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2 Claims,

This application is a continuation-in-part of
my copending application filed July 1, 1930, Se-
rial No. 465,145. _

This invention comprises a method of heat

- treating oils used in the preparation of lubricat-

ing greases, and particularly heat treating a
mixture of g minersl oil and a soap forming ma-
terial, such as a fatty oil, fatty acid and the like,
and also the products resulting from such treat-
ment; following the heat treatment the mixed
oils may be subjected to saponification to pro-
duce the desired lubricating grease. The in-
vention further comprises the controlled de-
phlegmation of vapors arising in such heat treat-

. ing and saponification or in either of these steps.
Broadly, my invention contemplates the prep-.

aration of grease or lubricating compositions
composed mainly of hydrocarbon oil and a soap
prepared and combined in such & manner that
the physical properties of the resulting grease,
such as melting point and hardness, may be
varied to a considerable extent substantially in-
dependently of the soap content.

The invention contemplates an Iimproved
method of manufscture of grease compositions
wherein the hydrocarbon oil and fatty oil in-
gredients are preliminsrily heated, preferably in
admixture, under various conditions of tempera-
ture or during various periods of time at various
temperatures in order to effect a -digestion or
conversion. The extent of this conversion may
conveniently be controlled by regulating the in-
crease in viscosity to a predetermined point.
When the desired extent of conversion has been

effected, akaline material is added to react with.

the saponifiable constituents of the digested oil
mixture to form a final product of desired physi-
cal and chemical characteristics.

Tt has been common in the prior grease mak-
ing art to heat the mineral oil or hydrocarbon
and fat or fatty acid together to the desired
temperature for carrying out saponification,
which might have been in some instances as high
as 400 to 500° F. The aqueous solution of sa-
ponifying agent was then added without further
delay in such regulated guantities that the water
would be flashed off continuously, thus avoiding
the possibilities of boil-overs due to excesive
foaming. The time of manufacture of a batch
was also materially reduced by this method.

According to the present invention the mineral

" oil and fat or fatty acid are not only heated to-

55

gether to a high temperature, but they are main-
tained at & high temperature for a substantial
period during which the aforementioned increase

(CL 87-—9)

in viscosity occurs. In the light of the prior art
methods this heating may be said to be “heedless~
ly” prolonged.

The physical and chemical properties of greases
made according to the methods of the prior art
are largely dependent upon the nature of the
ingredients used in their preparation. Thus it
has been customary, for example, to contrel the
hardness of grease by varying the soap content,
the hardness of the grease as commonly prepared
usually being roughly directly proportional to its
soap content. )

‘Hven when very high melting point or high
titer fats are employed in the preparation of a
hard grease by the prior art methods, the soap
content of the resulting product may very greatly
exceed that of my product having the same hard-
ness and prepared from lower melting point fats.

By following the method of my invention an
improved grease is produced, certain of the char-
acteristics of which may be varied at will, but gen-
erally spegking one which has a melting point
appreciably lower than that of grease of corre-
sponding hardness manufactured by conventional
methods of practice from substantially similar
{ype ingredients. CGreases made by employing my
invention may contain maferially lower propor-
tions of soap than greases prepared by the prior
art methods. In other words, if it is desired to
produce o grease having a certain consistency or
hardness the scap content necessary to atfain
such consistency or hardness may ke reduced to
any desired extent up to 30 to 50% less soap and
in some instances considerably greater reduction
by the use of my invention. As a consequence
of this the resultant grease will contain s larger
proportion of hydrocarbon or lubricating oil, thus
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tending not only to very materially increase the -

lubricating qualities but also to greatly reduce the
cost, inasmuch as g portion of the more expen-
sive soap ingredient will have been replaced by
the less expensive mineral oil ingredient.
Likewise it has been found that lower viscosity
lubricating oils may partially or wholly replace
higher viscosity lubricating oils in the prepara-
tion of greases by my method, while attaining the
same consistency or hardness as when using the
more viscous oils. By the substitution of lower
viscosity oils for higher viscosity oils while main-
taining a. given consistency or hardness, consid-
erable advantages have been experienced in re-
ducing the frictional resistance on account of
the presence of the lower viscosity lubricating oil.
Another aspect of the invention contemplates
subjecting the vapors evolved during manufac-
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ture of the grease to controlled dephlegmation
whereby certain valuable constituents of the va-
pors may be recovered and either returned to the
mixture undergoing treatment or may suitably be
disposed of in the preparation of other grease
compositions, as well as improved apparatus
adapted to carry out the invention.

Broadly speaking, my invention contemplates
the preparation of lubricating compositions or
greases, having desired lubricating and other
physical properties, which may be composed of
mineral and fatty oil or fatty acid ingredients of

.varying nature and physical characteristics and

wherein the physical properties of the final prod-
uct, particularly its consistency or hardness, may
substantially be controlled irrespective of either
iis soap content or of the particular type of min-
eral or fatty oil used in its preparation. The
petroleum or hydrocarbon lubriceting oil con-
stituents may be of the nature of & cylinder oil or
cylinder stock and may embrace either a distillate
or 2 residual product derived from either parafin
or naphthene base, or mized parafiin and naph-
thene base crudes, or, on the other hand, mey be
of the nature of a pale oil or a fraction of lower
boiling range than cylinder oil though derived
from any of the foregoing crude sources, The
Tatty oil or fatty acid may be derived from either
animal or vegetable origin, such as hard tallow,
tallow oil, fleshing grease, stearin, elaine oil, cas~
tor oil, cottonseed oil, residusl pitchy materiel re-
sulting from the destructive distillation of fatly
oils and fatty acids, and the like, and may also
embrace hydrogenated fats.

The general procedure followed in preparing lu-
bricating compositions in accordance with my in-
vention is as follows: The hydrocarbon or mineral
iubricating oil and fatty oil ingredients are mixed
in suitable proportion, depending upon the gquan-
tity of these ingredients desired in the final prod-
uct and are heated to a desired digestion or con-
version temperature. During this heat treatment
the oils are preferably continuously stirred. This
temperature of treatment may range from ap-
proximately the melting point of the resulting
grease, as for example 400° ¥, or even lower, to
upwards of 600° F. The heated mixture of oils is
then maintained substantially constant at the de-
sired temperature for a predetermined period of
time or until the mixture sttains s desired degree
of digestion or conversion, preferably determined
by & progressive incregse in the viscosity of the
admixture. The digested mixture is then saponi-
fied in the usual manner by addition thereto of a
suitable alkaline material such as caustic soda,
lime, or the like, either with or without prior cool-
ing of the digested mixture.

Although it is usually preferable to subject the
petrolewm and fatty oil ingredients to heat treat-
ment after mixing, it is contemplated that these
ingredients may be separately subjected to heat-
ing or digestion with subsequent mixing while in
a heated state prior to saponification for the pro-
duction of certain lubricating compositions.

During digestion or heat treatment the mineral
and fatty oils may undergo partial decomposition
or conversion with the formation of certain reac-
tion products which remain in the mixture as well
as more volatile fractions, which latter may in-
clude glycerine, fatty acids such as oleic, stearic,
palmitie, etc. and hydrocarbon fractions. These
evolved substances in the form of a2 vapor are
preferably subjected to controlled dephlegmation
for the removal of the valuable fafty acig and
other constituents to form a reflux condensate
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which may be returned to the mixture undergoing
treatment.

Although this refiux condensate is preferably
returned to the chamber or kettle, it is also con-
templated withdrawing it directly from the de-
phlegmating means for disposition in some other
desirable manner, for example, as a fatty oil
ingredient in the preparation of certain greases
or lubricating compositions for which it may be
particularly well adapted.

While the exact nafure of the physical and
chemical changes occurring during digestion of
the mixture has not been determined, appar-
ently certain new compounds or products of re~
action are formed which impsart desirable qual-
ities, especially that of hardness, {o the resulting
final product and which may be formed as the
result of reaction during digestion or conversion,
between the mineral and fetty oil, between con-
stituents thercof, or between compounds or prod-
ucts formed as @ result of conversion or partial
decomposition of the faity and mineral oils dur-
ing the heat treatment or as the result of & com-
bination of such reactions. These reactions may

resulf in part at least from oxidation of the hot

mixture resulting from the contact of the at-
mosphere withh the surface of the mixture, or
the mechanical stirring into the mixture of some
cf the air over it. This theory is strengthened
by reason of the fact that it has been found that
the desired increase in viscosity, and resulting
increase in tha hardness of the final grease, is
hastened somewhat by the introduction of air
into the mixture,

These reactions are usuelly accompanied by &

corresponding and progressive changes in the
physical characteristics of the mixture during
digestion, such as discoloration, and increasing
viscosity so that the duration of heat treatment
meay readily be controlled by observation of these
progressive physical changes and is preferably
determined by the change in viscosity of the
digesting mixture.

The invention may further be described in ref-

erence to the accompanying drawing illustrating &

diagrammatically a preferred embodiment of the
apparatus adapted to practice the invention.

In the drawing, a pump 1 withdraws hydro-
carbon and fatty cil which has been previously

mixed in proper proportion in g tank 2 through 1

a pipe 3 having & valve 4 and delivers it through
g pipe 5 to a kettle or chamber 6 wherein the
mixture is subjected to heat treatment with sub-
sequent saponification of its saponifiable matter.

The kettle is preferably placed within a fur-
nace 9 the upper walls of which enclese sub-
stantially all of the kettle leaving only a rela-
tively small upper portion exposed including the
top thereof projecting above the furnace walls.
The latter are suitably spaced from the shell of
the kettle to form an annular space in which hot
combustion gases may suwrround the kettle as
they rise through this annular chamber on their
way to the stack. The kettle may be equipped
with conventional stirring paddles or like mech-
anism driven through suitable bevel gears 15 op-
erated by & source of power, not shown.

Alkali from tank 18 may be withdrawn through
pipe 11 having a valve 12 and introduced into
the kettle 6. The kettle 6 may also be provided
with a hinged cover 16 and a draw-off pipe and
valve 17. A pipe 20 adapted to withdraw the
fumes rising in the kettle 6 is connected to 2
condenser 21, preferably water-cooled, and con-
densate which may be condensed in the con-
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denser 21 flows into receiver 22, provided with
& draw-off pipe and valve 23. In order to pro-
mote the exhaust of fumes from the kettle 6
through the pipe 20 and into condenser 21 and
receiver 22, a steam jet 24 is connected by a pipe
25 to the upper part of receiver 22. The pipe
20 is also preferably provided with a cooling cofl
30 through which regulated quantities of a cool-
ing medium may be passed. The furnace 9 is:
provided with the customary burner 31 and waste
flue gases are permitted to pass from the upper

.part of the furnace to the stack 32.

" The oil mixture is preferably heated to:the
desired digestion or reaction temperature as rap-
idly as possible after which it may be maintained
substantially constant at the desired temperature
by controlling the rate of firing the furnace until
the mixture has attalned a predetermined vis-
cosity, Thus the mixture may be raised to a
relatively low temperature, for example from
400° F. to 480° F,, and be maintained at substan-
tially this temperature for a relatively long period
of time, while on the other hand the oil may
be heated to a relatively higher temperature,
ranging from 500° F. to 700° F. or even higher, at
which temperature it may be maintained for a
relatively short period of time in order to bring
about the desired degree of conversion.

When heating or digestion is completed, sa-
ponification may be brought about by the addi-
tion of caustic soda or other suitable soap form-.
ing chemicals to the digested or reacted mixture,
preferably without prior cooling of the mixture.
On the other hand, cooling may be desirable prior
to the ‘addition of the alkaline or basic mate-
rial depending upon the temperature of the heat
reacted mixture, in order to prevent excessive

‘foaming or frothing during its addition..

The saponifying agent is withdrawn from the
tank 10 through the pipe 11 into the kettle 6
and is preferably added very slowly ‘with con-.
tinued agitation of the contents of the. kettle
by the paddles in order to avoid excessive froth-
ing or foaming. ;

Upon completion of saponification the resulting
grease preferably is drawn from the kettle 6
in a molten condition through pipe 17 and is
preferably placed in suitable-containers to cool.
However, removal of the flnished grease from
the kettle in a’ solid or semi-solid condition, as
common in the prior art, is not precluded. Like-
wise the molten grease may be “fibred” by suit-
able stirring during the initial cooling stages if
desired.

During the period of
mixture and during the subsequent saponifica-
tion period, agitation by means of the paddles
is preferably maintained continuously and a cool-

ing agent such as water or brine is circulated
,through the cooling coil 30 at a predetermined

rate and at a predetermined temperature, so
as to effect a controlled dephlegmation of the
vapors rising from the kettle. More or less oxi-

_dation may occur in the hot mass from the air

overlying the liquid and from air which may be

" drawn into the kettle through the openings

around the hinged cover, which is preferably
not air-tight. By the operation of the steam
jet 24 the vapors evolved from the kettle 6 are
continuously drawn over to the condenser 21, and
such condensate as may .be developed in this

. condenser flows into the receiver 22. The con-

-
g1

denser 21 may be cooled to any suitable condens-
ing medium. : ‘ ‘

of heating ‘of the. oil-fat

to saponification; in Example 2 the period of

, 3
‘The following specific examples are given solely
for the purpose of illustrating my invention and
it is to be understood that I do not intend to
limit the invention to the particular propor-
tions, ingredients, or operating conditions re-
cited. o

In these specific examples the penetration or
hardness of the resulting grease is expressed in
each instance in terms of tenths of a millimeter
penetration of an average sample as determined
by the standard A. 8. T. M. penetrometer and

80

85

method for greases, and also with the same appa- -

ratus modified to the extent of having an extra
weight of 475 grams placed within the penetrom-
eter cone. Such latter reading will be termed
“Penetration (modified A. 8. T. M.)”. 'This mod-

90

ifled penetration test has beeh used on samples -

of relatively hard products to penetrate more

-deeply and give a higher and perhaps more ac-

curate reading than that obtained with the same
apparatus without the added weight.

A description of the A. 8. T. M. penetration
test may be found in reports of A. S. T. M. Com-
mittee D—2 on Petroleum products and lubri-
cants and methods of test relating to petroleum
products, under the heading “Tentative method
of test for penetration of greases and petrolatum,”
test D—217—27—T.

Examples 1, 2 and 3
1 2 3
Ingredients: . N
Cylinder stock (secs. viscosity \
Saybolt at 210° F.) ... ... 176 176 - 176
Percent. . ... ___ S 60. 89 61.03! . 61.18
Hard tallow. Percent__.___.__ 32.07 32.15 32,22
Flake caustic (98% NaOH). -
Peroent. ... ... ... 3.521 --3.41 3.30
Water. Percent.._____.._____. <. 8.52 - 341 . 3.3
Time of heating ofl and fat mixture .
before saponification: . .
. 'Hirs. required to 1eat to 485° F__ 3 4 214
Hrs. maintained (3 485° F_. ... : 31 2634) 213
Visoosg.g of mixture (secs. Saybolt : .. o
T at210° F)): )
Before heating . ..._._......... 99 100 1o
After heating___ ..o oo 165 154 146
Baponification with eaustic soda |-
solution (49% NaOH) consisting
of flake caustic and water: :
Hrd. required to add solution. .. 434 4 434
‘Analysis of the final product—per
-cent. by weight: .
PArry MAtter. oo e el 3.75 2.50 1.5
F:117:) . 'None None |  None
Sodium soap. 30.8 30. 90 31.30
Mineral ofl.....______...___. __ 62.62 64. 92 63.96
Free fatty acid (oleic).... 1.51 0.70 2.41
Free fatty oil . . " 0.86 None 0.55
Insoluble matter......_.___..__ 0.44 ~0.80. None
Undetérmined material .___..... .02 .18 2R
Physical E]roperties of final product: ]
Melting polnt—°F._.______.____. 348 366 337.
Penetration (A. 8. T. M .
method)..... P —— 41 47 84
‘Penetration (modified - A. 8. :
P M e e .86 105 176

Examples 1, 2: and 3 demonstraté my inven-
tion by ‘indicating the variation in hardness
or penetration in the resulting greases .by vary-
ing the time of maintaining the mixed oil and
fat at high temperature. The same oil and
fat are employed in approximately the same

‘proportions in each example. In Example 1 the

mixture of oil and fat was maintained at the.
high temperature for a period of 31 hours prior

heating was 2612 hours, while in Example .3 it
was 2134 hours.” The greases resulting from
subsequent saponification, it will be . observed,
have modfled A. S. T. M. penetrations of 86,

105 and 176, respectively.
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Ezamples 4, § and 6

gredients:
Cylinder stock (secs. vlsoosity
Saybolt at 210° F.)
Per cent
Hard tallow. oent. ........
Flake caustic (98 NaOH).
Per oent
Water. Percent... . .. _.._|
Time of heutlng oll and fat mixture
before saponification:
required to

Hrs.
Hrs. maintain
Viscosity of mixture sees. 8aybolt
at 210° F,
Before hnﬂno
After heating. . .ccouococaaaal
Saponification with caustio soda
solution (48% NaOH) consisting
of flake caustic and water:
Hirs. required to add solution.. ..
Analysis ot the final product—per
cent. by weight:

2.84 3.40

None None

24, 20. 40

70.80 76,24

2.11 | Neutral

None None

None None

Ph Uigalemx;elrnt?d mr%ﬁﬂnl product: % o —

yS 0] 08 0f uc

E)g point—°F._ .o oomann 384 386 381
Pentration (A, 8. T. M. me-

......................... 37 37 40
Penetrstlon (nodified

.................. 88 86 89

The results of Examples 4, 5 and 6 show that
by increasing the period of heating the mixed
oil and fat the percentage of soap in the result-
ing greases may be reduced very considerably,
while still maintaining practically the same
hardness or penetration. These examples clear-
ly illustrate the possibility of increasing the con-
tent of mineral oil lubricant and decreasing the
soap content, thus lowering the cost of the final
product while still maintaining the desired pene-
tration or hardness.

Examples 7 and 8

7 8
Ingredients:
Cylinder stock (secs. viscosity Saybolt at
0° F.). 151 163
Per mnt 37.37 39.78
Paraffin distillate (372 S6Cs. visooslty Say-
bolt at 100° ¥.). Percent. . —eoceeeaaa- 22,90 24,36
Hard tallow. Per eent .................... 20.20 26,10
Stearic acid, Pereent....-coocoeomo.o - 325 2.90
Flake caustic (98% NaOH) Per cent..... 3.64 3.43
Whater. Per cent 3.64 3.43
Time of heating oil and fat mixture before
saponification:
Hrs. required to heat t0 485° F_ _.......... 5 5
Hrs. maintained at 486° Fo o ooo._.___ : 7 1
Viscosity of mixture (secs. Saybolt at 210° F.):
Before heating. 70 73
After heating. 104 111
Saponification with caustic soda solution (49%
NaOH) consisting of flake caustic and water: -
Hrs. required to add solution.. - oeecae .. 43 374
Analysl;st) of the final product—per cent. by
welg
Free alkali. Acid Acid
_Water. None None
Sodium soap... 30.0 24.85
Mineral oil £9.95 66. 22
Free fatty acid [ 75 10) 0.42 0.42
Free fatty oil 0.65 None
Undetermined material. ... .ocooeeeooo - 8.98 8.51
Physxcal'fmperties of final product:
ng point—°F. 370 376
Penetration EA 8. T. M. method)......... a3 29
Penetration (modified A. 8. T. M.} ... 81 78

Examples 7 and 8 resulted in relatively hard
greases adapted primarily for the lubrication of
locomotive driving journals. ‘The mineral lubri-
cating oil used consisted of cylinder stock and a

1,971,750

paraffin distillate commonly known in the indus-
try as “heavy red parafiin ”, the calculated vis-
cosity of the mixed oils being about 90 and 93
seconds Saybolt at 210° ., respectively. The fats
used were tallow and a small amount of stearic
acid and, after heating the mixed fat and lubri-
cating oil to a temperature of about 485° F. for
the desired periods of time and saponification,
greases were produced having nearly the same
penetration, while the soap content by actual
analysis was at least 5% lower in Example 8 as
compared with Example 7.

These examples aiso indicate the preparation
of greases adapted for the lubrication of driving
journals of locomotives from lubricating oil con-
taining a substantial amount of lower viscosity
oil than cylinder stock, the latter having been
used almost exclusively as the oil ingredient in
the manufacture of prior art driving journal
greases.

The foregoing greases made by practicing my
invention are all relatively hard greases which
may be used in place of other similarly hard
greases made by the usual prior art methods and

therefore containing larger quantities of soap and ;

a lesser quantity of mineral oil. However, the
invention is also well adapted to enable the manu-
facture of softer greases usually prepared from
low viscosity mineral oils, such as soft cup greases,
sponge greases,
tain lime, aluminum or other suitable soaps. The
inclusion of such additional constituents as
graphite, rosin, wax and the like, to impart cer-
tain specially desired physical properties to the
product is not precluded.

and the like, and which may con- 4

80

30

el
o

Obviously, many modifications and variations 10

of the invention as hereinbefore set forth may be
made without departing from the spirit and scope
thereof, and therefore only such limitations
should be imposed as are indicated in the ap-
pended claims.

I claim:

i. The process of manufacturing grease com-
prising mixing mineral oil and fatty oil in proper
proportion, subjecting the mixture to digestion
by heating to a temperature of about 400-700° F
thereby producing a mixture of substantially
greater viscosity than the original and forming
reaction products in the mixture which impart
hardness to the final grease, adding alkaline ma-
terial to the digested mixture to react with its
saponifiable constituents, and subjecting the
evolved vapors to reflux condensation at such
regulated and predetermined temperatures as to
condense and return to the mass the valuable
fatty acid content thereof.

2. The process of manufacturing grease ‘com-
prising mixing mineral oil and fatty oil in the
proper proportion, subjecting the mixture to di-

gestion by heating to a temperature of about 400- ,
700° F. thereby producing a mixture of substan- °

tially greater viscosity than the original and
forming reaction products in the mixture which
impart hardness to the final grease, adding al-

kaline material to the digested mixture to react .

with its saponifiable constituents, and subjecting
the evolved vapors to reflux condensation at such
regulated and predetermined temperature as to
condense and return to the mass a uniform pro-
portion of the valuable fatty acid content thereof
as between successive batches.

GUS KAUFMAN.
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