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The present invention relates to improved cranxcase
lubricants and pertains more particularly to a novel com-
sounded lubricating oil composition having properties
making it especially adapted for use in gasoline engine
crankcase lubrication. The invention concerns an 1m-
proved crankcase oil having several i1
which heretofore ware not simuitaneously obtained in one
composition.

For the past several years much eifort has been ex-
pended in the automobile and oil industries to improve
the performance of motor cars. This has been eifected
by improvements in engine design and in increased octang
raiings for gasolines. Also, higher level compounding
has been employed in cramkcase lubricants to promote
engine cleanliness and low wear when the more severe
conditions encountered in stari-stop city driving particu-
larly in engines with close-fitting parts which are critical
to these conditions, and reduced clearances between work-
ing parts encountered in modern motor cars. Thess com-
counding agents are employed in greaier amounts to Com-
bat the deleterious effects of engine deposiis such as
piston lacquer and crankcase sludges, which are more
critical problems in the gasoline engines of recent design,
as found particularly in those of higher compression ratics
and smaller clearances. ¥or instance, hydraulic valve
lifters commonly are partially or completely sfuck by
deposits and therefore particular attention must be given
to the crankcase lubricant in order to avoid deposition
of material in the valve lifters and the damage resulting
from such deposits. Widely employed as compounding
agents for imparting detergency and reduced wear char-
acteristics to a crankcase lubricating oil and herce for
promoting engine cleanliness are oil-soluble polyvalent
metal phenates such as calcium alkyl phenates and o1l-
soluble metal sulfonates such as calcium mahogany sui-
fonates formed from sulfonic acids derived from petro-
leumn. Commonly, the phenates and sulfonates are em-
ployed in combination to reduce wear and deposits.

A primary function of a crankcase lubricant is to re-
duce friction and thereby to increase the efficiency of the
engine operation. With reduced friction less energy in
the form of consumed gascline is expended in merely
bringing the engine operation up to the point of zero
power output. For minimizing friction aad, likewise, ior
ease of starting in cold weather, low viscosity oils have
been employed. Crankcase cils of such nature have
been designated as SAE grades 10W, 20W, etc.—ihe
suffix indicating that the oil is a winter-grade cil having
certain low viscosities at low temperature for startability
in cold weather. Such low viscosity oils, however, suffer
from the disadvantage of being consumed at a higher rate
than the higher viscosity motor oils. The excessive con-
sumption may result in an oil mileage as low as 50-60
miles per quart of oil for certain types of oparations.
Bven some so-called multi-graded oils commercially avail-
able have oil mileages of one-half or less than that of
SAE 30 grade crankcase oi!. Because of such poor con-
sumption characteristics fhe akhy
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equipment is required to be replenished ifrequently i
order to prevent damage to the engine for lack of sui-
ficient lubrication. As a consequence, many moior car
manufacturers in recent years have recommended the use
of SAE grade 30 oil for maximum oil economy. Thus,
the desirable properties of good gasoline mileage and €ase
of cold weather starting have not been obtained with a
crankcase lubricant giving low cil consumption charac-
teristics. |

Heretofore various materials, usually polymeric mate-
rials, have been proposed as addends to improve the vis-
cosity index of lubricating oil stocks other than i00%
paraffinic oils which have the lowest viscosity-temper-
ature coefficient of uncompounded mineral oils. It has
heen said that the effect of these so-called “viscosity.
index improvers” is to give false viscosities and hence
the resultant oils are not expected to give the oil con-
sumption characteristics indicated by their viscosities as
conventionally measured. In other words, the oil would
be expected to be consumed at the rate indicated by the
viscosiiy of the oil alone rather than by the viscosity of
the oil compounded with a viscosity index improver.
As stated by another expert, it is generally recognized
{nat viscosity index improvers have one fundamental
iimitation: because they increase the viscosity of the iluid
base, they cannot be used to make a high viscosity mdex
liguid with a low viscosity unless a liquid base of very
high volatility can be tolerated. Heretofore it has been
belicved that the front end volatility characteristics of the
base oil controlled oil consumption.

Another problem confronting modern motor ¢ar opera-
tions resides in the tendency of the engine in the course
of use to require a gradually increasingly higher mini-
mum octane rating for the gasoline to avoid incipient
knocking. This phenomenon of octane rating increase
hecomes critical with the several very high compression
engines now on the market; for example, with some such
engines the octane rating increases to the point thai the
highest octane gasoline commercially available is insuf-
ficient to avoid incipient knocking particularly when the
engine is being forced, such as when climbing a hill

While heretofore some of these various desirable prop-
erties have been attained to some extent in certain
lubricants and others of these properties have been at-
tained in other lubricants, one crankcase lubricant has
not had all of these properties sirnultaneously. Indeed,
it was believed that some of the properiies, such as low
friction, could only be attained at the expense of other
properties, such as low oil consumption. Now, In spite
of the long expressed desire, the proper combination of
materials has been discovered, which results in a crank-
case lubricant having all of the desired properties to a
sufficient extent.

Accordingly, an object of this invention is to provide
a crankcase lubricant which simultaneously imparts the
following characteristics to engine operation: low friction
and hence resulting high gas mileage, low minimum
cranking temperatures and hence good startability in cold
weather, low oil consumption, low engine wear, good
engine cleanliness and relative freedom from engine Ge-
posits, and reduced build-up of gasoline octane rating
requirements. o

Tt was found that the compounding agents commonly
used in crankcase lubricants to promote engine cleanli-
ness and low wear could not be employed without ad-
versely affecting other desired properties of the lubricant.
I ikewise, it has now been found, as set forth more fully
hereinbelow, that the other ingredients and the base oil
must have certain characteristics.

The foregoing objects and advantages are obtained by
s crankcase lubricant having as its essential ccmponents
2 selected low viscosity, narrow boiling range hydrccar-
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| ben oil, whleh eemprlses it least 85% of the composition, '
an - oil-soluble methacrylate ester polymer of a certain
- molecular weight range and in a specified concentration,

and a small amount, sufficient to impart detergency and
antiwear lcharacterrstlcs to the composition, of an alkaline
carth metal glycoxide-alkaline earth metal sulfonate ma-
terial stably dispersed in filterable form in said oil.

- As illustrated more fully hereinbelow, this new lubri-

~cant composition has the characteristics with respect to
~ friction of that of SAE 10W grade oil. ~As compared to

“a conventional SAE 30 grade oil, the new lubricant gives

irnicreased” gasoline mileage amounting in- short trip cp-.
- eration typical of stop- and-ge city driving to an mpreve—‘
ment of up to about 15% in gasoline mileage in actual
Surprisingly; the oil mile-
age 1s not as low as is normal for SAE 10W" grade oil but

motor car city driving- tests.
- Hhas.been found to be at least equivalent to a conventiomnal
~ SAE 30 grade oil:

motor oil on the market. In other werds, the new lubri-

~cant is responsible for direct saving in gasoline, and un-

expectedly . does SO w1theut eensummg addrtrenal lubri-
cant. |

 Not only is the ﬁndmg of- eencemltance of mereased'
gasohne mrleage and Iow oil eensumptmn unexpected, but

stabilized wrth an erl-soluble alkahne earth metal sul-

~_ fonate to form a filterable composition.- The apparent
‘reaction product can also be -described as a glycolated

It

16

- Thus- the new lubricant uses less
gasoline per mile ‘without any increase in oil consump-
tion as compared with the best compounded SAE grade

- also it is surprising to find that in. a majority of engine

tests with our preferred composition a lower oil con-

‘sumption is obtained than would be predicted from the
In <

usual viscocity measnrement of our-final composition.
~ fact, our compesmen meeting the SAE 20 grade classi-

fication shows in some tests a lower oil consumption than

a conventional SAE 30 grade oil of high quality and in"

- certaln engines even lower consumption than an SAE
40 grade oil; this result of the comparative tests is con-
trary to the expected lower 011 censurnptlen for the

~ higher SARE grade oil.

Further, our versatile new lubricant with its good de-

- tergency and wear characteristics is° not obtainable with
~ the commonly: employed additives mentioned herein-
Such common additives adversely affect’ one or
For
example, the use of polyvalent metal phenates such as

above.
more of the desirable properties of the lubricant.

g%
ABT

410)

sulfurized calcium cetyl phenate causes a greater increase.

~ 1n viscosity as the temperature is lowered than is found
- with' the oil of the present invention; hence, such phenate-

oils give greater friction at low temperatures and conse-
Stated another

quently result in lower gasoline mileage.

“ides).

.employed for each mol of inorganic metal base.

metal base or a glycoxide, which may be modified by

~other reactants as described.hereinbelow. The metal sul-

fonate is believed to form micelles in. oil solution and as
such effects the dispersion or solubilization "of the gly-
coxide or modified glycoxide.

The glycoxide-sulfonate material can be produced by_- |
forming a mixture of lubricating oil; ethylene glycol an
oil-soluble, alkaline earth metal sulfonate and an inor-
ganic alkaline earth metal base (i. e., oxides or hydrox-
Sufficient heat is supplied to effect the reaction
between the metal base and ethylene glycol before or
after the addition of the oil and sulfonate and also after
the addition of the oil and sulfonate to remove a substan-
tial portion of the ethylene glycol, i. e., such as remains
uncombined. Solids, such as Imreacted metal base, are
removed by filtration. In the initial mixture at lea':s_t' 2,
but not usually more than 50, mols of ethylene glycol are
The:
sulfonate dlspersant and inorganic metal base are usually
incorporated in a sulfonate/metal base mol ratio of about
0.1-2:1, an excess of 10% of the metal base often being
added above this- amount. The oil is preferably of the
same character as the base oil component of the fimal
eempesrtmn as described hereinbelow and is employed
in sufficient amount to dlsperse the glyeomde materiat
and sulfonate. Ordinarily it is not convenient to form:
concentrates containing less than about 50% by weight:
of oil.. When a calcium' petroleum mahogany sulfonate

(ca 1000 mol. wt.) and lime are employed, the sul-

fonate dispersant is normally present in an amount of
at least one part for each 0.6 part (dry weight basis)
of the metal base, expressed as' CaQ. While ethylenc
glycol is preferred because of its ef1c1eney on a weight
basis, the higher dihydric alcohols, partlcularly the vicinal
alkane diols of less than 5 carbon atoms can be employed
on occasion. The alkaline earth metals referred to above
include calcium and barium, of which the former is nor--
mally preferred. - When ealcmm glycoxide is employed,
particularly the larger amounts relative to the sulfonate
dispersant, it is preferred that prior to the removal of
ethylene glycol and the filtration, a carboxylic acid or its'
metal salt (or mixtures) be added in an amount so as to

~yield 0.3 to 1.5 mols of metal salt per mol of calcium

alycoxide in order to inhibit gel formation Wthh hinders

- filtration and which tends to increase the-viscosity of the-

way, the use of phenates as the detergent in place of

our spec1al additive in the new lubricant composition

results in a lubricant which is- unsatlsfactory for efficient

low temperature operation and good cold weather start-
Also, our new lubricant is superior to such phenate -

compeunded crankcase oils in that it gives increased gas
mileage. Thus, the choice of compounding agent for

good detergency and low wear characteristics is critical,
because the aforementioned phenates adversely affect the

desired properties and the glycoxide-sulfonate material
is surprisingly free of such adverse effects. Further, the
glycoxide-sulfonate material has been found in many in-

- stances to bring about an increase in the viscosity index
“of the COIIIPOSIHOII which effect is not ebtamed mth the
~conventional improving agents. - | | |

Further, the combination - of’ eemponents results in a

- lubricant composition having a pour point which is lower ga:
- than predictable from: the nature and amounts of ths
- For example, a lubricant prepared' from a

components.

base o1l having a pour point of +-15° F., in dccordance

h
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~ persed metal base” contemplates- a dispersion of metal R
earboxylate as well as metal’ glycoxide; for convenience,

- glycolic and latic acids.

‘terial and hence modify the dispersed glycoxide.

glycoxide oil concentrate as well as the final lubricant
composition. Suitable carboxylic acids are those having
1 to 3 carbon atoms starting with formic-acid and prefer-
ably are hydroxy carboxylic acids including carbonic,
Particularly efficacious " is- the: -
combination of an alpha hydroxy carboxylic acid, such as

5 glycolic acid, and a non-hydroxy carboxylic acid, such as
formic acid, in about equimolar amounts.:-
- carboxylates, added as salts or formed in situ from the

These metal:

acids, are believed to become part of the dispersed ma-
" Thus,

the term “glycoxide material” does not exclude the pres-

ence of these metal carboxylates, and the term “dis-

the term ° glyccmde materla

dmarlly be used. |
Normally, the glyeoxrde-su]fenate matenal will- be pre-

pared as a concentrated oil solution which is 20 to 40

’1n its generic sense will’ or-

"~ times more concentrated than the final ‘lubricant com-

‘with this invention, had a pour point of —45“ F., where- .-

as other Iubncants containing similar amounts ef poly-
‘mer and base -oil have pour points 10-20° F. higher. -

‘More particularly, the alkaline earth metal glycoxids-al- |
kaline earth metal sulfonate material is a dlspersmn of the

70

product of reaction. between. an -aikaline earth metal
75

base _and_ an _'31_1?5’1?‘:?? glycol, said dispersion in oil being

position. The viscosity of this oil concentrate should be
kept as low as possible; for an oil concentrate eontalmng |
about 1000 mM/kg. of total metal the wseemty is pref-
erably below about 250 SSU 'at 210° F

as low as 220 SSU or less. It is especially advantageous

~for minimizing the viscosity increase due to the addition

| ., although the
~ viscosity may in some cases be as high as 450 SSU, or
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of agenis other than the methacrylate polymer to incor-
porate the hereinbelow-described thiophosphate and sul-
fide inhibitors into said concentrate and to subject the
resulting mixture to heat treatment, preferably at a rela-
tively low temperature such as 130-150° F. for a period
of about 2 to 6 hours, prior to combining with the oil
ccmponent of the final composition. Such prefreatment

of the concentrate has been found to yield a final com-

position having a lower viscosity than otherwise possible.
In the final lubricant composition, the amount of total
ctal, both dispersed metal base (glycoxide and car-
boxylate) and metal sulfonate dispersant, is from about
20 to 120 millimols per kilogram (i. e., “mM/kg.”) of
the composition., For optimum detergency and wear
characteristics consistent with the other desired proper-
ties such as minimum formation of pre-ignition pro-
moting deposits for gasoline engine service, said total
etal preferably is above 30 mM/kg. but usually less than
60 mM/ke. The mol ratio of dispersed metal as gly-
coxide and carboxylates to sulfonate metal in the final
composition will generally range from .50, preferably at
least 1.0, to about 10.6. More particularly, for each mol
of metal sulfonate dispersant, there is 1.0-10.0, preier-
ably 2-6, mols of metal glycoxide, and 0-4.0, preferably
0.3-1.5, mols of metal carboxylates. In the preferred
range of metal glycoxide the mol ratio of glycoxide to
carboxylate will be from 1.0 to 3.0:1, and preferably
about 2:1. |

In terms of millimols of metal per kilogram of final
composition, and within the above foregoing limits as
to ranges and ratios, the amount of dispersed metal base
as glycoxide and carboxylates can range from about 7
to 110 mM/kg. but is preferably 15-55 mM/kg., and the
metal in the form of sulfonate dispersant can be 2-80
mM/kg., but is preferably 3-30 mM/kg. |

The oil-soluble methacrylate ester polymer preferably
has a molecular weight ranging from about 250,000 to
500,000, as determined by light scattering measurements.
These particular polymers not only improve the viscosity
index and lower the pour point of the final composition,
but also undergo a peculiar phenomenon during use in
the engine. These polymers apparently are capable of
suffering reversible molecular weight degradation 1n the
areas of the engine where they are subjected to high shear
stresses. 'The apparent lowering of the molecular weight
of the polymers and consequent decrease in the viscosity
of the lubricant composition is temporary, and when the
lubricant composition flows away from the zones of high
shear stresses to areas of low shear the apparent viscosity
of the lubricant is reestablished at a relatively high value.
The apparent molecular weight degradation seems to be
at least partially induced by shearing action which may
cause an actual breakdown of the molecule or micelle or
may result in a stretching of a compressed molecule or a
straightening out of a curled up molecule or particle.
This effect is especially pronounced with the polymers
in the preferred molecular weight range and is found to a
lesser extent with the methacrylate ester pelymers hav-
ing molecular weights as low as 10,000 and as high as
5,000,000. The phenomenon of reversibility of the ap-
parent molecular weight degradation has been found to
be possessed to a high degree, evidently uniquely so, by

the methacrylate ester polymers employed in combination

with the alkaline earth metal glycoxide-alkaline earth
metal sulfonate material. Also, the effect may be pro-
moted by the presence of thiophosphate and sulfide inhibi-
tors. Whatever the mechanism may be, the phenomenos:

gives startling results in attaining in one lubricant, inter

alia, first, the advantage of low friction at high shear rates

with resulting high gasoline efficiency and, second, tne
In a
preferred embodiment of our new lubricant invention
there is obtained both the characteristics of a normal
SAE 10W grade oil with respect to engine startability at

concomitant advantage of low oil consumption.
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oil consumption qualities of a conventional SAE 30 grade
oil. One theory, not intended to 'be binding, which may
be offered as an explanation of the outstanding results is
that in the areas between the piston and cylinder walls
and in the films within and surrounding the journals and
bearings within the crankcase, the viscosity of the lubri-
cant is sufficiently low at the high shear rates to result in
a low frictional drag on the rapidly moving parts. At the
same time the viscosity of the lubricant is relatively high
at the piston ring-groove interfacecs where the shear
rates are relatively low, whereby the high viscosity min-
imizes the leakage of lubricant through the piston ring
erooves on into the combustion chamber and thus effects
a reduction in oil consumption. -

The methacrylate polymers can be designated as poly-
(alkvl methacrylates) in which the alkyl group preferably
has 85-16 carbon atoms, although alkyl radicals having
as liftle as 6 or as great as 20 carbon atoms are not
exciuded. In general, the alkyl chain length should be
sufficient to give the desired oil solubility at the concen-
tration desired but not so high as to decrease substan-
tially the viscosity index improvement or the reversibility
of the apparent molecular weight degradation. Suiltable
nolymers are obtained from methacrylic acid esterified
with various alcohols including hexyl, octyl, nonyl, lauryl,
cetyl, and octadecyl alcohols or mixtures thereof. Mix-
tures of alcohols can be derived from various sources, ior
example, by dehydrogenation of naturally-occurring oils
like cocoanut oil. Such mixtures are sold under the
names “Lorol,” “Lorol B” and “Lorol R” and are mix-
tures of straight-chain primary alcohols ranging from
10 to 18 carbon atoms; one such mixture is predominantly
(about 85% ) lauryl alcohol along with a small amount
of C,, alcohol and lesser amounts of C;p and Cyg alco-
wols. Illustrative linear polymers are poly(lauryl meth-
acrylate), voly{octyl methacrylate), etc. of various aver-
ase molecular weights. Such polymers are sold by Rohm
& Hass Company under the name “Acryloid” with various
identification numbers. “Acryloid 710” is understood to
be a polymer of methacrylic acid esters of alcohol mix-
tures predominating in lauryl alcohol. Other “Acryloids”
are polymers of lauryl methacrylate having different aver-
age molecular weights or of alkyl methacryiates wherein
the alkyl eroup averages from 10 to 16 carbon atoms and
is derived from mixtures of alcohols. “Acryloid 710” has

i, apparent molecular weight based on viscosity increase
measurements of 10,000-30,000, while light scattering
determinations indicate a weight of 150,000-200,000. A
30% (on an cil-free basis) solution of “Acryloid 7107 1n
toluene has a viscosity at 100° F. of 160 centistckes;
“Acryloid 710” at 1.5 weight percent (on an oil-free
basis) increasss the viscosity of a California base oil from
65 SSUJ to 83 SSU at 210° F. Other illustrative “Acryl-
oids” at 30% concentrations in toluene give the follow-
ing viscosity measurements: No. 763—350 cs.; No. 794—
600 cs.; and No. 747—920 cs. The various “Acryloids”
are normally available as 40% (dry basis) of polymer
dissolved in oil.

The methacrylate polymer is employed in amounts

ranging from about 1.5, especially above 2.5%, to 5%
by volume of the final lubricant composition, and In a
preferred embodiment of the present invention sufficient
polymer is added to increase the viscosity of the final
composition to 60-70 SSU at 210° F. as measured by
ASTM Test Procedure D-88-44. For example, with an
oil base having a viscosity of about 40 SSU at 210° K.
and a viscosity index of about 90, sufficient polymer of a
proper molecular weight is added to bring the viscosity up
to about 65 SSU, thereby producing in conjunction with
the glycoxide-sulfonate material a crankcase lubricant
having the hereinabove-described ideal characteristics to
a high degree. ' |

The hydrocarbon oil component of the present inven-
tion must have certain properties which are critical for

low temperatures and high gasoline mileage and the low 75 ibe complets fuifilment of the objecis o2 this invention,
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'We have feund that' neither the v1sc051ty at’ any spec1ﬁe_-ff'
temperature nor the ﬂscosﬂ:y 1ndex alone is detérminative -

in selectmg ‘the proper base oil.”

Beth of these factors®

must be in certain ranges and, further, to attain all the

- desired. characteristics. of ‘the preferred embodiment the

oil must have a minimum boiling point spread. Thus, the -
from about 5000 to 8000

‘base oil has a viscosity ranging

SSU- at 0° F. (determined as noted belew) a Vlscesrty

index of 85-120 and a boiling range of not more than
10

about 50° F. diff erence between the 10% and 00% points
- as, “determined by the ASTM D-1160 preeeeare at a pres-
_sure of 1 mm. of mercury.

The Vlseosrty at 0° F. 1s found -

‘ranging “from” 0.1 ‘to. 2% ‘are preferred:”

FoNE e

8

' hexyl dltththSphOI‘IC acld ‘butyl methyhsebutylcarbinol
- dithiophosphoric: acid;~dioctyl dithiophosphoric acid; di+

hexadecyl” drthlophesphonc -acid, ‘dibutylphenyl - d1th1e-

phosphotit’ acid; dleetylphenyl dlthmphospherrc acid, etc
The thiophosphates: may ‘be ‘used in‘amounts:-as low 'as |

05% “and "up’to ‘about 5% by weight although'amounts™

mrllunels per kﬂogram ef metal: the: thlephmphates -are
most- demably ‘present’in the final* composition in een-f o
centrations’ of ‘from -3 mM/kg ‘to ‘about 10 mM/kg. a

Suitable” sulfur m]:ubrters are ‘the ~various orl-solub1e9.' "

' sulfur antioxidants’ such~as ‘aliphatic polysulfides,~e." g; "

in accordance with SAE recommended practice as de-

scribed in Federal Specification VV-L-791c, “Luerreants.
and- Liquid Fuels”; General Specﬁeatmns (Mefhods for
‘Sampling and Testing) which is available from the Super-

intendent of Documents, Washington, D. C. Preferably

- the base oil also has . a flash point above 400° F. and a
pour point of less than -+15° F. Suitable oils meeting
these speelﬁeatlens can be derwed sueh as by solvent
reﬁamg, acid treating, etc., from various crudes, such as
finic, naphthenic or mmed base crude oils, or can be

para
obtained by synthesis such as the Fischer-Tropsch process.

In our preferred embodrment which consists of a final

fubricant comp051t1011 havmg to an especially high desree

dihexadécyl - tetrasulfide; s multi-bridged - thioalkyl” com-
pounds, ‘such“as “are formed” ‘by ‘reaction “of “polychlori-

nated ‘wax andsodium ‘polysulfide and~as exemplified”

further in U. S.'Patent 2,514,625; sulfurized olefins such =

~ as sulfurized" terpenes;’ reaction products " of : terpenes

- 25
the desired propertles ef high gasoline mileage, good cold

weather enﬂlne starting eharaeterlstrcs and Jow o1l con-

sumption, care is taken in the selection of the base oil
along with the nature and amount of the polymer and
the glyeorﬂde-sulfenate material, which has been found

ecessary to_cbtain the desired high quality final lubricant

- eomposmen ‘because of the interdependence of the prop-
- erties of the individual eompenents
~and moiecular weight of the polymer together with the
viscosity of the base oil, as well as the glycoxide- sulfonate

material, are chosen so that the viscosity at 0° F. for the
Also, the final

final compeosition is less than 12,000 SSU.
viscosity index which is dependent prrmarﬂy on the base
oil and the poiymer is selected to give a viscosity for the
-imar composition of at least 60 SSU but usually less than

0 SSU at 210° F. as measured by ASTM Test F Procedure
D—S 844, Ordmarﬂy the higher the viscosity of the base

oil within the above stated range, the lower the amount

Thus, the amount

of the. polymer and the higher its molecular weight will

“be used to get the optimum viscosities at 0° F. and
210° F. Stated another way, the amount of polymer

added along with the ﬂlycomde—sulfonate material to the
base .0il is. not more than that which raises the 0° F.

viscosity. abeve 12,000_SSU but, while adhering to this
um for raising the 210° F. vis- ;

| ']1m1tat101'1, is the maxin
cosrty to 60—70 SSU. The higher molecular welght poly-
 mers within the rang oe ‘specified above give on an equal

- weight basrs the greater viscosity increase at 210° F.

- From a- Vlsees:tty index standpomt the oils having the
 lowest wseesrty index _wrthm the above range require
_the use of base oils having the lower 0° F. viscosity and

the greater ameunt of polymer. The foreeomg directiions

~are given by way of example to enable one skilled in the -

art to readily select the proper pI‘OpGI‘thHS and properties

wnhm the specified ranges for the individual components -

in’ order to obtain a final crankcase lubrlcant composition
which meeis the SAE elassﬁeafmns .!.01 both IOW and ,.

30 grade oils.

phosphorle acids wherein the ester radicals can be
hydreearbon radicals such as alkaryl or alkyl groups
| whlch may be the same or different. Particularly ef

The thiophosphates which are preferably incorporated
in ‘the new crankcase lubricant of the present invention -

are generally. polyvalent metal salts of esters of thio-

ica-
cious are mixed alkyl esters having less than 4 carbon .

“and phesphorus sulfides such™ as' P,Sg;- etc: |
the ‘sulfide intibitoris ‘2 non-aromatic: eempeund Gen- -

1.5% by-weight of ‘the’ final lubricant co

Preferably, -

erally; the sulfide-inhibitor 'will be used in amounts from™
0.05% up-to~3 or 4%, preferably from about 0.1% to" -

posnmn RO
To illustrate further "the present invention, there are’

presented herembelew examples of- preparatmns of vari-

out formulatmns and " the” results ef numerous tests
thereon: | : - -

Emmp[e 1 ——A séries of formulatlons were prepared"*_“
with a base oil derived by solvent refining of a*Cali-" -

fornia waxy crude and having - ‘the “following properties:
ASTM wsceartles ‘of 140 SSU at '100° F. and 42<SSU-
‘at 210° F., a’viscosity index-of about 85, a‘flash point~

of 400° F., a pour point’ ef —l—15 s F and the’ fellowmg?"'

: AST M D-1160 dlStﬂ]&thﬁ at 1’ mm of mereury pressure |

- Percent distilled: Temp- (°

I]:I.ltlal __.___......._........_........_..............__...._'._............_;..........._
N i 327
10“____-_______________________________;'337:
20 e e, 352 .
30 il 35T
_40'---———-———---—_--—-—_—___——_——___-_;_ 361:
S0 el 364
60 -~ 367
7Qf______-aa_ ____________________________ 370 -
80 e 373
| 0 L 381"
U S O S 385"
. e e e 24"

i
|

GU.-

indicated below of a glycomde sulfenate mater1a1

To thrs base oil ‘was added in each formulatmn 6.4% - .
5 (40% _solution in oil) of “Acryloid 710” plus 0. 25% of "

a sulfunzed drparaﬁin wax sulfide; 6 mM/kg of a zrac N
eetylphenyl drthmphosphate and the various amounts as

Thls__".-_'
last was prepared as an oil’ cencentrate as follows 75 .

grams of ethylene glycel and 22 grams of llme were -

admixed and then to the admixture was added 10.8 gramqf -
of glycolic acid, 7.4 grame of formic acid, 100 grams of;:: )
ealemm mahegany sulfonate along with 200 grams- min-
eral 011 The resultmg mlxture was heated to eﬁect thu -

reaction and also to remove unreacted glycol as well as

water of reaction. After filtration, the oil concentrate -
contained 4.5% by welght of calcium (ealeulated as cal-

~ cium metal) and a viscosity of 250 SSU at- 210° F.-

atoms in one alkyl group and 6 to 18 carbon atoms -

in. the "other group. Although various metals such as"

calcium, barium, etc., may be employed the zinc salts
IHustrative thiophosphates are

the zinc salts of butyl hexyl d1thlephosphorre acid, methyl.

are espee1a11y desn'able

~ properties shown in Table I.

-'Sufﬁcrent of this oil concentrate was added to pertlens '-

of the abeve-deserlbed eompeunded base oil to give -

- 28 mM/kg., 39 mM/kg., and 65 mM/ke., as total metal, -
~of the glycoxide- sulfonate material for cemp051t10ns A,

B and. C, respectrvely These - cemposrtmna had the '

- In terms of
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Table i
Viscosity (58U) at— 1 ASTM
Compo- _ Vis. pour pt. | ASTM
sition index O color
100° I, 1 210° F, 0° F.
A 4 290. 5 60. 4 9, 300 139 —40 | 3+
B 207. 4 61 9, 700 139 —4() 4
L5 312.6 i 62,2 I 10, 500 138 —40 4
|

I il .

The data in Table 1 illustrate that compositions A, B
and C with different amounts of the glycoxide-sulfonate
material satisfy the requirements for both SAE grade
10W and SAE grade 30 oils. The data also show the
excellent viscosity indices and low pour points obtain-
able for compositions of the preseni invention.
Example 2.—To illustrate the present invention 13

ther, preparations were made of compositions similar to
composition B in Example 1 except that in the case
of composition D, 6.8% (40 oil solution) of “Acryloid
710” was employed and in the case of composition E, a
zinc mixed dialkyl dithiophosphate was substituted. The
properties of these compositions are tabulated as follows:

Table 11
Viseosity (S8SU) at— | ASTM
Compo- Vis, pour pt. | ASTM
sition | index °F. color
1I00° F, | 210° F. 0° P,
D_____. 301. 3 62.0 9, 500 140 —50 | 4
B . 281.4 | 60. 2 8, 500 141 —50 314
;

Likewise, as indicated by the foregoing data, compositions
D and E have highly satisfactory properties.

Example 3. —For comparison, formulations wers pre-
pared similar to composition A of Example 1, except
that in place of the glycoxide-sulfonate material, there
was substituted: for composition F, 10 mM/kg. of a
calcium petroleum mahogany sulfonate plus 20 mM/kg.
of a sulfurized calcium cetyl phenate; for composition
G, 15 mM/kg. of said sulfonate and 35 mM/kg. of said
phenate; and for composition H, 10 mM/kg. of said

sulfonate and 40 mM/kg. of said phenate. The proper-
ties of these compositions are as follows:
Table 111
Viscosity (SSU) at—
Compo- Vis. ASTAM  ASTM
sition index | pour pt. color
100°F, | 210°F. | (°F. 0° F.

e ... 330. 2 62.1 13, GO0 138 —4() 6
G 371. 3 64.9 | 16,000 131 ~15 S
H. ... 383.5 65.8 | 13,000 130 —10 3

These data illustrate that the substiiution of the phenate-
sulfonaie combmauon for the glymmde sulfonate mate-
rial adversely affects the viscosity index and raises the
viscosity at 100° ¥. and at 0° F. so that the oils do not
satisfy the reqguirements for an SAE 10W grade oil.
Example 4.—A. crankcase lubricant meeting the require-
ments for SAE 10W, 20W and 30 grade oils was prepared
with the following composition by weight: 87.5% of the
selected base oil described below, 6.8% (40% oil solu-
tion) of “Acryloid 710,” and 5.7% of an oil concentrate
which had been previcusly heat-treated as described here-
inabove and which containsd suificient of each agent ic
give the following amocunis in the ifnal composition:
40mM/kg. of the glycoxide-sulfonate material described
in Example 1, 6 mb/kg. of zinc dicetylphenyi dithio-
phosphate and 0.25% of sulfurizéd digaraffin wax sulfide.

The base oil was the same as that described in ©xample 1.

The resulting lubricant had the following physical prop-
erties: viscosities of 301 SSU at 108° F,, 62.6 55U at
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210° F., and 9000 SSU at 0° F.; a flash point of 425° ¥,
a viscosity index of 141, and an ASTM pour point of
—45° F, This lubricant will give in an engine cperating
at 32° F. a cranking speed 54% greater than the speed
obtained in the same engine at the same temperature
with a conventional SAE 30 grade lubricant.

Example 5.—The gasoline and oil mileage character-
istics of the crankcase Inbricant composition of Example
4 were compared to those of a reference oil in several
hundred thousand miles of rcad test 1n a fleet of taxis
and two ficets of passenger cars. In these tesis all the
vehicles were operated alternately with the test oil for

one drain period and then the reference oi}l for a drain

period, the cycle being repeated as many times as possibie
during the test. The reference oil was a conventional
heavy duty compounded SAE 30 grade motor oil. The
taxi fleet averaged 3500 miles of driving per month per
vehicle in vredominantly city traffic driving with an occa-
sional highway trip; cold starts were lumited to ong or two
per gperating day and average engine temperatures were
150° F. and 160° F. for crankcase cil and jacket conlant,
respectively. Passenger car ficet A averaged more than
1000 miles per month driving in relatively open country
at relatively high speeds and ambient temperatures. The
cars of tleet B were operated predominantly in city frafhic
on short trips and experienced a relatively large number
of cold starts per month, the vehicles averaging 490 miles
of driving per month. The following table summarizes
the results of the ficet taxis:

J Tt R

Table IV
Ave, oil mile- | Ave. gas mile- Percent Im-
age, miies/ age milegf provement
Ave. QUare callon
Fieet total _
test, :
miles Ref, | Test Ref, Test (il (3as
oil ;11 01l 0il mile- | mile-
| age age
Taxi ..__| 132,700 539 656 11.9 12. 4 11
A 49, 000 708 89 15. 5 18. 2 4 |
B 14, Q00 761 911 11.0 12.4 20 1

Example 6 —Another series of tests were carried out
with heavy duty trucks powered by General Motors en-
gines which were used in long distance gasoline hauling
in the lower San Joaguin Valley accumulating mileage of
approximately 10,000 miles per month under hlgh-speed
high-loazd conditions. The crankcase lubricant comiposi-
tion of Example 4 was used as the test oill in comparison
with conveniional compounded diesel engine crankcase
lubricating oils of SAE 30 and SAE 40 grades.

The average o¢il miieage for thess tank trucks when
operated with the test oil of the present invention was
42% greater than that observed with the SAE 30 reifer-
ence oil, and 21% greater than that observed with the
SAE 40 grade reference ¢il.

Example 7 —The improvement in power cutput by the
use of the present lubricants was measured in a chassis
dynamometer with a 1933 Cadillac, a 1953 Chevrolet
power glide and a 1552 Piymouih. The test oil was the
crankcase lubricant composition of Example 4, and the
reference oil was 2 conventional heavy duty compounded
SAE 30 grade motm o, Under full throttle maximum
power operation an improvement of 7% was observed in
the Cadillac, 4 in the Chevrolet, and 3% in the
Plymouth.

The increase in pow

ar observed in the chassis dyna—
mometer test wWas al c; demonsirated on the read in the
Cadiilac and Chevrelet by a 5% reduction in time re-
quired to aﬂcplerat ivcm ¢ to 60 miles per hour when
the test oil of the present invention was used in place of |
the reference SAE 30 grade oil,

Exampie 8 —Two California Highway Patrol cars used
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 for hi ghway‘ patrol and pursuit: were ‘tested ‘on ‘a‘ chassis:

dynamometer for high speed performance “both ‘with-a -

~ test oil of the present invetition and:a reférence oil. - The
- test oil- was the lubricant composition of Example 4 and"”

the reference oil was "a heavy  duty eommerelal com-

pounded motor oil of SAE 30 grade.’
~ To determine the relative performance of the two oils
under usual operating conditions, the cars—a 1952 0Olds-

O

- mobile Model 88 'and a 1953 Oldsmobile -Model 88-— -

thecars immediately prior ‘toor after the tests. The
oil in the cars as received was drained: and replaced with
reference oil: The maximum -speed was -déterrhined.-
Comparative tests-were then run by ‘draining the engine

crankcase and ﬁlter and reﬁ]]mg with: the test oil. The

test was repeated.

The -maximum: relative speed of the 1953 Oldsmoblle '

showed an increase of 4.5 miles per hour and the 1652
Oldsmobile an increase of 5.5 miles’ per hour. Thé horse~
power curves showed an increase in power over the entire
range tested for both cars when using the test oil.  This -

improvement in horsepower would result: in faster -accel-

eration to top speed as well as an increase in the top speed.-

Example 9.~——Another series' of tests were: conducted -
under -city trafiic driving conditions wherein the ‘car was
driven four tnps daﬂy for a distance of 314 miles over.
a specified route.  One trip was made in late afternoon-
and the car parked overnight. The next trip was madé>
- 1in the early morning and the car parked until noon, at
which time ‘a round trip was made with one-half hour
of parking at the terminus. This cycle was repeated for -
three days on the test oil and then for three days on the
reference oil. The test oil was a lubricant composition
-of Example 4 and the reference oil was a conventional
heavy duty compounded SAE 30 grade oil.
provements, due to the use of the test oil, in gasoline

"The im-

were brought to the chassis dynamometer directly from 210

- service and no tune-up or mechanical work was done on  ¢valuale low temperature: deposits - -and- to: measure ithe’

For this~-
latter purpose the degree: of discoloration of: the-plunger: -
~of “thehydraulic -valve lifter- is used:as~the* basis: for:*
comparison: An oil compounded with diesel-engine:lubri=: -
cating oil type commercial:additive-to'a level-equivalent:
to-Series I lubricants “(i. e.; Army Specification=2-~104B, -

~ Supplement 1) was used as a high standard: of"comparison,ii. |
~ this reference oil permltted the formation of-a light-gray:
discoloration while dark gray:discolorations :are ‘observed::
with conventional heavy~duty compounded motor oils.:
The new and improved crankcase lubricant :compositioni.
of Example 4 was equivalent:in ‘degree of discoloration:of
lifter plungers to the h_lghly compounded Supplement I

25" Jubricant.

Eaampla 12—The Standard 1-4 Chevrolet englne test-

E

20"

307

35

mileage for the several tests and with dlﬁerent drivers .

Ttanged from 8% to 17%. |
- Example 10.—~The lubricant composition of Example 4

- was tested for its performance from the standpoint of

maintaining engine cleanliness in a standard 40-hour, FI.-2
Chevrolet. engine test usulg a low grade gasoline espe-

cially prone to cause engine deposits, the conditions belng
those defined in the FL—2 Test Procedure described in the
June 21, 1948, report of the Coordinating Research Coun--
cil on Engine Test C. R. C. FL~2, entitled “Research

40"

45 &

“Techique for Determining the Effect of Fuels and/or Lu-

- bricants on Formation of Engine Deposits During Mod-

erate Temperature Operation.” This procedure requires -

~ the:maintenance of a jacket temperature of 95° F. and a-
~crankcase oil temperature of 155° F. at 2500 R. P. M

and 45-brake horsepower for 40 hours, and therefore

closely, and reproducibly, simulates the relatively “cold”

engine conditions which are normally experienced in city
driving. - At the end of the test the engine was dismantled

and the amount of engine deposits on the piston deter-
- mined as follows: Average piston rating was obtained

by individually rating (on a scale of 0-10 represemting
~ the absence of any depos1t) the amount of deposit on
~ each piston skirt and averaging the individual ratings so

‘obtained for the various pistons. In a like manner, varnish
ratings were obtained for each of the rocker arm cover,

the push rod cover, the cylinder wall, and the oil pan.
Similarly, sludge ratings (on the same scale) were ob-
tained for the rocker arm assembly, the rocker arm cover
plate, the push rod cover plate, the oil screen, and the
o1l - pan. These ten different ratings were added to give
a total engine rating. Under the conditions of this test

an over-all engine rating of above 75 is indicative of

satisfactory performance, a conventional heavy duty com-

pounded -SAE 30 grade motor oil giving an engine rating.
of about 80. The total engine rating -obtained for the test’

oil of the present invention was 81.8, indicating that

eJJ'

ﬁ(}-

65
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the present lubricants have sansfaetory engme eleanlmess

characteristics. . o C

Example 11 —The effectlveness of the Iubnoant com-

_PUSHIOH of Example 4 i in eontrol]mg hydraulic valve hfter* ;
deposits was measured in‘a Chevrolet- power- glide en=-

gine operated in accordance with the EX-2 Test Procedure .

“of the Coordinating Research-Council as reported in. q_the__

September 1952 report, entitled “Lubricating Engine: ‘Test -
Designed to Simulate Deposits in Stop and Go Field Sew-
ice.” This test is a 96-hour cycling test” employed to™

effectiveness of oils in controlling lifter ‘deposits.:

described in a- Coordinating Research® Council circular,

_entitled “Test Procedure for Determining Oxidation-Char< -

acteristics' of Heavy Duty Crankcase Oils,” was employed
with-a- test-oil- of--the--composition -set- forth—in
ample 4 above.

is recorded as the corrosion.  Ratings of the varnish and-

sludge are made for the various parts,-and’a total-engine-: -
rating determined therefrom, as in the FL-2 Chevro]et ens

gine test described in Example 9.

The test results were a total engine: 'ratlng of-* 98 4 and
- a copper-lead bearing weight loss of 55-mg. per- bearmg -
Example 13.—A lubricant composition: prepared-in:ac="

cordance with Example 4 was evaluatéd in a'Plymouth:ens--
gine operated for 100 hours-at 165° F. oil temperiture::

and 175° F. jacket temperature at 2500 R. P. M. and 25-

brake horsepower. This procedure closely simulates taxi-
The cylinder wear was . deter~
‘mined by micrometer measurements before and after the
50 test at the top, bottom and several intermediate points;-
‘and micrometer measurements were- also used to deter<

mine the fop ring side clearance increase. The results.

cab service conditions.

of the test were as follows:

i

=

. Topring -
S Cylinder | side clear-
Cylinder wear, ance in-
inehes -1 . Crease,.
| - inehes |
. h B )

L e et — e —————————————————— ~0.0001 |- 0. 0000
e e e e e e b 0. 00005 0. 0003. -
D e e e ee—— e e m— A ————— 0. 0000 | 0.0005°
A i e 0. 6000 - 0.0002

D o e mr e — e em —0. 0001 | 0. 0000.
B e e e m e m— v ————————————— 0. 00016 ~0.06007
AVOraEE . e cmm e c e —————— 0. 0000 0. 00005

These data mdlcate exeellent low wear propertles for
the new lubricant.

Example 14.—The high - temperature ‘wear: character- -
istics of an oil eomposmon prepared as imn: Example 4
were evaluated in an L4 Chevrolet test as descnbed
in Example 11, except that the engine was run for- 100
The wear was determined by~

hours instead -of 36 hours. .
the difference in micrometer measurements made- before-

and after the test for each part, and the average:change

3 2 O
This test measures the control of high
temperature” deposit formation and oxidation stabﬂlty of*
the oil. The test procedure is to run a Cheévrolet engme‘“* )
for 36 hours at -a -jacket temperature of:200° F.,:and=a-
sump temperature of 280° F. Bearings are. welghed before:

and after the test and the average bearing- weightloss

¢
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for all such parts recorded. The results of the test
were as follows:

Average cylinder wear oo inches_. 0.00031
Average wrist pin Wear e do___. 0.00045
Average wrist pin bushing wear_..—-.- do. - 0
Average cam shaft journal wear__. . do____ 0.00015
Average cam shaft bushing wear_..__—_ do_—__ 0.00045
Average main bearing journal wear—-__do__.-  0.0001
Average con rod bearing journal wear__do_... 0.000095
Average top ring weight loss_ - __._. mg.__ 38
AVe age push rod weight loss_______._. mg._ .. 5.6

Exaimple 15.—A Plymemh road test car equieeed with
a radweeme top piston ring was empleyed in two series
of comparative tests. The amount of ring wear is de-
termined by the amount of radioactive ircn dispersed into
the circulating lubricant. In comparative tests, a lubri-

cant composition prepared in accordance with Example
4 gave in 1260 test miles an average ring wear rate of

0.6048 mg. of iron per mile as compared to a wear rate
of 0.0054 mg. over 1144 test miles for a conventional
heavy duty cempeuﬂded SAE grade 30 motor oil

Exarple 16—A series of determinations were made
of the efect on octane requirement of a 1952 Plymouth
by the use of the lubricant composumn of Example 4
2g the test oil and for comparison a conventional heavy
duty compounded motor oil as a reference. These were
carried out using a standard road octane requirement test
conducted in accordance with the procedure outlined in
Coordinating Research Council Designation E-1-748,
entitled
Octane Number Requirements of Vehicles on the Road.”
This test is conducted on a series of reference fuels and
ascertains the octane number of the fuel required for in-
cipient knocking cf the engine over a standard road course
within the normal speed range of the vehicle. For the
purpose of the test, the fuel line of the engine is discon-
neeted at the suction side of the fuel pump and a 5pec1el
5345 inch line run into the cab of the car where the pri-
mary reference fuels are carried.
The test was started with the car showing an odometer
reading of 11,700 miles. After filling the crankcase with
the test cil, the car was run for 800 miles with a standard
preminum gasoline which was used throughout the subse-
quent tests. The octane requirement measured as de-
scribed above was 75 at the end of the 800-mile pericd.
Thereafter, the car was driven for 1122 miles with the
reference oil at the end of which period the octane re-
aquirement was found to be 80. Following this, the car
was then driven 850 miles with the test oil and the cctane
recuirement dropped to 75.

Example 17.—In ancther series of tests, eight
Plymouths in a taxicab fleet were operated for approxi-
mately 14,000 miles, all on the same gasoline. 'The

test oil and reference oil of Example 16 were used in

four cars each. At the end of the pericd, the octane re-
quirement of all the cars was determined in accordance
with the method referred to in Example 16. It was
found that the average octane requirement of the cars
using the test oil was four numbers lower than the average
requirement of the cars using the reference oil.

Example 18.—Another formulation was prepared with
a base oil derived by solvent refining from an East Texas
crude and bhaving the following properties: ASTM vis-
cosities of 139 SSU at 100° ¥, and 42.4 SSU at 210° F,,
a visccsity index of about 99, a flash point of 440° F. and
an A. P. 1 eravity of 32.2°, and ASTM D-1160 distilla-
tion points at 1 mm. of mercury of 370° F. at 10% and
438° 7. at 90%. A lubricant composition composed
of 87.3%, of this base oil, 6.5% of the methacrylic poly-
mer soiution nsed in Example 4 and 5.7% of the oil con-
centrate emuloved in Example 4 had the following prop-
erties; ASTM viscosities of 62.1 SSU at 210° F., 291
SSU at 100° F. and 7500 SSU at 0° F., a viscosity index
of 143 and a pour point of —45° ¥. This indicates that

“Research Technique for Determination of -

10

15

20

20

30

o0

W] |
ot

GG

70

'l

44
with the higher 10% distiilation points, 1. ., avove about
350° ¥., the spread between the 10% and 9(} pemts can
be greater such as up to 50°, provided that the viscosities
of the polymer-containing lubricant are in the specified
ranges.

This lubricant compositicn gave a total engine rating
of 98.4 and a bearing weight loss of 65 mg. per bearing in
the standard L4 Chevrolet engine test referred to 1n
Example 11. Also, this oil gives improved oil and gas
mileage when compared to a conventional compounded
heavy duty SAE 30 grade motor oil.

Example 19 ——A variation of the lubricant composition
of Example 18 was prepared by using as the base oil
a solvent refined oil from mixed mid-continent and coastal
crudes. Such base oil has ASTM viscosities of 13%2.5
SSU ot 100° T, and 42.5 SSU at 210° F., a viscosity index
of about 1006, ﬁash noint of 415° F,, a pour point of 0°

~F.. A. P. 1. gravity of 32.1°, and ASTM-D-1160 distil-

lation points at 1 mm. of mercury pressure of 372° b,
at 10% and 455° F. at 90%. A lubricant composition
of this base cil with the remaining components the same
as in Example 18 had the following properties: ASTM
viscosities of 62.2 SSU at 210° F., 288.4 S5U at 100° E,,
and 8000 SSU at 0° F., a viscosity index of 144, a flash
point of 435° F. and a pour point of —45° F.

"This lubricant composition gave a total engine rating

- of 99.4 and a bearing weight loss of 61 mg. per bearing

in the standard L—4 Chevrolet engine test referred to
in Bxample 11. Also, the lubricant gave oil and gas
mileages superior to conventional compounded SAE 30
erade motor oil.

While the lubricant composition of the present inven-.
tion essentially contains the selected hydrocarbon base
oil component, the glycoxide—sulfenate material and the
methacrylate polymer and preferably in addition contains
the thiophosphate and sulfide agents described herein-
above, the resulting composition with its outstanding
performance characteristics will not ordinarily need fur-
ther agents. However, it is within the contemplation of
the present invention, in some instances and/or for special
purposes, io-incorporate 1n the composition other agenfs
such as extreme pressure agents, blooming agents, oili-

ness agents, foam inhibitors, dyes, other agents which

affect the viscosity index or pour point, corrosition inhibi-
tors, efc.

We claim:

1. An improved gasoline engine crankcase lubricant
which meets the viscosity requirements of an SAE 10W
oil at 0° F. and the viscosity requirements of an SAE 30
oil at 212° F. consisting essentially of the combination
of (a) a hydrocarbon lubricating oil having a viscosity
ranging from 5,000 to 8,000 SSU at 0° F., a viscosity
iadex of 85 to 120 and a boiling range of not more than
a 50° F. difference between the 10% and 20% boiling
POINts as determined by the ASTM D-1160 procedure at
a pressure of 1 mm. of mercury, said o1l comprising at
least 85% of the final composition of the lubricant, (b)
2.5 to 5% by volume of an oil-soluble, alkyl methacrylate
polymer having alkyi groups of from 6 to 20 carbon atoms
and a molecular weight between 100,000 and 500,000, as
determined by light scattering measurements, the viscosity
and viscosity index for said hydrocarbon oil and the
amount and molecular weight of sald polymer being such
that the final composition has viscosities of less than
12,000 SSU at 0° F, and 60 to 70 SSU at 210° F., (¢}
30 to 60 millimols per kilogram of an inorganic metal
base substance consisting of a dispersion of the product
of reaction between an alkylene glycol of less than 5
carbon atoms and an alkaline earth metal base selected
from the group comnsisting of oxides and hydroxides, said
dispersion being stabilized in oil with an oil-soluble alka-
line earth metal sulfonate, the ratio of metal as dispersed
metal base substance to metal as sulfonate dispersant
ranging from 1.0:1 {o about 10:1, said reaction product
being obtsined by forming a mixture containing said metal
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“base and said glycol.in-a ratio rafiging from 2 to 50 mols -
of glycol for each mol of said-metal base and heating said
- mixture for a sufficient time to effect the reaction between-
“glycol .and metal base, (d) 0.1 to'2% by weight of an

oil-soluble polyvalent metal salt of an ester of thmphos-.-- 5

phoric acid, and (e) 0.1 to 1.5% by weight of an oil-sol-

uble aliphatic polysulfide antioxidant.

2. 'The lubricant of claim 1 wherein said alkalme earth

- metal in the morgame metal base substance and in the.
sulfonate dispersant is calcium.. - -
3. The lubricant of claim 1 wherem sald pelyvalent

metal salf of an ester of - thlophesphorlc acid 1s a zinc

salt.

| .WhICh meets the-viscosity requirements of an SAE 10W

4. An 1mpmved craselme engine crankcase lubncant

.10

1’5

oil at 0° F. and- the viscosity requirements of an SAE 30

~ oil ‘at 212° F. consisting essentially of the combination. .
of (a) a hydrocarbon lubricating oil having a viscosity
ranging from -5,000 to. 8,000 SSU at 0° F., a viscosity

index of 85 to 120 and a boiling range of not more.

20

than a 50° F. difference between the 10% and 90%

boiling points as determined by the ASTM D-1160 pro-

ceded at a pressure of -1 mm. of mercury, said oil.com-

lubricant, (») 2.5 to 5%

alkyl methaerylate polymer havmg alkyl groups-of from -

25:

6 to. 20 carbon.atoms and-a molecular weight between =

. 100,000 and 500,000, as determined by light scattéring -

‘measurements, the viscosify and viscosity index for said

hydrocarbon oil and the amount and molecular weight of

said polymer being such that the final composition’ has.

30 -

viscosities of less.than 12,000 SSU at 0° 'F. .and 60 to -

70.SSU. at 210° F., (¢) 30 to 65 millimols pet- ]ﬂlegrax.'r,t'T
~of :metal base mater1al stabilized in oil with an’ 011-s0111-'_
~ ble alkaline earth metal sulfonate, the ratio of metal as
dispersed metal base material to metal as ‘sulfonate - dis--

‘persant ranging from 1.0:1 to about 10:1, said metal base .
miaterial consmhnﬂ of (1) the product of reaction between
et]:_lylene glycol and an alkaline.earth metal base selected___-ii:

' pages 276 and. 277 pertinent.. |
- Ind. & Eng. Chem,, vol 45 No 7 July 1953, pages |
1501 10 1508 o S | 5
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from :the:group .consisting :of oxides.and. hydmndes and .
(2) an alkaline earth metal salt of an organic. carboxylic.

acid having 1 to 3 carbon atoms, and there being present
- in ‘the lubricant ‘composition-for:-each ‘mol of sulfonate .
dispersant 1 to-10 mols-of said reaction. pmdhct and. 0 to -
4 mols of said-carboxylic acid: salt, said reaction. product .
being -obtained -by - fermmg a mixtire- centalmng said
metal base and- said -glycol in-a ratio ranging from 2to .

50 mols of elycol for- each mol ‘of said: 'metal base and .
heating sald mixture- for -a-sufficient ‘time. to effect the .-
reaction between -glyeol-and metal base, (d) 0.1 to 2% .

by weight of -an oil soluble-polyvalent metal salt of an

ester . of thlophosphene acid, and (e) 0.1 to 1.5% by
weight of an . oil-soluble aliphatic polysulﬁde antioxidant.
5. The composition of claim 4 wherein is present for -
‘each -mol of -sulfonate: dlspersant 2 to 6 mols of said

ethylene glyeol reactlon product and 0. 3 to 1 5. mols of o

carboxyhe acid.

6. The 1ubr1cant of claml 4 wherem sald alka]me earth
metal in. the. inorganic. metal base substance and m the L

dispersant is calcium. .

| 7. The .lubricant. of claim 4 wherem sa1d polyvalent_':_i_"
-_metal salt of an: ester of thmphesphone aeld 1s a zinc -

prising at least 85% of - the final- composmon of the =
by volume of an oil-soluble,

Salt . . . X '
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