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8 Claims.
This invention reiates to the manufacture of

soda soap greases, particularly ball and roller -

bearing greases characterized by certain desir-
able properties including & short fibrous struc-
ture.

It is an object of the present invention to make
new and improved wheel bearing greases, other
ball and roller bearing greases, and similar short
fiber greases containing soda soap with or with-
out lime soap. Another object of the invention
is to produce greases of the type mentioned which
contain a substantially lesser amount of soap
than that usually required for a grease of the
same consistency and structure. A further ob-
ject of the invention is to produce greases of
the type mentioned which are characterized by
a very low loss of consistency on working. A still
further object of the invention is to produce
greases of the aforementioned type which are
notable for very low leakage of oil even at ele-
vated temperatures. Other objects, advantages
and uses of my invention will become apparent
as the description thereof proceeds. Greases used
for lubrication of automobile wheels and other
greases of similar {ype have well known charac-
teristics. These greases contain from about 10%
to about 30%, and more usually from about 15%
to about 20%, soda soap and may also contain
a few per cent of lime soap. 'The remainder is
wholly or mainly mineral oil.

The desired properties of such greases include
a structure characterized by short fibers. They
must be approximately neutral, should have as
low a soap content as is consistent with the de-
sired properties, should change their consistency
a minimum amount on working and should be
characterized by & minimum leakage of oil.
Various attempts have been made in the past to
meet these desired specifications by changes in
formulae -and by changes in manufacturing
technique. However, all of the various methods
heretofore used have involved one or more serious
defects. Thus, for mstance, certain greases made
from soda fatty acid soap have desirable short
fibers but work down very rapidly, i. e., lose con-
sistency with great rapldxty under the condltlons
prevailing in the bearings in which they are used.
This can be cured to some extent by the use of
soda tallow soaps or the like instead of soda
fatty acid soaps, thereby obtaining a tough
grease, but such products have long, “gutty”
fibers which cause the grease to plug baHl and
roller bearings and cause the whole grease mass
to rotate with the bearing in an undesirable man-
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er fiber structure but the product can no longer

withstand temperatures around 200° F. without .
excessive leakage of oil from the bearing which

is being lubricated. The use of a few per cent

of lime soap with the soda tallow soap gives &

short fiber grease which is slightly better in

working properties than the soda fatty acid soap

grease but such products lose consxstency to an

undesirable degree when worked.

I have found that these defects can be remedied
and that a grease can be produced having all of
the desired properties to a most unusual extent
by making a grease under controlled conditions
involving the use of excess caustic soda and then
neutralizing this excess of caustic soda, at the
proper stage in the grease-making operation,
preferably by adding fatty acid. By this tech-
nique greases can be produced which work down
only from 0 to 25 points (A. S. T. M. penetration
increase) in 60 strokes of a grease churn as com-
pared with typical short fiber prior art products
which work down about 100 points or more under
the same conditions. At the same time my prod-
ucts not only have great toughness but also a
short fiber structure. They thus combine all the
advantages and none of the disadvantages of
the various prior art products.

The following formulae represent typical ex-
amples of greases to which my invention is ap-
plicable:

Ezample 1
Per cent
TalloW o 13.7
Stearic acid_. . _____ 44
NaOH . i 2.62
Lubricating oil, viscosity 300 seconds Say-
bolt at 100° P_ . _____ o __ 79.28
zrample 2
Per cent
Tallow _________________________________ 11.93
Standard (animal) fatty acids___________ 6.68
NaOH o 2.88

Lubricating oil, viscosity 900 seconds Say-
bolt at 100° F 78.51

Examples 1 and 2 illustrate the general rule
that higher proportions of fatty acids are desir-
able when high rather than low viscosity oils are
used.

In making these products the fat and a portion
of the oil (for instance, a quantity equal to the

fat) are mixed together and sodium hydroxide is

added sufficient to leave from about 1% % to about
59, for instance about 3%, of free sodium hy-

ner. Reheating the finished grease gives a short- 55 droxide in the mixture after saponification. This
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mixture is heated to saponify it in the usual man-
ner. The fatty acid used in the above formulae
is held out and the result is a very alkaline short
fiber grease base. The remainder of the oil is
then graded in to give a soap content of about
15% and to lower the temperature to from about
225° F. to about 250° F. at which fime enough
fatty acid is slowly added to make the grease just
neutral, very slichtly alkaline or very slightly
acid. Further oil can then be added. The final
grease composition should lie within the range
from about 0.25% free fatty acid to about 0.1%
free sodium hydroxide.

Greases made in this manner stand up unusu-
ally well under wheel bearing tests at 200° F. or
higher, giving no separation of oil and no leakage
of grease from the bearing, : Furthermore, at
these temperatures the greases prepared in ac-
cordance with my invention show sufficient con-
sistency so that they do not flow from the hub
‘when the wheel is removed from it. “Moreover,
such a grease maintains the desired short fiber
characteristics after prolonged use under these
conditions while prior art short fiber greases be-
come -Jong and “gutty” under these circum-
stances. If the grease is not made on the alkaline
side in the early stages these desirable properties
are not obtained.

I prefer that the bulk of the fatty material used
be fat and that the fatty acid be used only in
the final neutralization following the manufac-
ture of the grease base. However, fatty acid can
be used instead of fat in making the base. The
oil cannot all be added initially but part of it
must be added after the grease base is made and
before neutralization. Part can also be added
after neutralization.

The grease base should be made with a soap
content of from about 30% to about 70%, for in-
stance 40% or 50%, and oil should then be graded
in to give a soap content of from about 10% to
about 25% (or 30% if a grease of very high soap
content is desired) before the excess caustic is
neutralized. When a grease having 156% or less
of scda soap is to be made, I prefer that the neu-
tralization step be carried out after the soap con-
tent has been reduced to about 159, after which
additional oil can be graded in if desired.

A minor proportion of lime or other soap can
be used in addition to the soda soap but is not
needed in my compositions. - The lime is suitably
present along with the soda during the saponifi-
cation if lime is used.

The addition of
made on the alkaline side is most important since
the desired results are not obtained if all the
fatty material (fat and fatty acid) is present dur-
ing the original saponification. In fact, under
these latter circumstances the grease produced
has the combined disadvantages of the prior art
products, while greases made in accordance with
my invention have the combined advantages of
the prior art products. .

Although I have described my invention in
connection with certain specific ‘embod#nents
thereof, it is to be understocd that these are by
way of example and not by way of limitation and
I do not mean to be limited thereby but only to
the scope of the appended claims.

I claim:

1. A method of manufacturing a short fiber
soda soap grease comprising saponifying fatty
material in the presence of mineral oil under

10

1o

20

25

80

85

40

45

50

fatty acid after the grease is .
‘65

60

65

70

2,255,278

conditions of at least 0.5% excess alkalinity, grad-
ing in additional mineral oil, and then neutral-
jzing said excess alkalinity with a soap-forming
fatty acid.

2. A method of manufacturing a shart fiber
soda soap grease comprising saponifying fatty
material in the presence of lubricating oil by
means of an amount of sodium hydroxide mate-
rially in excess of that required for said saponi-
fication, grading in . additional lubricating oii,
and then neutralizing at least the greater portion
of such éxcess sodium hydroxide with a soap-
forming fatty acid.

3. A method of manufacturing a short fiber
soda soap grease comprising saponifying fat in
the presence of mineral oil by means of an
amount of sodium hydroxide adapted to give a
grease base containing from about 2% to about
59 free sodium hydroxide, grading in additional
mineral oil and subsequently adding a soap-
forming fatty acid to yield a substantially neu-
tral product. :

4. A method of manufacturing a short fiber
sods soap grease comprising saponifying fatty
material in the presence of mineral oil by means
of an amount of sodium hydroxide adapted to
give a grease base containing from about %%
to about 5% free sodium hydroxide, cooling said
grease base and grading in additional mineral
oil, and then adding a soap-forming fatiy acid
to yield a substantially rieutral product. .

5. A method of manufacturing short fiber soda
soap wheel bearing grease of the type contain-
ing from about 10% to about 30% of soda soap
whieh’ comprises saponifying fat with caustic
soda in’ the presence of mineral oil under condi-
tions of at least 0.5% excess alkalinity, grading
in additional mineral oil, and then heutralizing
said excess alkalinity by adding a soap-forming
fatty acid.

6. A method of manufdacturing short fiber soda
soap wheel bearing grease which comprises sa-
ponifying fat with caustic soda in the presence
of mineral oil under conditions of at least 0.5%
excess alkalinity to make a grease base of rela-
tively high soap content, grading in additional
mineral oil to reduce the soap content to from
about 10% to about 25%, and then neutralizing
said excess alkalinity with a soap-forming fatty
acid. . :

7. A method of manufacturing short fiber soda
soap wheel bearing grease of the type containing
from about 10% to about 30% of a soda soap
and a minor amount of a lime soap which com-
prises saponifying a fatty material in the pres-
ence of mineral oil with lime and -caustic soda
under conditions of at least 0.5% excess alkalin-
ity, grading in additional mineral oil, and then
neutralizing said excess soda with a soap-form-
ing fatty acid. '

8. A short fiber soda soap ball and roller bear-
ing grease of stable consistency, free from oil
leakage at elevated temperatures and having a
consistency substantially unaffected by working,
in which the soap is produced in a portion of
the mineral oil under conditions of at least 0.5%
excess alkalinity, and the grading in of addi-
tional mineral oil is followed by neutralization with
a soap forming fatty acid to give a product con-
taining not more then about 0.25% free fatty
acid and not more than about 0.1% free caustic.
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