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The present invention relates to new compositions
products suitable for Inbricating purposes as well as
compositions suitable as additives for lubricating oils.

Oil-soluble salts of sulphonic acids have been added to
mineral cils, especially to motor lubricating cils, in order
to keep in dispersion the resinous, asp"laltjc- and coke-
like products formed during the operation of the motor,
and thus to prevent the precipitations from causing
trouble in the motor. Numerous sulphonates are either
soluble with difficulty or even immiscible in hydrocarbon
oils, while others are readily soluble. Finally, there are
those which only swell to a certain degree. In view of
these different physical properties, cnly a small part of
the numerous sulphonates may be added to the hydro-
carbon oils in the desired amount. )

Whereas the copendino application, Serial No. 346,784,
relates to a method of forming liquid hydrocarbon il
solutions of naphthenic acid salis, the present inveation
relates to similar methods where surface-active sulpho-
nates of various kinds may be added to hydro-carbons
even in a higher form of concentration without impairing
the desired properties of the mixtures.

A further object of the present invention consists in
improving the properties of the sulphonates desired in
motor oiis by supplementing their dispersing action by
an improved detergent effect.

It is ancther object of the present invention to procduce
highly qualified motor oil additives which are easily
soluble and form very stabie solutions without any spe-
cial apparatus or other means being required therefor.

According to the inveation it has been found that sui-
phonates are more easily dissolved and mixed with lubri-
cating oils if pclyalkyleneglycel derivatives as well as
higher boiling -mono-ethers are being added thereto.
Furthermore it has been found that the properties of
the lubricating cils cbtained by / such additicns \,o*nply
with the highest requirements of oils for internal combus-
ticn engines insofar as their lubricating guelities as well
as their chemical and physical stability is concerned.
Therefore, the incorporation of said ccmpmmd; in lubri-
cating oils as ;uescnued by the invention is alsc
tagesus in those cases in which the dissolvis
described above exist only in a mincr exient,
2ll. This underlines the e'{pedl ncy of incorporating
phonates in motor lubricating in general in
with polyalkylenegiycol derivatives
ethers.

The term * su;pnonafes as it is being vsed herein
1o any salts of surface active sulghenic acids, an -
ticularly polyvalent metal salts of soch sulphonic auds
Fxamples of such salts are sulphionates of line earihs,
such as calcium, barium, strontinm, magnesium, as well
as sulphonates of lead, zinc, aluminum, chromium, nickel,
copper, tin, and cadmium. Alse alkali and ammenium
salts may be used.

The follewing are examples cf
for this purpose: Sulphonic acids which are
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mahogani-sulphonic acid and green-oil sulphonic acid, as
well as siraight-chained or cyclic sulphonic acid, with or
without side chains. Such acids are, for example: n-alkyl-
sulphonic acid, alkyl-benzolsulphonic acid, dialkyl-naph-
thalinesulphonic acid, fatty alcohol sulphates, naphthenyl-
benzolsulphonic acid. Those sulphonic acids which con-
tain at least 8 and preferably more than 12 carben atoms
in their organic radical have particularly high dispersing
properties in motor oils.

The polyalkyleneglycol derivatives to be used accord-
ing to the present invention are etherified or esterified
polyalkyleneglycols of the general formula

XO0—(R~—0),—R—0Y
in which R represents an alkylene radical having 2 or 3
carbon atoms, n represents a whole number up to 28,
preferably from 2 to 7, one of the groups X and Y is
selected from the class consisting of hydrogen, alkyl-,
aryl-, aralkyl-, alkaryl-, alicyclic and acyl-radicals, while
the other is selected from the class comsisting of alkyl-,
aryl-, aralkyl, alkaryl-, alicyclic and acyl-radicals having
more than 6 and preferably more than 8 carbon atoms.

Examples for hydrocarbon radicals with more than 6
carbon atoms are the foilowing: 2 ethylhexyl-, n-octyi-,
dodecyi-, tetradecycl-, ocLaavcyl- and octadecenyl-radi-
cal; farther alkyl-radicals of those alcohols which are
obtained by hydrogenation of natural or synthetic fatty
acids which are produced by reduction of carbon monox-
ide under normal or increased pressure by the cxosyn-
thesis or by the oxidation of paraffin wax; furthermore,
the phenyl-, dibutylphenyl-, dodecylphenyl-, naphthyl-,
heptylnaphthyl-, hexadecylnaphthyl-, benzyl-, phenyl-
ethyl-, phenylectadecyl-radical, etc.; also the methylcyclo-
hexyl-, butylcyclohexyl-, naphthenyi-radical, stc.; as well
as perhydrogenated derivatives of mone- or polysubsti-
tuted alkyl- or aralkylphencis cr naphthols. Ameng acyl-
radicals, the acid groups of the following carbonic acids
will be applicable: Caprenic acid, caprinic acid, laurinic
acid, myristinic acid, oleic acid, rapeseed fatty acid, castor
oil fatty acid, oxystearic acid, fatty acids obtzained by the
oxidaticn of paraffin wax, benzoic acid, benzyibenzcic
acid, alkylbenzcic acid, phthalic acid, naphthenic aciq,
phenyl-stearic acid, oxyphenylistearic acid, etc.

The foliowing compounds are examples for those cor-
respending to the general formula staied above, and are
mentioned only for the purpese of illusiration, and there-
fore are not to be regarded as a limitation as to the
compounds which may be used:

Dodecylphentacthylene glycol, octadecenyl-hexaethyl-
ene glycol, 2-ethylhexyl-pentaethylene zlycol, nonylhepta-
ethylene glycol, phenyl-ethyl-pentaethylene glycol, meth-
vl-cyciohexyl-occtaethylene giycol, p-cctylphenylietrapro-
pylene glycol, dedecylcyclohexapropylene glycol, hexyl-
naphthyitetra-ethylene or propyiene glyeol; furthermore,
dodecyl- or lauryl-pentacthyleneglycolmethyl ether (the
erm lauryl is to be understcod as designating the radical
from fatty alcohol preoduced from coconut fatty acids),
p-methyl-cyclohexyl-tetrasthyleneglycol-octyl-ether, p-ce-
tylphenyl-tetraethylens-glycol-isopropyl-ether, octadecen-
yl-hexaethylene- clvcm-m:envlubyi-e aeﬁ, cctadecyldiol-
pentaethylene-glycol-isopropylethicr, 2 - ethylhexyl-hepta-
ethyleneglyeol-benryl-ethey, etc.; aiﬂcy”*enz‘,- -penta-
propyleneg;yco} cleate, benzovlpentaethvlenegiycol-ole-
ate, benzoyl-heptaethylene- c¢r propylens-glycol-butyl-
ether, pentacthylensglycoi-monosterate.

t is understcod that in Heu of single polyvglyeo! deri-
vates, mixtures theresf may also be used.

The viscosity-reducing efiect of olyalﬁylenegiycoi
derivatives upon solutions of sulphonates in hydrocarbon
oils may be demounstrated by a model using turpentine
substitute, The following experiment was carried out:
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10 parts by weight-of -barium-salt of a. petroleumsul-
phonic acid could only be dissolved with difficulty in 100
parts by weight of a techmical test gasoline (turpentine
substitute). having a Hash point -higher than-21° C. and
with 18%: of aromatics. 'The solution had a viscosity -of
90.65 ‘cst. tat 50° C. "However, the same ingredients
were -easily -dissolved-in the ‘presence ‘of 4 :parts of ‘a
reaction produict-of 1 mol. of oleinalcohol with 15:#nol.
of ethyleneoxide. The solution thus formed:had a vis-
cosity of 1.33.cst. -at-50°.C. ~A corrésponding-reduction
in .viscosity -was obtained with a ‘reaction.product of 1
mol. of decylalcohol with 2.2 mol. of -ethyleneoxide.

In -addition to- the ‘polyalkyleneglycol derivatives, -the
invention further includes the use of higher:boiling ethers
comprising at léast ‘one radical -with- more than 6 ‘carbon
atoms. ~ The presence of such ethers in the mixtures im-
proves their storage stability. These ethers are also good
solvents and softening agents for resinification and other
decomposition products of ‘the liquid hydrocarbon :oils
formed during the combustion process.

The extraordidary-chemical ‘and physical ‘resistance of
the ether structure renders the ethers much superior-to
esters, already proposed for ‘the same purpose. '

It should be noted, that it is important ‘to- select such
ethérs, the volatility ‘of ‘which: is' sufficiently low ‘even- at
higher temperatuies and which, on ‘the “othier hand, re-
main liquid at room temperature and even -at lower out-
side temperaturés in winter time.

In comparison with the above-mentioned polyalkylene-
glycol-alkyl-ethers, the high boiling ethers dealt with in
the last paragraphs are distinctly different in so far -as
they contain only one, and no more than two, oxygen
atoms which have ether-like linkages within the molecule,
and thus are free of polyalkylene-glycol groups.

The high boiling ethers may be either of ‘symmeirical
or unsymmetrical structure, and they may be used -either
singly or in a mixture of two or more.

The following are examples of high boiling ethers ac-
cording to the present invention. It is to be understood
that these are illustrative only of the numerous com-
pounds which may be used. Specific compounds to-be
mentioned are:

Di-n-hexylether, di-n-octylether, -di-n-nonylether, di-2-
ethyl-hexylether, lauryl-2-ethylhexylether, --octadecen-9-
yl-1-isobutylether, butandiol-(1,3)-monoctylether, -butan-
diol - (1,4) - isobutyldodecylether, lauryl-cyclohexylether,
nonyl-4-methylcyclohexylether, nonylbenzylether, tetra-
hydro-naphthylmethyl-2-ethylhexylether, ‘dodecylphenyl-
ether, octyl-g-tetralolether, 4-octylphenyl-2-ethylhexyl-

ether, etc.; octadecenyl-4-methylbenzylether, tetrahydro- ©

naphthylmethyl-phenyl- or benzyl-ether, - dibenzylether,
and butandiol-(1,4)-dibenzylether.

Ethers from paraffin fatty alcohols or their first run-
nings, as well as the oxo- or naphthentic alcohols are par-
ticularly suitable.
derstood as meaning the first distillate of a mixture ‘of -al-
cohols obtfained from high pressure hydrogenation of
paraffin fatty acids wherein the alcohols of the mixture
have a chain length of 6-9 carbon atoms.

Naphthenic acids as obtainable by raffination -of min-
eral oils may be transformed into the corresponding
naphthenic alcohols by high pressure reduction or by the
process of Bouveault-Blanc. These alcohols may be easily
reacted to form ethers, as, for imstance, dinaphthenyl-
ether, naphthenyl-benzyl- and -2-ethylhexylether.

Solutions of sulphonic acid salts in hydrocarbons ac-
cording to the invention may be produced in any desired
order of succession, and may thus be adapted to the re-
quirements in each particular case. =Thus, a mixture of
sulphonate with one or more of the inventive additions
may be added to a hydrocarbon or a hydro-carbon -oil.

Also, it is possible to incorporate the inventive additions

to .a solution, a gel, or a suspension of sulphonates in
hydrocarbons.  The sulphonic acid salt may also be added
to a solution of the inventive-additions in hydrocarbons

The term “first running” is to be un- ¢
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in the same manner as mixtures of sulphonates with hy-
drocarbons, on the one hand, and of the inventive addi-
tions with hydrocarbons, on the other hand, may be dis-
solved within each other. *Often it is recommendable
to carry out the mixing at higher temperatures of, for
example, 50 to 250° C., and preferably between 100 and
200° C. When speaking herein of “inventive addition,”
both -the polyalkyleneglycol derivatives, as. well “as the
higher boiling ethers, both of which have been previously
mentioned, are to be included, either individually or
combined. :

The lubricating oils -compounded -as -above ‘described
may, according to ‘another feature of the invention, be
further improved by the addition of naphthenates. . The
difficulties” in 'dissolving ‘them do not: occur inmixtures
of the polyalkyleneglycol derivatives-and higher boiling
ethers. These naphthenates, and especially the basic
alkaline earth naphthenates, also -contribute-in‘the mix-
ture according to the invention to -an-improved-detergent,
dispersing, and neutralizing “effect.

Finally, in some cases it is-advisable ‘to-add inhibitors
to-the additive or the lubricating oils in-a manner-known
as ‘such. )

For practical reasons -it is ‘most advisable “to realize
the invention by producing a -mixture of -salts -of ‘the
surface-active sulphonic - acids, the -etherized - and/or+és-
terized polyalkleéneglycol derivatives and "the higher
boiling ethers without the -polyglycol -group. -Such-a
mixture forms a so-called additive, a -suitable amount
of which should be added in each respective case to the
particular motor oil in question. "When using- such ad-
ditives, it has been found that a content in the higher
boiling -ethers -improves the miscibility -of the-additive
with the basic oil extraordinarily.. A’ sufficient- amount
of . polyalkyleneglycol derivatives ~and ‘higher boiling
ethers readily permits the additive which - contains nor-
mally oil-insoluble sulphonates, to -dissolve “in -a ‘basic
oil at room temperature without any stirring ‘apparatus.

The required amount in polyalkenyleneglycol ‘deriva-
tives may vary within wide limits, for -example, from
one percent by weight relative to-sulphonate'to -equal
parts by weight or more.. The particular amount ‘tobe
added depends upon the ‘kind = of sulphonate- applied,
the kind of hydrocarbons used, and the desired viscosity
of the solution or the degree of the desired- improve-
ment of a motor oil..

Generally speaking, motor oils will be improved suf-
ficiently by an addition of 2 to 7% wof an -additive
consisting of the inventive combination of the mentioned
additions. Very often an addition of 1% will be found
to suffice, whereas in certain special cases up to 25%
or more of such an additive will be of advantage.

The following examples may further elucidate the
invention without, however, limiting the scope thereof.

EXAMPLE 1

From the watery solution of the sodium salt of a pe-
troleum sulphoacid with the average molecular -weight
of 325 to which calcium chloride was added, the corre-
sponding calcium salt was produced. After drying the
same, an attempt was made to dissolve 10 parts of this
calcium salt at a temperature of 100 to 110° C. in 200
parts by weight of a lubricating oil of a specific gravity
at 20° C. of 0.882, a viscosity index of 81, a coking
number. according to Conradson of 0.11, and-without
any gasoline-insoluble constituents. After cooling, how-
ever, a partial separation of the calcium salt again oc-
curred.

If, however, 10 parts -of the calciumpetroleumsul-
phonate are being stirred up with 10 parts oleylhepta-
propyleneglycolether and 10 parts of hexadecythexyl-
ether, such mixture could be easily dissolved in 200 parts
of the lubricating oil. This solution when cooled re-
mained absolutely clear.
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EXAMPLE 2

The calcium salt was formed of a Twitchell sulphonic
acid which had been obtained in a known manner by a
sulphonizing condensation of 1 mol. of oleic acid, 1 mol.
of naphthalene, and 6 mol. of fuming sulphuric acid. 30
parts of such calcium salt, which otherwise is practically
oil-insoluble, were stirred at 80° C. into a mixture of 650
parts of a paraffin base motor oil having a viscosity of
61 cst. at 30° C., a viscosity index of 100, 30 paris of
octadecenylhexapropyleneglycolether and five parts of
di-tert.-butyl-p-cresol as an inhibitor. A motor oil was
thus formed of high lubricating quality which strongly
suppresses the normal wear and tear of the engine as
compared with analogous oils. Furthermore, when such
compounded oil was in use, it had a strong dispersing ef-
fect upon residues of combustion.

EXAMPLE 3

1n 20 parts of cocolaurylpentaglycclether and
27 parts of laurylethylhexylether

were dissolved under stirring and heating up to 150° C.:

35 parts bariummononaphthenate and
15 parts bariumalkylbenzolsulphonate,

wherein the alkyl radical corresponded to a chain with 14
C-atoms. Thereafter,

3 parts of di-tert.-butyl-p-cresol

were added.

5 parts of this mixture were added to 95 parts of a
basic oil which had been produced by a suitable mixture
of Brightstock-, machine-, and spindle-oils and had the

foliowing characteristics:

Density at 20° C. ——— - 0.905

Solidifying point oo °C.. 37

Viscosity at 50° C ol cst__ . 44.9

Viscosity index 73

Coke constituents according to Conradson____
percent_. 0.2%

This oil mixture was subjected to a practical test in a
passenger car, a Mercedes-Benz Model 170 V. Before
the test, the pistons were removed from the engine and
completely cleaned. The test run extended over 5500
km. during which the oil was changed at 500, 1500 and
3500 km.

At the end of the test run, the pistons had a perfect
metallic appearance, all rings moved freely, and only
small sludge traces showed in the piston ring grooves.

EXAMPLE 4
5% of an additive consisting of

20 parts by weight of zincpetroleumsulphonate,

10 parts by weight of magnesiumoctadecylbenzolsulphon-
ate,

10 parts by weight of bariummononaphthenate,

10 parts by weight of a reaction product of 1 mol.
behenealcohol with 12 mol. propyleneoxide,

20 parts by weight of a reaction product of 1 mol. dodecyl-
phenol with 12 mol. ethyleneoxide

25 parts by weight of naphthenealcoholbutylether, and

5 parts by weight of calciumdihexylthiophosphate

was dissolved in the oil described in detail in Example 3
and subjected to a practical test in a passenger car of
the “Vclkswagen” type, wherein the test conditions and
oil change periods were the same as mentioned in Ex-
ample 1. Also in this case, all piston rings were found
to be freely movable after the test. However, as com-
pared with Example 3, the ring grooves were practically
spotless, whereas parts of the piston skirt and the inside
of the piston looked darker.
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EXAMPLE S

For comparing the stability in storage of compounded
oils, the lubricating qualities of two oils were measured on
an Almen-Wieland apparatus. This well-known testing
apparatus substantially consists of two halves of a bearing
bushing which embrace a revolving shaft under a gradual-
ly increasing pressure. This rather complicated machine
is designed so that every feature or characteristic of the
object to be tested is carefully considered. Thus, for ex-
ample, a recorded measurement may be obtained of the
load to which the bearings may be subjected until they
are welded together with the shaft.

Two differently compounded oils were stored in vessels
of larger size. At intervals of several days, specimens
were simultaneously withdrawn from both oils from the
top as well as from the bottom for determining the lubri-
cating qualities.

A basic oil with the following characteristics:

Dy, 0.923.
Viscosity at 20° C 460 cst.
Viscosity at 98.9° C 10 cst.
Viscosity index 44,
Solidifying point 19° C.
Flash point 237° C., and

Coking residue according to Conradson_._ 0.60%.

was mixed with 5% of an additive containing, aside from
unsaponifiable organic compounds containing phos-
phorous and sulphur, an oil-soluble bariumpetrolenm-
sulphonate in which the molecular weight of the acid was
approx. 300. The additive had 10.5% of ash, 12.1%
of sulphate ash, Ba 5.6%, S 4.4%. The compounded
oil showed the following lubricating values in accordance

with the storage periods mentioned:
Oil from | Oil from
the top, | the bot-
kg. tom, kg.
2 days. 750 1,150
7 day: B850 700

The different values measured indicate that the concen-
tration of the additive has been reduced in the upper
strata during storage.

In a parallel test, to 100 parts of this compounded oil,
one part of dodecylpentaethyleneglycolether and 1 part of
di-n-octylether was added. This oil showed at the simul-
taneous measurements of its lubricating qualities a load
capacity of more than 1500 kg. (i. e. the maximum
measuring value of the testing machine).

EXAMPLE 6

The quality of the motor oils as improved according to
the invention was likewise determined on the test stand
which consisted primarily of a one-cylinder, 12 H. P.
diesel engine, Model KDW 415 E, made by the Motoren-
Werke Mannheim, and which, for measuring the output,
was coupled with an electric generator. For each test
run, the engine was provided with new pistons and new
cylinder liners. Before each test run, the engine was
tuned up by running it for 6 hours with the particular
oil in question. Before the actual test run, the oil was
removed and the piston once more taken out and ex-
smined. The test run lasted 120 hours and 60 hours, re-
spectively, under full load. During this time, all neces-
sary data was determined, such as the output, the fuel
consumption, the temperatures of the oil which were held
constant by means of a thermostat, the cooling water
and the exhaust gases, etc.  After the test run, the pistons,
bearings, etc. were examined, and the difference in weight
of the piston rings before and after each test run was de-



2,850,455

4 e
termined. Furthermore, the qualities of the oil were
examined before, during, and &fter the: test run:
The examples. described as. follows wére: carried . out
with a. fuel from the Middle East having 0.96% sulphur,
and a-paraffin base:oil S: A. E. 30 with a’

Viscosity at 20°°C. of 330 cst.

Viscesity at 98.9° C. of 11 cst..

Viscosity index of 91.

Density at 20° C. of 0.889.

Solidifying point of 24° C.

Flash point of 242° C.

Ash, acidity, and saponification degree.of 0%:.
Coking residue according:to.Conradson of.0.04%-.

To this oil-'were added 5% of each.of the following.

additives:
(a):

20 parts of - clemalcoholsulphunc ac1d ester,

30 parts of naphthenic acid,

67.5 parts of Ba(OH),.8H,0,

45 parts of an oxethylation product of 1 mol. of technical’

laurylalcohol with 90% dodecylalcohol and” 10%:. of:

higher-beiling faity alcoliols plis 5 mol. of ethyléne-
oxide,

25 parts of laurylethylhexylether, ahd”

3 parts of ethylhexylphenol; -

) ,

20 paris of barium' salt”of: a: monoalkylbenzolsulphetic:
acid {molecular-weight approx:360),

30 parts-of barmmdmaphthenate,

30 parts-of an oxethylation:produact:of. 1. mol.. of: tech—-
nical laurylalcohol with: 90%: of:dodecylalcohol: and-.
10% of higher-boiling fatty alcohols plus 5 mol. of
ethyleneoxide,

17 parts'of dodecylethylhexylether, and

3 parts of ethylhexylphenol.

The- results attained from the additives- (a) and - (b);
respectively, were as follows:

(@) b)
Length of tirhe of the actual | 60 _._.___________ 120.
test run.
Average driving load 102%:-.-- | 93%:
Average fuel consumption”___. 185g./H. P.ett. Jir2| 200 g./H. P.egs. . hr.
AVE].E“'S exhaust temperature..} 4492 C.._________. 452° C.

Piston ring wear:
First Rm"r _________________
Second Rmfz_. .
- Third Ring. .__._________ . 0.
Lulinlricati.ng —eapacity "of the
oil:
Before the test run. ...
After the test run. ..._____
(Measured on the
Almen-Wieland ma-
chine and stated in load
in kg.:up to welding
towether with test bear--
ing.)
Viscosity of the com-
notunded  Lubricating
Qil measured at 98.9°

e

1,300 Kg.

1,200 KE. o o ooceee
1,150 Kg.

1,500 Kg_o. ...

11.05%est. . _._.
12.80esbo. oL

10.90:cst.
12.39°¢est.

20,
99

Beforethe test run.
After the testrun._
Viscosity indez—
Before the test run-
After the test run..

The cleanliness of the piston, and particularly the ring
grooves, furnished a valuable indication as to the per-
formance of the oil additive. In order to evaluate the
amerous test runs objectively, a special system of evalu-
ation ‘was created whereby subjective inaccuracies in de-
termining the resuits, as repeatedly found,; were excluded.
Individual parts of the piston were thus evaluated at de-
grees ‘of O {c 10, in which" 10 indicated the value which
could not be surpassed even theoretically,
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Movabxhty ‘of thermm: . : g : 10.0 10:0
Deposit in the ring grooves:: « o ioooo l__oooooeeo oo 8.1 9.6
Deposit in the grooves of the oil control rmg 10.0 9.9
Deposit'in-the slots of the-oil controt ring._-__. 10:0 10.9
Metallic appearance of the outside of the pisto: 9.4 9.6
Metallic appearance of the inside of the piston. - 10.0° 9.8

While.we have described.our invention with reference
to. the -preferred embodiments thereof, we wish to have
it understood that our invention is-in no way limited to
the details of such.embodiments or to the specific ex-
amples. described, but is capable of numerous modifica-
tions. within the. scope ‘of the appended.claims:

What weclaim is: o

1. A new composition of matter suitable as an additive
for mineral lubricating: oils, . said"composition consisting
essentially of a metal sait of a surface-active sulphonic
acid of atléast!8 carboir atoms, an etherified polyalkylene-
glycol of the generalifd'm:imav

‘HO—(R-0),—~R—0Y

wherein R is am-alkylétie radieal having a minimum of
2 and a maximumi-of 3'carbon-atoms; 7 is'a-whole num-
ber between:1 and 20 and Y is an alkyl radical having
at least 12 carbon atoms, and a high boiling mono ether
having a total of at least 12 carbon atoms and at least
one of the radicals:of® which: has:mote than. 6 carbon
atoms, said polyalkylene glycol derivative being present
in an amount of .1%. to equal the weight of said sulfonic
acid.salt and.said polyalkyléne glycol derivative and sald
high boiling. ether being present -in: an amount - sufficien

to cause dissolution of said sulfonic- acid salt in a Iubn-
cating oil.

2: A new product. consisting essentially “of a: hydro-
carbon lubricating oil having dissolved therein at least
onte: metal. salt of a surface active sulphonic acid of at
ledst 8 carbon .atoms in.an amount sufficient:té prevent
deposition of resins,.asphalts and carbon intheoil, at least’
one polyalkylene glycol derivative having the following
general formula:

X0-—(R—O0),—R—OY

wherein” R’ is an alkylene radical Having a’ minimum of |
2'and a'maximum of 3carbon atoms, 7 is'a whole num=

ber-bétween 1 and 20, and wherein ong” of the “groups
X and Y is hydrogen and the other of said groups X and’
Y isselected from the class” consisting of alkyl, aryl,

aralkyl,; alkaryland’acyl'radicals having at least 6 car:

bon atoms, and‘at‘least 1 high ‘boiling momno “ether hav:

ing a total of at least 12 carbon atoms and at least one

of the radicals of which" has at léast 6 carbon atoms,

said polyalkylene glycol derivative being -present in-an

amount of 1% to equal the weight of said sulfonic acid

salt and said -sulfonic acid salt, said polyalkylene glycol

derivative: and-high' boiling . ether ‘being  present in an

amount of 1-25% of said product and in an amount suffi-

cient of said polyalkylene glycol derivative and said high

boiling ethier to form a-solution of said sulphoni¢ acid salt

in said lubricating:oil.

3. A new product: consisting  essentially of a: hydro-
carbon lubricating oil:having:- dissolved ‘therein at-least
one ‘metal salt of a-surface  active: sulphonic -acid: of at
least 8 carbon-atoms in-afy amount sufficient to prevent .
deposition of resins, asphalts  and carbon in the oil, at
least - one polyalkylene glycol "deérivative having the fol-
lowing -general‘formula:

XO0—(R—0),—R—OY

wherein "R’ is an alkyléne radical having a minimum'of
2 and a 'maximum- of 3‘carbon atoms; n-is a whole ntim=
ber between 1 and” 20, and wherein one of the groips
X and Y'is hydrogen and the other of 'said groups X and"
Y .is selected from the class® consisiing of alkyl, aryl, -
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aralkyl, atkaryl and acyl radicals having at least 6 car-
bon atoms in an amount of 1% to equal the weight of
said sulphonic acid salt, and at least 1 high boiling mono
ether having a total of at least 12 carbon atoms and at
least one of the radicals of which has at least 6 carbon
atoms, said sulfonic acid sali, said polyalkyiens glycol
derivative and said high boiling ether being present in
an amount of 2-7% of said product and in an amount
sufficient of said polyalkylene glvcol derivative and said
high boiling ether to form a solution of said sulphonic
acid salt in said lubricating oil, said poivalkylene glycol
derivative and said high boiling ether being present in an
amount of 1-25% cf said product.

4. A new product consisting essentially of a hydro-
carbon lubricating il having dissolved therein at least
one metal salt of a surface active sulphonic acid of at
least 8 carbon atoms and at least one salt of a naphthenic
acid in an amount sufficient to prevent deposition of
resins, asphalts and carbon in the oil, at least one poly-
alkylene glycol derivative having the following general
formula:

XO0—(R—0),—R—0Y

wherein R is an alkylene radical having a minimum of
2 and a maximum of 3 carbon atoms, n is a whole num-
ber between 1 and 20, and wherein one of the groups
X and Y is hydrogen and the other of said groups X and
Y is selected from the class consisting of alkyl, aryl,
aralkyl, alkary! and acyl radicals having at least 6 car-
bon atoms, and at least 1 high beiling mono ether having
a total of at least 12 carbon atoms and at least one of
the radicals of which has at least 6 carbon atoms, said
polyalkylene glycol derivative and said high boiling ether
being present in an amount sufficient to form a solution
of said sulphonic acid salt and said naphthenic acid salt
in said lubricating oil and to maintain said sulphonic acid
and naphthenic acid salts in solution, thereby increasing
the dispersing power for resins, asphalts and carbon of
said sulphonic acid and naphthenic acid salts.

5. A new product consisting essentially of a hydro-
carbon lubricating oil having dissolved therein at least
one alkaline earth salt of a surface active sulphonic acid
of at least 8 carbon atoms in an amount sufficient to pre-
vent deposition of resins, asphalts and carbon in the oil,
at least one polyalkylene glycol derivative having the fol-
lowing general formula:

X0—(R—0),—R—0Y

wherein R is an alkylene radical having a minimum of

2 and a maximum of 3 carbon atoms, n is a whole num-
ber between 1 and 20, and wherein one of the groups
X and Y is hydrogen and the other of said groups X and
Y is selected from the class consisting of alkyl, aryl,
aralkyl, alkaryl and acyl radicals having at least 6 car-
bon atoms, and at least 1 high boiling mono ether having
a total of at least 12 carbon atoms and at least one of
the radicals of which has at least 6 carbon atoms, said
polyalkylene glycol derivative being present in an amount
of 1% to equal the weight of said sulfonic acid salt and
said sulfonic acid salt, said polyalkylene glycol derivative
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and high boiling ether being present in an amount of
1-25% of said product and in an amount sufficient of said
polyalkylene glycol derivative and said high boiling ether
to form a solution of said sulphonic acid salt in said lubri-
cating oil.

6. A new composition of matter suitable as an additive
for hydrocarbon lubricating oils, said composition con-
sisting essentially of at least one metal salt of a surface
active sulphonic acid of at least 8 carbon atoms, at least
one polyalkylene glycol derivative having the following
general formula:

X0—(R—0),—R—0Y

wherein R is an alkylene radical having a minimum of
2 and a maximum of 3 carbon atoms, n is a whole
number between 1 and 20, and wherein one of the groups
X and Y is hydrogen and the other of said groups X
and Y is selected from the class consisting of alkyl, aryl,
aralkyl, alkaryl and acyl radicals having at least 6 carbon
atoms, and at least 1 high boiling monoether having a
total of at least 12 carbon atoms and at least one of
the radicals of which has at least 6 carbon atoms, said
polyalkylene glycol derivative being present in an amount
of 1% to equal the weight of said sulfonic acid salt and
said polyalkylene glycol derivative and high boiling ether
being present in an amount sufficient to cause dissolution
of said sulphonic acid salt in a hydrocarbon lubricating
oil.

7. A new composition of matter suitable as an addi-
tive for hydrocarbon lubricating oils, said composition
consisting essentially of at least one metal salt of a surface
active sulphonic acid of at least 8 carbon atoms, at least
one salt of a naphthenic acid, at least one polyalkylene
glycol derivative having the following general formula:

XO0—(R—0),—R—0Y

wherein R is an alkylene radical having a minimum of
2 and a maximum of 3 carbon atoms, n is a whole number
between 1 and 20, and wherein one of the groups X and Y
is hydrogen and the other of said groups X and Y is
selected from the class consisting of alkyl, aryl, aralkyl,
alkaryl and acyl radicals having at least 6 carbon atoms,
and at least 1 high boiling monoecther having a total of
at least 12 carbon atoms and at least one of the radicals
of which has at least 6 carbon atoms, said polyalkylene
glycol derivative being present in an amount of 1% to
equal the weight of said sulfonic acid salt and said poly-
alkylene glycol derivative and high boiling ether being
present in an amount sufficient to cause dissolution of
said sulphonic acid salt and said naphthenic acid salt
in a hydrocarbon lubricating oil.
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