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-The present invention relates to improved soluble oil
compositions which, when emulsified ‘with water, form
stable emulsions of high load carrying capacity.

“In the metal fabricating, cutting and related arts, use
is made of emulsions which function to lubricate and
cool the metal and cutting tools used in turning, drilling,
grindingand similar operations. - In many of such op-
erations, the emulsions are prepared by -emulsifying a
suitable soluble oil with a relatively large .proportionate
amount of water. The soluble oils employed usunally
contain as esséntial ingredients a -lubricating base,: an
emulsifying agent and water and, for contemplated use
in heavy duty machining operations such as the high speed
cutting of hard alloy steels, the soluble oils generally
contain_a. suitable extreme pressure. agent.. The ingre-
dients used in soluble oils are generally employed in
rather well defined proportionate amounts so that the
soluble oil itself will be a homogeneous solution stable
against ingredient separation, will readily emulsify with
formation of a stable emulsion when added to and agi-
tated with a relatively large proportionate amount of
water and in such emulsified form, will possess a high
load carrying capacity. .

Although the art'is aware of soluble oils that contain
materials other than of petroleum. origin as the lubricat-
ing base, the most widely used, to my knowledge, are
soluble oils in which the lubricating base is of petroleum
origin and may. comprise a mineral oil that boils in the
lubricating oil boiling range, a spindle oil, a pale oil or
types similar thereto. Lubricating bases used for solu-

ble oils. include distillate oils derived from petroleum ;
crudes and which may vary over a rathér wide range of

viscosity, the particular viscosity employed being deter-
mined primarily by the contemplated usage of the solii-
ble oil. For most purposes, however, lubricating bases
having a viscosity not exceeding about 500 SUS at 100°
F. have been employed, an illustrative example thereof

being distillate oils-having a viscosity of about 100 SUS’

at 100° F. and one reason for usage of mineral oils of

the lower viscosity characteristics is that, in general, they

may -be rendered emulsifiable more readily than high vis-
cosity oils. . .
The art is also aware of many emulsifying agents
usable in soluble oils to facilitate the dispersability and
emulsifiability of the lubricating base with water.
illustration, emulsifying agents used for soluble oils in-
clude metal or onium base soaps of organic acids such
as the alkali metal or onium base soaps of fatty acids,
naphthenic acids and. sulfonic acids. As examples of
the organic soaps, the oleates of alkylol amines such as
the di- and tri-ethanol amine oleates have been employed
and, of the metal soaps, use has and is still' being made
of alkali metal soaps of organic acids such as the fatty
acids, sulfonic acids, naphthenic acids'and the like, with

10

15

20

25

30

35

40

5

In -

-2
known to the art that impart extreme pressure proper-
ties to such compositions. - Materials used ‘include ele-
mental sulfur, sulfur-containing materials such as sul-
furized fatty oils, sulfurized ester waxes such as sulfur-
ized sperm oil,sulfur chloride treated . fatty acids, and
others. Also used as extreme pressure agents are phos-
phorus-containing ‘materials illustrated by the product
marketed as “Ortholeum 153” by E. 1. du Pont de Ne-
mours and Co., Inc., and understood to comprise tri-
cresyl phosphate and chlorine-containing substances such
as chlorinated hydrocarbons marketed -as  “Chlorinated
Hydrocarbon-70” by the Pennsylvania Salt Manufactur-
ing Company of Philadelphia, Pa, and having ‘a chlorine
content of 6770 percent by weight. ’
Additionally, numerous soluble oils, and particularly
those containing a metal soap as an emulsifier, ‘contain
coupling - agents adapted to facilitate dispersion of - the
emulsifying agent in the oil. Coupling agents used in-
clude alcohols of the aliphatic type such as the propanols
and butdanols, polyhydric alcohols such as the glycols
and - more specifically ‘diethylene  glycol, glycol ethers
such as diethylene glycol monobutyl ether, and combina-
tions thereof. Illustrative of such agents in combination
is diethylene glycol with" diethylene glycol ‘monobutyl
ether with suitable results being obtained by use in solu-
ble oils of a combination, based on the ‘weight of the
soluble oil, of about 0.3 to about 3 percent of a poly-
hydric alcohol and an amount of the alcohol ether of
from about one to about five times that of the polyhydric
alcohol. ) S _
Water, in addition to being an essential ingredient in
soluble oils, must be correlated with the remaining in-
gredients ‘of the composition in order to provide a solu-
ble oil that is homogeneous and stable against ingredient
separation and which readily forms stable emulsions when
added to relatively large proportionate amounts of water’
to form the compositions ready for use'in cutting op-
erations ~and -the like. ~ For example, soluble oils that
contain water, but in an insufficient amount, have a tend-
ency to: gel, whereas soluble oils that contain an exces-
sive amount of water usually evidence instability caused
by the soap separating out of solution. Thus, and with
respect to a particular soluble oil composition a rather
well defined range of water will be tolerated thereby.
Addition of water to the composition in an amount in
excess of that tolerated leads to formation of a cloudy

~or hazy appearance and oftentimes stratification occurs

due to ingredient separation. Generally speaking, the

_more water within. limits which. can-be tolerated by a

soluble oil in stable solution, the more stable will be
the emulsion resulting from later addition of the soluble
oil to a relatively large proportionate amount of water
necessary to- prepare it for use. In certain soluble oil

“compositions increased amounts of water can be toler-

ated by increasing the soap content but use of such an
expedient-is not - desirable from "an economic viewpoint
as soap is one of the more expensive of the ingredients
used. ~Provision of soluble oils having increased toler-
ances for water without necessitating use of increased
soap content are desirable not ‘only from an economic
viewpoint but also because they minimize the need for
critical control during manufacture as compared to prepa~

_ration of soluble oils having narrower ranges of water
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sodium and potassium soaps of such acids being more -

specific illustrations. . :
With reférence to soluble oil compositions that con-
tain an extreme’ preéssure agent, numerous materials are

70

tolerance. .

It is an object of the present invention to provide novel
stable homogeneous soluble oil compositions that have an
exceedingly wide range of water tolerance and readily.
form: stable emulsions of high load carrying capacity. .
Another object is to provide novel stable homogeneous
soluble oil compositions possessing an exceedingly wide .
range of water tolerance and possessing high load: carry- -
ing capacity without requiring exceptionally- large
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amounts of extreme pressure agents.
ject is to provide stable homogeneous soluble oil com-
positions that contain a novel -combination of ingredients
whereby the compositions possess an exceedingly wide
water tolerance, readily form stable: .emulsions that pos-
sess a high load carrying-capacity and which, due to:
their high water tolerance, may be. prepared without.
need of critical control-as compared to oils. of lesser
water tolerance characteristics. It is still. another ob-
ject to provide such stable homogeneous soluble oils. of
low soap content that possess a high water tolerance
and are capable of forming emulsions that. possess an
exceedingly high load carrying capacity. with. low con-
centrations of extreme pressure .agents.

The present invention relates to stable, homogeneous
liguid compositions adapted far.use as soluble. cils: that
possess desired properties as aforediscussed and which
result by use, as a Iubricating; base in the composmon,
of a suitable solvent extract .of ‘petroleum origin. The
lubrlcatmv base employed may consist .of :the solvent ex-
tract ‘per. s¢ or mixtures thereof with a rnmeral -oil.
Hence, the compositions embodied herein comprise a
lubricating base, an emulsifying agent, an extreme pres-
sure. agent, water in an amcunt sufficient to-inhibit the
composition against gelation but less. than an. amount
sufficient to induce ingredient separation, and are. fur-
ther characterized in that the- lubricating base contains
a. solvent extract of petroleum origin.

Mineral - 0il solvent extraction: processes are  well
known to those experienced in the art and since the. ex-
traction processes per se are mof.a part.of. the present
invention it is not deemed essential to describe -such
processes. in -detail herein. - For purposes of illustration,
however, such solvent extraction processes entail use of
solvents snch as beta, beta-di-chloroethyl ether, furfural,
phenol and other suitable solvents under extraction con-
ditions to preferentlally extract from the.mineral oils
the aromatlc-contamlng molecules therein. In - more
specific illustration, furfural is a widely used and typical
extraction solvent and, for purposes of illustration, ex-
tracts from mineral ocils by use of such a solvent are
employed herein to describe this invention.

The improved. soluble. oil compositions obtained by
practlce of the present invention are illustrated by the
data in the following tabulation (Table 1) which includes
compositions as embodied herein and a conventional
soluble oil, in which the lubricating base component-was
devoid of a solvent extract of petroleum origin, used for
comparative purposes. The compositions set forth in

" Still another ob-
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Concentrate: Percent by weight
.~ “Soap solution” __..._ 64.6
Tall oil , - 52
NaOH (50 Bé.) 3.0
Diethylene glycol - . 55
Ethylene glycol monobutyl ether . _.____ 12.7
Water e 9.0
100.0

The ingredient shown as “soap solution” as used here-
in comprises about 60 percent of the water soluble sod-
ium salts of mahogany acids derived from petroleum,
about 5 percent water, and the balance mineral oil.
The ingredients are shown in formula amounts, soaps
being formed- by action of the sodium hydrox1de with
the tall oil prior to blending with the remaining con-
stituents.

The extract employed in preparation of the extract-
contalnmg compositions in the tabulation was a furfural
extract per se obtained from a Pennsylvania crude oil by
subjecting the oil to distillation from which a pressable dis-
tillate was obtained, said distillate being press dewaxed
and sub]ected to distillation to remove gas -0il and -yield
a bottoms fraction. The boitoms fraction was then sol-
vent extracted with furfural to yield an extract com-
prised predominantly of aromatic-containing molecules
and having the following characteristics:

Gravity, APT e 7.8
Flash point .. ____ ° F_.. 405
Fire point _ o ___ *F_. 475
Viscosity. at- 100° F. ——— SUS__ 2765
Viscosity .at 210° F ... __ . ___________ SUS_. 71.7
Carbon residue oo _ 0.91

The load carrying capacity of the compositions shown
in Table I were obtained on a Falex tester in which
test the loads were applied gradually while rotatmg the
pin at a constant speed. This device, which is a well-
known lubricant testing machine, comprises a steel pm
rotatable ‘between two nonrotatable steel jaws carrying

V-shaped bearmg 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 between the bearmgs with
steadily increasing force applied to the jaws. The
amount of force, as indicated on the load gauge of the
machine, required to cause seizure between pin and
beanngs represents fajlure of the test composition.

Table 1
Composmon (By Weight)
Load Carrying. Capacity
. B (Average) of- Emulsion
Composition : Water (10% - of composition and
No. : Concen- | (Over and 90% water) Guage Reading
Mineral Oil Extreme Pressure Agent.. | Extract | trate abcge water| - in Pounds
: : coi-
centrate)
| S 59 (100 Pale)1.._{ 18 (Suhur!zed Sperm 011).....~ wamemlman b 1 T, 3,500.
2. SEVUNRSS RSO U SV s 1 DU 59 b2 T Entire load. of Falex tester
. : (4,500 +).
....... 10 (Sulfurized-Sperm Oil)-_... 70 20 P . Do.
12 (100 Pale) (Sulfunzed Sperm 01il) 52 18 9. Do.
12 (55 Pale) 2. _|..__. 52 18 9 Do.
12 (#2 Fuel)s___.|..___do.____ 51 18- 10 Do.
13 (#2 Fuel) _____ 5 (Ch]ormated He. 70).. 62 20 |emmmemcceee Do.
................ 10 (“‘Ortholeum 153")----_._-.- 57 20 |- Do

! Viscosity of 100 SUS at 100° F.
2 Viscosity of 55.8US at 100° I,

¥Petroleum distillate (#2 Fuel Oil) with viscosity of 35~40. 8US.at100° ¥,

the_ tabulation -were, in each mstance, prepared by blend-
ing a concentrate and extreme pressure agent.with the
lubncatmg base, - the -concentrate employed having the.
followmg ‘composition:

75 eral 011 conventlonally used in soluble oil composmons.‘ ‘

Referring to Table-T, composition No. 1 relates to a -

soluble oil containing sulfurized sperm oil" as the €X-
treme pressure agent and, as the lubrlcatmg base, a min-

AY_ 2
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Composition No, 2 was identical to composition No. 1

except that the lubricating base was a solvent ‘extract, -

As shown, use of the solvent extract as the. lubncatmg
base produced ‘a composmon having ‘a markedly in-

6

was a clear stable homogeneous liquid composition: bt
which, upon further addition of water; evidenced. insta-
bility by developing a cloudy appearance. The rémain-
ing compositions in Table II relate to compositions as

creased load carrying capacity. - The marked :improve- § embodied herein and, as shown, such compositions pos-
ment in load carrying capacity imparted to such com- sess. substantinally - higher tolerances for water. Com-
positions by use of the solvent extract.is even more -ap- positions 10 -to 13, containing the extract per se or in
parent upon reﬁerence to  composition - No. -3 which, al- mixture thereof with a mineral oil ‘as the lubricating
though it contained only 10 per cent of the extremie pres- base, possessed substantially higher water tolerances -as -
sure - agent, carri.ed the entire load of the Falex tester 10 compared to composition 9 even though compositions 10
whereas composition No.. 1 (of 18% “sulfurized sperm to 13 contained a lower percentage of soap and a larger
con_tent) did not carry the load to such an extent. Com- proportion of lubricating base: to soap.  Thus, and as -
position Nos. 4 to 6, inclusive, although contdining only - - shown by the data in Table I and Table II, the practice
one-half of the extreme pressure agent content of com- of the present invention enables preparation of composi-
position No. 1, also carried the entire load of the Falex 15- tions of relatively high load carrying capacmes and-ex- .
tester. -As shown, composition Nos. 4 to 6 contained, ceptionally wide tolerances for water.
Table II
Composition (By Weight)
Approximate Ratio of
. ) Maximum | Lubricating
Composition No. : Amount of Base to
Mineral Oil Sulfurized | Extract | Conecen- Water Concentrate
. Sperm 0Oil trate Tolerated -
- (in-addition
to water in
concentrate)
| 585 (100 Pale)....._._.. bU A ) 22.8 0.8 2.6:1
0.9 63.9 10.7 1.5 3.1:1
11.5 (100 Pale) .. ____._ 9.0 5.7 17.8 1L.0 3.5:1
1L.5 (55 Pale) 9.0 50.7 17.8 L0 3.5:1
1 G2 Fuel) .. 2700 8.4 48.0 16.6 16.0 3.6:1

as the lubricating base, a mixture of the solvent extract
with low viscosity mineral oil fractions ranging from
the mineral oil of 100 SUS at 100° F. of composition
No. 4 to the No. 2 fuel oil of composition No. 6. A
feature of the compositions as illustrated by Nos. 4 t0 6
is that, as compared to composition 1, they not only
contained a much lower concentration of extreme pres-
sure agent but also a lower contént of soap as they con-
tained less concentrate than composition 1. Composi-
tion Nos. 7 and 8 have been included to illustrate em-
bodiments of the invention using, as an-extreme pres-
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sure agent, a substance other than sulfur-containing com- .

pounds.
to- chlorine-containing substances and phosphorus-con-
taining substances, respectively, as extireme pressure
agents and the data pertaining to the. relatively high

Specifically, composition Nos. 7 and 8 relate '

50

load carrying capacity possessed thereby shows that com-...

positions based on a lubricating base contain_in_g the sol- -

vent. extract, in accordance with this invention, may. be
prepared with relatively high load carrying capacity. by
use of agents chemically different from the sulfur-con-
taining substanceé ‘of compositions 1 to 6, inclusive.
Whereas the foregoing tabulation relates to composi-
tions . as-embodied herein and the relatively high load
carrying characteristics thereof, the following tabulation
(Table 1) illustrates compositions as embodied herein
with data pertaining to ‘water -tolerance characteristics.
The data shown in the table-in the column entitled “Ap-'

proximate- Maximum Amount of Water Tolerated” re- -

lates to-the percentage -by weight of water which could
be incorporated in the compositions shown, over and
above the amount of water in the concentrate, without
substantial, if any, evidence of instability of the composi-
tion. In Table II composition No. 9 relates to a conven-
tional soluble oil consisting of a conventional mineral
oil as a lubricating base, sulfurized sperm oil as an ex-
treme pressure agent, and. the concentrate  described
hereinbefore. Such a composition tolerated a maximum
of about 0.8 percent of water over and above the water
in the concentrate. Composition No. 9, containing the
ingredients and amounts thereof set forth in the table,

6o
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As aforedescribed, the compositions of the present in-
vention comprise a lubricating base, an emulsifying
agent, an extreme pressure agent, and water with the
lubricating base generally being the major component,
based upon the weight of the composition. -When, as
aforedescribed, the lubricating base comprises a mixture
of the extract with mineral oil, the relative proportion
of extract to mineral oil in the lubricating base may
be varied over a rather wide range, depending upon fac-
tors such as the ultimate viscosity desired, obtainment
of which is facilitated by blending of the viscous extract
with a low viscosity mineral oil, the desired increase in
water tolerance as compared to the mineral oil per se
as the lubricating base, and the like.. As to the mineral
oil component of the lubricating base, suitable therefor
are liquid fractions obtained as petrolenm distillates such
as those having a viscosity up to about 200 SUS at 100° ..
F. and, in some instances, even higher, but usage.of .
low viscosity petroleum distillates such as.‘those in the ..
No. 2 fuel oil range (e..g. 3540 SUS at 100° F.), low
viscosity pale oils (e. g. 55 SUS at 100° F.), .and hlgher 5
viscosity pale oils- (¢. g. 100 -SUS at 100° F.), is pre-
ferred. Although the relative amount of a mineral.oil ..
fraction to extract may be varied depending upon factors
such as aforesaid, and addmonally upon volatility char- -
acteristics desired for the soluble oil composition, hlghly
suitable compositions as embodied herein comprise .the .
extract in-a major amount. by welght based on the welght .
of the lubricating base. :

As is apparent from the illustrative composmons set -
forth herembefore, the amount of extreme pressure agent - -
employed may’ also be varied over a rather wide range
based upon the weight of the composition, as illustrated
by an amount as low as 5 percent in composition No, 7
and 18 percent in composition No. 2, and the concentra-
tions in-between said amounts as used in the other
examples. It should be understood, however, that
although the amounts used in the foregoing examples
provide highly, suitable compositions as embodied here-
in, the invention is not limited thereto as it is within
the scope of the present invention to use amounts less
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tharn or-higher: than:the concentrations; shown, depending:
upon:particulai:results. desired; asithe deseribed:improves
ments: resulting from: use: of. the:solvent: extract” in -the:

lubricating: base-may be:effected:iri-compositionscontain-

ing. extreme; pressure agents.ii: amountsother: thanthose
However;. in’ most-
cases;. the- amount of extreme: pressure agent:employed:is.-
generally-in amounts:of from:about-2:to about 25-per--

specifically - set: forth- hereinbefore:

cent by- weight of the composition:  With:reference to the
extreme: pressure- agents, use- of suifur-containing. mate-
rials is preferred- although,, as- shown- heréinbefore,  the
invention may be satisfactorily, practiced: withiuse of -other.

extreme. pressure- agents;. and: particularly,. oil-soluble:
chlorine-containing- and - phosphorus-containing. extreme -

pressure.agents.:

Moreover, and due.to-the. exceptionally-wide range: of
water tolerated by compositions as embodied herein, it
is obvious that such compositions may be. prepared that
contain water in amounts that vary considerably, based
on'the weight of the composition, I1f broad aspect; thers-
fore, the amount of water present”in: the composition

should be sufficient to"inhibit~gelation™ but 1655 thafi~ afi”

amount- sufficient’ to- induce ingredient separation. Al-
thotigh the amount.of water tolerated by: compositions
as’embodied herein dependson factors'sircch as’ the-amount
of extract in the-lubricating* base or the amount of soap
employed, andthe: like; it is apparent from'the foregoing
data that compositions containing relatively:high amounts
of water may be prepared that are stable,. homogeneous
soliitions and form stable oil-in-water: emulsxons, i. e the.
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type-of emulsion desired in: the use’ of soliible oils: for -
. ing:base comprising .(4). an extract consisting essentially

preparation of: lubricating and coolant compositions. in.

metal fabricating compositions.. Ilustrative of such.com-

positions is composition No. 13, which contains about

18 percent water, consisting of the water present in the

corncentraté plis the amouint (16 percent) siowi as water
- tolerated ovér and above that'in the concentrate.

Although the present invention has:been described in-

conjunctlon w1th certam preferred embodlments thereof )

tions and modifications can be made.

claims.
I claim:

1. A stable soluble’ oil' composition: comiprising, in’

homogeneous solution, a-lubricatinig base in major amount
based upon'the weight of the compesition‘a prédominaritly
aromatic ' extract “obtained ‘by furfural” extraction” of a

mineral oil fraction, a- water-soluble soap as an’ emulmfy- g
ing~agent; an’ extreme pressure” agent; and“water-in an”

amountsufficient to inhibit said’ composition-against gela-

tion but-less than an-amounit’ sufficient to-induce-separa-

tion of ‘said-composition.
2 A-- stable*- soluble- oil ‘composition™ compnsmg, _

homogeneous - solution, a™ litbricating™ base - in- ma]or :

amount”based upon the weight of said” composition;, a-

water-soluble soap as-an- emu151fy1ng agent; an“extreme”

pressure-agent and water ‘in” ai amouit ‘sufficiént to’ in*
hibit- gelation but*less* than- an*amount sufficiént: to* in=

duce* separatlon of ‘said-contposition; said lubricating base

- comprising (@) ‘a'predominantly‘aromatic extract'obtained

by-furfitral‘extraction of ‘a-petroléurn fraction’in' mixture"
with (b) a mineral oil distillate havmg a‘*viscosity- not’

exceeding~ about: 200 SUS- at 100°” F- -and* about 44

to- 45 SUS* at*210°" F;, said " extract: beifig* presenit ‘in

S 4
Such modlﬁcatlons'
and’ variations are to” be considéred to be within™ the
purview  of the "specificatiorn and’scope of the" appendéd

60

an anfount siubstantially: greater than:the afiount:of-said”
mineral: oil- distillate:.

3¢ A composition,; as-defined. in- claini. 2,, wherem, the’
soap isia-metal soap:of:an organic:acid.

4:. A stable: solublér oil: composition- compnsmg, im
homogerneous-solution; a:lubricating base-in: major: amount:
based upon the weight:of the:composition; a water soluble
metal -soap: of an-organic. acid- as:an emulsifying: agent,
an:-extreme:- pressure-agent from.the group consisting of-
sulfur-containing;: phosphorus:containing- and chlorine-
containing- extreme pressure agents,. and: water “in- an-
amount sufficient.-to inhibit said: composition. against- gela-
tion-but.less- than -an:amount sufficient: to-induce ‘separa-
tion-of ‘said-composition, said lubricating-base comprising.

a -predominantly- aromatic -extract- obtained- by furfural.-

extraction-of a petroleunr fraction-and-a mineral-distillate:
fraction having a viscosity not exceeding 200- SUS at
100° F. and about 44 to 45 SUS at 210° F., said ex-
tract being present in an amount substantially greater
than™ the aniotiit of said mineral oil distillate fraction.

5. A stable soluble oil composition comprising, in
homiogeneous solution, a lubricating base in major
amount based upon the weight of the composition, a
water-soluble: soap:as-an: emulsifying agent, an extreme

* préssure agent from the group consisting of sulfur-con-

taining, phosphorus-containing and chlorine-containing
extreme pressure agents, a coupling agent in an amount
sufficient to disperse said soap in said lubricating base,
and water in an amount sufficient to inhibit said composi-

" tion’ against gelation but ‘less than an amount sufficient

to: induce separatlon -of-said composition, said lubricat-

of the.more.aromatic-containing molecules extracted from
a petroleum fraction with furfural which preferentially
extracts' the more aromatic-containing, molecules from
said” petroleimy fraction and” (5). a“mireral oil distillate
fraction ~Havifig a: vi§éosity” not” exceeding about™ 200
SUS*at”100° F; and about 44 to 45 SUS at 210° F.,
the aniount of extract being substantially greater tHan the

-amouint of said‘mineral oil distillate fractiox.

6. A composition, as definéd in claimi’ 5, wherein the’
soap is a metal soap:of an organic acid; and ‘the coupling
agent” coftiprises” a- polyhydiic alcohol ‘and "an alcohol:
ether.

7. A" composition; as' defined in claim’ 6, wherein the
coiipling “agent~is" a “mixture’ of a glycol® and a  glycol
ether.

8. A composition; as défined-in’ claim 7, wherein' the
glycol “is -diethylene~ glycol  and’ the ‘glycol ether is- eth-
yleng glycol* monobutyl ether.

9> A composition;. ay” defined” in claim 5; wherein-the*
soap”isa* sodium salt” of’ petroleum mahogany’ acids;’
thé- extreme” ‘préssure agent® is’ sulfurized sperm oil,” and-
the*coupling-agent'is a*mixture~of “diethylene glycol and-
ethylerie~ glycol motobutyl” ether:
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