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My invention relates particularly to lubri-
ff;ant products and a producing process there-
or.
The invention concerns chiefly the use of
6 oils of the oxy-fatty series, particularly cas-
tor or ricinus oil, to produce a lubricant
whose viscosity réemains more uniform during
temperature variations. Although my prod-
uct 1s very desirable for lubrication in gen-
10 eral, it is particularly advantageous and de-
sirable when subjected to temperature
changes through a comparatively wide range,
as for example, in connection with internal
combustion engines and vehicles where it is
16 subjected to weather and engine temperature
changes through a wide range. In winter
time the motor oil is subjected to a tempera-
ture range from extreme winter cold to run-
ning engine heat. The problem has therefor
20 been to provide a lubricant which will have a
viscosity sufficiently low for efficient engine
running but which will remain sufficiently
thin for starting or cold engine operation.
The practice heretofore has been to use a
lighter lubricant in winter but whereas such
lighter lubricant facilitates starting of a cold
engine, it becomes too thin for efficient opera-
tion of the heated up engine.

In my improved process, castor oil forms
the main or essential element, but only after
it has been treated to be readily soluble in
substances in which it would otherwise be.in-
soluble, as for example, mineral oils. Castor
oil is well known in the lubricating field on
account of its comparatively uniform vis-
cosity under the ordinary weather tempera-
ture changes, and its film stability. Itishow-
ever quite expensive.

One of the important objects of my inven-
tion is to infuse the desirable characteristics
of castor oil into the ordinary lubricating
oils, and I prefer to use the castor oil com-
pounded in the form of a metal ricinoleate,
-or so-called metallic castor oil soap. How-
ever, to obtain such metal ricinoleate which
will readily dissolve in the ordinary lubri-
cating oils, mineral oils, or other commercial
solvents, the castor oil used must first have
been treated and conditioned to be itself solu-
ble in such oils or solveats, as by the process
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disclosed in my co-pending application Serial
No. 205,848, filed July 14, 1927 or in my co-
pending application Serial No. 286,492 filed
June 18, 1928. Castor oil and a distillate
agent such as a mineral oil of say 100 degrees 88
viscosity (Saybolt) at 100° Fahrenheit, are
mixed in a closed vessel, the castor oil being
greatly in excess of the mineral oil, say about
90% castor oil to 10% mineral oil. The oils
are kept well mixed by agitation while they 60
are being heated to a temperature of about

650 degrees Fahrenheit or higher, and under

vacuum of about 20 inches, and for a time ap-
proximately six to eight hours. During such
treatment distillation takes place, and the 65
albuminous or gumming substances and other
undesirable elements such as the odor-produc-
ing aldehydes are removed from the castor
cil, The mineral oil will distill at a lower
temperature than the castor oil is subjected 70
to at the vacuum stated, and will carry off
such gumming-and other undesirable prod-
ucts. The castor oil which has thus been
treated is perfectly soluble in mineral or pe-
troleum hydrocarbon oils. 78

A preferred procedure in carrying out my
process of producing the metal ricinoleate is
to first make a soap, which may be an alkali
soap, of castor oil which has been treated to
be soluble in petroleum hydrocarbon oils. A 80
water solution of this soap is added to a water .
solution of a salt, the result being the precipi-
tation of water insoluble ricinoleate of the
salt metal. This precipitate is removed,
washed and fused and will then be the com- 85
mereial metal ricinoleate of my invention, it
being of a jelly consistency and readily solu-
ble or miscible to any proportion in the ordi-
nary lubricating or mineral oils or other sol-
vents such as benzene, alcohols, or acetone in 8¢
which it would otherwise be insoluble.

As a specific example suppose that it is de-
sired to produce aluminum ricinoleate. I
first make a soap in the well known manner
by treating with caustic soda caster oil which 85
has been made soluble in mineral oil. I
then make a water solution, of say 20 to 30%,
of such soap and mix it with a water solu-
tion of an aluminum salt such as aluminum
sulphate. The amount of such salt will de- -
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pend upon the amount of aluminum neces-
sary to replace the sodium of the soap and any
one skilled in the art can readily determine
these proportions. The solutions may be
mixed at ordinary room temperature or may
be heated as desired. The mass is then al-
lowed to stand and the aluminum ricinoleate
which has been formed will precipitate and
settle and the sodium sulphate solution which
has been formed is then drawn off. -

If it were desired to produce, for example,
lead ricinoleate, a water soluble lead salt such
as lead acetate would be used instead of the
aluminum salt.

The chemical reactions would be as fol-
lows :—

C:H;(0C;H;,0,); + 3NaOH =
Ricinolein or castor oil . Caustic soda.
3N30013H3302 + 03H5 (OI_I) 3
Ricinolein soda soap Glycerin
3(NaOC,H.;0.). + AL(SO.), =
Water solution Water solution
3Na._,SO4 + 2(A1 (OC1SH3302) 3)

Aluminum ricinoleate
precipitate
The precipitate, after being washed and
dried will be in commercial form to be mixed
or blended in any proportion with the min-
eral oil to be improved or other solvents such

In solution

oil itself had not first been treated to be sol-
uble in such solvents, the ricinoleate would
not have been soluble therein.

The metal ricinoleate is of itself a good
lubricant but is too expensive on account of
the cost of castor oil and it is therefore
preferably used as a base to be mixed with
the ordinary lubricating mineral, vegetable
or animal oils, and the viscosity of the mix-
ture will be materially increased and more
stable and less variable with temperature
changes. Where the mixture is used as a
motor oil in internal combustion engines the
viscosity variation will be so reduced that
engines will operate efficiently whether cold
or heated and can be readily started in zero
weather as the oil in the oil pan and in the
cylinders will not congeal but will be of suf-
ficient fluidity to supply and thoroughly
lubricate the cylinders and prevent sticking
or freezing of the pistons. As the treatment
of the castor o0il to make it soluble in mineral
oils also removes therefrom the albuminous
or gumming substances and other undesirable
elements such as aldehydes, the ricinoleate
base or a mixture thereof with lubricating oil
will be free from such disturbing elements.

The ricinoleate mixed with a mineral lubri-
cating oil will also lower the freezing point
of the mixture as it will prevent precipitation
of the amorphous or inert substances such as
waxes. To such mixture treated castor oil
may be added to further lower the freezing
point,
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In practice, to form the proper lubricating
compound for a desired temperature range, I
start with an oil which is of light weight and

.which may be even too light to be used for

lubrication. To this oil I add sufficient metal
ricinoleate to increase the viscosity to. the
point desired for the temperature range un-
der which the oil is to be used. Then I may
add treated, soluble castor oil in quantity to
lower the freezing point to the degree de-
sired. :
~ Having described my invention I claim as
follows :—

1. Asacommercial product, a metal ricino-
leate soluble in mineral oils.

2. As a commercial product, aluminum
ricinoleate soluble in mineral oils.

3. A metal ricinoleate formed from a castor
oil soluble in lubricating oil.

In witness whereof, I hereunto subscribe
my name this 29th day of September, 1927.

RUDOLPH R. ROSENBAUM.
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