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The present invention relates to novel composi-
tions, adaptable for use as-cutting oils,.and prepa-
ration thereof.

As is known by those skilled in the.ait, the
presence. of sulfur in cutting oils.is highly desir-
able and, particularly,. for:the-reason that sul-~
furized oils retain.their- lubricating and. cutting
qualities better than unsulfurized oils during cut-
ting -operations. However, oils vary greatly in
their- ability to .absorb. and maintain sulfur.in
stable solution and/or combination and many.oils
do not. possess the.capacity of absorbing, and
maintaining in stable. solution and/or combina-
tion, a.concentration of sulfur sufficient to per-
form in a highly satisfactory. manner as cutting
oils, particularly for use in heavy duty cufting
operations. Henee; and as.evidenced by: the num-
erous.investigations.that have been made and, on
the. basis of, which many patents have.issued, the
art has resorted.to use of sulfurized bases for
addition . to. mineral oils to. provide cutting. oil
compositions. For such, purposes, the bases. em~
ployed. are normally. characterized. by having.a
high. sulfur absorption capacity, e. g.,. & greater
eapacity for-absorbing sulfur.than the oil.of lubri~
cating quality with which the sulfurized base -is
blended.to form cutting oil:compositions..

One type of such -bases which has. found: con~
siderable application as a sulfurized: cutting..oil
base is tail oil, a product well-known.to the ark,
obtained. as. & by-product. in. paper. manufactur-
ing. Tall oil has & high sulfur. absorption capac-
ity and, for that:reason, as. well as. for purposes
of economy, has eonsiderable merit for: such usage.
In illustration thereof, reference -is. made to. sul-
furized tall oil-containing cutting oils _as.disclosed
in patents such as: U. 8. Patent: No. 2,198,562,
Ne. 2,417,283 and:No. 2,492,198.

Tall oil, either in crude.or refined form, ig.char-
acterized by containing fatty acids, rosin acids,
and  sterols. Depending upon the particular
source from which the tall oil is-obtained, and
whether in crude or refined form, therproportions
of the aforesaid-constituents in. fall oil may-vary
over a rather wide range; For example, in some
instances; the fatty acid content may. vary- be-
tween ahout.20-to about 60 %, the rosin-acids fram
about 70 to:about 20%, with the remainder being
sterols. A more specific: illustration includes a
commercially available tall- oil composition mar-
keted as.“Tndusoil A" comprising 55 to. 60 % fatty
acids, 34 to 38% rosin acids and 6 to 109, sterols.
Whether employed: in-crude: or refined: forns,: tall
oil will usually absorb:mere than 25% by weight
of sulfur, and; in-some- cases, up:to- abaub 40%. -
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Although, for contemplated.usage as a. cutting oil
base, tall oils. may in some.cases be sulfurized to
their. maximum sulfur absorption capacity, sul-
furization to such. an extent sometimes provides
substances that.indicate insolubility or otherwise
unstable characteristics in mineral oils. “Hence,
and for contemplated, usage as.cutting.oil bases,
it is generally preferable to-sulfurize tall oils for
ahsorption thereby of up to about 25% by: weight
of sulfur, e. g. .from about-5 to about 25%.
Depending upon the particular cutting operations
for which a cutting oil composition is to be em-
ployed, the. amount. of sulfurized a1l oil. blended
with s, mineral.oil-of lubricating. grade may be
varied over a.rather wide.range.. In illustration,
the amount. of sulfurized tall oil employed.may:
vary from.-akout 2 to-abouf 50.%: by. weight.based
on the mineral oil in providing cutting: oil-blends,
the lower concentrations .of the sulfurized. base
being normally employed. for light.cutting opera-
tions with use of inereasingly higher concentra-
tions.as. the severity of the contemplated. cutfing
operations. increases. -Since. the .art. is. aware.of
numeraus.methods for sulfurization of bases such
as. tall oils, it is not deemed. necessary ta.describe
such. methods. in. detail herein, but,. for. purposes:
of illustration, a.suitable method is.sef.forth in
TU..S. Patent. No. 2,198,562. which.comprises heat-
ing. tall oil admixed.with:sulfur to.300 to:400°-F.
for-2.to.4 hours..

"Although, for: reasons.such-as.aforesaid, tall.oil
has. . considerahle - merit: for .sulfurization. and
blending of -the-sulfurized. product with.mineral
oils, to provide cutting oil compositions,.the.use
of sulfurized tall oil as.a.cutting oil base.is atiend-
ant.with numerous. difficulties in.cutting: opera-
tions:. -In-one form; such: difficulties-arise from
the tendency of sulfurized.tall oil-compositions to
form:sludee.and/or gum. upon standing or-during

use thereof in eutting operations.. .In still:another

form,. difficulties. arise from the tendency .of.sul-

furized . tall .oil-containing -compositions.to-form

gifficultly removable, adherent deposits.on metals

undergoing a- cutting operation,.as.well.as.on the

metal cutting-equipment, with which metals -the

cutting -oil is- in. contact. - That- such-difficulties

are encountered-in.the normal. use:of. sulfurized
tall oil-containing cutting oils is clearly-appaxent
from. prior -art.diselosures,. illustrative..of -which
are disclosures-such as in aforesaid U..S. Batents

Nos: 2,198,562 and 2,429,198. -In addition. to-the

foregoing,, sulfurized. tall oil-containing.cutting

_oils;have been found. to have.still another. draw-

back in-that.they exhibit a. decided-tendency: to

‘stain and/or discolor mefals-with which-they are
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in contact, as, for example, the metals undergoing
a cutting operation and the cutting equipment
employed. In many cases, observations have
shown that such staining occurs even before the
cutting oil evidences breakdown by occurrence of
an appreciable amount of sludge and/or forma-
tion of a difficultly removable, adhesive deposit
on the metals. Hence, and although tall oils have
considerable merit for sulfurization and use as
cutting oil bases, the advantages resulting from
use thereof are substantially minimized, if not
oftentimes outweighed, by the aforesaid draw-
backs. Hence, there is a need in the art for an
improved cufting oil composition, in which sul-
furized tall oil is employed, that is devoid of, or
inhibited against, the normal tendency of such
cutting oils to exhibit the aforesaid drawbacks
which, obviously, have retarded the more exten-
sive usage of sulfurized tall oils in cutting oils.
By the present invention, defined more fully here-
inafter, such & need has been fulfilled by use, in
a sulfurized tall oil-containing cutting oil, of cer-
tain chemical compounds that result in a novel
¢utting oil devoid of, or substantially inhibited
against, the normal tendency of sulfurized tall
oils to exhibit the aforesaid drawbacks.

. Generally speaking, and with respect to the
aspect of this invention relating to compositions
adaptable for use as cutting oils, such composi-
tions comprise a blend of a mineral oil with a
sulfurized tall oil and, in which blend, there is
dissolved a small amount, sufficient to inhibit the
sulfurized tall oil to exhibit the aforesaid draw-
backs, of an oil-soluble metal salt of an ester of
thiophosphoric acid. In a more specific embodi~
ment, and particularly wherein the metal salt
exhibits insolubility characteristics in the sulfur-
ized tall oil-mineral oil blend, the invention em-
bodies use therein of a solubilizing agent for the
metal salt, particularly suitable illustrations being
the metal soaps of fatty acids and the alkali and
alkaline earth metal soaps of sulfonic acids.

" With reference to the mineral oil component of
the novel compositions, a wide range of mineral
oils ‘may be employed, the particular physical
characteristics thereof being dependent upon the
particular cutting operations for which the cut-
ting oil composition is to be employed. Thus, the
mineral oil component may comprise either a
mineral oil or fractions thereof that possess Iubri-
cating qualities and which may be derived from
‘any of a variety of petroleum crudes, including
the paraffinic, naphthenic and mixed crudes. In
more specific aspect, the lubricating oils em-
ployed preferably have a viscosity of from about
‘50 to about 900 8. U. 8., and still more preferably,
-from about 99 to about 300 S. U. S. at 100° F. and
‘3 flash point of at least about 300° F. It should
be ‘understood, however, that although mineral
‘oils having properties as aforesaid are particu-
larly suitable, such properties have been set forth
-as illustrating suitable characteristics from a pre-
Terred, and not limitative viewpoint, as the in-
‘vention embodies use of mineral oils of lubricat-
‘ing. quality that, though they may not possess

‘the aforesaid properties, are nevertheless suit-

able for use in a cutting oil for particular cutting
‘operations.

* In preparing the compositions of this invention
‘that are adaptable for use as cutting oils, the
‘mineral oil component may be a mineral oil per
'se, iractions thereof, or such mineral oils and
‘fractions that have been sulfurized so as to con-
‘tain sulfur in stable solution and/or combination.
‘By use of sulfurized oils as the mineral oil com-
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ponent, certain advantages may be obtained, par-
ticularly in that by use of a sulfurized mineral
oil for blending with sulfurized tall oil, blended
compositions may be prepared that confain a
higher concentration of sulfur in stable solution
and/or combination than is obtainable if the min-
eral oil itself is not sulfurized, or for purposes of
economy, certain advantages may result in using
both a sulfurized mineral oil and a sulfurized tall
oil in preparing the cutting oil compositions. In
the use of sulfurized mineral oils, any of the
methods known to the art for effecting absorption
of sulfur by a mineral oil may be employed, 2
suitable illustration of which comprises mixing
the oil with sulfur (e. g., sulfur flour) and heat-
ing the mixture with agitation at an elevated
temperature such as 280 to 300° F. until the
sulfur is in solution. The thus heated mixture is
then allowed to cool to a normal temperature,
€. g., about 70° F., and any sulfur that may pre-
cipitate out of solution may be removed by any
suitable method, e. g., filtration, to provide a min-
eral oil containing sulfur in stable solution and/or
combination.

The component employed in combination with
the sulfurized tall oil-mineral oil blend or sul-
furized tall oil-sulfurized mineral oil blend to in-
hibit the tendency of the sulfurized tall oil to
exhibit the aforesaid drawbacks is an oil-soluble
metal salt of an ester of thiophosphoric aeid; In
more specific. illustration, such components in-
clude the oil-soluble metal salts of esters such as
cetyl thiophosphate, cetyl phenyl thiophosphate,
lauryl thiophosphate, octadecyl thiophosphate, di-
cyclohexanyl thiophosphate, cleyl thiophosphate;
and the like. Especially suitable illustrations are
the oil-soluble metal salts of thiophosphoric acid
esters obtainable by reacting aliphatic, cycloali-
phatic, or alkyl cycloaliphatic aleohols with phos-
phorus pentasulfide which apparently are di-
(alkyl, cycloaliphatic or alkyl cycloaliphatic) thi-
oesters of phosphoric acids. The metal salis of
such esters may be prepared by any suitable
means therefor known to the art, suitable ex-
amples of which include simple neutralization
of the esters with suitable salt-forming bases or
by double decomposition. A wide variety of salt-
forming radicals may be employed for the pur-
poses of this invention but, for purposes of illus-~
tration, without intent of limitation, suitable salt-
Torming radicals include those of metals such as
‘zine, barium, calcium, and the like.

In order to further illustrate the invention, the
following examples are set forth. In the ex-
amples, Example I represents a composition illus-
trative of a commercially available cutting oil,
‘containing sulfurized tall oil, which, however, is
devoid of a metal salt of a thiophosphate, and
hence, is not in accordance with compositions as
embodied by the present invention. The remain-
ing examples represent compositions prepared in
.accordance with this invention and, by compari-
‘son of the data presented therewith with the data
set forth in Example I, it ig clearly evident that
the compositions of this invention exhibit a
‘marked superiority due to use therein of the metal
salts of the thiophosphates in combination with
the sulfurized tall oil-containing compositions.

In the examples, “Sulfurized 100 Pale Oil” rep-
resents 100 pale oil that was sulfurized by mix-
ing sulfur flour therewith and by means of agi~
tation with heating to 280 to 300° ., absorption
of sulfur by the oil was effected to the concentra-
‘tions set forth in the examples. '

As employed in the examples, the term “sul-
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furized base” designates “Indusdil'A,” as defined
hereinbefore; sulfurized to:a 15% sulfur concen-
tration, sulfurization thereof -having been-effected
by heating “Indusoil A” with sulfur flour, with
agitation, at 350° F. for 2 to 3 hours.

With refersnce to the data in' the following
examples, the results- set forth with ~respect-to
the metal-staining and adherent deposit-form-
ing-characteristics of :each -composition were-de-
terminsd by ‘subjecting each -composition to the
following test: A measured amount of the com-
position -was placed in a tin cup containing "a
coiled ‘strip of steel in-a manner whereby a bor-
tion of the coiled strip was  kept immersed “in
the test oil. “The test-assembly was then placed
in an oven maintained-at 200° F., and,-at daily
intervals, the ‘specimen was observed for-evidence
of ‘metal staining and oceurrence -of adherent
difficultly-removable deposits from the metalsur-
faces in -contact with the test oil -composition.

CExample T

A composition wag prepared comprising 7 ‘blend
by weight of 93% of sulfurized 100 pale0il (82.1%
pale oil and 0.9% suifur), 2% of #1 lard oil, and
59, ‘of sulfurized base. "When subjected 1o the
aforesaid test, this . composition, jltustrating -a
currently available cutting oil’ composition, “€x~-
hibited initial metal staining within 48 hours
and by the completion of 160 hours; an adherent
deposit that was-difficult to remove had deposited
upon the metal surfaces.

Example Il

Tn -accordance with this invention; a-composi-
tion was prepared comprising a blend by weight
of the following [ingredients: '92:5% stilfurized
1100 pale oil (91:7% pale oil and 0.8% of sulfur),
459, sulfurized base and 3% -of “Tiubrizol 328,”

which is understood to- comprise a ‘mineral oil -

solution containing on the -order "of “about 47 to
559 by weight of a zinc salt of di(alkyl -cyclo-
hexyly dithiophosphates. ‘The ;composition of
this example, when subjected to the ‘aforesaid
test, showed a marked improvement ever the
composition .of Example I in that initial metal
staining was inhibited for about 115 hours and
no formation of an dadherent deposit on the'metal
had occurred up to 500 hours.
“Example  II1
A composition was prepared containing a blend
by weight -of the following ingredients: 92% sul-
furized 100 pale oil (81.2% pale ‘0il - and -0.8%
sulfur), 5.0% sulfurizing base, 1.5% of “Lubrizol
328” and 1.5% of “Petronate,” the latter being
a 60-65% solution of sodium salts of ‘mahogany
acids in mineral oil. When exposed to the con-
ditions of the aforesaid test, initial metal stain-
ing was inhibited for about 125 hours and no
adherent deposits had occurred on the metal up
t0.500 hours.
Example IV
‘A composition was prepared containing = blend
by weight of the following ingredients: 93% sul-
furized pale oil (92.2% pale oil and 0.8% sulfur),
459, sulfurized base, and 2.5% of “Lubrizol 338,”
a composition understood to comprise about 16%
of a zinc salt of a di(alkylcyclohexyl) -dithio-
phosphate and about 36% of a calcium salt of a
petroleum mahogany acid dissolved in a mineral
oil. ‘When exposed to the conditiong of the afore-
. said test, no evidence of metal staining oceurred
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herent-deposit-onithe metal -wasiinhibited for
about-450 hours. B
. Erzample-V

A composition wag preparéd containing @ blerid
by weight of the following.ingredients:"93% sil-
furized .100 pale oil (92:2% . pale oil.and.0.8%
sulfur), 45% sulfurized base, 1.25% of “Luibrizol
338”7 and. 1.259%. of “Petronate.” ~"When. sub-
jected. to the aforesaid test, the results obtained
with respect. to..staining and .deposition of. -ad-
herent. deposits were similar. to those obtained
in-Example IV.

“Example VI

- A-composition was:prepared-containing a-blend
by weight of :93% sulfurized 100 pale. oil (92.2%
pale oil. and 0.8%.:sulfur); 4:5%: of -sulfurized
base, and:2.5% of “Lubrizol 747,” the latter being
understood to.comprise:about 30:t0:40% by weight
of “the barium salt-of a:di(alkylcyclohexyl): di-
thiophosphate dissdlved -in.'a’ mineral-oil. :Al-
though. such.:a. composition may be satisfactory
for- use in..certain cutting operations, such :as
those involving high temperatures;it has-a: tend=-
enecy to exhibit cloudiness:and.precipitate-atnor=-
mal temperatures ((room). .. Hence, to overcome
such a tendency, the aforesaid :composition:was
modified by decreasing the:amount. of “Litbrizol
7477 :and adding “Petronate” to provide. the fol-
Jowing composition: :93%.0f 100 pale-oil (92.2%
pale .oil .and 0.8%:.sulfur), 4.5% ~of .sulfurized
Jbase, -1:25% -of . “Lubrizol 747" Jand.-1.25%..of
“Pgtronate;” “When :the-modified. composition
‘was subjected-to. the aforesaid test, initial mebal
staining was. inhibited for about 285 hours and
formation of adherent deposits on the metal was
inhibited for about 400 hours.

“Exagmple VII

A composition was prepared containing.a blend
by weight of the following.ingredients: 93%. of
ssulfurized 100 pale .0il (92.2% pale oil and 0.8%
sulfur), 45% of sulfurized base, and 2.5% of
“Aerolube 68, the . latter ~bheing -understood. to
-comprise -a ‘barium :salt -of - thiophosphoric -acid
-esterified with - Ce. to :Cs.alcohols. ..Similarly:to
the .composition .set-forth :in:the preceding:ex-
-ample, the composition:of-this.example exhibited
4 tendency o develop. -haze: and:precipitation: at
-normal . temperature {room) and, hence; to over-
-come.such-a tendeney, the.composition was.nodi~
fied to. the following: 93%..of sulfurized 100..pale
-0il (92.2% -oil.and.0.8% sulfur) ;:4.5% sulfurized
base, -1.25% . of -“Aerolube . 68" and .1.25% :of
“Petronate.”  In preparing. the modified:.com-
position, a .concentrate was prepared by blending
the sulfurized. base, ‘“‘Aerclube 68”-and “Petro-
_nate” in g ratio.of 4.5:1.25:1.25, respectively, by
weight and the concentrate was then dissolved
“in. the sulfurized 100. pale :0il.to.form the afore-
‘said ‘modified composition. - When this composi=
“tion wassubjected to the aforesaid tests, mometal
~staining -or formation ‘of adherent:deposits had
coceurred upon:anobservation at. 1;000. hours.

Example VIII

A composition - was prepared that wasidentical
to the modified. composition of Example VIT-ex-
cept that sodium  oleate was-substituted for-the

“Pgtronate;” Such —a ~composition -inhibited
initial metal staining for about-300 hours and-no
- formation-of-adherent deposits was ‘observed-up

“for about 280 hours and” formation of "an wd-"78*t0 about 220 hours. : ‘
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- Although, as in the foregoing exampies, speci~
fic concentrations have been employed for the
various ingredients of the compositions set forth
that are highly satisfactory cutting oils, the con-
centrations have been employed as illustrative of
specific, and not limitative, aspects of the inven-
tion. As aforesaid, the invention, with respect
to compositions suitable for use as cutting oils,
relates to compositions comprising a mineral oil,
a sulfurized tall oil, and an oil-soluble metal salt
of an ester of thiophosphoric acid in an amount
sufficient to stabilize the sulfurized tall oil in the
manner aforesaid, and when necessary, a solu-
bilizing agent for the metal salts, said solubiliz-
ing agent being, preferably, an oil-soluble metal
soap as illustrated by the oil soluble metal soaps
of fatty acids, oil-soluble metal soaps of sulfonic
acids, e. g., petroleum mahogany acids, and the
like. . In more specific illustration, the composi-
tions embodied herein, comprise a mineral oil, (or
sulfurized mineral oil), a sulfurized tall oil in
an amount of about 2 to about 50% based upon
the weight of the mineral oil (or sulfurized min-
eral oil), and an oil-soluble metal salt of an
ester of thiophosphoric acid in an amount suffi-
cient to stabilize the composition as aforesaid, the
metal salt normally being employed in concen-
trations of from about 0.1 to about 10% based
upon the weight of the composition. In cases
wherein the aforesaid metal salt indicates insolu-
bility characteristics, the solubilizing agent
should generally be employed in a concentration
on the order set forth hereinbefore for the metal
salt of the thiophosphate. In still more specific
illustration are mineral oils (or sulfurized min-
eral oils) having the following concentrations of
the sulfurized tall oil and inhibitors dissolved
therein:

Percent by weight of mineral
oil compositions
Sulfurized tall oil About 2 to about 20
-Oil-soluble metal salt of
ester of thiophosphoric

acid

About 0.1 to about 5.0

Although, as evidenced by the data in Examples
II to VIII, it is apparent that highly satisfactory
-results as embodied herein are obtained by prac-
-ticing the invention in the generic manner afore-
said, particular reference is made to Example
VII wherein the stabilizing component employed
‘was “Aerolube 68,” g barium salt of thiophos-
phoric acid esterified with Cs to Cs alcohols. Al-
though the blend, devoid of the metal soap,
exhibited a tendency to haze at normal tem-
‘peratures, the use therein of the metal soap of
-mahogany acids not only provided a clear, stable
solution bui, additionally, provided markedly
superior results in that no metal staining nor
deposition of adherent deposits had occurred
after 1,000 hours of exposure in the gforedefined
-test. As such, and as indicated by such superior
performance, a particularly preferred aspect. of
this invention embodies the use of barium saits of
. the thiophosphates in combination with an oil-
soluble metal scap, and, still more preferably,
barium salts of thiophosphoric acids, esterified
with Cs to Cs alcohols, in combination with an
-oil-soluble metal salt of a petroleum mahogany
_acid.
In the aforesaid examples, the compositions
seb forth therein, with the exception of modified
_composition of Example VII, were prepared by
blending the mineral oil with the sulfurized base
and dissolving the inhibitors in the resulting
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blends. The modified composition of Example
VII, as aforesaid, was prepared by first preparing
a concentrate comprising the sulfurized tall oil
and the inhibitors, the sulfurized tall oil repre-
senting the major proportion by weight of the
concentrate. Irrespective of whether the com-
positions embodied herein are prepared by use of
a concentrate as in the modified composition of
Example VII, or by blending of individual ingredi-
ents, the final compositions exhibit similar prop-
erties with respect to the action of the metal
salt in inhibiting the sulfurized tall oil against
its tendency to exhibit drawbacks as aforesaid.
Henee, in addition to the novel cutting oils per se,
the present invention also embodies as novel com-
Dositions, concentrates comprising a sulfurized
tall oil in major proportion in combination with
an amount of an oil-soluble metal salt of a thio-
bhosphate sufficient to stabilize the sulfurized
tall 0il as aforesaid. In illustration, such con-
centrates may comprise, by weight, more than
50% of sulfurized tall oil, e. g., 60 to 80%, about
2 to 25% of an oil soluble meta] salt of a thio-
phosphate, and the balance may comprise a suit-
able diluent and/or solvent, e. g., a mineral oil,
and in cases wherein it is desired to employ an
oil-soluble metal soap, the composition may suit-
ably contain a concentration thereof of from
about 2 to 20%. More specific illustrations of
such concentrates include the following:

Percent by weight

(@) Sulfurized tall oil_._______________ 62
Zine salt of dialkyleyclohexyl) di-

thiophosphates ________________ 17-20

Mineral oil...___________________ balance

(D) Sulfurized tall oil________________ 62
Zinc salts of di(alkylcyclohexyl) di-

thiophosphates - ______________ 8-12

Na salt of mahogany aecids_________ 12-15

Mineral ofl_______________________ balance

(¢} Sulfurized tall oil_._______________ 64.0
Zine salts of di(alkyleyclohexyl) di-

thiophosphates wo o _____ 6.0

Ca salt of petroleum mahogany acids 14.0

Mineral oil_ - balance

(d) Sulfurized tall oil.________________ 64.0
) Zinc salts of di(alkyleyclohexyl) di-

thiophosphates - . _____________ 3.0

Na salt of mahogany acids_________ 70

. Mineral oil ______________________ balance

(e) Sulfurized tall oil_________________ 64.0
Barium salt of di(alkyleyelohexyl)

dithiophosphates .______________ 8-12

Na salt of mahogany acids.________ 12-15

Mineral ofl.______________________ balance

It is apparent from the foregoing that by use
of concentrates comprising the sulfurized tall oil
_in major proportional amount by weight blended
with an oil-soluble salt of a thiophosphate, and,
when desired, also containing a suitable oil-sol-
uble metal soap, concentrates are provided that
Inay be employed to facilitate blending operations
_in preparation of suitable cutting oils, and espe-

cially enables adjustable on-the-job breparation
-of such cutting oils to suit particular cutting
needs that may vary as to severity of the cutfing
operations.

-Although, and as is apparent from the fore-
going description, the invention relates to com-
. bositions, adaptable for use as cutting oils, that
-essentially contain a mineral oil, sulfurized tall
.0ll and an oil-soluble metal salt of an ester of
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thiophosphoric acid, as well as concentrates that
contain a sulfurized tall oil in combination with
such a metal salt, it is within the scope of this
invention to include such compositions and con-
centrates that may contain, in addition to the
aforesaid, small amounts of other addition agents
to impart certain desired properties to the com-
positions. In illustration, the compositions em-
bodied herein may contain substances such as
fatty oils, anti-corrosives, scenting agents, germi-
cides, diluents, etc. However, in making use of
such added ingredients the particular type and
concentrationg thereof employed are such as not
to deleteriously alter the capacity of the metal
salts of the thiophosphates from performing in
desired manner, as aforedescribed, in combination
with sulfurized tall oils.

Although the present invention has been de-
scribed in conjunction with certain preferred em-
bodiments thereof, those skilled in the art will
readily recognize that variations and modifica-
tions are to be considered within the purview of
the specification and scope of the appended
claims,

I claim:

1. A composition, adaptable for use as a cutting
oil, comprising a mineral oil in major amount
based on the weight of said composition, an oil-
soluble sulfurized tall oil in an amount sufficient
to improve the lubricating qualities of said oil
but having a tendency to form deposits adhesive
to metals in contact therewith, and an oil-solu-
ble metal salt of an ester of thiophosphoric acid
in an amount sufficient to inhibit said composi-
tion against formation of adherent deposits on
metals in contact therewith.

2. A composition, as defined in claim 1, where-
in the mineral oil is a sulfurized mineral oil.

3. A composition, as defined in claim 1, which
containg, in addition, an oil-soluble solubilizing
agent for said metal salt.

4. A composition, as defined in claim 3, where-
in the solubilizing agent is an oil-soluble metal
soap.

5. A composition, as defined in claim 1, where-
in the mineral oil is a sulfurized mineral oil and
which composition contains, in addition, a solu-
bilizing agent for said metal salt.

6. A composition, as defined in claim 1, which
contains the sulfurized tall oil in an amount of
about 2 to about 50% based on the weight of
the mineral oil.

7. A composition, as defined in claim 1, which
contains about 0.1 to about 10% by weight of
the metal salt.

8. A composition, as defined in claim 1, which
contains the sulfurized tall oil in an amount, of
about 2 to about 50% based on the welght of
the mineral oil and from about 0.1 to about 10%
of said metal salt based on the weight of said
composition.

9. A composmon, as defined in claim 8, Where-
in the mineral oil is a sulfurized mineral oil.

10. A concentrate, adaptable for blending with
a mineral oil of lubricating quality to prepare
cutting oil compositions, comprising a sulfurized
tall oil in major proportional amount based on
the weight of said concentrate and a minor
amount, sufiicient to inhibit the tendency of the
sulfurized tall oil to form adherent deposits on
metals in contact therewith, of an oil-soluble
metal salt of a thiophosphoric acid ester.
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11. A coneentrate, as defined in claim 10, which,
in addition, contains an oil-soluble solubilizing
agent for said metal salt.

12. A concentrate, as defined in claim 11,
wherein the solubilizing agent is an oil-soluble
metal soap.

13. A concentrate, as defined in claim 10,
which contains the sulfurized tall oil in about
60 to about 80% based on the weight of said con-
centrate and the metal salt in an amount of
about 2 to about 25%.

14. A concentrate, as defined in claim 13,
which contains about 2 to about 20% of an
oil-soluble solubilizing agent for said metal
salt.

15. A composition, adapted for use as a cutting
oil, comprising in major amount based on the
weight of said composition a lubricating oil from
the group consisting of mineral oils and sul-
furized mineral oils, an oil-soluble sulfurized tall
oil in an amount sufficient to improve the lubri-
cating qualities of said lubricating oil but hav-
ing a tendency to form deposits adherent to
metals in contact therewith, and an oil-soluble
metal salt of an alkyl cycloaliphatic dithiophos-
phate in an amount sufficient to inhibit said com-
position against formation of adherent deposits
on metals in contact therewith.

16. A composition, as defined in eclaim 15,
wherein the metal component of the oil-soluble
metal salt is a member from the group consist
ing of zinc and barium.

17." A composition, as defined in claim 15 which,
in addition, contains a solubilizing agent for said
metal salt, said solubilizing agent being an oil-
soluble metal soap of an acid from the group con-
sisting of fatty acids and petroleum sulfonic
acids.

18. A concentrate, adapted for blending with
a mineral oil of lubricating quality to prepare
cutting oil compositions, comprising a sulfurized
tall oil in major proportional amount based on
the weight of said concentrate, an oil-soluble
metal salt of an alkyl cycloaliphatic dithiophos-
phate in an amount sufficient to inhibit the
tendency of the sulfurized tall oil to form ad-
herent deposits on metals in contact therewith,
and a mineral oil.

19. A concentrate, as defined in claim 18,
wherein the metal component of the metal salt
is a member from the group consisting of zinc
and barium.

20. A concentrate, as defined in claim 18, which
in addition, contains a solubilizing agent for said
metal salt, said solubilizing agent being an oil-
soluble metal soap of an acid from the group
consisting of fatty acids and petroleum sulfonic
acids.
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