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The present invention relates to detergent con 
positions containing as an essential detergent in 
gredient one or more water-soluble salts of higher 
alkyl esters of sulfuric acid described more fully 
below, especially in the form of concentrated 
aqueous solutions. The invention relates more particularly to de 
tergent compositions comprising one or more of 
the said salts, which compositions in the dry form 
or in the form of solutions are especially adapted 
for use as shampoos. 
The provision of a shampoo composition which 

will remove soil and body waste products from 
human hair without causing harnful or objec 
tionable effects has occupied the attention of 
manufacturers of Cosmetic products for a long 
time. Soaps of various kinds were tried, but even 
the best of them have the objection, being salts 
of fatty acids, that they hydrolyze in water, giv 
ing alkali which attacks the hair and makes it 
brittle. Further, soaps leave a scum on the sur 
face of the hair, especially when used with hard 
water, necessitating the use of lemon, vinegar or 
other rinses to remove it. 
The salts which constitute an essential deter 

gent ingredient of the compositions of the present 

O 

s 

invention are the water-soluble detergent salts of 
long-chain monoalkyl esters of sulfuric acid con- . 
taining at least 12 carbon atoms in the alkyl 
radicals thereof (herein termed "higher alkyl 
sulfates'). In their free acid form, they may be 
represented by the general formula 

R-O-SOH 
in which R stands for an alkyl radical of 12 or 
more carbon atoms, such as, lauryl, myristy, 
cetyl, oleyl, etc. They are derivable from sulfuric 
acid and any of a wide variety of aliphatic alco 
hols (e. g., straight- and branched-chain aliphatic 
alcohols, including unsaturated alcohols) con 
taining at least 12 carbon atoms, and especially 
12 to 18 carbon atoms. Inasmuch as alcohols of 
this class derived from naturally-occurring fatty 
acids are frequently used in the preparation of 
the higher alkyl sulfates, when manufactured 
from said alcohols, the higher alkyl sulfates are 
ordinarily mixtures of compounds rather than 
single compounds. An outstanding example of 
this class of alkyl sulfates is the mixture of higher 
alkyl sulfates designated lauryl sulfate and pre 
pared from commercial lauryl alcohol which is 
derived from the mixed fatty acid glycerides of 
COCOnut oil. 
When the water-soluble detergent salts of long 

chain monoalkyl esters of sulfuric acid were 
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placed upon the market in the form of their so 
dium salts, a partial advance was made toward 
solution of the problem of providing satisfactory 
shampoo compositions, since the said detergent 
salts are not affected by hard water and their 
aqueous solutions are relatively neutral, with the 
result that the harmful effects of alkali and the 
Scum resulting from the use of soap were absent. 
The problem was not fully solved, however, be 
cause certain of the properties of said detergent 
salts make them unsuitable for use in preparing 
shampoo compositions for use on the human 
Scalp. 
Thus, although the sodium salts of the com 

pounds having the most desirable cleansing action 
(e.g., sodium lauryl sulfate), have good detergent 
power and are neutral in character, attempts to 
employ them alone or in an unmodified form for 
cleaning applications in which their lathering 
properties are especially desirable, and particu 
larly for use in shampoos, have not been entirely 
Successful. This is due to a number of factors 
related to the requirements of an acceptable 
shampoo, and the properties of the said higher 
alkyl sulfates. In order for a shampoo to be 
commercially acceptable, it should have good 
lathering power. Further, it should be an effec 
tive cleansing agent for the hair and scalp, but 
it should not possess the objectionable property 
of renoving too much oil from the hair and scalp 
and leaving these in an excessively dry state. 
Further, the aqueous solutions of a shampoo pref 
erably should be stable over a wide range of tem 
peratures, and have a fair degree of viscosity. 
The above higher alkyl sulfates in themselves 

do not have all these required properties. Thus 
for aqueous solutions of these salts alone to have 
strong lathering powers when the solutions are 
used in the usual small amounts, the salts must 
be present in substantial concentration. But 
when a concentrated aqueous solution of one of 
these salts is used in sufficient amounts to pro 
duce a satisfactory lather, its defatting power is, 
in general, too drastic; for, not only is it effective 
in cleansing the hair and scalp, but also it re 
moves an excessive quantity of the natural oils 
from the hair and scalp. In the case of barbers 
and beauty parlor operators who, as a rule, ma 
nipulate shampoos with bare hands, this is espe 
cially objectionable because the removal of the 
natural oils from their hands by the continual 
use of the solutions leads to cracking of the skin. 
Solutions of this type obviously are objectionable 
if used as shampoos for dry hair and scalp. At 
tempts have been made to overcome such objec 
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tionable effects by emulsifying oils in the shampoo 
compositions or by adding rosin soap or other 
similar substances, but such a handling of the 
problem is obviously only a makeshift, 
These concentrated solutions sometimes have 

a further disadvantage, resulting from the fact 
that the solubilities of the said salts in water 
wary greatly with changes in temperature. Thus, 
a concentrated aqueous solution of a higher alkyl 
sulfate in the form of a neutral alkali metal salt 
(e. g., a sodium salt) may be prepared so as to 
be perfectly clear at the temperature of prepara 
tion. However, on lowering the temperature of 
such a solution, it becomes Supersaturated and 
for a time persists as a clear Solution, but then 
it precipitates to yield a cloudy solution or un 
sightly mixture. 
tergent salts is objectionable, particularly when 
they are to be used or marketed in the form of 
their concentrated solutions; accordingly, solu 
tions containing the detergent salts, particularly 
when intended for small consumers or household 
users, frequently contain water-soluble solvents 
(as for example, monophenyl ether of ethylene 
glycol, cyclohexanol, carbitol, diethylene glycol, 
etc.) as aids to prevent precipitation and gelling. 
Additions of this kind are frequently of slight 
effect, and are objectionable because they are 
expensive and sometimes malodorous. Often 
their effect is only temporary, so that on pro 
longed standing the objectionable precipitates 
are formed. The tendency to form supersaturated 
solutions which on standing and/or cooling be 
come unsightly, cloudy or gelatinous is common 
to all the higher alkyl sulfate detergents and is 
independent of the nature of the alkyl group, 
though it may wary in degree. Thus branching 
in the alkyl group or the presence of double bonds 
reduces the tendency somewhat. 

In an attempt to produce solutions having the 
desired viscosity and solubility characteristics, 
the higher alkyl sulfates have been employed in 
the form of other detergent salts having greater 
solubility in water; such as their ammonium and 
ethanolamine salts, and particularly their tri 
ethanolamine salts. But the increased solubility 
only increases the difficulties arising in other re 
Spects; namely, the emulsifying and defatting 
action on the natural oils of the hair, scalp and 
skin, 

It is an object of this invention to prepare 
detergent compositions which contain as the es 
sential detergent ingredient one or more water 
Soluble detergent salts of long-chain monoalkyl 
esters of sulfuric acid containing at least 12 car 
bon atoms in the alkyl radical thereof, but which 
are particularly well adapted for use in shampoos 
and for related purposes, and are superior in 
their characteristics to compositions containing 
One or more of the said detergent salts only. 

- A further object of this invention is to provide 
compositions adapted for use as shampoos which 
contain as an essential detergent ingredient one 
or more of the above described detergent salts, 
which compositions do not have the objectionable 
properties of the known shampoos containing 
Such detergent Salts. 
An additional object of the invention is to pro 

Wide compositions comprising aqueous solutions 
containing one or more of the above described 
detergent salts, which compositions lather freely 
and may be produced economically. 
Another object of the invention is to provide 

compositions comprising concentrated aqueous 
Solutions containing one or more of the above 

This characteristic of the de 
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4. 
described detergent salts, which solutions lather 
freely and have detergent power but limited de 
fatting power, so that they may be used as sham 
poos without injury to the hair, scalp, or skin. 
Other objects of the invention in part will be 

obvious and in part will appear hereinafter. 
It has been discovered in accordance with the 

present invention that detergent compositions 
which contain as the essential detergent in 
gredient at least one water-soluble detergent salt 
of a long-chain monoalkyl ester of sulfuric acid 
containing at least 12 carbon atoms in the alkyl 
group thereof can be made substantially free 
from the above-discussed disadvantages of the 
Said detergent Salts when used alone, by asso 
ciating, with one or a mixture of these detergent 
salts, one or a mixture of compounds of the class 
described more fully below, in certain proportions. 
(For simplicity in terminology, a compound of 
said class, whether used singly or in admixture 
with one or more other compounds of said class, 
is referred to herein as "a stabilizing agent.') 
The compositions may be in the form of dry mix 
tures which are readily soluble in water, and 
therefore can be applied directly to the hair and 
Scalp. Because of their enhanced solubility and 
iower costs as compared with compositions which 
contain water-soluble solvents and the like, they 
are especially attractive as shampoos, washing 
agents for delicate' fabrics, rugs, furniture, etc., 
and washing and cleaning generally in household 
arts and specialized washing processes of a simi 
lar nature. They may also be in the form of 
aqueous Solutions, in which form they are par 
ticularly adapted for use as shampoos, especially 
for "dry" hair, and for the washing of fine fabrics, 
upholstery and rugs. 
Thus, it has been found that by associating at 

least one-half part by weight of a stabilizing 
agent (such as Sodium octyl sulfate) with about 
one part by weight of a higher alkyl sulfate of 
the above class (such as sodium laury sulfate), 
compositions are obtained which can be employed 
for the preparation of concentrated aqueous solu 
tions that have lathering powers considerably in 
excess of the lathering powers of solutions con 
taining the same amount of the higher alkyl sul 

' fate, but omitting the stabilizing agent. In fact, 
aqueous Solutions containing a mixture of a 
higher alkyl sulfate and a stabilizing agent in a 
certain total concentration of said components 
can be prepared which possess substantially the 
Sane lathering power as a solution having a con 
centration of the higher alkyl sulfate alone equal 
to this total concentration. 
This result is surprising. Although it is known 

that aqueous Solutions of the stabilizing agents 
have poor, if any, foaming properties, yet, ac 
cording to the present invention, additions of 
the said stabilizing agents to aqueous solutions 
of the detergent salts have the unexpected effect 
of markedly increasing the foaming of the said 
Solutions; as if the stabilizing agents functioned 
in place of an additive quantity of detergent salt. 
The compositions of the present invention in 

the form of aqueous solutions have the important 
advantage over solutions of the detergent salts 
alone in that, while they have substantially equal 
lathering powers and satisfactory cleansing prop 
erties, they have weaker defatting properties and 
therefore, when used for shampooing the hair, do 
not remove an excessive amount of oil from the 
hair, scalp, or skin. 
As before pointed out, it is important that com 

mercial shampoos in the form of solutions should 
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remain clear at relatively low temperatures; that 
is, they should have relatively low turbidity 
points. The further surprising discovery has 
been made that, by adding the stabilizing agents 
to aqueous solutions of the above-described de 
tergent salts of sufficient concentration to be 
turbid to solid at room temperature, solutions can 
be formed which not only do not have higher 
turbidity points than the aqueous solutions of the 
alkyl ester salts, but also in such cases the tur 
bidity points are lower. Thus it has been found 
that the said detergent salts can be prevented 
from precipitating from their solutions and their 
solutions can be retained fluid and clear, even at 
temperatures of about 0° C., by associating a sta 
bilizing agent with the detergent salt in aqueous 
solution. It has been found feasible to prepare 
from the compositions of the present invention 
highly concentrated aqueous solutions which re 
main clear even on long standing at average at 
mospheric temperatures (e. g., 20 to 30 C.) 
while aqueous solution of the same detergent salt 
at equal concentrations, but not containing a 
stabilizing agent, are very prone to precipitate and 
to gel when stored even for short periods of time 
at the said average temperatures. Because of 
this property of the stabilizing agents, it has been 
found that aqueous solutions can be prepared 
having sufficiently high total content of detergent 
salt and stabilizing agent to give the solutions 
excellent lathering properties, and yet, despite the 
highly concentrated nature of the solutions, their 
turbidity points are such that they may be han 
ded and stored at ordinary household tempera 
tures without developing turbidity. Even in the 
case of ammonium and ethanolamine salts of the 
higher alkyl sulfuric acids, which have improved 
solubility in water as compared with the sodium 
salts, the stability of their aqueous solutions is 
greatly improved by the addition of a stabilizing 
agent, such as, sodium 2-ethyl-hexyl sulfate) in 
accordance with the present invention. 
The compositions of the present invention are 

distinctive in that they can be so compounded 
that desired viscosities and clarities of their 
aqueous solutions can be attained readily, and 
yet their content of detergent salt may be ad 
justed to their intended use on "oily' or 'dry' 
hair and scalp. This advantage arises from the 
novel use, in these compositions. of the large pro 
portions of stabilizing agents which have neither 
detergent nor degreasing qualities in themselves. 
The stabilizing agents used in accordance with 

the present invention are composed of at least one 
organic compound which is an anion-active polar 
nonpolar water-soluble salt having within its 
molecule a salt-forming group that induces solu 
bility in water and at least one alkyl group con 
taining 5 to 11 carbon atoms but not more than 
9 carbon atoms in a straight carbon chain, and 
having no alkyl group containing more than 11 
carbon atoms nor more than 9 carbon atoms in a 
straight carbon chain. Preferably the stabilizing 
agents are composed of at least One compound 
which is a Water-soluble salt of a monoalkyl ester 
of an acid selected from the group consisting of 
sulfuric acid and sulfo-aliphatic mono-carboxylic 
acids containing 2 to 4 carbon atoms, said mono 
alkyl ester salt containing 5 to li carbon atoms 
but not more than 9 carbon atoms in a straight 
carbon chain in the alkyl radical thereof; that is, 
Water-soluble salts of mono-alkyl esters of sul 
furic acid containing 5 to 11 carbon atoms but 
not more than 9 carbon atoms in a straight car 
bon chain in the alkyl radicals thereof, and water 

5 

2 

25 

3) 

40 

5 

O 

s 

soluble salts of monoalkyl esters of sulfo aliphatic 
mono-carboxylic acids containing 2 to 4 carbon 
atoms in the acyl radicals and containing 5 to 11 
carbon atoms in the alkyl radicals but not more 
than 9 carbon atoms in a straight carbon chain. 
Thus, the preferred stabilizing agents are corn 
posed of one or more water-soluble monoalkyl 
esters of sulfuric acid, sulfoacetic acid, sulfopro 
pionic acid, or sulfobutyric acid, wherein the alkyl 
groups contain 5 to 11 carbon atoms, but not more 
than 9 carbon atoms in a straight chain. 
The stabilizing agents are preferably used in 

the form of their neutral salts, such as their 
alkali metal (including annonin) salts and 
organic amine salts, particularly the sodium, 
potassium, ammonium, and ethanolamine salts. 
They include commercial forms of the salts which 
contain, in addition to water-soluble organic com 
pounds of the type above defined, substantial 
announts of inorganic salts, such as sodium chlo 
ride and sodium sulfate. -- 
The stabilizing agents which contain 6 to 8 

carbon atoms in the alkyl groups thereof are 
generally to be preferred for use in the compo 
sitions of the present invention; and those are 
especially preferred in which the alkyl groups 
are octyl groups, especially 2-ethyl-hexyl groups, 
particularly when in the form of monoalkyl esters 
of the above class. 

Specific examples of compounds which may be 
used singly or in the form of mixtures as stabiliz 
ing agents in the compositions are the following: 
neutral sodium, potassium, ammonium, and 
ethanolanne salts of normal hexy sulfoacetate, 
secondary hexyl sulfoacetate, mono-normal hexyl 
sulfate, mono-2-ethyl-butyl sulfate, heptyl sulfo 
acetates, normal octyl sulfate, normal octyl sulfo 
acetate, secondary octyl sulfoacetate, 2-ethyl 
hexyl sulfoacetate, mono-2-ethyl-hexyl sulfate, 
2-ethyl-hexyl sulfobutyrate, mono-nonyl sul 
fate, and an undecyl sulfoacetate in which the 
alkyl group contains a branched carbon chain in 
which not more than 9 carbon atoms are in a 
straight chain. 
The stabilizing agents alone are at best weak 

lathering agents and in some, cases display no 
lathering properties at al. Nevertheless, these 
agents have surprisingly. been found to possess 
the ability of increasing the lathering properties 
of the detergent salts described above. At the 
same time, since the stabilizing agents have sub 
stantially no defatting preperties, the aqueous 
Solutions of mixtures of the detergent salts and 
stabilizing agents in general are less drastic in 
their defatting action than aqueous solutions of 
the detergent salts alone having the same lather 
ing properties. The reason why the stabilizing 
agents do not raise the turbidity points of aque 
ous solutions of the long-chain alkyl sulfates, but 
instead act to lower the turbidity points of such 
solutions, is not clearly understood. Whatever 
the theoretical explanation of the action of the 
stabilizing agents may be, the compositions of 
the present invention, containing the stabilizing 
agents in association with the long-chain alkyl 
sulfates, so combine the excellent cleansing and 
lathering powers of the latter compounds with 
the lather-inducing and stabilizing powers of the 
stabilizing agents that the concentrated aqueous 
solutions of the compositions are characterized 
by the controlled Washing, and high lathering 
qualities, the stability, and the clarity which are 
demanded of the highest quality shampoos; yet 
they do not have the excessive defatting powers 
that are an objectionable feature of the ordinary 
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queous solutions of the long-chain alkyl sul 
ates. 
As previously indicated, the long-chain alkyl 
ulfates used in the compositions of the present 
vention may be single compounds or mixtures 
f compounds. They may be in the form of pure 
onpounds or in commercial forms, including 
ixtures of salts which contain, in addition to 
he long-chain alkyl sulfates, substantial amounts 
f inorganic salts, such as sodium chloride and 
bdium sulfate. They may be derived from any 
ource, but preferably they are made from mix 
res of alcohols prepared by hydrogenation of 
he lower alkyl esters of mixtures of higher fatty 
cids derived from fats and oils by Saponification. 
queous solutions of water soluble salts of mono 
lkyl sulfates in which the alkyl groups contain 
om 12 to 15 carbon atoms are far superior in 
aming power to similar solutions of the mono 
lkyl sulfates with alkyl groups which contain 
ore than 15 carbon atoms, and therefore the 
lonoalkyl sulfates with 12 to 15 carbon atoms 
re preferred for use in shampoos. Aqueous solu 
ons of monoalkyl sulfates in which the alkyl 
roups contain more than 18 carbon atoms foam 
en less than similar solutions of monoalkyl 
ulfates in which the alkyl groups contain from 
5 to 18 carbon atoms, which have limited foam 
ng power; but minor amounts of alkyl sulfates 
ith more than 15 carbon atoms may be present 
long with the alkyl Sulfates of 12 to 15 carbon 
toms without seriously affecting the foaming 
ower of the mixture. Hence, a valuable mixture 
f monoalkyl Sulfates can be made from commer 
ial lauryl alcohol which is obtained as a mixture 
f alcohols from coconut oil, for example, by 
ydrogenation of the lower alkyl esters of the 
hixture of higher fatty acids resulting from 
aponification of coconut oil. Such a commercial 
lixture of monoalkyl sulfates contains a prepon 
erating amount of mono-lauryl and mono 
lyristyl sulfates with relatively small amounts 
f higher and lower alkyl sulfates. (In referring 
a lauryl sulfate or other long-chain alkyl sul 

ate herein and in the claims, it will be under 
tood that unless otherwise Specified the con 
ercial product as well as the substantially pure 
ompound is intended.) Particularly valuable 
ompositions are obtained with the use of such 
ommercial lauryl Sulfates, preferably in the 
orm of the sodium, annonium or alkylolamine 
alts. Compositions containing these compounds 
nd a stabilizing agent, especially a stabilizing 
gent containing a compound having a 2-ethyl 
exyl group, are particularly valuable for use as 
hampoos. 
The compositions of the present invention are 
onveniently prepared in a simple manner by 
issolving suitable amounts of the long-chain 
lkyl sulfate and the stabilizing agent in water, 
r by mixing the long-chain alkyl sulfate and 
he stabilizing agent in the dry state in propor 
ions such that the resulting mixture may be dis 
olved in water to produce an aqueous solution 
aving the desired properties of detergency, lath 
ring, and solubility; the components and pro 
Ortions to be employed in any particular case 
eing dependent upon the properties which it is 
esired to have the resulting composition possess. 
Because of the variable properties of the corn 
founds composing the stablizing agents, in some 
ases it may be advantageous to employ a sta 
ilizing agent composed of two or more of such 
ompounds rather than one consisting of a single 
'ompound. 
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In connection with the proportioning of the 

components of the compositions, it should also 
be noted that while the above-described long 
chain alkyl sulfates, as a class, possess the prop 
erties described herein, individual members of 
the class differ one from another in the degree 
in which they possess one or more of these prop 
erties. Hence, no general rule as to the optimum 
Specific proportions is applicable to all mixtures. 
However, it can be stated that, to produce the 
beneficial results of the present invention, the 
amount of stabilizing agent should be not less 
than one-half part by weight for each part by 
weight of the long-chain alkyl sulfate or mixture 
of long-chain alkyl sulfates; and, as a general 
rule, the compositions preferably should not con 
tain more than four parts by weight of stabilizing 
agent for each part by weight of the long-chain 
alkyl sulfate or mixture of long-chain alkyl sul 
fates. The preferred compositions of the inven 
tion contain from about one to about two and 
one-half parts by weight of the stabilizing agent 
for each part by weight of the long chain alkyl 
sulfate or mixture of long-chain alkyl sulfates. 
While, as already noted, the long-chain alkyl 
Sulfate detergents and the stabilizers may be 
used in forms which include substantial amounts 
of inorganic salts in addition to the desired or 
ganic salts, the proportions referred to herein and 
in the claims are based on the organic salt con 
tents of the long-chain alkyl sulfate detergents 
and the stabilizers. 

It is known that commercial forms of the long 
chain alkyl sulfates derived from alcohols pro 
duced from coconut oil by hydrogenation, such 
as those known in the trade as "Gardinols,' 
"Orvus WA,' 'Dreft,' etc., may contain lower 
alkyl sulfates, such as monohexyl-, monooctyl-, 
and monodecyl-sulfates, incidentally present in 
small amounts. These lower alkyl sulfates, if 
present, are in such small amounts, however, in 
comparison with the total amounts of long-chain 
alkyl sulfates which are present, that they fail 
to exert a material effect upon the lathering 
properties of the alkyl sulfate mixtures, or upon 
the solubility of the alkyl sulfate mixtures in 
water at ordinary atmospheric temperatures, or 
upon the emulsifying and defatting action of the 
alkyl sulfate mixtures on the natural oils of the 
hair, scalp and skin. 

In preparing the compositions of the inven 
tion in the form of aqueous solutions, in order for 
the solutions to possess adequate cleansing and 
lathering powers, it is necessary that the com 
bined content of long-chain alkyl sulfate and 
stabilizing agent should constitute at least three 
and one-half per cent, and preferably at least 
ten per cent by weight of the solutions. Further, 
to avoid high turbidity points, the solutions 
preferably should not have more than 50 per cent 
combined content of long-chain alkyl ester salt 
and stabilizing agent. In fact, for most purposes, 
solutions having a combined content of said com 
ponents of not more than 35 per cent are prefer 
able. The preferred solutions, therefore, are 
those which have a total content of long-chain 
alkyl sulfate and stabilizing agent of from 10 to 
35 per cent. 
When making up these solutions, it will be 

understood that the proportioning of the in 
gredients will be dependent upon the concentra 
tions of the solutions as well as upon the specific 
long-chain alkyl sulfates and stabilizing agents 
used. The preferred solutions of the present in 
vention are those which remain clear above 10° C. 
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and, after being precipitated, clear up below 
20 C. By applying the above principles with 
respect to the proportioning and selection of in 
gredients, concentrated solutions can be prepared 
having turbidity points of this nature. - 
A property of aqueous solutions of the long 

chain alkyl sulfates intended for use as shampoos 
and for related purposes which is of some in 
portance is the viscosity of the solutions. While 
this property is not an indication of the basic 
functional worth of the solutions, it does have an 
effect on their merchantability. As noted above, 
the viscosity of aqueous solutions of the higher 
alkyl sulfates may be controlled by the amount 
and character of stabilizing agent incorporated 
therein. Thus it has been found that as the 
annount of stabilizing agent is increased in pro 
portion to the amount of higher alkylsulfates, the 
viscosity of the solution decreases to a minimum 
and then increases rapidly. 
In order to obtain a solution having the deter 

gent and lathering properties in the degree de 
sired in a particular instance, which properties 
are dependent in some measure upon the specific 
properties of the long-chain alkyl sulfate and 
the stabilizing agent, it may not be feasible to em 
ploy an amount of stabilizing agent such as to 
impart optimum viscosity characteristics to the 
solution. The viscosity may be increased, how 
ever, without adversely affecting the action of the 
stabilizing agent and, in some cases, with in 
creased efficacy, by including one or more of the 
following additional substances in the composi 
tions: a highly soluble salt of the type repre 
sented by ammonium sulfate, sodium citrate, 
sodium tartrate, and sodium maleate (especially 
in connection with compositions containing 
highly soluble stabilizing agents and a total con 
centration of long-chain alkyl sulfate and 
stabilizing agent of about 15 to about 50 per 
cent); a gun of the type represented by gum 
karaya, locust bean gun, and gun tragacanth 
(especially in connection with compositions con 
taining a total concentration of long-chain alkyl 
sulfate and stabilizing agent of about 5 to about 
15 per cent); and a water-soluble alkyl ether of 
cellulose (for example, a commercial methyl 
cellulose sold under the name of "Methocel'). 
The inclusion of a gun or cellulose ether in the 
compositions not only increases the viscosity of 
their aqueous solutions, but also increases the 
stability of the foam or lather which they pro 
duce or use. 
The compositions also may contain one or more 

other substances tending to improve their ap 
pearance and salability in other respects; for ex 
ample, a coloring agent, a perfume, etc. 
The following examples are given to illustrate 

the invention. The parts are by weight and tem 
peratures are in degrees centgrade. 

cacample 1.-Aqueous solutions were made of 
commercial sodium lauryl sulfate ("Gardinol 
200,' comprising about 70 per cent sodium higher 
monoalkyl sulfates and about 30 per cent of in 
organic salt, mainly anhydrous sodium sulfate), 
with and without the addition of sodium 2-ethyl 
hexyl sulfoacetate (technical grade, containing 
about 70 per cent of the sulfoacetate and about 
30 per cent of inorganic salt, mostly sodium 
chloride). In preparing the solutions, the in 
gredients were warmed to obtain homogeneous 
solutions, and then slowly cooled. The tem 
peratures at which turbidity appeared in the re 
sulting solutions on cooling, and the tempera 
tures at which the turbidity disappeared on 

O 
warming the turbid liquids were noted. The re 
sults obtained are set out in the following table: 

"ble 

Composition of 100 parts of 
solution by weight 

--------Turbidity 
Conner- Technical appeared on 
claiian sidi was laurylsul-ethyl-hexyl 

fate sulfoacetate 

Turbidity 

SE on heating 
to 

Solution 
N. 

O 

Degrees 
85 
27 
14 

Degrees 

X) 8 
4 3 

i 26 (18.2) 
1 O 8 1 10 (7) 

None 
None 

i 16 (11.2) 

Content of organic salt. 

Solution No. 1 above, a 26 per cent solution of 
commercial sodium lauryl sulfate in water, on 
being cooled slowly, became slightly turbid at 
about 80°, milky at about 36, pasty at about 20, 
and solid at about 5. When heated slowly, the 
mass became clear liquid at about 85. 
The results recorded in the foregoing table 

show the surprising effect which the addition of a 
stabilizing agent composed of sodium 2-ethyl 
hexyl sulfoacetate has on the turbidity points of 
aqueous solutions of a representative higher alkyl 
sulfate, sodium lauryl sulfate. Because of this 
effect, aqueous solutions of sodium lauryl sulfate 
which remain clear at low temperatures can be 
prepared containing an amount of sodium lauryl 
sulfate such that, in the absence of the sodium 
2-ethyl-hexyl sulfoacetate, the solutions would 
become turbid at a higher temperature. 

Eacample 2.-Aqueous solutions of ammonium 
lauryl sulfate prepared from commercial lauryl 
alcohol, and substantially free from inorganic 
salt were prepared alone and with the addition 
of sodium 2-ethyl-hexyl sulfate substantially free 
from inorganic salt, in a manner similar to that 
above described in Example 1. The temperatures 
at which turbidity appeared in the resulting solu 
tions on cooling and the temperatures at which 
turbidity disappeared on warming the turbid 
liquids were noted and are set out in the follow 
ing table: 

30 

35 

40 

Table 2 

Composition of 100 parts of 
solution (by weight) Turbidity Turbidity 

appeared disappeared 
on cooling on heating 

to- to 

Solution 
Ammoni-sodium 2 
um laury ethyl-hexy Water 
suifate sulfate 

Degrees 

-2 O 
-5 O 

Degrees 
None 91 

9 82 
8 73 

5. - - - - 

Eacample 3-Aqueous solutions of commercial 
Sodium laury sulfate ('Gardinol 140' comprising 
about 73.8 per cent sodium laury sulfate and 
about 26.2 per cent of inorganic salt, mainly sodi 
um sulfate) were made with and without the ad 
dition of sodium n-octyl sulfate (technical grade 
containing 90 per cent of the organic sulfate and 
10 per cent of inorganic salt) in a manner similar 
to that described in Example 1. The tempera 
tures at which turbidity appeared in the result 
ing solutions on cooling and the temperatures at 
which turbidity disappeared on warming the tur 
bid liquids were noted. The viscosities of the so 
lutions were also measured by Warming each of 
the solutions to about 32, transferring it to a 25 
cc, pipette in which it was allowed to cool to 30, 

00 

O 
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and noting the time in seconds required to run 
the solution at 30 out of the plpette from the 
25 cc. mark. The results are set out in the fo 
lowing table in which parts are by weight. 

able 3 

Composition of 100 parts of Tine in 
solutio seconds 

Turbids Turbids required 
Solt- ed ity Ea te 2 tion Conner- pear appeared c. 0.80s 
No. clai Tail on cools heat- lution 

sodiurn Water ling to- fing to- at 30 lay i. rest suit sulfate plpette 

Oearee 
7- - - - - O r 8 2 

6 

The following examples illustrate the property 
of the stabilizing agent of increasing the lathers 
ing properties (used herein to denote generically 
foaming, frothing and lathering properties) of 
aqueous solutions of the higher alkyl sulfates. 
In determining the lathering properties of the 

aqueous solutions, an apparatus was used consist 
ing of a 500 cc, cylindrical graduate and a plung 
er consisting of a No. 9 rubber stopper, having a 
top diameter of about an inch and three-quar 
ters, a botton diameter of about an inch and five 
eighths, a height of about a half inch, and six 
holes of about one-eighth inch diameter running 
from top to bottom of the stopper, placed equildis 
tant from each other and about midway between 
the center and Outer edge of the stopper, the said 
stopper being mounted along its longitudinal axis 
at the end of a glass-rod extending well above" 
the top of the graduate. The stopper Was of such 
size that it slipped easily inside the cylinder. To 
measure the lathering power of a solution, 50 cc. 
of Said Solution Were placed in the graduate and 
a lather was generated by plunging the stopper 
into and withdrawing it from the solution in uni 
form strokes between the bottom and 200 cc. 
mark of the graduate at the rate of about two 
strokes per second for 30 seconds. The solutions 
were tested at the same temperature, and time 
intervals were measured by a stop watch. After 
lather had been generated, the volume of liquid 
at the bottom of the graduate was measured at 
half minute intervals for three minutes and at 
One minute intervals for the next two minutes. 
The smaller the amount of liquid separated, the 
greater was the athering power of the solution 
under test, 

Eacample 4.-The following solutions were pre 
pared and tested for lathering power as described 
above: 

O 

25 

30 

35 

12 
solution Were diluted to 1000 cc, with water. Con 
tent of organic salt=0.00162 gm/cc.) 

Solution No. 15-40 cc. of solution No. 11 were 
mixed with 60 cc, of solution No. 13 (Content of 
organic detergent=0.00.0884 gm./cc. Content of 
stabilizing agent=0.00162 gm.fcc. Proportions 
by Weight of stabilizing agent to long-chain alkyl 
sulfates 16.28.84.) 
The results of the lathering tests are recorded 

in the following table, in which the average ex 
perimental error is about 2 units at the five-min 
lite interval, 

de 4 

Atunt of liquid, in cc., separated 
from lather in designated time 
intervals (in minutes Solition No, 

In order to illustrate more clearly the effect of 
the addition of the stabilizing agent upon the 
lathering power of the higher alkyl sulfate, the 
data of this table are shown plotted as a graph 
in the drawing, which is self-explanatory. 
From the results obtained with solutions Nos. 

11 and 15, it appears that by replacing 60 per 
cent of the "Gardino 140' in solution No. 11 
with sodium n-octyl sulfate, solution No. 15 is 
obtained which has nearly the same lathering 
properties as solution No. 11; furthermore, so 
ution No. 15 has lathering properties which are 
Superior to those of Solution No. 12, a solution 
containing as much sodium lauryl sulfate as so 

O 

45. 

O 

55 

Solution No. 11-3.0 grams of "Gardino. 140" so 
(a commercial sodium lauryl sulfate containing 
73.8 per cent by Weight of organic detergent and 
26.2 per cent by weight of inorganic salt) were 
dissolved in 1000 cc. of water. (Content of or 
ganic salt=0.00221 gm./cc.) 

Solution No. 12.-40 cc. of the above solution 
Were diluted to 100 cc. with water, (Content of 
organic salt=0,000884 gm./cc.) 

Solutio? No. 13-3.0 grams of commercial so 
dium n-octyl Sulfate (containing 90 per cent by 
Weight of Sodium n-octyl sulfate and 10 per cent 
by weight of inorganic salt) were dissolved in 
1000 cc of water. (Content of organic salt=0.0027 
gm./cc.) 
Solution No. 14-60 cc. of the n-octyl sulfate 

O 

s 

... properties. 

lution No. 15 but no sodium n-octyl sulfate. This 
is surprising since the results obtained with so 
lutions Nos. 13 and 14 indicate that sodium 
n-octyl sulfate has only very weak lathering 

This example, therefore, illustrates 
an important advantage characterizing the con 
positions of the present invention; namely, that 
of two aqueous solutions, one containing a se 
lected concentration of higher alkyl sulfate alone, 
and the other containing the same concentration 
of a composition of the invention, the solution 
which contains the composition of the invention 
has lathering properties which are superior to 
those of the solution which contains the higher 
alkyl sulfate alone. 
Eacample 5-The following solutions were pre 

pared and tested for lathering properties in the 
nanner described above: 
Solution No. 16-1.2 grams of "Drene' sham 

poo Were diluted to 100 grams with water. 
("Drene' shampoo is a commercially available 
Shampoo composition, manufactured by Proctor 
and Gamble Company. According to Bulletin of 
the National Formulary Committee of the Amer 
ican Pharmaceutical Association, Vol. X (1942), 
page 191, "Drene' is the triethanolamine salt of 
lauryl sulfate.) 

Solution No. 17-40 cc. of solution No. 16 were 
diluted to 100 cc. with Water. 

Solution No. 18-0.3 gram of commercial so 
dium n-octyl sulfate (containing about 90 per 
cent by Weight of sodium n-octyl sulfate and 10 
per cent by weight of inorganic salts) was made 
up to 100 grams with water. 

Solution No. 19-60 cc. of solution No. 18 were 
diluted to 100 cc, with Water. 
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Sotition No. 20.-40 cc. of solution No. 16 and 
60 cc. of solution No. 18 were mixed together. 
The results of the lathering tests were recorda 

ed in the following table, in which the average 
experimental error is about 2 units at the five- 5 
minute interval. 

Table 5 

Amount of liquid, in ce., separated O 
from lather in designated time 

Solution No. intervals in nates 

% 11%. 22% 3 4 5 

94 3 230 3 15 27 3 35 38 4 
48 8 9 49 49 
49 4950 00 EO 
8 126 20 29 3 

The results obtained in the above described 
tests demonstrate the characteristic action of 
the stabilizing agents of the invention of enhanc 
ing the lathering properties of commercial type 
shampoo compositions. Solution No. 20, which 
contains 40 per cent of the "Drene' detergent 25 
contained in solution No. 16, together with 60 
per cent of the amount of sodium in-pctyl sul 
fate contained in solution No. 18, has lathering 
properties substantially equal to those of solu 
tion No. 16, which contains no sodium n-octyl 
sulfate. The lathering properties of solution No. 
20 are superior to those of solution No. 1, which 
contains the same amount of "Drene" as solu 
tion No. 20 but no sodium n-octyl sulfate. Yet, 
as shown by the tests of solutions Nos. 18 and 19, 35 
the sodium n-octyl sulfate has substantially no 
lathering power per se. 
It will be realized by those skilled in the art 

that changes may be made in the compositions 
and methods of preparing them, hereinbefore de- 40 
scribed without departing from the scope of the 
invention. Thus, in place of the long-chain alkyl 
sulfate detergent salts employed in the foregoing 
examples, one or more of the other water-sole 
uble long-chain alkyl sulfate detergent salts of is 
the class hereinbefore disclosed may be employed; 
and in place of the stabilizing agents employed 
in the foregoing examples or in the modifications 
thereof just mentioned, one or more of the other 
stabilizing agents of the class hereinbefore dis so 
closed may be employed. The proportions of said 
detergent and stabilizing agent are not limited 
to those set out in the examples but may be var 
ied in the manner hereinbefore disclosed. 

Further, the compositions may be prepared in sis 
other ways than those described in the foregoing 
examples. Thus, mixtures of the long-chain 
alkyl sulfate detergent salts with lower alkyl 
sulfates of the class of stabilizing agents, in the 
proportions hereinbefore disclosed, may be dil 
rectly prepared by sulfating corresponding mix 
tures of alcohgols or other suitable starting ma 
terials by the usual sulfating procedures. For 
example, a mixture of sodium alkyl sulfates con 
taining, per part by weight of technical sodium is 
lauryl sulfate, about two and one-half parts by 
Weight of sodium normal-octyl sulfate may be 
prepared by mixing commercial lauryl alcohol 
with normal-octyl alcohol in the proportions by 
weight of 186 parts of the former to 390 parts of O 
the latter cooling the mixture to 10 C.; then 
gradually adding chlorsulfonic acid (in the pro 
portion of about 490 parts by weight) to the agi 
tated mixture of alcohols while maintaining the 
temperature between 10 and 16 C.; then allow- is 

14 
ing the mixture to warm up to 20 to 25 C.; pour 
ing the resulting reaction mixture, together with 
a 50 per cent aqueous solution of sodium hy 
droxide (containing about 176 parts by weight 
of sodium hydroxide), into an ice and water 
mixture (3000 parts by weight) in such quan 
titles that the pH of the resulting mixture at all 
times is between 7 and 8 and the pH of the final 
solution is 7:5; and evaporating the resulting 
solution (to dryness on a rotary drum drier, if 
desired). From the foregoing description it will be ap 
parent that the present invention provides com 
positions having good lathering properties and 
controlled detergent power. In the form of 
aqueous solutions, the compositions remain clear 
over a wide range of temperatures and have good 
viscosity characteristics. 

Since certain changes may be made in the 
compositions disclosed without departing from 
the scope of the invention, all matter contained 
in the above description should be taken as il 
lustrative and not in a limiting sense. 
We claim: 
1. A detergent composition useful as a sham 

poo comprising a water-soluble detergent salt 
of a long-chain monoalkyl ester of sulfuric acid 
containing at least 12 carbon atoms in the alkyl 
radical thereof, and for each part by weight of 

0 said salt, at least one-half part by Weight of a 
stabilizing agent composed of at least one Or 
ganic compound which is an anion-active polar 
nonpolar water-soluble salt having within its 
molecule a salt-forming group that induces solu 
bility in water and at least one alkyl group 'con 
taining 5 to 11 carbon atoms but not more than 
9 carbon atoms in a straight chain, and having no 
alkyl group containing more than 11 carbon 
atoms normore than 9 carbon atoms in a straight 
chain. 2. A detergent composition useful as a sham 
poo comprising an aqueous solution of a water 
soluble detergent salt of a long-chain monoalkyl 

... ester of sulfuric acid containing at least 12 car 
bon atoms in the alkyl radical thereof, and for 
each part by weight of said salt, one-half to four 
parts by weight of a stabilizing agent composed 
of at least one organic compound which is an 
anion-active polar-nonpolar water-soluble salt 
having within its molecule a salt-forming group 
that induces solubility in water and at least one 
alkyl group containing 5 to 11 carbon atoms but 
not more than 9 carbon atoms in a straight 
chain, and having no alkyl group containing more 
than 11 carbon atoms nor more than 9 carbon 
atoms in a straight chain, said aqueous solution 
having a total concentration of said detergent 
salt and said stabilized agent of 32 to 50 per 
cent by Weight. 

3. A detergent composition useful as a sham 
poo comprising a mixture of water-soluble deter 
gent salts of long-chain monoalkyl esters of sul 
furic acid containing 12 to 18 carbon atoms in 
the alkyl radicals thereof, and for each part by 
weight of said salt mixture, at least one-half 
part by weight of a stabilizing agent composed 
of at least one compound which is a water-solu 
ble salt of a monoalkyl ester of an acid selected 
from the group consisting of sulfuric acid and 
sulfo-aliphatic mono-carboxylic acids containing 
2 to 4 carbon atoms, said monoalkyl ester salt 
containing 5 to 11 carbon atoms but not more 
than 9 carbon atoms in a straight chain in the 
alkyl radical thereof. 

4. A detergent composition useful as a sham 
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poo comprising an alkali metal salt of a long 
chain monoalkyl ester of sulfuric acid containing 
12 to 18 carbon atoms in the alkyl radical there 
of, and for each part by weight of said alkali 
metal salt, one-half to four parts by weight of 
a stabilizing agent composed of at least one con 
pound which is a water-soluble salt of a mono 
alkyl ester of sulfuric acid containing 5 to 
carbon atoms but not more than 9 carbon atoms 
in a straight chain in the alkyl radical thereof. 

5. A detergent composition useful as a sham 
poo comprising an organic amine salt of a long 
chain monoalkyl ester of sulfuric acid containing 
12 to 18 carbon atoms in the alkyl radical there 
of, and for each part by weight of said organic 
amine salt, one-half to four parts by weight of 
a stabilizing agent composed of at least one con 
pound which is a water-soluble salt of a mono 
alkyl ester of sulfuric acid containing 5 to 11 
carbon atoms but not more than 9 carbon atoms 
in a straight chain in the alkyl radical thereof. 

6. A detergent composition useful as a shan 
poo comprising an alkali metal salt of a long 
chain monoalkyl ester of sulfuric acid containing 
12 to 18 carbon atoms in the alkyl radical there 
of, and for each part by weight of said salt, one 
-half to four parts by weight of a stabilizing agent 
composed of at least one compound which is a 
water-soluble salt of a monoalkyl ester of sulfo 
acetic acid containing 5 to 11 carbon atoms, but 
not more than 9 carbon atoms in a straight chain, 
in the alkyl radical thereof. 

7. A detergent composition useful as a sham 
poo comprising sodium lauryl sulfate, and for each 
part by weight of said sulfate, one to two and 
one-half parts by weight of a stabilizing agent 
composed of at least one compound which is a 
water-soluble salt of a monoalkyl ester of an acid 
selected from the group consisting of sulfuric 
acid and sulfo aliphatic mono-carboxylic acids 
containing 2 to 4 carbon atoms, said monoalkyl 
ester salt containing 6 to 8 carbon atoms in the 
alkyl radical thereof. 

8. A detergent composition useful as a shampoo 
comprising an organic amine lauryl sulfate, and 
for each part by weight of said sulfate, one to 
two and one-half parts by weight of a stabilizing 
agent composed of at least one compound which 
is a water-soluble salt of a monoalkyl ester of 
an acid selected from the group consisting of sul 
furic acid and sulfo aliphatic mono-carboxylic 
acids containing 2 to 4 carbon atoms, said mono 
alkyl ester salt containing 6 to 8 carbon atoms 
in the alkyl radical thereof. 

9. A detergent composition useful as a sham 
poo comprising an aqueous solution of a water 
soluble detergent salt of a long-chain monoalkyl 
ester of sulfuric acid containing 12 to 18 carbon 
atoms in the alkyl radical thereof, and for each 
part by weight of said salt, one-half to four parts 
by weight of a stabilizing agent composed of at 
least one compound which is a water-soluble salt 
of a monoalkyl ester of an acid selected from the 
group consisting of sulfuric acid and sulfo ali 
phatic mono-carboxylic acids containing 2 to 4 
carbon atoms, said monoalkyl ester salt contain 
ing 5 to 11 carbon atoms but not more than 9 
carbon atoms in a straight chain in the alkyl radi 
cal thereof, said aqueous solution having a total 
concentration of said detergent salt and said sta 
bilizing agent of 3 to 50 per cent by weight. 

10. A detergent composition useful as a sham 
poo comprising an aqueous solution of an alkali 
metal laury sulfate, and for each part by weight 
of said lauryl sulfate, at least one-half part by 
Weight of a stabilizing agent composed of at least 

o 

6 
one compound which is an alkali metal salt of 
a monoalkyl ester of an acid selected from the 
group consisting of sulfuric acid and sulfo ali 
phatic mono-carboxylic acids containing 2 to 4 
carbon atoms, said monoalkyl ester salt contain 
ing 6 to 8 carbon atoms in the alkyl radical there 
of, said aqueous solution having a total concen 
tration of said lauryl sulfate and said stabilizing 
agent of 3% to 50 per cent by weight. 

11. A detergent composition useful as a sham 
poo comprising an aqueous solution of a mixture 
of water-soluble detergent salts of long-chain 
monoalkyl esters of sulfuric acid containing 12 
to 18 carbon atoms in the alkyl radicals thereof 

s 

20 

SO 

35 

40 

4. 

60 

65 

60 

65 

, 70 

75 

composed predominantly of a lauryl sulfate, and 
for each part by weight of said salt mixture, at 
least one-half part by weight of a stabilizing 
agent composed of at least one organic compound 
which is an ionic-active polar-non-polar water 
soluble salt having within its molecule a salt 
forming group that induces solubility in water 
and at least one alkyl group containing 5 to 11 
carbon atoms but not more than 9 carbon atoms 
in a straight chain, and having no alkyl group 
containing more than 11 carbon atoms nor more 
than 9 carbon atoms in a straight chain, said 
aqueous solution having a total concentration of 
said detergent salt and said stabilizing agent of 
3% to 50 per cent by weight. 

12. A detergent composition useful as a shan 
poo comprising an aqueous solution of a mixture 
of water-soluble detergent salts of long-chain 
monoalkyl esters of sulfuric acid containing 12 
to 18 carbon atoms in the alkyl radicals thereof 
composed predominantly of a lauryl sulfate, and 
for each part by weight of said salt mixture, at 
least one-half part by weight of a stabilizing agent 
composed of at least one compound which is a 
Water-soluble salt of a monoalkyl ester of sulfo 
acetic acid containing 5 to 11 carbon atoms, but 
not more than 9 carbon atoms in a straight 
chain, in the alkyl radical thereof, said aqueous 
solution having a total concentration of said de 
tergent salt and said stabilizing agent of 3 to 
50 per cent by weight. 

13. A detergent composition useful as a sham 
poo comprising an aqueous solution of an or 
ganic amine lauryl sulfate, and for each part 
by weight of said lauryl sulfate, at least one-half 
part by weight of a stabilizing agent composed 
of at least one compound which is an organic 
anine salt of a monoalkyl ester of an acid se 
lected from the group consisting of sulfuric acid 
and sulfo aliphatic mono-carboxylic acids con 
taining 2 to 4 carbon atoms, said monoalkyl ester 
salt containing 6 to 8 carbon atoms in the alkyl 
radical thereof, said aqueous solution having a to 
tal concentration of said lauryl sulfate and said 
stabilizing agent of 3% to 50 per cent by weight. 

14. A detergent composition useful as a sham 
poo comprising an aqueous solution of sodium 
lauryl sulfate, and for each part by weight of 
said lauryl sulfate, one to two and one-half parts 
by weight of a stabilizing agent composed of at 
least one compound which is a sodium, salt of 
a monoalkyl ester of an acid selected from the 
group consisting of sulfuric acid and sulfo all 
phatic mono-carboxylic acids containing 2 to 4 
carbon atoms, said monoalkyl ester salt contain 
ing 6 to 8 carbon atoms in the alkyl radical there 
of, said aqueous solution having a total concen 
tration of said lauryl sulfate and said stabilizing 
agent of 10 to 35 per cent by weight. 

15. A detergent composition ul as a shan 
poo comprising an aqueous solution of an eth 
anolamine lauryl sulfate, and for each part by 



2,401,798 
17 18 

weight of said laury sulfate, one to two and one- ester salt containing 6 to 8 carbon atoms in the 
half parts by weight of a stabilizing agent con- alkyl radical thereof, said aqueous solution hav 
posed of at least one compound which is an eth- ing a total concentration of said lauryl sulfate 
anolamine salt of a monoalkyl ester of an acid and said stabilizing agent of 10 to 35 per cent 
selected from the group consisting of sulfuric 5 by weight, 
acid and sulfo aliphatic mono-carboxylic acids LAWRENCE. H. F.E. 
containing 2 to 4 carbon atoms, said monoalkyl GILBERT C, TOONE. 
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weight of said laury sulfate, one to two and one- ester salt containing 6 to 8 carbon atoms in the 
half parts by weight of a stabilizing agent con- alkyl radical thereof, said aqueous solution hav 
posed of at least one compound which is an eth- ing a total concentration of said lauryl sulfate 
anolamine salt of a monoalkyl ester of an acid and said stabilizing agent of 10 to 35 per cent 
selected from the group consisting of sulfuric 5 by weight, 
acid and sulfo aliphatic mono-carboxylic acids LAWRENCE. H. F.E. 
containing 2 to 4 carbon atoms, said monoalkyl GILBERT C, TOONE. 
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"7:5' read 7.5; line 58, claim 2, for 'stabilized' read stabilizing; column 16, line 19, 
claim 11, for "an ionic-active' read an anion-active; and that the said Letters Patent 
should be read with these corrections therein that the same may conform to the record 
of the case in the Patent Office. 
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