.
Such solvent-propellants are particularly efficacious since
they may be employed to formulate simple self-dispensing
compositions consisting essentially of the adjuvant or adju-
vants to be applied together with the solvent-propellant. Other
suitable solvents which may be employed include, but are not
limited to: halogenated lower alkanes such as methylene
chloride and methyl chloride; lower ethers such as dimethyl
ether; the lower alkanes such as propane, butane, pentane;
lower alcohols such as methyl and ethyl alcohol; etc. It will be
recognized that a number of the foregoing solvents are
flammable and their use, of course, would be inappropriate in
specific commercial applications where flammable solvents
are objectionable. In this respect, solvents it may be noted that
methods for utilizing flammable solvents in aerosol composi-
tions have been described in the art, for example in U.S. Pat.
No. 3,207,386.

When formulating aerosol compositions for use in the
present invention it will not always be found that the propel-
lant for the aerosol will be an effective solvent for the adjuvant
to be applied. This is particularly true where the chlorinated
hydrocarbons are used as the propellant, many of which have
been found to lack high-solvency power. In cases where the
solvency power of the propellant is inadequate, a volatile
secondary solvent may be provided. Suitable secondary sol-
vents would include the volatile alcohols such as methyl al-
cohol which are effective to dissolve a wide variety of organic
compounds.

As indicated already, in the present invention it is desired
that the adjuvant applied to the surface of the dryer drum
harden relatively rapidly so that it will not be wiped off by the
clothing or other cloth articles loaded into the dryer
heterogeneously. Typically, therefore, the adjuvant formula-
tion should be one from which the solvent and propellants
present will evaporate in the space of a few minutes and dry to
a composition having a melting point in the order of 90° to
180° F. Where the adjuvant to be applied is one which is nor-
mally liquid, such as, for example, an essential oil or perfume,
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or a relatively soft, low-melting point adjuvant, such as, for ex-
ample, 1-stearylamidoethyl-1-methyl-2-heptadecyl-
imidazoline methyl sulfate, the adjuvant may be formulated
together with a suitable carrier which imparts the necessary
hardness to the complete composition. Suitable carriers im-
parting hardness are preferably waxy organic solids such as
stearic acid, stearyl alcohol, palmitic acid, palmityl alcohol,
and ethoxylated derivatives of the these acids and alcohols,
polyethylene glycol having a molecular weight of 1,000 to
5,000, and hydrocarbons such as paraffin and polyethylene.
Where a hardening agent is employed as a carrier, the amount
thereof should be sufficient that the adjuvant-carrier mixture
will exhibit a melting point of about 75° to 200° F.

The present invention may be further understood by
reference to the following examples:

EXAMPLE 1

A solution of I-stearylamidoethyl-1-methyl-2-hep-
tadecylimidazoline methyl sulfate was dissolved in ethyl al-
cohol. The solution was 20 percent active. Sixty parts of this
solution was placed in a container fitted with an aerosol
discharge valve, and the container was then charged with 40
parts of a fluorinated hydrocarbon propellant. The final com-
position inside the aerosol container after charging, therefore,
contained 10 parts of fabric softener, 40 parts of ethyl alcohol
and 40 parts of propellant.

EXAMPLE 2

The aerosol formulation of Example 1 was sprayed on to the
interior surface of the dryer drum. The dryer was clothing
charged with 6 pounds of spun-dry clothing, and the clothing
was dried for a period of 45 minutes. Comparison of the
clothing as dried in a dryer sprayed with the aerosol fabric sof-
tener of Example 1 with clothing dried in the absence of that
softener showed that significantly improved softness was ob-
tained. In a further control, the formulation of Example | was
modified by including a minor quantity of a blue colorant to
determine the uniformity of distribution. It was found that
substantially uniform distribution of the product on the dried
clothing was obtained.

Further representative fabric softening compositions are the
following:

Example 3

The reaction product of mixed stearic and

oleic acids with hydroxyethylethylenediamine
quaternized with dimethyl sulfate

di(hardened tallow) dimethy! ammonium chloride
ethy! alcohol

fluorinated hydrocarbon propellant

6%
4%
40%
50%

This material is applied as an aerosol sprayed on to the sur-
face of the dryer drum.

Example 4

I-stearylamidoethyl-1-methyl-2-heptadecyl-

imidazoline methyl sulfate 5%
distearyl dimethyl ammonium chloride 5%
condensate of ethylene oxide and a Cz-Chy

linear fatty alcohol containing about 60%

by weight ethylene oxide 1%
ethyl alcoho! 39%
fluorinated hydrocarbon propellant 50%

The foregoing formulation was evaluated in the same

manner as the formulation described in Example 2.
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Example 5
neomycin sulfate 10%
water 80%
§ isobutane 10%
Soil release agent 10%
polyethylene glycol, m. w. = 4000 40%
fluorinated hydrocarbon propellant 50% Example 13
Y . . 3 . 10
The composition is applied as an aerosol by spraying the in-
terior surface of the dryer drum. a"l}";""y;lph“"' ;gz
Examp]e 6 fluorinated hydrocarbon propellant 50%
15
the condensate of ethylene oxide with The aerosol formulations described in Examples 9 through
lauryl alcoho! containing about 60% by 13 were sprayed on the interior surface of a dryer drum. The
Wi‘g"“l"‘?';’"e oxide ;g‘; dryer was then charged with 6 pounds of spun-dried cloth and
ethyl alcoho . f . .
fluorinated hydrocarbon propeliant s0% 20 th'e cloth dl"le.d 45 minutes. Portions of the .dned c.loth tre:a.ted
with germicide were evaluated for antibacterial activity.
Treated cloth showed significant antibacterial activity while
) untreated cloth did not.
OPTICAL BRIGHTENER FORMULATIONS
WATER AND STAIN REPELLANT FORMULATIONS
Example 7 25
P Example 14
an optical brightener of the class X
diselosed in APC publication 381,856 2% calcium stearate 10%
triethanol amine 48% 30 eth)"oxylated alcohols (C,,—C,,.)
fluorinated hydrocarbon propetlant 50% having about 60% ethylene oxide 2%
ethyl alcohol 38%
fluorinated hydrocarbon propellant 50%
This product is applied as an aerosol by spraying the interior
surface of the dryer drum. 35 Example 15
Example 8
.Example 7 may be ) modiﬁe'd by substituting an optical tinear alkyl benzene sulfonate 0%
brightener of the type disclosed in U.S. Pat. No. 2,784,183, for 40 isopropyl alcohol 40%
the brightener of Example 7. Example 7 may also be modified fluorinated hydrocatbon propeltant 50%
by substituting dicocodimethyl ammonium chloride for all or a
portion of the triethanol amine,
Example 16
GERMICIDAL AND SANITIZER FORMULATIONS 45
Example 9
polyoxyethylene sorbitan tristearate 8%
condensate of ethylene diamine with
ethylene oxide and propylene oxide 2%
polybromosalicylanilide 10% 50 isopropyl alcohol 40%
ethyl alcohot 40% fluorinated hydrocarbon propeliant 50%
fluorinated hydrocarbon propeltunt 50%
55 BODYING AGENTS
Example 10
P Example 17
benzalkonium quaternary 10% polyvinyt alcohol 40%
alcohol 40% 60 water 30%
fluorinated hydrocarbon propellant 50% isobutane 30%
Example 1 We claim:
65 1. A method for treating cloth with a cloth adjuvant in a
clothes dryer having a drum comprising the steps of
b g prising P .
mixture b 12 a. spraying a cloth adjuvant onto the interior surface of said
alkyl dimethyl ethyl benzyl dryer drum, said adjpva_m form.ing an adheren} ﬁl.m on
] ] ] said drum surface which is sufficiently hard that it will not
ammonium chloride and alkyl dimethyl benzyl 70 be immediately wiped off onto the cloth articles that are
ammonium chloride 10% e e 1 e
alcohot 40% loaded into the drum but which is removable by the cloth
fluorinated hydrocarbon propellant 50% articles which abrade against said film when said drum
rotates in a period between about 5 and 45 minutes, the
adjuvant being selected from the group consisting of ger-
Example 12 75

micides, fabric softeners, optical brighteners, ironing
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aides, antistatic agents, stain repellents, soil release
agents, wrinkle preventents, deodorizers, fresheners,
cleaning agents, surfactants, flame proofing agents, moth
proofing agents and bleaching agents,

b. loading the cloth to be treated in said dryer, and 17 adju-

vant said adjuvant

2. A method according to claim 1 for treating cloth with a
fabric softener, wherein said cloth adjuvant applied to the in-
terior surface of said dryer drum is a fabric softener having a
softening point between 70° and 200°F.,

3. A method according to claim 2 wherein said fabric sof-
tener is selected from the group consisting of quaternary am-
monium compounds of the formula N(R,R;R3R;),X and the
reaction product of about 2 moles of a fatty acid of the formu-
la R,COOH and hydroxyalkyldiamine of the formula

B /
\N—-R 5—N\
/ H

Re

H

where R, is a C,5 to Cy, alkyl group, R, is a C, to C, alkyl
group, Ry is selected from the group consisting of R, and R,,
R, is a C;5 to Cyy alkyl group, Rs is a C, to C; divalent
hydrocarbon radical and R is a hydroxyalkyl group of from
about one to three carbon atoms, X is a anion imparting water
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dispersibility to the cationic ammonium compound, and y is
the VALENCY of X.

4. A method according to claim 1 wherein said cloth adju-
vant is a germicide selected from the group consisting of
halogenated salicylanilides, hexachlorophene, neomycin
sulfate, and benzalkonium quaternary compounds.

5. A method according to claim 1 wherein said cloth adju-
vant is an optical brightener.

6. A method according to claim 1 wherein said adjuvant is
employed in combination with a waxy carrier having a soften-
ing point between about 70° and 200° F., the waxy carrier
being present in an amount sufficient to impart the desired
degree of hardness to the composition when said composition
is applied to the surface of the dryer drum.

7. A method according to claim 6 wherein said adjuvant is
employed in combination with a waxy carrier selected from
the group consisting of stearic acid, stearyl alcohol, palmitic
acid, palmityl alcohol, and ethoxylated derivatives of these
acids and alcohols, polyethylene glycol having a molecular
weight of 1,000 to 5,000 and hydrocarbons.

8. A method according to claim 1 wherein said cloth adju-
vant is employed in combination with a waxy carrier having a
melting point between about 90° and 100° F.

9. A method according to claim 1 wherein said adjuvant is
sprayed onto the interior surface of said dryer drum by means
of an aerosol spray.

* * * * *
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