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This invention relates to protective greases.
More particularly the invention relates to greases
useful for protecting the parts of ocean-going
vessels, such as submarines, from corrosion and
at the same time providing a grease which when
submerged in the water will not separate or give

© off a material which will make an oil film or

“slick” on the surface of the water,

A moist atmosphere, water mists and ocean

water are very corrosive to metal parts. ‘Many

parts may be protected by covering with paints

or varnishes but there are other parts which
cannot be covered with such coatings. Mechan-
ical gears, slides and other movable parts are
usually coated with a grease to protect them
from corrosion and at the same time lubricate
such parts for mechanical movement. A large
amount of machinery, guns and other movable
parts are mounted on the deck or top of a sub-
marine which comes directly into contact with
the water when the.submarine is submerged.
The primary object of the present invention
is to provide a water-insoluble grease for pro-

tecting mechanical parts from corrosion and at -

the same time acting as g lubrlca.nt when the
parts are -moved.

Most of the lubricating greases now in {se
have mineral oil lubricants in them and when
these greases are submerged in water they sep-
arate so that the oil is released and comes to the
surface of the water. This separation is injuri-
ous to the grease, but more important, however,
is the fact that the released oil (whether it is &

mineral or vegetable oil) spreads a film or slick

on the surface of the water and gives an indica~
tion of the location of the submerged submarine.
Another object of the’ 'invention is to provide
- a grease which will not separate when submerged
in the water and will not produce an oil slick.
The top or deck of the submarine has a large
area or large number of mechanical parts
mounted on it. This surface and machinery
must be thoroughly coated with grease to pro-
tect it. When the submarine with its coated
deck and machinery is submerged the movement
of the submarine and the movement of the wa-
ter act to wash off and remove grease from the
parts. Although this grease may be 'insoluble,
if it comes to the surface and floats on the sur-
face of the water it will act as a telltale even
though it is not as easy to see the grease as
it is to see an oil film. .
Accordingly another object of the mventlon
is to provide a protective grease which is water-
insoluble and which is heavier than the water

so that, if the grease becomes detached from
the parts to which it 'is applied, it will sink in
the water and not give any indication on the
surface of the water,

With these and other objects in view the in- _ ..

vention consists in the protective grease here-

~ inafter described and particularly defined in the
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_on the deck of a submarine.
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A grease which is water-insoluble and will
not separate upon standing and which has a
gravity heavier than water has the following
formula:

Percent by weight

Dark green petrolatlm — i —oooeioo_ 68.64
Lithium stearate oo 8.80
Aluminum tristearate - ccoo o~ 1.76
Lead oleate (anhydrous) .. .. 040
Tributyl phosphite - —— 046
Leaf lea@ oo 20.00

This same type of grease, but which has a
gravity less than the gravity of water so that it
will flogt, has the following composition:

Percent by weight

Dark green petrolatum .. __________ 85.00
Lithium stearate . _.______ 11.00
Aluminum tristearate —.mooceomoe 2,20
Lead oleate (anhydrous)._.-ceeece-o—- 050
Tributyl phosphite . . oo 0.50

The grease having the leaf lead has a high’

gravity and will sink in water.. Such a grease is
very desirable for coating the mechanical parts
On the other
hand the grease described above which does not
have any leaf lead is g very-desirable grease to
place on; the deck of other seagoing vessels
which are not submerged because this grease is
very adhesive.-It_has good lubricating quali-

ties and is very effective inl preventing corrosion .

of the mechanical parts.
In order to make the greases described above,

. the -dark green petrolatum, which is a crude
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unrefined petrolatum, is melted and heated to a
temperature of about 170° P. when the alumi-
num tristearate, lead oleate and tributy! phos-
phite are added and thoroughly blended in a
mixture. This mixture while being thoroughly
stirred is then heated at from 325° to 350° F. and
the lithium stearate is added. This mixture is
thoroughly kneaded and mixed until it becomes
a homogeneous mixture. The mixture is then
allowed. to cool, preferably artificial cooling
being used. When it has reached a tempera-
ture below 150° ¥, the leaf lead is added and
thoroughly worked through the grease.
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The ba51s of the grease is the petrolatum, the
aluminum stearate and the lithium stearate. The
lead oleate acts as a lubricant and has the prop-
erty of modifying the consistency or penetration
point of the grease. A‘ small amount of lead
oleate tends to make the grease more fluent se
that it can be readily applied to the machinery
parts.
antioxidant to maintain a uniform composition
of the grease so that the grease will not in itself
act as a corrosive agent for the mechanical parts.
" The leaf lead which is in the form of small, thin
scalelike pieces of lead, acts as a weighting agent
to increase the gravity of the grease.' At the
same time this finely divided lead gives extreme

The tributyl phosphite is added as an
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pressure characteristics to the grease and is a -

rust preventing agent. When the lead is incor-
porated in the grease it does not separate and the
lead will carry the grease to the bottom of a body
of water and hold it there.

The greases have the following physical char-
acteristics:

Grease containing leaf lead
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Melting point...___ °F__ 400
Oil separation when standing under water—.. 0
Water absorbed at 70° F______per cent.__ 20
Penetration ... -mm_.. 162.5
Corrosion to copper. . i 0
Specific gravity...____. -- 1.048
Grease lighter than water '
Melting point._. °F_. 400

Oil separation when standing under water 0

Water absorbed at 70° FP._____ per cent... . 20
Penetration ... : -mm._ 185.0
Corrosion to copper. —— 0
Specific gravity... 0.868

The dark green petrolatum is a semi-refined
petrolatum having a melting point of between
118° to 122° F, and a wscosn;y of 115 to 122 at
210° ¥

The preferred form of the invention having
been thus described what is claimed as new is:

1. A protective grease for coating and. protect-
ing the mechanical equipment and other exposed
metal parts on the outside of a submarine, com-
prising approximately 68% of crude petrolatum,
approximately 8% of a lithium soap, approxi-
mately 2% of aluminum soap, & small proportion
of a lead soap, and approximately 20% of finely
divided metallic lead.

2. A protective grease for coating and protect-

- ing the mechanical equipment and 6ther-exposed
metal parts on the outside of a submarine, com-
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prismg from about 8% to 11% of lithium stearate,
approximately 2% of aluminum stearate, a small
proportion of a lead soap, and suﬂlcient finely
divided lead to make the grease of greater den-
sity than that of sea water, the remainder of the
protective grease coating being essentially crude
petrolatum,

3. A protective grease coating composition for
coating exposed mechanical equipment and other
metal parts, comprising from about 9% to about
11% of lithium stearate, approximately 2% of
aluminum stearate, a small proportion of & lead
soap, the remamder of the composition being
essentially crude petrolatum. .

4. A protective grease coating composition for
coating exposed mechanical equipment and other
metal parts, comprising approximately 85% of
crude petrolatum, approximately 119 of lithium
stearate, a small proportion of lead oleate, and
approximately 2% of aluminum stearate.

5. A submarine grease comprising:

Percent by weight

Dark green petrolatum._....______________ 68.64
Lithium stearate 8.80
Aluminum ftristearate 1.76
Lead oleate (anhydrous) . oo ___. 0.40
Tributyl phosphite. . - -- 040
" Leaf lead_____ 20.00

6. A protective coating grease comprising:

Percent by weight

Dark green petrolatum 85.80
Lithium :stearate. "11.00
Aluminum tristearate : 2.20
Anhydrous lead oleate_ oo ______ 0.50
Tributyl phosphite i e 0.50
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7. The method of protectmg the external. me-
chanical equipment and other metal parts of a
submarine where such parts are exposed to the
action of sea water, which comprises applying to
the metal parts to be exposed a protective coat-
ing comprising an intimately blended mixture of
approximately 9% of lithium stearate, approxi-
mately 2% of aluminum stearate, a small pro-
portion of a lead soap, and approximately 209,
of finely divided metallic lead, the remainder of
the coating consisting essentially of crude petro-
latum, said coating material having a specific
gravity greater than that of sea water whereby

"any of the coating removed from the submarine

will sink and thereby avoid dlsclosing the loca-
tion of the submarine.
JOHN D. MORGAN.
RUSSELL E. LOWE.




