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The present application, which is a continua-
tion-in-part of my application, Serial No. 579,-
495, filed February 23, 1945 (now abandoned),
relates to improved soluble-oil compositions and,
more - specifically, to stable soluble oils which,
when dispersed in water, form stable emulsions
of unusually high load-carrying capacity.

Soluble oils comprise essentially an oil (gener-
ally a mineral oil), a small amount of water, and
2 s0ap as an emulsifying agent, the aforesaid in-
ingredients being generally employed in rather
well-defined proportionate amounts so that,
when the soluble oil is inecrporated into rela-
tively large proportionate amounts of water, a
stable emulsion or dispersion results that is suit-
able for use as a lubricant and coolant in metal
cutting and other machining operations. In ad-
dition, such compositions. should possess - other
desirable properties, as for example, they should
be neutral or slightly alkaline to prevent undue
corrosion of metal -parts used: in contact there-
with and .should be. relatively non-toxic to the
human skin. .

In the production of soluble oils known to the
art, difficulties have been encountered in obtain-
ing stable compositions having all of the desired
properties and characteristics without sacrifice
of other advantages, and such difficulties have
especially been encountered when attempts are
made to incorporate certain components or in-
gredients into the. soluble oils to impart special
desired properties thereto. Such difficulties in-
clude instability as evidenced by gelling, develop-
ment of a cloudy appearance, or separation of
components, at low temperatures. Instability of
the emulsion, s evidenced by formation of a
“cuff” or cream, or oil separation upon standing
at’ normal temperatures, occurs’ in many in-
stances. In general, relatively large amounts of
soap are employed in attempts to improve the
stability - characteristics of such emulsions, but
in many instances, the use of such an expedient
does not impart the desired stability character-~
istics to the soluble oils. It hag also been pro-
posed to incorporate certain coupling or blending
agents into soluble oils to improve the solubility
of various components therein but, as far as I
am aware, such heretofore proposed composi-
tions  require relatively large proportionate
amounts of soap, or have other disadvantsges.

It has been particularly difficult to obtain sat-
isfactory soluble oils which, when emulsified,
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bossess high film strength. Attempts to incor-
porate in soluble oils, certain “extreme pressure”
agents in amounts sufficient to impart relative-
1y high load-carrying characteristics hag hereto-
fore not been entirely successful, mainly because
Unstable oils and/or unstable emulsions resuilt.
Thus, the usefulness of soluble o0il emulsions in
heavy duty machining operations, such as the
high speed cufting of hard alloy steels and other
heavy duty metal cutting operations, has been
restricted by the limited amounts of extreme
bressure agents possible of incorporation into the
known soluble oil compositions without destroy-
ing the homogeneity of the emulsion.

The main purpose of this invention ig to pro-
vide a soluble oil-.composition which is stable and
otherwise free of the above-stated. objectionable
characteristics, both when in emulsified and un-
emulsified form. Another purpose is to provide a
soluble oil' composition of satisfactory stability,
containing 2 relatively small proportionate
amount of soap; and a related purpose is to. pro-
vide such a soluble oil of non-acid character. A
further purpose of the invention resides in the
production or provision of stable soluble oils con-
taining relatively large proportions -of extreme
pressure agents which are effective and satis-
factory for use as lubricants and coolants in
heavy duty metal cutting operations when emul-
sified with water. Still a further purpose is the
provision of a soluble oil, containing a relatively
large proportionate amount of extreme pressure
agents, that is stable in emulsified and unemulsi-
fied form while containing a relatively low pro-
portionate amount of soap. A further objective
of the invention is to provide a soluble ail con-
taining ‘a relatively large amount of water in
stable solution  with the remaining constituents
thereof, and which is stable over g, relatively wide
range of water contents. Other purposes and
objectives will become apparent as the detailed
description of the invention proceeds.

I have found that the more water, within
limits, which can be incorporated - into soluble
oils in stable solutions, the more stable will be the
emulsion comprising. these soluble oils and ad-
ditional water as prepared for use.  This is
especially true as to the tendency of the emulsion
to form a cream or cuff. In some oil composi-
tions, increased amounts of water cah be ineorpo-
rated by increasing the soap content, but use of
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such an expedient is undesirable as soap is one of
the more expensive ingredients.

According to-this invention, stable soluble oils,
free of the above-stated objections, are produced
by incorporating therein a relativeiy minor pro-
portional amount by weight of each of two or
more particular coupling or blending agents in
particular proportionate amounts. The soluble
oils of this invention, containing such coupling
agents, do not gel or otherwise separate when
cooled and do not become cloudy or separate
when allowed to stand for long pericds at low
temperatures. - A further advantageous feature

is that these soluble cils possess comparatively -

wide water tolerances, by which is meant  the
range of water contents within which they are
stable. This is important from a manufactuf-

ing standpoint in permitting econsiderably Jess'!

exactitude in preparing the formula than is the
case of soluble oils having lower water tolerances.

Another feature of this invention is that by use

of two particular types of coupling or blending

26

agents in combination, highly stable soluble oi:s

are provided that contain relatively Iarge
gifiolints of extreme pressure agents and main-
tain stability in emulsified or unemulsified form
with. relatively low soap concentration. Hence,
by usé of the two coupling or blending agents.in
combination in a manner more fully described

hereinafter, soluble oils are provided that have ;

a high water content, greater water tolerance,
and generally improved stability both in emulsi-
fied-and unemiulsified form without necessitating
use ‘of relatively large proportionate amounts of

§oap: and of considerable importance is the fact:

fhat these results can be obtained in soluble oils
containing high proportions of extreme pressure
agents. _

© Tt aecordance with' this invention, the compo-
site coupling or blendirg agent employed. com-
prises as: one comporent, certain polyhydroxy
aleééhols, as for examplé; ethiylene glycol or di-
éthylehe glycol and as another component, alco-
hol-ethers . siuch ‘as monoalkyl or aryl ethers ‘of
polyhydioxy alcohols, as’ for example, ethylene
glyéol rhonobuityl ethér; monoethyl ether of-di-
ethyléne glyéol, moriophenyl -ether of ethylene
glycol; and the Hke.

The-following example will serve to illustrate
$he" invention in' oneé specific embodiment com-
prisifg an extréme: préssure or high load-carry-
ifig; soluble oil containilig sulfurized sperm oil-as
the extreme: preéssure agent. The ingredient
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shown-as “soap selition,” 4s used herein and:in= -

cluding: the followinig’ examples, comprises about
609 of. the water-solilble sodium salts of md-=
hogaty acids-derived from' petroleum, about-5%
of water, and the balance mineral oil. The in-
gredients are shown in formula amounts, soaps
beitig- formed by action of the sodium hydroxide
with-the wood fatty:acids prior to blending with
“the'reifiaihing constituents. Proportions are by
weight:

Composition A Per Cent
Mineral Oil:(100:S. U. 8. at100° T ocoionimacimniiainn 53:0:
Sulfurized Sperm. Oil (non-corrosive).-.. 25.0
T e 3 RN PR P S R 13.5
Wood fatty acids:_-.._- 2 - 2.15
NAOH (50 B8.) i eo ooz oo comm e mmm oo 1.05
Diethylene glycol S - - 1.14
Ethylene glycol monobutyl éther: - -:oooauasnan Lesealdd : 2,18
Water : - 1.98
100.00
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The foregoing composition is of alkaline nafuré
and will not gel or cloud when held at 40° F.
for 16 hours. The total water content of the
foregoing extreme pressure agent-containing sol-
uble oil is about 3% and its water tolerance is
about 1%. As explained earlier herein, water
tolerance ig the variation in water content which
is permissible without affecting stability. Ob-
tainment of a soluble oil of this character, hav-
ing water tolerance as high as 1%, represents a
substantial improvement in ease of manufacture
over certain heéretéfore kiiown solible oils of this
type which  generally have substantially lower

-tolerances, for example, 0.1 to 0.3%, and. which
- require exercise of very great care in their prepa-

ration. Of additional and considerable impor-
tance; is that the foregoing composition, contain-
ing 95% of thé extreme pressure agent; is stable
in emulsified and unemulsified form even though
the soap contentiis only about 11%, i. ., markedly -

-1éss-than the total concentration of the extreme

pressure agent. i

The proportions of the various ingredients of
the above-exemplified composition may be varied
somswliat. ~However, it Has been found that for
obtainment of both satisfactory water tolerance
and. stability as regards the soluble oil and sta~
bility of its emulsion; the ratio by weight of the
slébnol-ether: agent.: to the: polyhydroxy- alcohok
should be at least onie-to one. Use of an amount
of ethylene ‘glycol’ monobutyl ether substantially
l6gs tharn the aihount of diethylene glycol 'in oils
containing “cerfaifl. special ‘ihgiedients, partic--
ularly extreme. pressure agents, results in.soluble
oils which do not form stable. emulsions when
mixed. with. the required amounts. of water and:
which give: rise -to manufacturing difficulties.be-
cause of: their low-water tolerance. On the other
hand, higher ratios of these coupling agents are
satisfactory, ratios -up-te:about five to one:or
somewhat: higher giving good results in these re-
spects. Preferably;. the: dihydroxy alcohol. cou=
pling ‘agent-component should be present in the

5 solitble oil” in: amounts: corrésponding: to over

about 0.3% by weight of diethylene. glycol
Ariotints -of “this. material ‘ranging up to about
29 have been-founid to give satisfactory results.
While-greater amoutits of ‘this agent-may-be-use-
ful, for-exaniple; up to abotit 3% stich as in'cer=
tain‘instances when sn-exceedingly high concen-
tration- of -extreme pressure agent is employed,
satisfactory results are-optained with better econ-
omy at theTower proportions indicated.

I order to further illustrate the invention, the
tollowing: ‘Table I sets~forth several ‘soluble oil
compositions that’ were prepared by blending, in
the proportions set forth; a mineral oil, sulfurized
sperm oil ag an extrémé préssure agent, and a
concentiate having the followihg coniposition, the
ratio of the polylydfoxy alcohiol to alcoliol-ether
being.1to 2.31:

Y Per Cent
Concenfrate. by
Wiight:

“Soap solution’” .. 64.6
Wood fatty acids b2
NaOH (50 B&y - 3.0
Disthyléne glyéol S 55
Ethylene glyeol monobutyl ether: e dmiazeess 12.7
) U U - 9.0
100.0
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Table I
Soluble gil t%omvgo‘silt]iém, Per
ent by Weig] p
P %fe?%léto?y Ratio of -| Emulsion’ Characteris-
Soen el | Sulfurized | tic (10% soluble ofl
S‘.ﬂf'él" c Solubll)e o1 OS' esrm co%n]))osition in
ize oncen-~ v il: Soa) water,
Sperm .| frage. | Composition P
0il
gg %g gi 2.7:1 GOO%.
3 11 0.
25 15 7.0 3.6:1 | Slight oil Separation;
gg %g 7.? 2, :i GOO% -
8. 3.8: 0. .
20 12 5.6 3.6:1 | Slight oil Separation.
16 20 9.3 1.6:1 | Good.
15 18 8.4 1.9:1 Do.
Bl @ | o om
X 2.5: 0.
15 11 5.1 . 3:1 | Slight ol Separation.
BB B e
5. .8: 0.
10 10 4.7 2.1:1 ; Slight oil Separation.
5 15 7.0 0.7:1 | Good.
5 10 4.7 0.9:1 | Oil Separation.

As is evident from the data in the foregoing
‘table, highly stable soluble oils are set forth that
contain a relatively high proportionate amount of
extreme pressure agent, i. e., from 10 to 25%, and
in each case, the soluble oils containing such high
proportionate amounts of sulfurized sperm oil
were stable in emulsified as well as uynemulsified
form while having soap concentrations consider-
ably less than the total concentration of extreme
pressure agent. Thus, ag shown, when the con-
centration of sulfurized sperm oil was 25%, a
stable soluble oil was obtained by using a soap
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sperm oil as the extreme pressure agent, the fol-
lowing Table II sets forth compositions similar
thereto except that instead of sulfurized sperm
oil, the extreme pressure agent was a commer-
cially -available phosphorus-containing extreme
pressure agent known as “Ortholeum 153" yn-
derstood to be comprised predominantly of tri-
cresyl phosphate. As is shown by the data in
Table II, the results obtained by the use of the
phosphorus-containing  extreme pressure  were
substantially similar to those set forth in Table I
wherein sulfurized sperm oil was employed:

Table 1I
sOllgblec Oilt%on%gqsiltlitoh,
er' Cent by Weig]
P % eiCehntto‘t;y Ratio of Ex- | Emulsion Character-
o in | treme Pres- |~ istics (10% Soluble
Mineral | Phosphorus- Con-| § olubll)e oil sure 0il Composition in
Oil (100 containing cen- | Composition Agent:Soap Water)
SUS at |exireme pres- trate
100° F.) sure agent
20 20 9.3 2.2:1 | Good.
% Bl 7 a1l B
2 7. 2'H 0, -
20 14 6.5 3.1:1 | Slight oil Separation.
18 16 7. g I8 g% Goo%
1 4 6. 1.5: 0.
10 12 5.6 1.8:1| Slight oil Separation.
5 135 7.0 0.7:1 { Good.
5 12 5.6 0.9:1 | 8light Cuff.
86, s 5 10 4.7 1.1:1°} Oil Separation,

concentration down to about 7.0%; when using
20% of the extreme pressure agent, a soap con-
centration down to about 5.6% could be satisfsc-
torily used; with a total concentration of 15%
of extreme pressure agent, stability of the ‘solu-
ble oil was maintained by using a soap concen-
tration down to about 5.1%; and with 10% of
extreme pressure agent, stability was maintained
with a soap concentration -down to as low as
about 4.7%.

Whereas the foregoing table sets forth soluble
oils, as embodied herein, containing sulfurized

G5.
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In-addition to the soluble oils set forth in the
foregoing tabies, compositions were prepared that
contained, instead of sulfurized sperm oil or the
phosphorus-containing extreme pressure agent,
a commercially available chlorine-containing ex-
treme pressure agent known as “Angamol 357
having a chlorine content of 24 % and understood
to contain chiorinated hydrocarbons. As shown
in Table III, use:of the chlorine-containing ex-
treme pressure agent gave results substantially
similar to those obtained by use of the extreme
pressure agents in the compositions of Tables I

5 and I,
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Table IIT
Soluble Oil Compositions,
Per Cent by Weight I;Pel{;v Celiltt Ratio ol E
y Jrelgs atio o1 X~ | pmylsion Characteristlcs
Minenal 0| Chlerize- | e Bl are | 0%  Soluble- 01l In
ineral Qil| contain- on- " H ater,
(100 SUS_ |ing extreme] cen- 001’;111011’1051‘ Agent:Soap :
at 100° F.) | pressure | trate
agent
20 18 8.4 2.4:1 Good
20 15 7.0 2.8:1
20 12 5.6 3.6:1 Shght 011 Separation,
10 15 7.0 1.4:1 Good.-
10 12 5.6 1.8:1 { Slight Cuff.
5 15 7.0 0.7:1 | Good.
5125 5.8 0.9:1 | Oil:Separation.. .
5 10 4.7 1,1:1 Do.

In the compositions set forth hereinbefore, il-
lustrating specific embodiments of this invention,

the stable soluble oils contained a predominat--

20

ing amount of mineral oil comprising the sum of .

the added mineral oil (100 S. U. 8. at 100° F.)
plus the mineral oil (about 35%) present in the
“soap solution” of the concentrate. In each case
wherein the soluble oil contained at least 10%
of extreme pressure agent, irrespective of whether

the:extreme pregsure’agent -was 4 sulfir=, phos=
phierus-, or chlo¥ine-containing compound,;- the’
soltible oil: had good emuision characteristics-at:

soap concentrations-markedly less:than: the con-
centration of ‘extreme pressure agent. - Similarly,

satisfactory’ results are obtained; in -accordarice:
with this‘invention, by use:of higher coneentra~--

tions' of extreme -pressure agents-than: set forth

in-the’ foregoing:tables: ‘

is-illustrative-of this aspect of the invention:
’ ' Ezample . -

A composition was prepared comprising 50%
by weight of sulfurized sperm oil and 50% of
the concentrate described hereinbefore. Hence,
the blend had the following:formula based on &
pbreakdown of the “soap solution” into its con-
stituents, *i. e., mineral oil,

- The followirig example

sodium- salts—-of-
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mahogany acids, and water.
Sulfurized sperm oil - - - e 50.00- -
Sodium salts of mahogany amds _________ 19.38.
Mineral oil - e e 1131
Wood fatty acids oo 2.60-
NaOH (50 Bé.) & e e mmmzm 1.50
Diethylene glycol .- 2,75
Ethylene glycol monobutyl ether _________ 6.35
WAt o e i e i 6.11
100.00

The foregoing eomposition, :containing more
than twice as much extreme pressure agent as
the total concentration of soap, and only 11.31%
of mineral oil (. e., about one-fifth as much
mineral oil as the extreme pressure agent) was
highly stable both in emulsified and unemulsi-
fied form; thesattainment of such stability in-the
high —extreme- pressure agent-containing, low
soap-containing solubleoil being due. to the use
in:.combination of the: alcohol-ether and poly-
hydroxy alcohol in'the manner disclosed accord-
ing to this invention.- Moreover, it is within the
scope of this:invention to-prepare novel soluble
oils, as embodied herein, by incorporating. into
a suitable mineral oil:a concentrate such as set
forth in.the foregoing example but which is sub-
stantially; or wholly, devoid. of mineral oil.
illustration thereof; such a concentrate may com-
prise an extreme pressure agent, a water-soluble

In
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soap: that is substantially: devoid: of mineral oil:
a: polyhydroxyl ‘alcoliol such as diethylene glyeol:

‘and:.an. alcohol-ether such as ethylene glycol:

monobutyl ether, the ether being present in am:
amount of from about one to five times that of the

polyhydroxy alcohol and the polyhydroxy al-

cohol being present in an amount whereby a solu-

ble oil, prepared by use of said concentrate, will

have a concentration of the polyhydroxy alcohol

of fromuabout :0.3:to 3%, the:total amount. of

soap present:in the concentrate being less than
the amount . of’ extreme pressure:-agent-but in-an:
amount sufficient-so that when the:concentrate:
is blended with-a mineral:oil, a:stablé’ composi=:

tion is obtained. In illustration: of such con-:
centrations in- the -concentrate, -the: polyhydroxy:

aléohol: and the gleotiol-ether in:the concentate’
may for example, be 2.75%and 6.35%- respectivery; -
as-shown ih-the example.-

Referring:- to -the -soluble oil- compesxbxons -sets
toith Hereinbefore: in- #lustiation: of:‘the-present:
invention, and particularly to the compositions
in Tables I to III inclusive, it is evident that in
each case wherein the soluble oil contained at
least 10% of extreme pressure agents, the soluble
oils were highly stable with soap concentrations
markedly less than the concentration of extreme
pressure agent. However, when only 5% of ex-
treme pressure agent was present in the soluble
oil, emulsion stability resulted when the concen-
tration of soap was at least substantially equal to
the concentration of extreme pressure agent.

:For example, using 5% of sulfurized sperm oil

and 7.0% of soap, good emulsion characteristics
were obtained, whereas use of 4.7% of soap re-
sulted-in oil separation in the emulsion. Simi-
1afly, using 5% of the phosphorus-containing

‘extreme pressure agent, and 7% of soap, good

emulsion characteristics were obtained, whereas
4.79% - of soap resulted in poor emulsion charac-
teristics. In the examples using 5% of the
chlorine-containing extreme pressure agent, 7%
of soap gave good results whereas 4.7% of soap
resulted in unstable emulsion characteristics.
Hence, with respect to the aspect of this inven-
tion:relating to the preparation:of Lighly: stable:
soluble soils:containinga. concentration:ofcsoap:
lower: than- the : concentration: of- extreme: pres=:
sure- agent, the invention relates:particularly:to:
such.soluble oils:that contain.more than.5%-. of.
an extreme pressure agent, and. more particular-:
ly, that contain at least 10% of extreme pressure.
agent, as use of such: relatively high' conceritia-
tions-of extreme- pressure-agents are* not only’
made-permissible by use of ‘the-aforesaid-comt

bination of an -alcohol-ether and polyhydroxy-
alcohol providing ::high: load-carrying: soluble

75 oil;-bub: with such- concentrations. of:.extreme:
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pressure agents, the amount of soap used to
maintain emulsion stability may be markedly less

" than the total concentration of extreme pressure
agent.

As aforesaid, in practicing the present inven-
tion, essential use is made of a combination of
an alcohol-ether and g polyhydroxy alcohol in
the stated proportionate amounts in order to
provide the novel and advantageous results em-
bodied herein. Whereas it has been shown by
the data set forth hereinbefore, that by practic-
Ing this invention, high load-carrying soluble
oils are provided that contain a concentration of
s0ap lower than that of the extreme pressure
agent, similar results are not obtained when, for
example, in accordance with certain prior art
teachings, the two agents are not employed in
combination in a manner disclosed herein. In
“iltustration thereof, the following composition was
prepared and tested for emulsion characteristics:

Per cent by weight
Mineral oil (100 S. U. 8. at 100° F.)______ 72.70
Sulfurized lard oil 10.00
Soap solution:

Sodium salts of mahogany acids _____ 7.02
Mineral oil e _______ 4,09
Diethylene glycol ..____.__.___.___________ 1.30
Rosin .o 2.15
Caustic soda, - . ___________ . 0.50
Water 1.64
100.00

The foregoing composition containing diethyl-
ene glycol (but devoid of an alcohol-ether), 109
of sulfurized lard oil, and a total of about 10%
soap, when emulsified with 909, by volume of
water, immediately formed a cuff with oil sepa~-
ration evidencing emulsion instability. Hence,
whereas by practicing the present invention, solu-
ble oils containing 10% of extreme pressure agent
are stable with concentrations of soap markedly
less than 10%, as for example, down to about
5.6%, and, in some cases, even down to 4.7% of
soap, compositions similar thereto, but devoid of
the alcohol-ether, do not exhibit such stability
when, as aforeshown, the amount by weight of
soap employed is substantially equal to the
amount of extreme pressure agent.

As an illustration of the load-carrying - effec-
tiveness of the extreme pressure soluble oil com~
positions of this invention, an emulsion of the
composition hereinbefore set forth as composi-
tion A was tested on a Falex Tester. This device,
which is a well known Iubricant testing machine,
comprises a steel pin rotatable between two non-
rotatable steel jaws carrying V-shaped bearing
surfaces, and means for clamping the rotating
pin between the bearing surfaces with adjustable
force. In conducting the test, the oil emulsion
under observation was kept in contact with the
revolving pin while the latter was clamped be-
tween the bearings with steadily increasing force
applied to the jaws. The amount of force, as
indicated on the load-gauge of the machine, re-
quired to cause seizure between pin and bearings
represents failure of the oil by this test. ’

The following tabulated data indicate the
comparative load-carrying capacities of the solu-
ble oil of this invention and certain other soluble
oils. In each case, the compositions tested con-
sisted of 10% by volume of soluble oil and 90%
by volume of water. Loads were applied gradu-
ally during the test while rotating the pin at a
constant speed. The torque recorded represents
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Falex Tester gauge reading and indicates the
lubricating effectiveness ‘of the oils at various

loads.
Test Oil Load Torque Results
(Pound-
(Pounds- | Inches
Gauge) Gauge)
700 19
Composition A of 1, 500 29 |{Load limit of machine,
this invention. 3,000 44 No oil failure. .
Y| B
Ol Bl { 190 2 |oil Failure.
700 18
Ol Co ... 1,500 481l Do.
. 1, 600 52 .
700 28
(0310 2 1,200 46 Do.
w2
. 5 .
OB { & 2B o
700 11
Ofl P ... 1,000 18 Do.
1,200 27

Test 0il B was prepared from a soluble oil con-
taining a mineral oil, about 9% of soap as an
emulsifying agent, water and diethylene glycol
as a coupling agent, but no extreme pressure
agent and no alcohol-ether. Test oil C was of
similar.composition to oil B, but contained about
5% of sulfurized sperm oil, which was approxi-
mately the maximum amount which could be
incorporated in the absence of the two coupling
agents of this invention to obtain a stable emul-
sion. - Test oils D to P, inclusive, were commer-
cially available soluble. oils containing mineral
oil emulsified with soaps but devoid of extreme
pressure additives. ‘

From the tabulated:-test data, it is obvious that
the soluble oil composition of.this invention is
markedly superior in load-carrying capacity .as
compared with other soluble oils tested. - In addi-
tion, it should be noted that, at corresponding
loads, the soluble oils of this invention offer rels-
tively low fricticnal resistance, as evidenced by
the respective torque readings in the tabulated
data of this and the other oils tested.’

As is apparent from the foregoing description,
the invention is not limited to use of the specific
type of extreme pressure agent set forth in the
llustrative examples -included herein, - as _evi-
denced by the fact that when using relatively
high proportionate amounts of a sulfur-contain-
ing, phosphorus-containing, or chlorine-contairi-
ing extreme pressure agent, highly stable soluble
oils were prepared using concentrations of sogp
markedly less than the concentration of the ex-
treme pressure agent. Hence, when soluble oil
emulsions -of 'high load-carrying capacity are
the objective, other known exfreme pressure
agents may be substituted for those specifically
disclosed in practicing this invention, das for ex-
ample, elemental sulfur either in corrosive or non-
corrosive form, sulfur chloride-treated fa ity acids,
and the like.

The use of rosin or other materials normally
tending to impart acidic character is unnecessary
in the present invention. The soluble oils of the
invention can be made neutral or alkaline with-
out affecting stability, with correspondingly less
tendency to corrode metals with which they come
into contact in use and better tolerance when
emulsified in hard water: Likewise, the mineral
oil component may be varied, one of the impor«
tant features being that all or part of this com-
ponent may be mineral oil derived from highly
paraffinic base crudes. - Paraffinic oils, particu-
larly of -Pennsylvania crides, heretofore have
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i § |
~been-considered diffievlt-to ineorporate in soluble
+oils-withoutaffecting stability.

Although the present invention has been-de-
seribed in. conjunction with certain preferred
embodiments thereof, those.skilled in the art will

_readily recognize fthat variation and modifica-
tions can be made.  Such modifications and vari-
ations are to be considered:to-be within the pur-
view of the specification .and scope of the ap-

pemded:claims.

I claim:

1. A stablessoluble oil composition comprising-a
mineral oil, about 5 to about 50% based on the
weight of said composition of an extreme pres-
sure agent from thé group consisting of sulfur-
containing, phosphorus-containing -and. chlorine-
containing extreme.pressiure-agents for said min-
eral oil, a waterssoluble soap as an emulsifying
agent, water in an’ amount. sufficient to inhibit
said composition‘against gelation but less than

--gn -amount -sufficient-to-induce-separation of said

~composition;.about:0:3:to-about 3% of a poly-hy-

“droxy :alcohol and an:amount of.an:alcohol-ether

vof from about one:to about five times that.of the

“poly-hydroxy ‘alcohol, the itotal amount of soap

‘peing less than the amount of extreme pressure

sggent’ but sufficient ‘to:stabilize the composition

-ggainst separation.

2.. A stable soluble oil composition :comprising
g mineral oil; about 5 fo:about 50% hased on:the
-weight of - said -coniposition..of -an oil-solubie:ex~
treme: pressuresagent from-the group -consisting
ofsulfuir-containing, ‘phosphorus-containing, and
sghlorine=containing -¢compounds, a’ water=soluble
soap as an emulsifying agent, waterin anamount
:sufficient to- inhibit said- composition :against

sgelation-butless than:an -amount sufficient to

sinduce separation of ;said composition, about 0.3

-toiabout 3% of:an ethylene glycol and an-amount

-of :4:glycol-ether of from mbout. one to ahout-five
-timesthat-of the ethylene glycol, thetotal amount

--of :s0ap being Jess than the amount of extreme
~pressure agent but:sufficient to-stabilize the com-~
position against-separation.

3. A-stable-soluble o0il composition comprising -

.5 mineral oil, from about:10% and: up-to-about
50 % ‘based: on the-weight-of said composition of
.an extreme pressure-agent from-the ;group -con-
-sisting-of sulfur-containing, phosphoerus-contain-

ing--and -chlorine-containing - extreme  pressure

.agents-for said mineral -oi]; - water in amn amount
~sufficient to inhibit-said.composition against gela-
-tion but less-than.an -amount-sufficient-to induce
separation -of -said -composition, a ‘water-soluble

;soap as-:an- emulsifying agent, and & coupling -

-agent consisting -essentially of :from -about 0:3-to
-about 3 % of an-ethylene:glycol and sm-amecunt of
& glycol-ether of .from about -one to.about-five
timesthat of the ethylene glycol, the total amount
_ofseap being -present in -an-amount -sufficient : to
stabilize .the -stated -composition against -separa-
tion but less than that required to stabilize the
-stated composition .against..separation in the
absence of the said .coupling. agent.

"4, A stable-soluble:oil composition comprising a :

_mineral. oil, from about-5 to.about 50% bhased on
.the weight of .said composition of an. extreme
.pressure:agent from:the group -consisting of sul-
fur-containing, phosphorus-containing, and chlo-
-rine-containing .extreme pressure-agents for -said
_mineral oil, :a water soluble seap as an-emulsify-
_ing..agent, Water in :an amount sufficient to - in-
~hibit: said -composition against gelation but less
‘than an amount sufficient to.induce separation of
-Sald composition, and .a coupling agent -compris-
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-ing from -about 0.3.to about 3% of diethylene
glyeol .and . an ameunt  of -ethylene glyeol mono-
butyl-ether.of from about one to about five times

that of the ethylene glycol, the total amount: of
seap being-less. than the amount of extreme:pres-

sure:agent but sufficient to stabilize the.compe-

sition-against separation.
5. -A.stable ‘soluble oil composition comprising

‘a mineral oil having incorporated therein-more

than ahout 5% and:up to.about 50% . by-weight
of .an .extreme pressure agent from .the. group
consisting - of sulfur-containing,  phosphorus-
containing and -chlorine-containing - extreme

_pressure agents.for said oil, a water-soluble-soap
.as an emulsifying agent, water in an amount.suf-

ficient.to .inhibit said composition against gela-

tion but-less than an amount sufficient-to-induce
.separation of said.-composition, and a -coupling

agent .comprising from -about 0.3 :to .about 2%
of-an ethylene glycol.and an amount.of -a.glycol
ether of from about one to about five times that

- of the ethylene glycol, the total amount of soap
being less than the amount of. extreme -pressure
-agent but sufficient - to stabilize the composition

against separation.
6. A-stable -soluble-oil-composition -comprising

-a mineraloil having incorporated -therein-about

25 to-about 30% by-weight of -a-sulfur-containing

-extreme pressure-agent, about-12% -of -a water-
-soluble -seap -as an emulsifying-agent, water in
—an amount sufficient to inhibit-said -composition
~ggainst gelation but less than an amount suf-

ficient to induce separation of said composition,

about 1% -of an ethylene glycol,and -about:2%
-of a glycol ether.

7. .A.coneentrate, adapted for use in:a mineral

.0il.to form. astable soluble oil composition, which
_comprises more than-about 5% and up to-about

50%-by weight of an.oil-soluble-extreme. pressure

‘agent from -the group consisting of .chlorine-con-
-taining, . phosphorus-centaining. and sulfur-con-
taining extreme pressure agents, a water-soluble
-soap, water .in an amount sufficient to inhibit
.gelation. but less than an amountsufficient. to

induce separation of said concentrate upon solu-
tion thereof in a mineral oil; about 0.3% to about
39% of a polyhydroxy alcohol, and an -alechol-

ether in an amount of from about one to about

five times that. of .the polyhydroxy alcohol, the
total amount of soap. in said -concentrate being
less than-the amount. of extreme pressure.agent

Jbut in an amount sufficient to provide a-stable

solution by blending .said concentrate with a
mineral oil in proportions resulting in a mineral
oil eomposition econtaining more than.about 5%
of said extreme pressure agent.

8. A concentrate, suitable for use in a-mineral

-0il-to form a stable soluble oil compogition, which
comprises more than.about 5% and up to about

509% by weight of .an -extreme  pressure agent

from the group consisting of sulfur-containing,
‘phosphorus-containing, and chlorine-containing
.extreme. pressure :agents -for mineral oils, -a wa-

ter-soluble soap, water in an amount sufficient to
inhibit -gelation but less than an amount suffi-

.cient to induce separation of -said concentrate

upon solution thereof in a mineral -oil, -about

0.3 to .about 3%  of an ethylene glycol and an
amount of a -glycol ether of-from about -one to

about five times that of the ethylene:glycol, the.

total amount of -soap in said .concentrate being
less than the ‘amount of extreme pressure agent

but in an amount sufficient -to -provide :a. stable

solution by -blending said concentrate with :a
.mineral oil in:proportions resulting:in a:mineral
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0il composition containing more than about 5%
of said extreme pressure agent.

9. A composition, as defined in claim 1, where-
in the extreme pressure agent is sulfurized sperm
oil,

10. A eomposition, as defined in claim 1, where-
in the extreme pressure agent is sulfurized sperm
oil and the polyhydroxy alcohol is an ethylene
glyeol.

11. A composition, as defined in claim 1, where-
in the aleohol ether is ethylene glycol monobutyl
ether.

12. A composition, as defined in claim 1, where-
in the extreme pressure agent is present in an
amount of about 10 to about 259% based on the
weight of said composition.,

13. A composition, as defined in claim 1, where-
in the soap is a metal salt of petroleum ma-
hogany acids.

1Y
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14. A composition, as defined in eclaim 13,
wherein the soap is a sodium salt of petroleum
mahogany acids.
STANLEY P. WAUGH.
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