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ABSTRACT OF THE DISCLOSURE

The degree of skin irritation of detergent compositions
is reduced by adding to the detergent composition small
amounts of polymerized fatty acid or salt thereof, e.g.
dimer acid.

DISCLOSURE

The present invention relates to novel detergent com-
positions of reduced skin irritation that is normally asso-
ciated with the use of detergents, to additives employed
in combination with skin-irritating detergents, and to de-
tergent formulations containing such addifives.

Most detergents intrinsicially irritate the skin, although
the degree of irritation will vary significantly with the
detergent. Such irritation can result when the skin is
contacted with an aqueous solution of such detergent or
when such detergent is retained by a fabric on washing
with such detergent and then comes into contact with the
skin. As a result of such skin irritation, many otherwise
useful detergents are excluded from applications where
such detergents come into contact with the skin.

In other detergent compositions, e.g., dishwashing lig-
uids and shampoos, a certain degree of skin irritation
can be tolerated and is accepted, although not desirable.
The cause for this irritation is not clearly understood but
it is believed that detergents have a denaturing effect on
the keratin of the skin, Although numerous attempts have
been made to develop additives which reduce or eliminate
skin irritation, the additives developed have found only
limited success for a very narrow range of detergent com-
positions.

It is therefore an object of the present invention to
provide novel detergent compositions.

Tt is another object of the present invention to provide
novel detergent compositions in which skin irritation is
significantly reduced or eliminated.

It is a further object of the present invention to provide
a mildness additive which is capable of reducing skin
irritation for a broad spectrum of detergents.

It is still another object of the present invention to
provide a detergent composition of detergent and mild-
ness additive in which the mildness additive is effective in
a broad spectrum of environments.

Other objects will become apparent from the following
description and claims.

The detergent compositions of the present invention
comprise a detergent in combination with a mildness
additive; said mildness additive or its salt being soluble
or, when liquid, colloidally dispersible; the polar groups
of the mildness additive being compatible with those of
the detergent and stable in aqueous media; the weight
ratio of said mildness additive to said detergent varying
from 0.005 to 10. The terms “soluble” and “dispersible”
are meant to define solubility or dispersibility of the mild-
ness additive in concentrations in which the mildness addi-
tive is employed in actual use, e.g., 0.5 to 5% by weight.

In accordance with the present invention it was dis-
covered that skin irritation and other more severe forms
of dermatitis caused by the contact of detergents with
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skin can be reduced if not eliminated by employing the
detergent in combination with & mildness additive which
contains at least two polar groups capable of interacting
with the protein molecules of the skin, €.g., by hydrogen
bonding. The nature of the bond occurring between pro-
tein molecules and the mildness additive is not clearly
understood. The irritation of the skin by the action of
detergents is believed to be caused by the penetration of
the detergent into the skin, causing separation and/or
degradation of the protein molecules of the keratin layer,
thereby exposing the living cells of the skin to the deter-
gent and, more significantly, exposing these cells to other,
more irritating compounds associated with the detergent.
The damage to the cells caused by this contact is believed
to result in irritation, inflammation, and dermatitis. The
mildness additives employed in the detergent compositions
of the present invention are believed to counteract this
breakdown by providing additional bridges between the
keratin molecules, thereby preventing the penetration of
the detergent molecules through the keratin into the living
tissue. It is to be understood, however, that we do not
wish to be bound by the foregoing explanation of the
activity of the mildness additives of the present inven-
tion, and that such explanation is only set forth for a
better understanding of the present invention.

The preferred mildness additives employed in com-
bination with irritating detergents are the polymerized
ethylenically unsaturated Cjy~Cyg fatty acids and polar
group-containing derivatives thereof. Generally, the po-
lymerized fatty acids contain from 2 to 4 monomeric acid
units and, consequently, from 2 to 4 carboxyl groups.
The polymerization of ethylenically unsaturated fatty
acids into dimer, trimer, and tetramer acids is known in
the art and generally results in a cycloaliphatic ring struc-
ture, Thus, the dimer acid derived from linoleic acid has
the structure

HOO0C—(CHz)—CH

CH
b
CH
((|3H2)4—CH3

The dimer, trimer, and tetramer acids are commercially
available. It will be apparent, in view of the foregoing dis-
cussion, that the mildness additive need not be pure, but
that a mixture of mildness additives can be employed such
as the mixture of dimer and trimer acids, and that the
mildness additive can, furthermore, contain compounds
which do not add to the mildness properties of the addi-
tive such as unpolymerized fatty acids. Suitable mildness
additives which are based on a fatty acid dimer linking
radical include the following in which [D] represents the
carboxyl-free residue of a dimerized fatty acid and [T]
represents the carboxyl-free residue of a trimer acid:

DECOOH],
NaOOC—[D]—COONa
[T]1—(COOH);
[T]—(COONa),
DFCOO-(NH[CH,CH,0H]3)t],

The mildness additives described hereinabove can be
employed with any detergent, anionic, cationic, nonionic,
or amphoteric in nature. It will be apparent, however,
that the polar groups of the mildness additive should be
compatible with those of the detergent to avoid insolu-
bilization of both detergent and additive. The reduction
of skin irritation will be observable in all compatible
combinations, although the extent of the anti-irritant effect
will differ with the various mildness additives discussed,

CH—CH;—CH=CH—(CH;);—COOH
H—(CH3)s—CH;
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as well as with the detergent. Since some of the deter-
gents, particularly nonionic detergents, are by themselves
relatively nonirritating, the described mildness additive
is less useful, although the mildness effect of the additive
can be established when such detergents, which at nor-
mally used concentrations cause little or no skin irrita-
tioh, are tested at high concentrations and/or longer pe-
riods of contact with the skin.

The anti-irritation effect of the mildness additive is
exhibited over a wide range of proportions of additive to
detergent as indicated above. However, optimum results
are generally obtained when the ratio of detergent to
mildness additive is in the range of 3:1 to 1:3. This pre-
ferred range is applicable regardless of whether the deter-
gent is employed in a dilute or concentrated form.

Anionic detergents which are improved by combina-
tion with the described mildness additive include both
the soap and the non-soap detergents. Examples of such
soaps are the sodium, potassium, ammonium, and alkylol-
ammonijum salts of higher fatty acids (Cyq to Cqg). Non-
soap anionic detergents with which the described mildness
additives are suitably employed include alkyl sulfates,
alkyl sulfonates, alkyl benzene sulfonates, alkyl phenyl
polyoxyalkylene sulfonates, alkyl glyceryl ether sulfo-
nates, alkyl monoglyceride sulfates, alkyl monoglyceride
sulfonates, alkyl polyoxyethylene ether suilfates, acyl
sarcosinates, acyl esters of isethionates, acyl-N-methyl
taurides, dialkyl esters of sulfosuccinic acid, and mixtures
thereof. In these non-soap detergents, the alkyl or acyl
radicals contain from 9 to 20 carbon atoms. As in the
soaps, these detergents are employed in the form of sodi-
um, potassium, ammonium, and alkylolammonium salts,
as well as similar water-soluble salts. Specific examples
include sodium lauryl sulfate, potassium-N-methyl lau-
royl tauride, triethanol-ammonium dodecyl sulfonate, po-
tassium polypropylene benzene sulfonate, sodium lauryl
sulfonate, dioctyl ester of sodium sulfosuccinic acid, sodi-
um salt of lauryl polyoxyethylene sulfate, and sodium
salt of tridecylether polyoxyethylene sulfate.

The cationic detergents which can be reduced in their
skin irritation by the addition of the mildness additives
of the present invention include, in particular, quaternary
ammonium salts which contain at least one alkyl group
having from 12 to 20 carbon atoms. Although the halide
jons are the preferred anions, other suitable anions include
acetate, phosphate, sulfate, nitrite, and the like. Specific
cationic detergents include distearyl dimethyl ammonium
chloride, stearyl dimethyl benzyl ammonium chloride,
stearyl trimethyl ammonijum chloride, coco dimethyl ben-
zyl ammonium chloride, dicoco dimethyl ammonium
chloride, cetyl pyridinium chloride, cetyl trimethyl am-
monium bromide, stearyl amine salts that are soluble
in water such as stearyl amine acetate and stearyl amine
hydrochloride, stearyl dimethyl amine hydrochloride, di-
stearyl amine hydrochloride, alkyl phenoxyethoxyethyl
dimethyl ammonium chloride, decyl pyridinium bromide.
pyridinium chloride derivative of the acetylamino ethyl
esters of lauric acid, laury! trimethyl ammonium chloride,
decyl amine acetate, laury! dimethyl ethyl ammonium
chloride, the lactic acid and citric acid and other acid
salts of stearyl-1-amido-imidazoline with methyl chloride,
benzyl chloride, chloroacetic acid and similar compounds
mixtures of the foregoing, and the like.

Amphoteric, also referred to as ampholitic, detergents
which can be improved by the addition of the described
mildness additives include alkyl - 8 - iminodipropionate,
alkyl-g-aminopropionate, fatty imidazolines, betaines, and
mixtures thereof. Specific examples of such amphoteric
detergents are 1 - coco-5-hydroxyethyl-5-carboxymethyl
imidazoline, dodecyl-g-alanine, the inner salt of 2-tri-
methylamino lauric acid, and N-dodecyl-N,N-dimethyl
aminoacetic acid.

As indicated above, the mildness additives of the
present invention can also be employed in combination
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with nonionic detergents, although the beneficial effects
of the addition of the mildness additive are less pro-
nounced since nonionic detergents are inherently not as
irritating as the above-described detergents. Nonionic
detergents include, in particular, the alkylene oxide ethers
of phenols, fatty alcohols, and alkyl mercaptans, the
alkylene oxide esters of fatty acids, the alkylene oxide
ethers of fatty acid amides, the condensation products of
ethylene oxide with partial fatty acid esters, and mixtures
thereof. The polyoxyalkylene chain in such agents can
contain from 5 to 30 alkylene oxide units in which each
alkylene unit has from 2 to 3 carbon atoms. Specific
examples of nonionic detergents include nonyl phenol
polyoxyethylene ether, tridecyl alcohol polyoxyethylene
ether, dodecyl mercaptan polyoxyethylene thioether, the
lauric ester of polyethylene glycol, the lauric ester of
methoxy polyethylene glycol, the lauric ester of sorbitan
polyoxyethylene ether, and mixtures thereof.

The mildness additives of the present invention are
particularly effective in reducing the irritation caused by
such anionic detergents as the alkyl sulfates and sulfonates
and the alkyl benzene sulfates and sulfonates, and by such
cationic detergents as the described fatty alkyl-containing
quaternary ammonium compounds.

Many of the detergents described hereinabove are em-
ployed in their commercial applications in combination
with builders or other additives, depending on the in-
tended commercial utility of the detergent. The presence
of such additives does not affect the ability of the mild-
ness additive to counteract the skin irritation caused by
the detergent. As indicated above, it is believed that the
skin irritation is caused by the action of the detergent on
the skin in causing the keratin of the skin to break down.
Although the detergent itself may not be extremely irri-
tating, it allows other materials employed in combination
with the detergent which are highly irritating to come
in contact with the living tissue of the skin, even though
in the absence of the detergent such materials are non-
irritating in not being able to break down the keratin of
the skin. The mildness additives of the present invention
are, therefore, capable of protecting the skin against skin
irritation caused by such additives. Builders employed in
commercial detergent formulations are generally alkali
salts of weak inorganic acids used alone or in admixtures,
such as alkali metal, ammonium or substituted ammonium
salts of carbonates, borates, phosphates, polyphosphates,
bicarbonates, and silicates. Specific examples of such salts
are sodium tripolyphosphate, sodium carbonate, sodium
tetraborate, sodium pyrophosphate, sodium bicarbonate,
potassium bicarbonate,. sodium mono- and di-orthophos-
phate, sodium metasilicate, and mixtures thereof.

The built detergent compositions of the present inven-
tion can, furthermore, contain other adjuvants normally
employed in detergent compositions such as perfumes,
anti-tarnishing agents, anti-redeposition agents, bacterio-
static agents, dyes, fluorescers, fabric softeners, oxygen or
chlorine bleaches, suds builders, suds depressors, seques-
trants, and the like. The inorganic builders or the com-
bination of the builders an the adjuvants described can
constitute up to 80% of the built detergent composition,
the remainder of the built detergent composition being
the detergent and the mildness additive.

The detergent compositions of the present invention
include laundry detergents, kitchen detergents, shampoos,
industrial detergents, and the like. The use of the mildness
additive of the present invention does not affect the effec-
tive concentrations of the detergent, and hence concen-
trations of detergents heretofore employed are also appli-
c.:able in the modified compositions of the present
invention.

The use of the mildness additive is, however, not
limited to unbuilt or built detergent compositions. The
additive can be employed in any compositions in which
a detergent of the type described is employed in aqueous
solution in the presence of other materials which may
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cause skin irritation such as, in particular, in aqueous following additional ingredients were added as indicated:
lubricants containing inorganic salts, a particular example Igepal CA-630, a commercially available nonionic wet-
of which is aqueous cutting fluids. ting agent of octylphenyxypoly(oxethylene)ethanol; tri-

In establishing the irritation and the mildness effect ~ ¢thanol amine, and capric acid. The triethanol amine is
of the additive, the skin is contacted by immersion or 5 employed to allow salt formation of mildness additives

other means with a solution containing the detergent with ~ employed in combination with anionic detergents and
and without the mildness additive under standardized  the capric acid is employed for the same purpose in com-
conditions more specifically described below. The prin- bination with cationic detergents. In general, the deter-
cipal test employed in the data presented below is an gent and the mildness additive are each employed in the

animal immersion test using female, albino guinea pigs. 19 data illustrated below in a concentration of 15 weight
The animal, weighing about 300 to 325 g., is immersed percent based on the described 100 g. concentrate. Where

up to the thoracic region in the test solution at 40° C. a built detergent is employed, the amount of detergent
for 4.5 hours per day on three successive days. Each  Is accordingly adjusted to take into consideration the
animal is thoroughly rinsed and dried after each immer- lower active d'etergent concentration.
sion. Three days after the last immersion, the skin of 15  The following examples illustrate th‘e effect of the
each animal is examined for gross changes, and grades mildness additives of the present invention on skin irri-
are assigned which represent the degree of damage to the ~ tation caused by detergents, using the above-described
skin. In general, three animals are tested simultaneously test.
in the same solution. The grading system is based on a EXAMPLES 1 to 6
scale pf 1. to 10 in which the numbers have the following 20 . detergent employed in this series of tests was an
meanings: alkyl benzene sulfonate having the formula
Grade or rating Gross reaction Skin damage — CHCyHy
) DR, Severe cracking and bleeding, Extremely severe, 25
death of skin tissue. death in most
instances.
-, Severe cracking and moderate Do. ]
bleeding. S 03-Na+
F: SN Severe cracking; slight to Severe.
Do. 0 The detergent was employed in 100% active form or in
; MOdggte- 30 87% active form, the latter form containing sodium sul-
. Edema, slight to moderate Do, fate. The mildness additives employed in this series com-
scaling. prised the dimer of linoleic acid, commercially available
igh i ight. . 2, .
R Sgcgleglsac.ahng and moderafo  Slight as Empol 1022. The dimer acid contained 2-5% of
9o Slight redness and edema Do. unpolymerized linoleic acid and 19-22% of trimer acid
___________________________ N 1. . . . °
0o Normal o 35 Table I illustrates the results obtained employing the
above-described test. The actual composition of the
Despite the fact that this exposure test is conducted solution to which the animals were exposed is shown. The
using extremely dilute solutions, it is an exaggerated remainder of the composition of the test solution not
test, although it has been established (see Canadian Pat. indicated in the table was water.
TABLE I
Detergent Dimer Additive Other additive Ratio of
detergent
Percent Percent Percent Percent  Average Improvement to mildness
Example No. eoncentration  active Type concentration Type concentration rating in rating additive

1 Death.
639,398) that the test correlates extremely well with the EXAMPLES 7 to 15
skin irritation effect observed on human skin. 55
In preparing the test solution, a 100 g. concentrate is The tests and determination of results illustrated in

first prepared which is then employed in the test solution Examples 1-6 were repeated using sodium lauryl sulphate
in 1% by volume concentration. In order to prepare a instead of the alkyl benzene sulfonate. The results are
homogeneous concentrate which is readily dilutable, the Hlustrated in Table II.

TABLE I

Detergent Dimer Additive Other additive Ratio of
detergent
Percent Percent Percent Percent  Average Improvement to mildness
Example No. conecentration active Type concentration Type concentration rating in rating additive
0.15 100 e Igepal 00605 [ 2,

. 016 .
0.15 100 Acido.oee... 0 0 ! 7 4 1:1
015 100 ..o o om } 6+ 3+ 3:2

0.016

0.15 100 —oooGOoeee 2.8 } 7 4 3:4
0. 1305 Oobos F: S PP

. 016 N
0.1305 oo } 7 3 7:8
0.15 200 e e [
0.15 100 Aeid........ 0.15 TEA 0.1 7— 7= 1:1
0,15 100 _.___ do __. 0.06 TEA 0.033 5+ 54 3:1

1 Death.
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EXAMPLES 16 TO 19

The tests and determination of results illustrated in
Examples 1-6 were repeated using a soap detergent, i.e.,
the triethanol amine salt of lauric acid. Although the
detergent is relatively mild at a 1% of concentrate level,
ji.e., 0.15% in test solution, the mildness effect of the
additive is particularly shown when the detergent is em-
ployed in higher concentrations. The results are illustrated
in Table II.

009
8

0.45% “Amphicide” and resulted in an average rating of
5. The average rating was improved to 9 by the addition
of 0.15% of dimer acid and 0.10% of triethanol amine
to the test solution.

EXAMPLES 24 AND 25

The tests and determination of results illustrated in
Examples 1-6 were repeated using “Orvus” AB, a com-
mercially available linear alkane sulfonate detergent con-

TABLE III
Detergent Dimer Additive Other additive Ratio of
detergent
Percent Percent Percent Percent Average Improvement to mildness
Example No. concentration active Type concentration Type concentration rating in rating additive
0,15 100 ... ... TEA 0.06 Tob e
0.15 0.15 TEA . 0,15 84 1 1:1
0.46 100 ...l TEA 0.18 [ I
0.45 0.45 TEA 0.45 7+ 7+ 1:1

1 Death.

EXAMPLES 20 AND 21

The tests and determination of results illustrated in
Examples 1-6 were repeated using a commercialy avail-

taining 40% of a linear alkane sulfonate, 43% of sodium
sulfate, and 15% of sodium chloride. The following results
were obtained (Table IV).

TABLE IV

Detergent Dimer Additive Other additive Ratio of

detergent

Percent Percent Percent Percent Average Improvement to mildness

Example No. concentration active Type concentration Type concentration rating in rating additive
24 . 0.375 A0 il () e
25 e 0.375 40 Acid...__.__ 0.15 TEA 0.10 7 7 1:1

1 Death.

able amphoteric detergent “Deriphat” 151 C containing g5
N-coco-g-aminopropionic acid. The active component of
the detergent was 70%; it was employed in the concen-
trate in a concentration of 23.2%. A 2% (containing
0.464% of the “Deriphat” 151 C) test solution caused the
deaths of the animals in the described test. When dimer
acid (0.15% of test solution) and triethanol amine
(0.10% of test solution) was added, the rating of skin
irritation decreased to an average of 9.

40

EXAMPLES 22 AND 23

The tests and determination of results illustrated in
Examples 1-6 were repeated using a commercially avail-
able amphoteric phenolic detergent commercially avail-

EXAMPLES 26 AND 27

The tests and determination of results illustrated in
Examples 1-6 were repeated using “Orvus” K, a commer-
cially available modified ammonium lauryl sulfate deter-
gent containing an amide builder having the following
composition:

Percent
Alkyl sulfate ... _______ 37.5
Alkanol amide o ___ 9.2
Unsulfated alcohol - oo 1.2
Ammonium sulfate ______ . __________________ 0.9
Ammonium chloride _ . _______._________._ 1.0
Denatured ethy! alcohol ___ ... _____________ 20.0

The following results were obtained (Table V).

TABLE V
Detergent Dimer Additive QOther additive Ratio of
detergent
Percent Percont Percent Percent  Average Improvement to mildness
Example No. concentration  active Type eoncentration Type concentration rating in rating additive
26 oo 0.40 3 U R
P A 0.40 37.5 Acid_._..... 0.15 TEA 0.10 9— -3 1:1

able as “Ampbhicide” 50 containing in 75% concentration

the following active components:

1 part of the sodium salt of 2-[(2-hydroxy-5-nonylben- 60

zene ) methylaminoJethane sulfonic acid, and -

3 parts of the sodium salt of 2-[ (3-dimethylaminomethyl-
2-hydroxy-5-nonylbenzyl) methylamino]ethane sulfonic
acid. :

The concentrate contained 22.5% of the “Ampbhicide”
and was employed as a 2% test solution containing

65

EXAMPLES 28 AND 29

The tests and determination of results illustrated in
Examples 1-6 were repeated using “Standpol” ES-2, a
commercially available 26% active detergent containing
the sodium salt of lauryl C,q through C;4 diether sulfate.
The following results were obtained (Table VI).

v

TABLE VI
Detergent Dimer Additive Other additive Ratio of
detergent
Percent Percent Percent Percent  Average Improvement  tomildness
Example No. concentration active Type concentration Type concentration rating in rating additive
28 e 0.5718 2B e e e e e mme e n B e e
20 . 0. 5718 26 Acid_....... 0.15 TEA 0.10 8+ 3+ 1:1
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EXAMPLE 30

To a 1% solution of a shampoo commercially avail-
able as “Prell” was added 2% by weight of the solution
of the triethanol amine salt of the dimer acid of Examples
1-6. Using the above-described exposure test, a rating of
7 was obtained. In the absence of the mildness additive
the animals exposed died.

The foregoing examples have illustrated the mildness-
inducing effect of the mildness additives when employed
in combination with skin irritating detergents. In many
detergent-containing compositions the skin irritation
caused by the detergent is compounded by detergent
builders or other components present in the composition.
The foregoing examples clearly demonstrate that the
mildness agents employed in combination with the deter-
gents are particularly effective in reducing skin irrita-
tion where the skin irritation is compounded by the
presence of other agents, organic or inorganic. In view
of the fact that the overall chemical structure of the
mildness additives of the present invention is similar to
that of a detergent, it will be apparent that the mildness
additives of the present invention can be employed in
combination with a skin irritating detergent in any en-
vironment, ie., in the presence of any component in
which the detergent can exist. The foregoing examples
further illustrate that the greatest benefit of the described
invention is realized when the mildness additives are
combined with detergents or with detergent-containing
compositions which cause skin irritation.

In view of the extreme diversity of detergent composi-
tions available today, it will be apparent that a demon-
stration of reduced skin irritation of all detergent com-
positions with the described mildness additives is not
possible. However, such is not deemed necessary and the
foregoing examples are deemed sufficient to illustrate the
scope of the invention but are not intended to limit the
scope of the invention to such.

What is claimed is:

1. In the method of utilizing an aqueous detergent com-
position involving contact with the skin, said detergent
composition containing a skin irritating detergent selected
from the group consisting of anionic, cationic, non-ionic,
and amphoteric organic detergents, the improvement
comprising reducing the skin irritation of said composi-
tion by incorporating therein a mildness additive in an
amount of .005 to 10 parts by weight based on said skin
jrritating detergent, said mildness additive comprising
the polymerized product of 2 to 4 molecules of a mono-
meric Cig to Cyg fatty acid, said product containing 2 to
4 carboxyl or carboxyl salt groups, said mildness additive
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being soluble or colloidally dispersible in aqueous media,
the mildness additive and detergent compositions being
stable and compatible in aqueous media.

2. The method of claim 1 wherein the mildness addi-
tive is the dimer and contains two carboxyl groups or
carboxyl salt groups.

3. The methed of claim 2 wherein the mildness additive
is the dimer of linoleic acid.

4. The method of claim 1 wherein the detergent is an
anionic detergent.

5. The method of claim 4 wherein the anionic detergent
is alkyl benzene sulfonate, alkyl sulfate, alkyl benzene
sulfates, or alkyl sulfonate.

6. The method of claim 1 wherein the detergent is a
cationic detergent.

7. The method of claim 1 wherein the cationic deter-
gent is a quaternary ammonium compound.

8. The method of claim 1 wherein the detergent com-
position contains from 10 to 80% by weight of the com-
position of water soluble inorganic detergent builders.

9. The method of claim 1 wherein the detergent is an
amphoteric detergent.

10. The method of claim 9 wherein the amphoteric
detergent is an alkyl-g-imino propionate.

11. The method of claim 5 wherein the detergent com-
position contains from 10 to 80% by weight of the com-
position of water soluble inorganic detergent builders.

12. The process of claim 1 wherein the weight ratio
of millness additive to detergent is from 0.33 to 3.

References Cited

UNITED STATES PATENTS

1,178,142 4/1916 Ellis - __ 260—407
2,388,767 11/1945 Safrin o ______ 252—121
2,473,798 6/1949 Kienleetal. _______ 260—407 X
2,626,897 1/1953 Youngetal _________ 25235
2,899,389 8/1959 Allison —veoemmm 252—35
3,239,546 3/1966 Rogier __..__._._ 260407 X
3,157,629 11/1964 Patrick e 260—407 X
3,200,079 8/1965 Jooetal. e 252—161
3,257,377 6/1966 Hannah et al. —____ 260—407 X
3,272,805  9/1966 Hiusermann et al.

3,278,444 10/1966 McDonald oo _.. 252—121
3,267,038 8/1966 Jooetal. e 252—138

LEON D. ROSDOL, Primary Examiner
M. HALPERN, Assistant Examiner

US. Cl X.R.
252—137, 161; 424—318



