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The present invention relates to a lubricating composi-
tion capable of forming water in oil emulsions in the
presence of water, and particularly to such a composition
suitable for use as a marine engine oil.

Lubricating oils employed in the lubrication of exposed
bearings and other engine parts under wet conditions
must have the property of emulsifying readily with water
to form emulsions of the water-in-oil type of good Iubri-
cating characteristics in order to provide satisfactory lu-
brication without excessive oil consumption. They must
also have good oiliness and adherence to metal and suit-
able viscosity characteristics, including the property of
feeding freely from wick-feed or drip lubricator systems
which are commonly employed in the lubrication of such
external engine parts. The emulsification properties are
particularly important in the case of lubricants employed
in the lubrication of reciprocating steam engines such as
are employed in marine vessels, since these oils ordi-
narily become contaminated with considerable amounts
of water which drips from the steam cylinders over the
moving parts of the engines, and since it is common
practice to use water as an extender and to lubricate the
crosshead guides and eccentrics with emulsions. In addi-
tion to good lubricating properties, the formed emulsions
must be stable at both atmospheric temperatures and at
elevated temperatures of the order encountered in the
lubrication of steam engines.

The most satisfactory marine engine lubricants em-
ployed up to the present time have been compounded
oils comprising mineral oils with about 10 to 20 per cent
or more of blown rapeseed oil. Such compositions have
the required emulsification and other characteristics and
have been very satisfactory in this type of service. How-
ever, rapeseed oil is an expensive and increasingly scarce
material, so that it has become commercially important
to find a cheap and readily available material which will
impart equivalent emulsification properties to mineral lu-
bricating oils.

In accordance with our invention a lubricating composi-
tion suitable for use as a marine engine oil comprises a
mineral lubricating oil containing about 1 to 10 per cent
by weight of a special type of wax oxidate characterized
by a ratio of neutralization number to saponification num-
ber below about 0.25 and a viscosity (Saybolt Universal)
at 210° F. of at least about 1500 seconds, suitably in the
range from about 1500 seconds to about 20,000 seconds,
and preferably in the range of about 4000-12,000 seconds.
Suitable oxidates of this character are petrolatum or
lubricating oil oxidation products having a maximum neu-
tralization number of about 35, saponification numbers
between about 90 and 145 and containing not more than
about 50 per cent of unsaponifiables. The mineral hibri-
cating oil is preferably a naphthenic or predominantly
naphthenic oil having a Saybolt Universal viscosity at 100°
F. in the range of from about 400 to 1500 seconds. A
naphthene base lubricating oil which has been prepared
by light acid treating, neutralizing, steaming and bright-
ening, and which has a Saybolt Universal viscosity at
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100° F. of about 500-1200 seconds is particularly suitable.

We have found that compositions of the above type
meet all the requirements for a very superior marine
engine oil, including emulsification characteristics which
are fully equivalent to those of compositions comprising
20 per cent of blown rapeseed oil which have been used
heretofore for this purpose. In addition they have the
advantage of being compounded from inexpensive and
readily available materials.

The wax oxidates employed in these compositions may
be obtained by oxidizing with air petrolatum and lubri-
cating oil fractions in the presence of a catalyst at an
air feed rate of 10 to 35 standard cubic feet of air per
pound of hydrocarbon per hour, at a temperature be-
tween 270 and 4006° F. and at atmospheric pressure. The
preferred feed stocks employed for obtaining the oxidates
for use according to our invention are heavy petrolatums
containing from about 1 to 25 per cent of oil and most
suitably from about 1 to 15 per cent of oil, obtained
from naphthenic, paraffinic or mixed base crude oils.
Under the above conditions the viscosity of the oxidate
increases rapidly during the oxidation and if the oxida-
tion period is extended sufficiently it becomes a plastic
mass at 210° F. With the type of feed stock described,
the neutralization number also increases under these con-
ditions tc a maximum value of about 35 and the saponifi-
cation number to a maximum value of about 145. Ac-
cording to our invention the oxidation is carried out until
a product is obtained having a viscosity of at least about
1500 seconds Saybolt Universal at 210° F., and prefer-
ably between 4000 and 12,000 seconds, although more
viscous products may be employed if desired.

The above oxidates are readily soluble in naphthenic
lubricating oils, and blends of suitable homogeneity may
be obtained comprising 20 per cent or more of these
oxidates. According to the preferred method for pre-
paring our lubricating compositions, a concentrate of the
oxidate in a naphthenic lubricating oil is first prepared
and permitted to stand for a period of at least about
two days, and preferably for at least two weeks. It is
then filtered to remove the small amount of insoluble
material which separates out, and the filtered concentrate
is diluted with additional mineral lubricating oil of suit-
able viscosity to obtain a blend of the desired oxidate
concentration. Most advantageously, our lubricating
compositions are prepared by dissolving a suitable wax
oxidate of the character described above in a light naph-
thenic lubricating oil having a Saybolt Universal viscosity
at 100° F. below about 300 tc form a concentrate con-
taining at least 20 per cent by weight of said oxidate,
settling the concentrate for a minimum period of about
two weeks at a temperature in the range of about 80—-100°
F., separating the insoluble material and then diluting with
additional naphthenic lubricating oil of higher viscosity
to form a blend of the desired viscosity containing about
1-10 per cent of the oxidate,

We are aware that oxidized waxes have been employed
heretofore in other types of lubricating compositions for
various purposes. However the oxidized waxes which are
employed according to this invention are of very different
character from those which have been employed in other
types of lubricating compositions heretofore, chiefly in
their high voscosity and low ratio of neutralization to
saponification number. We have found that these oxi-
dates are of greatly improved solubility in mineral lubri-
cating oils and, in addition, they have very superior emul-
sification characteristics and other properties which make
them suitable for use in marine engine oils or other
similar oils. It was not to be anticipated that this differ-
ent type of wax oxidate, when employed in the propor-
tions stated in the particular naphthene base oil, would
be critical in providing the required emulsification prop-
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erty of the water in oil type, as well as other properties
enumerated above, to produce an excellent marine engine
oil fully equivalent to the blown rapeseed oil product.

Table I below shows how the character of a wax oxi-
date depends upon the type of material oxidized and
upon the conditions of oxidation employed. Wax oxidate
No. 1 of the table was obtained by oxidizing a crude
scale wax (A) having a Saybolt Universal viscosity at
210° F. of 38.4 and an oil content of 3.4 per cent, ob-
tained from a paraffinic type crude oil. Wax oxidates
2-7, inclusive, were obtained by oxidizing a 20.5° API
gravity petrolatum (B) having a Saybolt Universal vis-
cosity at 210° F. of 86.6 and an oil content of 13.39
per-cent, obtained by centrifuge dewaxing of a filtered
heavy residuum from a mixed base paraffinic and naph-
thenic crude oil. ~ Cxidate No. 8 was obtained by oxidiz-
ing a 33.5° API gravity petrolatum (C) having a Saybolt
Universal viscosity at 210° F. of 77.5 and an oil content
of 6.58 per cent, obtained by solvent dewaxing a refined
residuum from a paraffin base crude oil.
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1" from the semi-circular side of the pan. 250 milli-
liters of water and 250 milliliters of the oil compositions
under test were added to the pan, thereby bringing the
level of the oil-water mixture to about 1’ below the shaft
axis. With this oil-water mixture maintained at 95-100°
F., the shaft and eccentric were rotated at. 125 R..P. M.;
and the time in minutes for effecting complete emulsifi-
cation of the mixture, as determined visually, was re-
corded. The test was performed on each sample both
with- distilled water and with a 1% salt (NaCl) solution.
The lower the emulsification time in this test, the better.
is the product; and emulsification times less than about 10
The results obtained
with this test have been found to correlate well with
those obtained in actual service in marine engines.
The emulsion stability test of the table was carried
out by pourmg either 100 ml. or 80 ml. of the emuision
obtained in the ‘eccentric emulsification test into a grad-
uate and letting it stand for 2 hours at a temperature
of 180° F. The readings given for each sample signify

TABLE I
Influence of operating variables upon wax oxidate
properties
Wax Oxidate No 1 2 3 4 5 6 7 8
Original Material. .. oo.ocooooeeeoe . A B B B B B B c
Oxidation Conditions:
Temperature, ° F___ - 270 250 250 330 330 360 360 330
Pressure, p.s.La__._______ _-| Atm, | Atm. 80 | Atm. | Atm. | Atm.| Atm. Atm,
Airrate, 8. C. ¥ H/Lb.____ - 20 30 30 6 20 16 30 30
Catalyst, Percent KMnOs.__ - 0.4 0.4 0.4 0.4 0.4 | None 0.4 0.4
Time, hours__ ... . __.____._ 5.0 12.5 2.75 17.5 6.25 4.5 5.5 5.0
Tests on Oxidate:
Neutralization No 181 27 48 9.9 26 15.6 2.7 24
Saponification No____.____ 293 79 101 82 128 83 66 121
Nonsaponifiable, Percent._ 33.2 35.9 50.6 57.8 37.7 56.9 32 39.9
Viscosity, SUS, at 210° F.___________ 5.5 162.7| 177.1 684 | 6,211 214 | 11,038 | 1,503
Of the above oxidates only those numbered 5, 7 and 8 from left to right the ml. of ocil separated, the ml. of
were of sufficient solubility to form a stable 5 per cent water separated and the ml. of emulsion remaining. Sub- .
solution in a 750 Pale Oil (naphthene base distillate 40 stantially no oil or water separation is obtained in this
lubricating oil having SUS viscosity at 100° F. of around test on conventional marine engine oils.
750). - Oxidate number 1 was oaly very slightly soluble, The following examples illustrate the preparation and
while oxidates numbered 2, 3 and 6 formed clear solu- - * properties of lubricants of the marine engine oil type
tions upon heating with the mineral oil but separated =~ which were prepared, employing high ester-high viscosity.
out in large amounts upon cooling to room temperature 45 type wax oxidates in naphthenic base oils according to
or upon standing for a short time. Oxidate No. 4 was our invention:
much superior in this respect to oxidates Nos. 2, 3 and 6 EXAMPLE 1
but decidedly mfenor.to omdatfes Nos. §, 7 and 8. Tab‘le A series of lubricants was prepared comprising 5 per
IT below shows the c_hffere.nc? in emulsifying characteris- cent blends of a wax oxidate of our high ester-high vis-
tics of the lubricating oil blends obtained with these 50 cosity type of varying degrees of oxidation in a 750 Pale
different oxidates. The data given in the table were Oil, which was a moderately refined naphthene base dis-
obtained upon 5 per cent solutions in a 750 Pale Oil of tillate oil.
wax oxidate No. 2, representative of the type of oxidates Inspection data upon the stocks employed are as fol-
which have been employed heretofore in lubricating lows: )
compositions, and oxidates Nos. 7 and 8§, representatlve
of the type of oxidates employed according to our in- 55 Lubricatin
vention, Petrolatym/|-PTIEUIE
’ TABLE I
Emulsification properties of different type oxidates gﬁ‘g}‘c%%"o‘””" ol 895
o Yhisy S0 IR a8
. cosity, at 210° ¥ .1 59.
.- Oxidate No. A2 7 8 Petrolaglm M P, °F 1618 fueno i
Ash, Percent. 0.012 0. 002
Eccentric Emulsification test, Minutes: %ﬂPgmm i o
Distilled water. ’ i 22,92 6,7 7,7 , Percen 12.28 ool
1% Salt solution - 13 5 5 -
Emulsion Stability Test: 180° F., 2 hours_._| 54-91 | 2-0-98 | 0-Tr-80 65 In preparing the oxidates, 150 Ibs. of the petrolatum
and 0.6 1b. of potassium permanganate in 10 lbs. of
Tr stands for trace. water were charged to an aluminum reactor and the
The eccentric em Isnicatlon test of the foregomg table mixture heated by heat exchange to 360° F., and main-
is a test which was developed to duplicate in miniature tained at this temperature for 10 minutes to initiate the
the motion of the engine eccentrics encountered on ships. 70 reaction. The temperature was then lowered to 330° F.
For_ this - purpose, a motor driven horizontal shaft and air was passed through at a rate of 20 standard cubic
equipped with a 4" diameter eccentric (eccentricity of 1 feet of air per pound-of hydrocarbon charge per hour
in.) was maintained with the eccentric dipping within a for 3.74 hours under atmospheric pressure. The air rate
semi-circular pan (3% radius x 2¥2”" wide) so that the was then cut to 10 cubic fect per pound of charge per
eccentric at the extreme limit of its movement was about 75 hour and the reaction continued for a total time of



2,727,005

5

11.24 hours. Oxidate cuts of varying degrees of oxida-
tion were taken during the reaction and blended with
the 750 Pale Oil in amounts to give 5 per cent solutions
of the oxidate. The blending was accomplished by me-
chanical mixing at a temperature between about 160° F.
and 200° F. Clear red oils were obtained which re-
mained clear upon cooling {0 room temperature but
which became hazy upon standing at rcom temperature
or below for several hours. In order to obtain a stable
product, samples of these oils were allowed to stand for
one month at winter temperatures and then filtered.
Table IIT below shows the emulsification characteristics
of these compounded oils, and also the storage stability
of the filtered and the original blends. The emulsion test
of the table was carried out as prescribed by Federal
Specification VV-1-791d Method 320.1.5 with the excep-
tion that a temperature of 130° F. rather than 180° F
was employed; and the figures reading from left to right
stand for the ml. of oil separated, the ml. of water sepa-
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ploying an air rate of 20 standard cubic feet per hour per
pound of hydrocarbon charge and in the presence of 0.4
per cent of potassium permanganate as a catalyst. Inspec-
tion data upon the petrolatum and upon the oxidate are
as follows:

Petrolatum; Oxidate
Flash, COC, ° F_ 520 455
Fire, COC 8 590 530
Viscosity, SUS at210° P 86.6 4,012
Petrolatum M. P °F._. - 151.8 149.1
Ash, Pereent...____ ... _______.__.__ - 0. 008 0.41
S, Percent - 0.19 | . ..
011, Percent . __ ... - 13.39 |eccmmieaoo
Saponifieation No..____________.______________ . 121
Neutralization No_....__._._________ I 21
Unsaponifiable, Percent.._.___________________ - - 36.0

The above oxidate was blended with the 750 Pale Oil
as described in Example 1 in amounts to give blends com-
prising 1, 3, 5, 10 and 20 per cent of oxidate. Clear
red solutions were obtained which remained clear upon

rated, the ml. of emulsion remaining, and the time in 20 cooling to room temperature but which became hazy upon
minutes of the test. The storage stability test was carried standing. The emulsification properties of these solutions
out by letting quart samples of the oxidate solutions stand are shown in the following table.
TABLE IV
Oxidate Concentration, Percent____.__ 1 3 5 10 20
Emulsion Test, Fed. Spee, VV-L-791d
Method 320.1. 5, Modified:
Distilled wafer_._.._..._....__.__ 0-0-80-60 | 0-0-80-60 | 0-0-80-60 | 0-0-80-60 | 0-0-80-60
1% Salt Solution 0-0-80-60 | 0-0-80-60 | 0-0-80-60 | 0-0-80-60 | 0-0-80-60
Eccentric Emulsification Test, Dis-
tilled water;: Minutes___.____________ 8,8 .7 6,6 13,13 16,17
Emulsion Stability Test:
Room Temp., 16 hours Tr-0-80 Tr-0-80 0-Tr-80 0-Tr-80 0-Tr-80
130° F,, 16 hotrs._____... 16-0-64 6-0-74 { Tr~0-80 | O0-Tr-8 | 0-Tr-80
Emulsion VISCOSlty, Cp. at 100° F 1,280 1,440 1,440 1,840 2,959

for one year at atmospheric temperature and measuring
the depth of sediment at the bottom of the container.

TABLE 11
Duration of Oxidation, hours _ 5.24 8.24 11.24
Tests on Oxidate:
Neutralization No._..__._ 29 20 | 12.
Saponification No..______ 123 118 | 114.
Viscosity, SUS, at 210° F_ 1,604 6,722 A%ove 100,000
D.
Emulsion Test, Fed. Speec.
VV-1-791d Method320. 1. 5,
Modified:
Distilled water___________ 0-0-80-60 | 0-0-80-60
1%, Salt Solution... 0-0-80-60 | 0-0-80-60
Eccentric Emulsification
Test, Minutes:
Distilled water...._._____ 5,5 4,414, 4,
19, Salt Solution__._._____ 5 4|4
Emulsion Stability Test:
Room Temp., 16 hours.__ Tr-0-80 Tr-0-80 | Tr-0-80.
130° F. 16 hours ___________ Tr-0-80 Tr-0-80 | Tr-0-80.
Emulsmn Viscosity: Cp. at 1,360 1,520 | 1,680.
100°
Storage Stablhty Test, 1 Year,
Atmospherie Temp
Unfiltered Sample Sedi- 8 711
ment, mm./qt.
Filtered Sample Sedi- None Nons | None.
ment, mm./qt.

The above table shows that oxidates of varying degrees
of oxidation having Saybolt Universal viscosities at
210° F. above about 1500 seconds form stable 5 per
cent blends in naphthenic lubricating oils which have ex-
cellent emulsification characteristics, including emulsion
viscosities approximately the same as those of commercial
marine engine oils comprising. 20 per cent of blown
rapeseed oil in lubricating oils, or within the range of
about 1300 to about 1800 centipoises at 100° F.

EXAMPLE 2

Another series of lubricating compositions was pre-
pared comprising varying amounts of a high ester-high
viscosity type oxidate with a 750 Pale Gil of the same
type as that employed in Example 1. The oxidate was
obtained by oxidizing a petrolatum stock from a mixed
paraffinic and naphthenic base crude residuum in an alu-
minum reactor at atmospheric pressure and 330° F. em-
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The above table shows that lubricating oils having the
emulsification charactersitics required for marine engine
oils are produced by employing our oxidates in amounts
ranging from about 1 to about 10 per cent by weight
in naphthenic lubricating oils, about 3 to 10 per cent be-
ing the preferred range of oxidate concentration and about
5 per cent being optimum.

EXAMPLE 3

Lubricating compositions comprising 5 per cent oxidate
blends were prepared from the 10 and 20 per cent oxidate
concentrates of Example 2 by allowing the concentrates
to settle for two weeks at room temperature (70-80° F.),
filtering and cutting back to 5 per cent oxidate concen-
tration with additional 750 Pale Oil. Table V below
gives storage stability tests obtained upon the concen-
trates and upon the 5 per cent sclutions cbtained from
them.

Table V

STORAGE STABILITY TEST

9 Months, 70-80°
F. Sediment,
mm./quart

9 Months, 25-35° F.
Sediment, mm./4
0Z.

10% Ozgiglatie Blend:

10.
Turbid.
Light suspension.

-| 10.
Light suspenslon.

Cut back to §%...

The above table shows that oxidate blends according
to our invention possessing excellent stability for long
periods at both ordinary and low temperatures such as
are encountered in the storage and handling of lubricating
oils are obtained by removing the inscluble material sep-
arating out during a period of about two weeks after
the oxidates are dissolved in a concentration of at least
about 10 per cent in a naphthenic lubricating oil.
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EXAMPLE 4

- A lubricating composition was prepared comprising
5 per cent of a high ester-high viscosity oxidate in a
blend of Pale Oils combined to. approximate the vis-
cosity at 100° F. of a commercial marine engine oil
comprising 20 per cent of blown rapeseed oil in a naph-
thenic lubricating oil. The test Tubricant was prepared
from the following materials in the indicated proportions
by weight: ) ’

Percent

Wax oxidate .._ 5.0
70 Pale Oil ___ R 9.3
750 Pale Oil —_.——_ 38.5

. 75/80 Pale Oil ——_____ 47.2

The Pale Oils were all moderately refined naphthene
base distillate oils. ‘The wax oxidate was obtained by
oxidizing a heavy petrolatum of the same type as that em-
ployed in Example 1 by passing air through it in an
aluminum reactor at a rate of 20 standard cubic feet of
air per hour per pound of hydrocarbon charge at atmos-
pheric pressure and at 330° F. in the presence of 0.4
per cent of potassivm permanganate until a viscosity of
approximately 7400 seconds Saybolt Universal at 210°
F. was reached.
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Inspection data on the stocks employed are as follows: -

30

70 750 75/80
Oxidate | Pale | Pale | Pale
0il 0Oil Oil
Gravity, AP __._ . 13.6 23.7 19.3 18.6
Flash, COC,° F o iaeee 480 315 feo 450 -
Fire, COC,° F.. 350
Viscosity, SUS,at 100° ¥ __ | ccaooo.. 70.3 781 1,634
Viscosity, SUS, at 210° F___ 7,364 59.6 76.4
Petrolatum M. P.,,° F_____________ 141
Ash, Percent.._._ - 0.48
S, Pereent. o oo
Saponification N 120 | ..
Neutralization N 24.3 |- .
Unsaponifiable, Percent_ 347 | oo -

In preparing-the lubricant, 105 lbs. of the oxidate was
blended with 195 ibs. of the 70 Pale Oil at 160° F. with
- stirring in a steam heated kettle, forming a 35 per cent
concentrate of the oxidate in the oil. The concentrate
was allowed to stand for two weeks at a temperature of
100° F. and then filtered through a plate and frame filter
press, employing 45 p. s. i. g. pressure and a small amount
of the commercial diatomaceous earth filter aid “Speed-
flow.” Inspection data on the original concentrate and
upon the settled and filtered concentrate are as follows:

40

Oxidate
Oxidate Concen-
Concen- trate
trate Settled 55
Original and 2
Filtered
Gravity, API _.__ 20.5 Jocemiceeo -
Flash, COC,° F._____.____ 325 325
Viscosity, SUS, at 100° F - 1,344 1,110
Viscosity, SUS, at 130° F__ 5 489 60
Viscosity, SUS, at 210° F__ 125.7 109.8
Neutralization No. - 10.6 7.9
Saponification No.._- - 4.5 44

The settled and filtered -oxidate concentrate was em-
ployed in the lubricant preparation by blending 132
pounds of the concentrate with 354.5 pounds of the 750
Pale Oil and 434.5 pounds of the 75/80 Pale Oil with
stirring in a steam heated kettle at 160° F. A clear
dark red oil was obtained which remained clear upon
cooling to room temperature and upon standing. Test
data obtained upon this cil are given in the following
table comparatively with those obtained upon a com-
mercial marine oil comprising 20 per cent of blown
rapeseed oil in a naphthenic lubricating oil,

70

75
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- TABLE VI

Lubricant,

Marine -
Engine Oil | - Example 4

Gravity, ° AP _ e
Flash, COC,° F____..
Fire, COC,° F
Viscosity, SUS,at 70° Foo oo
Viseosity, SUS, at 100° F
Viseosity, SUS, at 130° Fo o ooeeooun
Viscosity, 8US, at 210° F_
Viseosity IndexX . cvecocieccmceammae
Pour, ° F___ _ .
Corrosion, Cu strip, 3 hrs. at 212° F.___.
Ash, Percent. —— 0
Neutralization No.
Saponification NO- .- .cemommmamiaeaae
Emulsion Test, Fed. Spee. VV-L-791d
Method 320.1.5, Modified: .

0-0-80-60.

Distilled water. i ooceaeunn 0~0-80-60-...._
1%, Salt solution ... | 0~0-80-60.
Eccentric Emulsification Test, Distilled
water: Minute: 18,14 11, 11,
Emulsion Stability Test:
Room temp., 16 hours.co-ccceraameae Tr-Tr-80...-| Tr-Tr-100.
130° F., 16 hours. oo Tr-2-78.._.. 1-Tr-99.
180° F., 2 hours. 0-0-100. Tr-{(-100.
Emulsion Viscosity, Cp. at 100° F_._____| 1,600 _._____ 1,440,
SAE Value, 500 R. P. M_ ... 85, 110, 95.._| 145, 109, 110.

Storage Stability Tesi';, 6 months:

Atmospheric Temp.—
Appearance_ —waw| Clear.
Sediment. None.

25-35° F.— .
Appearance. Slightly hazy.
Sediment Norne.

The above table shows that the lubricating composition
of our invention was fully equivalent in all significant
properties to the commercial lubricant containing 20
per cent of blown rapeseed oil, which is rated as a very
superior marine engine oil. As shown by the table, our
lubricant met the viscosity specifications which have been
set up for marine engine oils which require a Saybolt
Universal viscosity at 100° F. in the range of 900-1000
seconds, a viscosity at 70° F. not above 3800 seconds and
a 10° F. maximum pour point, and in addition it pos-
sessed excellent storage stability and was equal or slightly
superior to the commercial product in emulsification and
load-bearing properties. T o T

The above lubricating composition of our invention
was also tested as a marine engine oil under actual serv-
ice conditions in a field test wherein it was employed to
lubricate the reciprocating steam engines of two Great
Lakes ore carriers while they traveled a total distance of
2103 miles. The. test lubricant gave excellent perform-
ance in this test, and was judged to be equivalent to the
conventional blown rapeseed oil product in emulsifiability,
and superior in emulsifiability to another commercial
product of good grade containing a different type: of
emulsifying agent. It was also superior to the latter
product in that it was free from objectionable tackiness
and flowed readily in the drip lubrication system which
was used to lubricate the crossheads, cranks and main
bearings.

Obviously many modifications -and variations ‘of the
invention, as hereinbefore set forth, may be made with-
out departing from the spirit and scope thereof and,
therefore, only such limitations should be imposed as are
indicated in the appended claims.

We claim: -

1. A lubricating composition adapted to form emulsions
of the water in oil type in the presence of water, consisting
essentially of a mineral lubricating oil of predominantly
naphthenic charactér having a Saybolt Universal viscosity
at 100° F. in the range from about 400 to 1500 seconds,
and about 1-10 per cent by weight of a petroleum oxidate
characterized by a maximum neutralization number -of
about 35, a saponification number of about 90-145, a
ratio of neutralization number to saponification number
below about 0.25 and a Saybolt Universal - viscosity “at
210° F. above about 1500 seconds.

2. A marine engine lubricant capable of forming emul-
sions of the water in oil type in the presence of water
consisting essentially’ of a mineral Iubricating oil of pre-
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dominantly naphthenic character having a Saybolt Uni-
versal viscosity at 100° F. in the range of from about 500
to about 1200 seconds, and about 3—10 per cent by weight
of a petroleum oxidate characterized by a maximum neu-
tralization number of about 35, a saponification number of
about 90145, a ratio of neutralization number to saponi-
fication number of not more than 0.25 and a Saybolt
- Universal viscosity at 210° F. in the range of from about
4,000 to about 20,000 seconds.

3. A marine engine lubricant capable of forming emul-
sions of the water in oil type in the presence of water
consisting essentially of a mineral lubricating oil of pre-
dominantly naphthenic character having a Saybolt Uni-
versal viscosity at 100° F. in the range of from about
600 to about 800 seconds and about 4-6 per cent by
weight of a petrolatum oxidate having a neutralization
number of about 10-35, a saponification number of about
90145, a ratio of neutralization number to sapcnification
number below about 0.25, a Saybolt Universal viscosity
at 210° F. of about 5000 to about 10,000 seconds, and
containing not more than about 50 per cent of unsaponi-
fiables.

4, A lubricating composition adapted to form emul-
sions of the water-in-oil type in the presence of water, con-
sisting essentially of a mineral lubricating oil of pre-
dominantly naphthenic character having a Saybolt Uni-
versal viscosity at 100° F. in the range from about 400
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to 1500 seconds, and about 1-10 per cent by weight of a
wax oxidate characterized by a maximum neutralization
number of about 35, a saponification number between
about 90 and 145, a ratio of neutralization number to
saponification number below about 0.25, and a Saybolt
Universal viscosity at 210° F. above about 1500 seconds.

5. A lubricating composition adapted to form emul-
sions of the water-in-oil type in the presence of water,
consisting essentially of a mineral lubricating oil of pre-
dominantly naphthenic character having a Saybolt Uni-
versal viscosity at 100° F. in the range from about 400 to
1500 seconds, and about 1-10 per cent by weight of an
oxidized heavy petrolatum characterized by a maximum
neutralization number of about 35, a saponification num-
ber between about 90 and 145, a ratio of neutralization
number to saponification number below about 0.235, and
a Saybolt Universal viscosity at 210° F. above about 1500
seconds.

Refererces Cited in the file of this patent

UNITED STATES PATENTS
1,767,147 MacCoull comoeee June 24, 1930
1,863,004 Borwell ________________ June 14, 1932
1,909,945 Gallsworthy —eeoeeeo May 23, 1933
2,043,922 Burwell . ____ June 9, 1936
2,653,909 Frazier oo Sept. 29, 1953



