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Patented Dec. 20, 1949 2,491,683 

UNITED STATES PATENT OFFICE 
LUBRICANT COMPOSITION 

John C. Munday, Cranford, and Dilworth T. 
Rogers, Summit, N.J., assignors to Standard 
Oil Development Company, a corporation o 
Delaware 

Application August 22, 1946, Serial No. 692,348 
C. 252-56) 6 Clains. 

This invention relates to novel compositions 
and to methods of preparing and using same, and 
more particularly it relates to lubricating oil 
compositions containing a paraffinic mineral oil 
base stock together with small amounts of two 
different addition agents both of which have 
some pour depressing properties but neither of 
which is entirely as satisfactory as may be de 
sired, even when used in relatively large amounts. 
In other words, relatively small amounts of Enix 
tures prepared according to this invention give 
unexpectedly better results than can be obtained 
with even much larger amounts of either indi 
vidual constituent. 
The hydrocarbon base stocks which may be used 

according to this invention may be any of the 
waxy or paraffinic hydrocarbon oil fractions such 
as those derived from petroleum, or Synthetic oils 
made by polymerization of olefins or other un 
saturated aliphatic hydrocarbons, and such fraC 
tions may be either relatively narrow cut frac 
tions separated from petroleum or other crude 
hydrocarbon mixtures by distillation or other 
suitable means, and they may be used in the rela 
tively crude state or after refining by Suitable 
methods such as clay treating, acid treating, Sol 
vent extraction, cracking, hydrogenation as well 
as treatment by various chemical refining agents 
such as aluminum chloride, etc. The invention 
is especially applicable to mineral oil base stocks 
of the lubricating oil boiling range, or to lower 
boiling fractions such as those of the kerosene 
or gas oil boiling range which it is desired to 
thicken to viscosities within the lubricating oil 
range, as for use in gun recoil oils, shock absorber 
oils, etc. especially when these are to be used in 
very cold climates. However, it is to be under 
stood that the invention may also be applied to 
other paraffinic oils and for other purposes, by 
using as the base stock lighter mineral oil frac 
tions such as gasoline or naphtha, or by using gas 
oil fractions as Diesel fuel, or even solid petroleum 
fractions such as paraffin wax and petrolatun. 
Of the two addition agents required to be 

added to the above types of base stocks accord 
ing to this invention, the one will, for simplicity, 
be referred to as a polyfumarate, although by this 
term it is intended to mean only a polyfumarate 
of a particular type, namely the type of copolymer 
described in application 638,435, filed December 
29, 1945, of which the present application is a 
continuation in part. Thus the polyfumarates in 
question are copolymers of fumaric acid esters. 
There are four different methods of carrying 
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out the present invention, in respect to the prepa 
ration of the copolymers: 
A. By copolymerizing a mixture of two or more 

dialkyl fumarate esters each one of which con 
tains two like alcohol groups, but the alcohol 
groups in different esters being different; such 
a copolymer may be represented by the gene 
era formula: 

(ROOC-CH=CH-OOR 
ROOC-CH=COOR) 

where R and R are alkyl groups and n indi 
cates the extent of polymerization. 

B. By polymerizing a single mixed ester, i.e. one 
containing 2 different alcohol groups; such a 
copolymer may be represented by the formula 
(ROOC-(CHCH-COOR). 

C. By making a mixture of 'A' and “B,” such 
as would result from starting with a mixture 
of various alcohols and esterifying them with 
fumaric acid, and then polymerizing the re 
Sulting mixture of esters. 

D. By making a mixture of various polymerized 
and copolymerized esters. 
The saturated aliphatic alcohols, otherwise 

known as alkanols, to be used in preparing the 
fumaric acid ester, for use according to this in 
vention, may have 1 to 30 or more carbon atoms, 
preferably less than 20 carbon atoms, more pref 
erably about 5 to 18 carbon atoms. Primary al 
cohols are preferred, although in Some cases sec 
ondary alcohols for example 5-ethyl nonanol-2 
may be used. Straight chained alcohols are gen 
erally preferred, but slightly branched alcohols, 
for example 2-ethylhexanol, may be employed if 
desired. 
At least one of the alcohol-groups should con 

tain more than 10 carbon atoms; examples of 
40 
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such alcohol groups which may be used include: 
Name No. of C's 

Lauryl----------------------------------------------- 
Tetradecy. 
Cetyl--------------- 
Octadecyl (steary) 

1. 
1. 
s 

18 

Alcohols having an odd number of carbon 
atoms may also be used, although alcohols having 
even numbers are more readily available from 
materials found in nature such as the various 
vegetable, animal or fish fatty oils or waxes. Ale 
cohols having either even or odd number of car 
bon atoms may be prepared by hydrogenation of 
carbon monoxide, or of fatty acids having the 
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desired number of carbon atoms, such as lauric 
acid, or esters thereof. Mixed alcohols prepared 
commercially from natural products, may be used. 
One such preferred material made by hydro 
genation of coconut oil is sold under the trade 
name “Lorol' and is a mixture of alcohols rang 
ing from 10 to 18 carbon atoms, predominating 
in lauryl alcohol having 12 carbon atoms. An 
other related but slightly different mixture is 
called “Loro B'; it contains more C18. The com 
position of these two mixed commercial alcohols 
is approximately as follows: 
Composition of mictures of commercial alcohols 

(Trade 
Name) Loro B, Component Lorol, Weight 
Weight Per Cent 
Per Cent 

C10 Alcohol------------------------------- 4.0 3.0 
C. Alcohol.---------------- - - - - 55.5 46.0 
C Alcohol. - - - 22.5 24.0 
Cid Alcohol-------------------------------- 14.0 10.0 
Cls Alcohol----------------------- as rm - - -nu- 4.0 17.0 

2.8 13.5 Average Number of Carbon Atons.------- 

It is thus apparent from the above table that 
Lorol is a mixture of commercial alcohols having 
an average number of 12.8 carbon atoms and 
LOrol B has an average of 13.5 carbon atoms. 
Thus it is possible to carry out the invention 

using only alcohols having more than 10 carbon 
atoms, although generally, it is preferred, and 
sometimes it is necessary, to use some alcohols 
having 10 or less carbon atoms. In such a case, 
any of the commonly available lower alcohols may 
be used such as the methyl, ethyl, propyl, butyl, 
amyl, hexyl, octyl, decyl, etc., or commercially 
available mixed alcohols such as octyl-decyl. 
The proportion of alcohol groups having differ 

ent numbers of carbon atoms in the fumaric ester 
raw materials to be polymerized should generally 
be adjusted to average about 5 to 15 carbon atoms, 
preferably about 7 to 14 carbon atoms, although 
it will be understood that the precise combination 
which gives best results may have to be adjusted 
slightly according to the type of oil base stock 
in which the polymerized product is intended to 
be incorporated, and according to the pour de 
pressing potency desired. 
There are several different ways of judging pour 

depressing phenomena. One of these is by mak 
ing the standard A. S. T. M. (American Society 
of Testing Materials) pour point test, wherein 
the oil blend is cooled continuously until it solidi 
fies. Another method is to simulate winter field 
storage conditions by alternately subjecting the 
blend of oil containing a small amount of the 
pour depressor to cold and warm cycles and there 
by determine the "pour stability' of the blend. 
The latter characteristic is of special value in 
Supplementing A. S. T. M. pour point data, be 
cause blends of some pour depressors in certain 
oil base stocks sometimes solidify under winter 
field conditions at temperatures as much as 50° 
F. higher than the A. S. T. M. pour points. 
Blends containing polyfumarate pour de 

pressants alone exhibit excellent pour stability, 
but the A. S. T. M. pour points are generally not 
good enough for many commercial purposes. 
The monomers of the fumarates are easily pre 

pared, for example by direct esterification of 
fumaric acid, or by direct ester interchange, these 
being well known reactions. Polymerization is 
generally carried out with peroxide catalysts, for 
example with benzoyl peroxide, acetyl peroxide, 

4 
t-butyl hydroperoxide, t-butyl perbenzoate, etc. 
Temperatures in the range 50-120' C. are suit 
able when employing 0.1 to 5.0% by weight of 
catalyst, and the time may be from 8 to 72 hours 
or so. Oxygen should be excluded during poly 
merization, through the use of an inert gas such 
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tion. 

as nitrogen or carbon dioxide. If desired, an 
inert solvent may be employed as a diluent to 
control polymer molecular weight. - 
The effect of molecular weight on the blend 

ing properties of fumarate copolymers is rela 
tively great in the case of viscosity index, and 
relatively little in the case of pour point. The 
higher the molecular weight, the greater will be 
the viscosity index obtained from a given quan 
tity of polymer, and for this reason molecular 
Weights up to 20,000 may be employed where an 
increase in viscosity index is desirable. For pour 
depressants, however, molecular weights may be 
at least as low as 1000 and perhaps lower. Molec 
ular weight may be determined by viscosity meas 
urements on disobutylene Solutions containing 5 
mg. polymer per cc., and the Staudinger equa 

The degree of polymerization may be 
judged approximately from the increase in vis 
cosity of the copolymer, i. e., free of any sol 
vent; this viscosity of the Orol fumarate poly 
mer, for instance, should be about 60 to 3000 
seconds Saybolt at 210 F. The fumarate mono 
mers are not pour depressants, and they have sub 
stantially no viscosity index improving property. 
The other additive to be used according to 

this invention, which co-operates in some pe 
culiar manner with the above described poly 
fumarate, is a substance which for the sake of 
simplicity will be referred to as 'alkyl-aromatic 
compound.' By this expression it is intended to 
include a wide variety of known pour depressors 
Which are made by Friedel-Crafts condensation 
of a long aliphatic compound, as for instance 
chlorinated wax, with a low molecular weight 
aromatic compound preferably of the hydrocar 
bon type such as naphthalene, benzene, an 
thracene, or various lower alkylated aromatic 
compounds, such as toluene, xylene, amylbenzene, 
etc., or other low molecular weight highly aro 
matic compounds such as phenol, naphthol, cre 
Sol, petroleum phenols, or other hydroxy or amino 
derivatives of lower aromatic hydrocarbons. 
Such condensation products may be made by 

the process disclosed in the basic Patent 1,815,022, 
or by various improved modifications known to 
the art. 
One example of a suitable method of prepar 

ing this alkyl-aromatic compound is to chlo 
rinate paraffin wax to a chlorine content of 
about 10 to 15% or more, and then condense 
about 100 parts by weight of the resultant chlo 
rinated paraffin wax with about 10 to 20 parts 
by Weight, preferably about 15 parts by weight, 
of naphthalene, preferably in the presence of 0.05 
to 5 volumes, preferably 0.1 to 1 or 2 volumes, of 
inert solvent such as a highly refined kerosene, 
tetrochlorethane, dichlorobenzene, etc. per vol 
ume of mixed reactants, using a small amount, 
Such as about 0.5% to 3% or more of aluminum 
chloride as catalyst. The reaction may be started 
at room temperature and, after the catalyst and 
reactants have all been mixed, the reaction mix 
ture may be heated to a final temperature be 
tween about 100 and 200 F., preferably about 
125-550 F. After the reaction has been con 
pleted (generally requiring A2 hour to 10 hours 
Or so), residual catalyst is hydrolyzed by adding 
water, aqueous caustic soda or sodium carbonate 
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or a lower alcohol such as isopropyl alcohol or 
ethyl alcohol, or any mixture of such materials, 
and then after settling and removal of the cat 
alystic sludge, the solvent layer containing the 
desired condensation product is subjected to dis 
tillation under reduced pressure, such as by fire 
and steam distillation, or a vacuum distillation 
using an absolute pressure of about 1 to 50 mm. 
mercury, up to about 600 F., to remove over 
head the solvent, unreacted raw materials, and 
low boiling condensation products, and to ob 
tain as distillation residue the desired high no 
lecular weight wax-naphthalene condensation 
products. These products have molecular weights 
ranging from about 1000 to 5000, preferably about 
1500 to 3000, and have potent pour depressing 
properties, particularly as judged by the A. S. 
T. M. pour point test. 

In preparing the above described wax-aro 
matic compounds, or more broadly speaking al 
kyl-aromatic compounds one may use other long 
aliphatic materials as reactants instead of the 
chlorinated wax, as for instance corresponding 
olefins made by dehydrochlorination of chlorin 
ated wax or other long aliphatic compounds, 
preferably having more than 10 aliphatic car 
bon atoms, such as stearic acid, octadecyl chlo 
ride, octadecyl alcohol, cetyl alcohol, etc. 
One surprising feature of the present inven 

tion is that the two primary additives, namely 
the polyfumarate and the alkyl-aromatic Con 
pound, must be added to the lubricating oil base 
stock within a particular range of proportions 
in order to obtain the desired co-operating effect. 
The amount of alkyl-aromatic compound used 
should be in the range 0.5 to 2.0 parts by weight 
for each part of polyfumarate that is employed. 
The total amount of the mixture used should 
generally be about 0.05% to 5%, preferably about 
0.1% to 2%. 
The objects, advantages, and details of the 

invention will be better understood from a con 
sideration of the following description and ex 
perimental data, particularly when read in con 
junction with the accompanying drawing, in 
which Fig. 1 is a chart outlining the field of 
satisfactory A. S. T. M. pour points, Fig. 2 is a 
chart outlining the field of satisfactory pour 
stability, when various concentrations of the two 
primary additives are used, and Fig. 3 is a chart 
which outlines the field of the present invention, 
denoted by the relatively narrow overlapping part 
of the two satisfactory fields shown in Figs. 1 
and 2. 
A polyfumarate was made from a fumaric acid 

ester of a commercial mixture of alcohols 
marketed under the name "Lorol B,' and pre 
dominating in lauryl (C12) alcohol, as indicated 
in the foregoing description. The procedure used 
consisted in first esterfying fumaric acid with the 
mixed alcohols to make the "Lorol B' fumarate 
monomer which was then polymerized at 80 C. 
with 1.0% by weight of benzoyl peroxide as cata 
lyst, for about 16 hours' reaction time. This 
polyfumarate will, for convenience, be referred to 
as material A in the accompanying drawing and 
Some of the pertinent description. The poly 
fumarate had an average molecular weight of 
about 2000 (determined on purified polymer 
which had been separated from unreacted 
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monomer by dissolving in benzene and adding. 
methanol, which precipitated the polymer). / 
A pour depressor of the alkyl-aromatic com 

pound type was then prepared by condensing 

8 - 
wax having a chlorine content about 13.5%, with 
about 15 parts by weight of naphthalene, in the 
presence of about one-half volume of kerosene 
solvent per volume of mixed reactants, and in the 
presence of about 2.5 parts by weight of aluminum 
chloride catalyst, followed by hydrolysis and re 
moval of catalyst, and distillation of the reaction 
mixture by fire and steam up to about 600 F. to 
obtain the desired alkyl-aromatic compound as 
still bottoms. For convenience, this alkyl 
aromatic compound will be referred to in the 
accompanying drawing as material B. 
The above described materials A and B were 

then blended in various small concentrations 
(up to 0.2 wt. per cent) in a waxy mineral lubri 
cating oil base stock which consisted essentially 
of a blend of about 3.5% of a Pennsylvania bright 
stock in a solvent-refined paraffinic lubricating 
oil having a Saybolt Universal viscosity at 210° 
F. of 43.6 seconds, a viscosity index of 94, a cloud 
point of +34°F. and a pour point of -30°F. 
The resulting blends were then tested for 

A. S. T. M. pour point and for solid point as 
determined in a pour stability test which approxi 
mated closely the sequence of temperatures ex 
perienced in the field in cold climates giving rise 
to severe pour point instability. 
The data obtained in these tests are set forth 

in the following table: 

Percent A Percent B A.S.T.M. SolidPoint 
f A. A.R. St. SSSI, unarate) romatic) oF. Test, F. 

0.0 0.0 --30 --20 
0.0 0.016 --20 --20 
0.0 0.04 --10 -20 
0.) 0.08 0 --20 
0.0 0.12 -15 --20 
0.0 0.6 -30 -20 

0.025 0.0 -10 <-20 
0.050 0.0 -5 <-20 
0.100 0.0 -15 <-20 
0.200 0.0 -15 K-20 

0.025 0.016 -5 <-20 
0.050 0.016 -0 <-20 
O. 100 0.06 w15 K-20 

0.025 0.04 -15 -8 
0.050 0.04 -15 <-20 
0.100 0.04 -15 <-20 

0.025 0.08 -25 | O 
0.050 .08 -25 -8 
0,100 0.08 on 25 <-20 

0.025 0.12 -30 +10 
0.050 0.2 -30 
0.100 0.12 -30 <-20 

The A. S. T. M. pour point data are plotted 
graphically on the chart shown in Fig. 1 of the 
accompanying drawing, in all three figures of 
which the per cent concentration of A (poly 
fumarate) is plotted on the vertical (Y) axis, 
against per cent concentration of B (alkyl 
aromatic compound) on the horizontal (X) axis. 
Thus in these figures any one point shows the 
concentration of both materials, and immediately 
adjacent to that point a numerical figure is given 
to indicate in Fig. 1 the A. S. T. M. pour point 
of the blend, and in Fig. 2, the solid point in the 
pour stability tests of the blend. 

Referring particularly to Fig. 1, it is thus noted 
in the lower left corner that the plain lubricating 
oil base stock, containing none of either materials 
A or B, has an A. S. T. M. pour point of 30, where 
as (going to the right) the blend containing 0.04% 
B has a pour point of 10, and successive further 
additions of B lower the A. S. T. M. pour point 

about 100 parts by weight of chlorinated parafin 75 on down to 0, -15, and finally down to -30 F. 
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in the blend containing 0.16% of material B. 
- -20°F. is considered a very satisfactory A. S.T.M. 
pour point. On the other hand, going up along 
the vertical or (Y) axis, it is noted that although 
0.025% of material A (polyfumarate) lowers the 
A. S. T. M. pour point from -30 to -10, doubling 
this concentration to 0.05% only reduces the 
pour point to -15° F., below which the A. S. T. M. 
pour point cannot apparently be reduced no mat 
ter how much of material A is added, since 0.10% 
and 0.20% still only give A. S. T. M. pour points 
of -15° F. Apparently material A acts very 
differently from material B in regard to pour 
depressing properties. Referring now to the blend 
containing 0.025% of A and none of B, having a 
pour point of -10° F., it is noted that the addi 
tion of 0.016% of B to that blend actually raises 
the pour point from -10 to -5° F., but that a 
still further addition up to 0.08% of B then re 
duces the pour point down to -25 F. which is 
satisfactory. Similarly, in the blend containing 
0.05% of A and none of B, having a pour point 
of -15° F., the addition of as much as 0.04% of 
B had no effect at all on the pour point leaving 
it at -15 F., but doubling this amount of B then 
lowered the pour point to -25 F. In a blend 
containing 0.10% of A having a pour point of 
-15° F., the addition of 0.08% of B likewise gives 
a pour point of -25 F. 
Thus, Fig. 1 shows that although about 0.14.5% 

of B was required when used alone to give a pour 
point of -25 F., Only about half that much was 
required, namely 0.08% of B, if 0.025% of A was 
added, and it also indicates that as to blends con 
taining A, Small additions, e. g. up to 0.05%, of 
B are either of no value or are detrimental to the 
A. S. T. M. pour point, but that larger amounts, 
e.g. 0.08%, are then very effective, even more so 
than in the absence of material A. The broken 
or dashed line outlines in a general way the field 
of "satisfactory A. S. T. M. pour points,' meaning 
those at least as good as about -20°F. 
The dotted diagonal line in Fig. 1 represents 

all points or blends having a total concentration 
of 0.105% of additive whether it be A alone, 
B alone, or various mixtures thereof; for instance 
this line goes through the point representing a 
blend containing 0.08% of B and 0.025% of A 
and having a pour point of -25 F. This blend 
has a surprisingly low pour point considering that 
other blends containing identically the same 
amount of total pour depressing additive, have 
much higher pour points. For instance, the blend 
containing 0.105% of A alone obviously has a 
pour point of -15, and the blend containing 
0.105% of B alone has a pour point in the vicinity 
of -10° F. The two additives co-operate in an 
unexpected manner, but the reason for this 
phenomenon is not known. 

Fig. 2 shows other phenomena in regard to the 
solid point (F.) in the pour stability test. Here 
it is noted (along the horizontal or 'X' axis) that 
the addition of B had no effect on the stable pour 
solid point, all of the blends being solid at -20°F. 
which was the highest reading in the test. On the 
other hand, it is noted (along the vertical or "Y" 
axis) that material A is highly effective since all 
concentrations ranging from 0.20% down to as 
little as 0.025%, lower the stable pour solid point 
of the oil to -30 to below -20° F. Thus 0.025% 
of A can do something which cannot be done with 
any amount of B in regard to stable pour solid 
point, whereas it was shown in Fig. 1 that no 
matter how much of A Was used, the A. S. T. M. 
pour point could not be reduced below -15° F. 
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whereas with 0.16% of B alone or a mixture of 
0.08% of B and 0.025% of A, the A. S. T. M. pour 
point could be reduced to -25°F. 
Now referring again to Fig. 2, particularly the 

point on the (Y) axis representing 0.025% of A 
alone, where the solid point in the pour sta 
bility tests. is below -20° F., it is quite surpris 
ing that although an addition of 0.016% of B to 
such a blend still gives a solid point below -20° 
F., a further addition up to 0.08% of B actually 
raises the Solid point of 0°F, and 0.12% raises the 
Solid point to -10° F., thus indicating that mate 
rial B in such a blend is actually harmful to the 
pour stability when used in a concentration so 
much greater than that of material A. It is also 
noted that in regard to a blend containing 0.05% 
of A alone and having a solid point of below -20° 
F., the addition of 0.04% of B can be tolerated 
while still maintaining a solid point below -20° 
F., and that a further addition up to 0.08% of 
B then raises the solid point up to -8° F. On 
the other hand referring to the blend containing 
0.10% of A alone, and having similarly a solid 
point below -20° F., the addition of as much 
as 0.08% of B can be tolerated satisfactorily 
while maintaining a solid point below -20° F. 
It is thus believed that for satisfactory pour sta 
bility, the blends must always contain at least 
75% as much material A (polyfumarate) as ma 
terial B (alkyl-aromatic compound), at least in 
all blends containing 0.05% or more of B. In 
Fig. 2 the Solid line which starts out curved near 
the lower left corner and then proceeds diag 
onally toward the upper right corner is drawn 
to Outline in a general way the field of satisfac 
tory pour stability as including all compositions 
represented by points on the upper left of that 
Solid line. 
Thus Fig. 1 shows that there are many differ 

ent blends of A and B which give satisfactory 
A. S. T. M. pour points when A and B are used 
in concentrations represented in the field to the 
right of the dashed line, and Fig. 2 shows that 
Satisfactory pour stability can be obtained by 
many blends having compositions represented by 
points to the upper left of the solid line, but 
when these two fields are superimposed as in 
Fig. 3 it is apparent that blends which are sat 
isfactory in regard to both A. S. T. M. pour point 
and pour stability are represented by only a rela 
tively narrow wedge-shaped zone of overlapping 
compositions, represented by the shaded portion 
of the chart in Fig. 3. Particularly the blend 
containing 0.08% of B and 1.10% of A is highly 
Satisfactory in regard to both A. S. T. M. pour 
point (-25. F.) and pour stability solid point be-, 
low (-20 F.). Other highly satisfactory com 
positions include mixtures containing about 
0.06% of A and about 0.07% of B, or about 0.12% 
of B together with from 0.09 to 0.120% of A. 

It should be understood of course that when 
the oil compositions are to be used in extremely 
cold climates or other cold conditions, or when 
the additives in question are to be used in base 
stocks which contain relatively large amounts of 
Wax, and therefore require larger amounts of pour 
depressor, greater concentrations of materials. A 
and B may be used, such as for instance 0.15% 
of B together with from 0.12 to 0.25% of A. 
The particular base stock employed in the 

blends shown in Figs. 1-3 was especially sus 
ceptible to pour instability, in winter field tests 
and in the pour stability test. Other stocks, less 
Susceptible to pour instability, require a some 
what Smaller proportion of polyfumarate, for 
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example one part polyfumarate for two parts 
alkyl-aromatic, while with stocks which respond 
readily to the alkyl-aromatic as regards A. S. 
T. M. pour points, the proportion may be One 
part polyfumarate for one-half part alkyl-aro 
natic. In all cases, however, the desired co 
operating effect is obtained only within a rela 
tively narrow range of proportions. It should 
also be noted that the basestock used in the 
blends shown in Figures 1 to 3 was a waxy paraf 
finic oil which had not been highly deWaxed, and 
therefore required a larger total amount of pour 
depressor than would a base stock which had 
been dewaxed from a pour point of -30 F. (as 
in the blends shown in Figures 1 to 3) down to 
--20°F. or even -10°F. or lower. 
When it is desired to pre-mix the polyfumarate 

and alkyl-aromatic, which is usually the case, for 
use in a wide variety of base stocks, it is of course 
preferable to employ such proportions as will Sat 
isfy the worst stock to be encountered. As Inay 
be seen from Fig. 3, at east 0.75 part of poly 
fumarate should be employed for each part of 
alkyl-aromatic in this preferred case. In its 
broader aspects, however, as noted above, the in 
vention comprises the use of one part polyfuma 
rate for 0.5 to 2.0 parts of alkyl-aromatic. 

Instead of using a polyfumarate made from 
the fumaric acid ester of the mixed alcohols of 
the "Lorol' 'B' type, one may use corresponding 
esters of the simpler hydrogenated coconut oil 
alcohols or, as described in the parent applica 
tion Serial No. 638,435, one may use various other 
copolymers such as a copolyner of a LOrol fuma 
rate and decylfumarate in various proportions, 
preferably about 15 to 30% of the decylfuma 
rate. Other simpler copolymers may be used 
such as polymers of octyl and cetyl fumarates 
or octyl and steary fumarates, the total mixed 
alcohols having preferably an average of about 
10 to 14 carbon atoms. 

In preparing lubricating oil compositions of 
this invention, other types of additives known to 
the art may be used such as oxidation or corro 
sion inhibitors, dyes, viscosity index improvers, 
detergents, sludge dispersers, oiliness or extreme 
pressure agents, etc. 

It is not intended that this invention be lim 
ited to the specific materials which have been 
recited merely for the sake of the illustration but 
only by the appended claims. 
We cairn: 
1. A lubricating oil composition consisting es 

sentially of a major proportion of Waxy mineral 
lubricating oil, having dissolved therein about 
0.07 to 0.20% of a wax-naphthalene pour de 
pressor having a molecular weight of about 1500 
to 3000, consisting essentially of a Friedel-Crafts 
condensation product of about 100 parts by 
weight of chlorinated paraffin wax having a chlo 
rine content of about 12 to 15% with about 15 
parts by weight of naphthalene, said condensa 
tion product being substantially non-volatile up 
to about 600 F, under fire and steam distillation, 
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and said lubricating composition also containing 
dissolved therein about 0.05 to 0.25% of a poly 
fumarate having a molecular weight from about 
1000 to about 5000 and consisting essentially of a 
polymerization product of fumaric acid esters of 
the mixed alcohols obtained by hydrogenation of 
coconut oil, the concentration of the wax-naph 
thalene condensation product being about 0.5 to 
2.0 parts by weight to 1 part by weight of the 
polyfumarate. 

2. Composition according to claim 1 in which 
the concentration of the polyfumarate is at least 
equal to 75% by weight of the wax-naphthalene 
condensation product. 

3. A composition consisting essentially of a 
major proportion of a parafiinic lubricant hydro 
carbon having dissolved therein as a wax modi 
fier a condensate of a chlorinated aliphatic hy 
drocarbon of at least iO carbon atoms and an 
aromatic compound selected from the class con 
sisting of naphthalene and phenol, said conden 
sate having a molecular weight within a range of 
from 1500 to 3000 also having dissolved therein 
a polymerized alkyl fumarate, the proportions of 
these pour depressants having about 0.5 to 2.0 
parts by weight of the former to 1 part of the 
latter, the total amount of said pour depressant 
being about 0.05% to 5% by weight of the com 
position. 

4. A composition according to claim 3 in which 
the composition of polymerized fumarate is at 
least equal to 75% by weight of the wax-aromatic 
compound. 

5. A lubricating oil composition consisting es 
Sentially of a major proportion of a waxy min 
eral lubricating oil having dissolved therein a 
chlorwax naphthalene condensation product 
having a molecular weight of at least 1000, said 
composition also having dissolved therein a small 
but pour depressing amount of an alkyl fuma 
rate copolymer containing at least two different 
Saturated alkyl groups, at least one of which has 
more than 10 carbon atoms and there being an 
average of about 5 to 15 carbon atoms in said 
alkyl groups, the proportion of chlorwax naph 
thalene condensate being about 0.5 to 2 parts by 
weight to part of polymerized fumarate, the 
total amount of Said additives being about 0.05% 
to 5% by weight of the composition. 

6. A composition as in claim 5 in which the 
concentration of polymerized fumarate is at least 
equal to 75% by weight of the concentration of 
the wax naphthalene condensation product. 

JOHN C. MUNDAY. 
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