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This. invention relates to improved pet-roleum
lubricating . jellies; and it is particularly con-
cerned with providing thixotropic petroleum
. jellies, having improved . viscosity-temperature
characteristics and improved lubricating proper-
ties, said jellies consisting essentially of a mix-
ture of a petroleum lubricating oil with wax hav-
ing a wax melting point above about 150° F, and
having incorporated therein an aluminum soap
..in such amount that the ratio of soap'to wax
by weight is less than 1:1, said jellies having high
penetration at low temperatures, and low run-
ning torques; all as more fully heremafter set
forth and as claimed. .

In certain types of Iubrication there are en-
countered conditions under which neither grease
nor liquid oil are entirely satisfactory lubricants.
For example, in the lubrication of ball bearings
and other open bearing surfaces, particularly in
relatively fine and intricate mechanisms such as
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cash registers and measuring instruments includ- .

ing airplane instruments, it is desirable that the
lubricant be of such consistency that it will re-
main between the working surfaces and not be
lost by dripping or leakage. - At the same time
- it is desirable that the lubricant be of relatively
low viscosity under operating conditions so as not
-'to impede the operation of the mechanism. Liqg-
“-uld oil is not suitable because it will leak, while
greases are too viscous.
“ For this type of lubrication petrolatums have
been iised extensively in the past but are subject
’ to the disadvantage that they have relatively low
‘melting points and turn liquid at about 123°-F
- ‘In'addition, they show at low temperatures a high
resistance to shear. - Plastic - petroleum. jellies
having melting. points’ higher than petrolatum
and having thixotropic properties,: that is, of
- jelly-like consistency when: quiescent and liquid
when agitated, have more recently been recom-
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mended for such -uses in United States Patent . .

“No, 2,056,594 of Henry A. Ambrose. - These thixo-
‘tropic petroleum jellies-are mixtures of lubricat-
ing oils; advantageously lubricating oils having
- high viscosity indices with waxes having melting
points above about 150° F. and they have proved
. to- be advantageous substitutes for petrolatum
lubricants under most conditions. - However, they
are relatively stiff at low temperatures and under
such conditions their Iubricating properties are
ot entirely satisfactory.
It is an object of the present inventxon to
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improve the temperature-vdscosity characteristics

-and ‘running torque of thixotropic wax-oil mix-

tures and to provide thixotropic petroleum jellies
having melting: points above that of petrolatum
which have high penetration and low running
torque properties at low temperatures,

We have discovered that when aluminum soap
such as aluminum stearate or aluminum oleate
is incorporated in thixotropic -mixtures of wax
and oil in such amount that the ratio of soap to
waX is substantially less than 1:1, the soap is
completely taken up by the wax:and does not
act as athickening agent for the oil. The result-
ing composition is a product which while retain-
ing its-thixotropic properties hasa higher pene-
tration 'and a lower running torque at low tem-
peratures. than the' original waXx-o0il mixture.
This combination-of properties makes these com-
positions particularly valuable for certain types

“of ‘lubrication, such for exeample as in the lubri-

cating of aircraft instruments and control bear-
ings. Because  of - their . thixotropic properties
these compositions are. better retained -in the
bearings at elevated temperatures, and because of

‘their relative softness at low temperatures as in-

dicated by their high penetration and low run-
ning torque: at low temperatures they function
satisfactorily as lubricants over the broad.tem-

“persture range to which such.bearings are sub-

jected.

In preparing the improved thixotropic jellies
of my invention, wax of high wax melting point,
advantageously. wax substantially free from oil
and having an A. S: T. M. wax melting point
above about 150° F. is used. Ceresin wax such

-as is obtained from ozokerite having an A, S, T.

M. wax melting point of about 160° F. has proved
particularly satisfactory, although other waxes
may be used such as petroleum ceresin. or refined
rod wax, montan wax, shellac wax or mixtures
of these waxes with oil-free petroleum waxes
having melting points above about 150° F. The
amount of wax used may he varied widely de-
pending on the particular wax used and the
properties desired in the lubricant.  In general,

- the -amount of wax used should be sufficient to
provide an oil-wax mixture having a cloud point
above about 145° F. In order to obtain this
cloud point, at least about 4.0 per cent by weight
of wax having.a melting point above about 150°
. is usually required. -

The oil ‘used in forming the thixotropic jellies
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- may v’ary 'tri'delyi in properties.

.In general, sub-
stantially any oil properly designated as a lu-
bricating oil may be used depending upon its in-

tended application. Thus oils having viscosities

as low as 80 S. U. V. and as high as 3500 S.-U. V.

at 100° F. may be used under appropriate cir--

cumstances. The viscosity index of the oil may
vary from —50 to 125 or more. In general,
however, we have found oils having viscosity in-
dices above about 90 are most advantageous.

\For this reason we find aluminum chloride refined
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-jelly may be varied to regulate the temperature'-” :
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~of ‘soap to:Wwax in-the finished: jelly:is less: than.

lubricating oils and other highly parafinic-oils to
be most suitable. The percentage of oil in the

consistency characteristics of thelubricant.
The aluminum soap may be alummum mono-

may also be used and we have obtained very good

results with mixtures for example ‘of aluminum: <=

di-stearate and aluminum tri-stearate. = The
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" di- or tri-stearate, oleate, palmltate ori other
' compound of aluminum with ‘a high’ molecular»
weight fatty acid. Mixtures of aluminum soaps "~
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catmg oil having a viscosxty of 58 S. U V at
100° F., and ceresin wax:

Composition, per Properties penetrntion,
cent by weight A.8.T.M.
Oil A

Alumi- | Un- Drop

Ceresin num worked, “;;’Skﬁd' IX’"‘S"'

stearate | 77° F, ¢ Y

T. M.
580 _.iiaoeio rod2,0 Lo ot 128 400+ 163
755.0 ............ 42.0 [ 3.0 16_4 4004 152

- The softening effect of the aluminun stearate is

apparent from the increase in penetration of
the unworked jelly and the decrease in dropping
point. .. The penetration and drop point values .
were determined-by the standard methods of the

:American -Society for Testing Materials.

The effect of aluminum stearate additions on

',the running torque of thixotropic jellies is illus-

... :trated in the results shown in Table 2. These

aluminum soap is always used according to our.

invention in amounts such that the weight ratio

11T ahd-we.-have obtained satisfactory. recults-us-
. -ing'ratios’of soap-t0-wax .as low-as 1:15.-In:most

:cases:'we-have found it advantageousto-use ratios
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_use of dry ice and acetone to mamtam the low

. temperature L
In these tests the bearing - was packed w1th 45

=of: soap to waX:between:1:1.5 and-1:5 by weight. -

The jellies.-become: less :thixotropic: with-higher

-ratios:of soap to wax while-their melting:points-

-increase:: and thexr mechamcal stab1hty is: 1m—
proved

" gether.

In- compoundmg these thlxotroplc lubr1cants
the -wax-‘and oil are:customarily:first. melted to-
The aluminum soap:is: then-added to

-the wax=-o0il . mixture at a temperature below.the

gel:-poirit: of : the - mixture, -usually ~below. about

:170° F.rand the whole mixture is:then heated to-

a-‘temperature.of 200° ‘F. or higher:to melt-it.

‘The melted mixture may then: be’ poured -and
:gooled .- under- - regulated :conditions..
--greases, these thikotropic: mixtures “return- to
‘Jellylike: consistency. after -being :heated:above -
‘the melting point:of the wax and cooled. :The

. Unlike

~rate:of-cooling.is--advantageously carefully reg-

- ulated,. 'The melting :point and consistency of the

- jelly:obtained vary: somewhat: depending:on-the

cor’the.same composition:it is:desirable-that. the

-‘batches be:cooled at-about the same: rate. Slow
- cooling produces somewhat softer products than -
more rapid cooling. - The harder products.ob-::
- tained: with ‘more -rapid. coolmg are less stable

~than-slow: cooled products. :

The' thixotropic: petroleum lubrlcatmg Jelhes

: ‘containing :aluminum “soaps.:thus produced.-are
i'characterized by being :softer:than correspond-
~“ing thixotropic:mixtures of ‘wax and oil .with-
‘-out soap‘and they have higher peneiration:values

and lower runnlng:-—-t'orques,‘ ‘particularly: at-low
temperatures. These' improved: viscosity-tem-

" perature’ ‘characteristics -permit ‘the 'use .of these

~jelly lubricants in ‘cases ‘where very wide tem-

* perature’ dlfrereuces aie ‘encountered- with - 1m-

'proved lubrication’ throughout ‘the range.

The followmg examples-: illustrate: the ad-

'vantageous properties obtained -by ‘incorporat-
‘ing aluminum* soaps-in’ thlxotloplc_ petroleum

) 'Jelhes according-to our- mventlon

- In the following table there is shown the eﬁect

“-of ‘the addition of 3.0 per’cent by weight of alu-

mu tum stéarate to a, th1xotrop1c petroleum Jelly
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" data. was recorded.’

values were determined on a B. E. C. machine,

‘niamed- for the Bearing Engineers Committee,

as described in “Product Engineering,” volume 7,
page 255 (1936) the only deviation being' the

grams of jelly and cooléd- to ‘the ‘lowest possible
temperature.” " At’ 1ntervals as the machine
warmed up the’ motor was started and - torque
The machine wasg’ then -

e stopped and allowed to ‘increase further in tem-
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rate of cooling-and in order .to reproduce prop- . . - -
erties-as nearly as possible in successive: batches.
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“perature and-again started, and another set of
) torque data was recorded.

"The run.mng torque values at var1ous tempera-

‘tures wete deterimined on an a,luminum chloride
_refined lubricating oil of .58 S. U. V. at 100> F.,

on. a thixotropic. petroleum jelly ‘containing
alummum steara.te and on an oil-wax jelly con-

-taining no- soap. A companson of the values
. determined is given in Table 2.

-low. temperatures.

1 on A+4% T,

o ; P A}:d_i_ste;; ‘01A1+ 0%
- o ‘Ot 1 rate+18% | Oi 10%
B Temp.,v F. it Qﬂ“f‘ . white | ceresin

ceresin
‘wax
140 140 210
200 :.200. - 250
280 1 280" 380
440 [ 440 640 -
;640 640 920
920 860 “1200
<1350 1100 * 1480
1900 1360 1750

It is apparent from these results that aluminum
‘stearate has a very beneficial effect: on the run-

'rilng ‘tforque of “wax-oil :mixtures, particularly at
It ‘will be seen’ from a .com-
parison of the results obtained:on:oil alone, on
the same oil plus:10% ceresin wax and .on a-jelly

~'containing both ceresin--wax and -aluminum
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-stearate ‘in:admixture: with the same type :0il,
'that at-ordinary temperature the- runmng torque
“of“the-jelly is -about the same as ‘that of ‘the

oil"~nd ‘lower than that of the oilswax mixture,

© and’ at lower temperatures, that:is below :zero

~“Fahrenheit,
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“is" substantially lower  ‘than that
of the’ wax-~oil mixture or of.oil alone, s
In the following Table 3 thére are shown" the

physical properties-of -thiXotropic: petroleum :jel-

‘- lies containing varying proportions:of aluminum
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‘soap-and wax,

oilsof different: viscosities ‘and

mixtures of aluminum di- and- fristearate”as
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'combared with thixotropic pet_rqleum jellies con-
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proximately 1:15, whereby the penetration of
the Jjelly g.t lqw temperatuljgs is substantially in-

taining no. aluminum soap.

. Bample

1 o™
-]

Composition, bet’cent wt.
U ONALLL

Aluminum di-stearate..

Aluminum tri-stearate.....

Ceresin wax:
Properties:
elting point_______.____..__
Penetration, unworked—
TR

32°F.
0°F.
—~255 .
— Q

P
Penetration, worked, 77° F

From these resillts the beneficial effect of alumi-
num soaps in increasing the melting point, and
the penetration, particularly at low temperatures,
of thixotropic oil-wax jellies is apparent,

While our invention has been described herein
with reference to certain specific embodiments
thereof by way of example, it is to be understood
that my invention is not limited thereto except
as hereinafter defined in the appended claims.
The striking properties of the product obviously
render it eminently suitable for use in substan-
tially all of the relationships wherein petroleum
jellies are customarily employed. It will be un-
derstood that when the jelly is to be employed
as & base for salves or unguent medicaments,
it is advantageously prepared under conditions
assuring high purity and sterility.

What we claim is:

1." A _thixotropic- petroleum lubricating - jelly,
_having improved viscosity~temperdature char-
acteristics and improved lubricating properties at
low temperatures, consisting essentially of -a
mixture of a petroleum lubricating oil with a
wax having a wax melting point above about
150° F., and having incorporated therein an
amount of aluminum soap such that the ratio
of soap to wax by weight is less than 1:1 but
at least approximately 1:15, whereby the: jelly
is rendered substantially softer at low tempera-
tures,

2. A thixotropic petroleum lubricating jelly,
having improved viscosity-temperature charac-
teristics and improved lubricating properties at
low temperatures, consisting essentially of a mix-
ture of a petroleum lubricating oil with a wax
having a wax melting point above about 150°
F. in amount sufficient to provide a wax-oil mjix-
~ ture having a cloud point above about 145°
F., and havihg incorporat.d therein an amount
of aluminum soap such that the ratio of soap
to wax by weight is less than 1:1 but at least
" approximately 1:15, whereby the penetration
of the jelly at low temperatures is substantially
increased, and the running torque of the jelly
at low temperatures is substantially decreased.

3. A thixotropic petroleum Ilubricating jelly,
having improved viscosity-temperature charac-
teristics and.improved lubricating properties at
low temperatures, consisting essentially of a mix-
ture of a petroleum lubricating oil having a.vis-
cosity index above about 90, with a wax having
a wax melting point above about 150° F. in an.
amount sufficient to provide a wax-oil mixture
having a cloud point above -about 145° F., and
having incorporated therein an amount of
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aluminum soap such that the ratio- of soap to . -
wax by weight.is less than 1:1 but at least ap-

7

creaged, and the running torque of the jelly at
low termmperatures is substantially decreased.

4. A thixotropic petroleum lubricating jelly,
having improved viscosity-temperature charac-
teristics and improved lubricating properties at
low temperatures, consisting essentially of a mix-
ture of a petroleum lubricating oil having a vis-
cosity..dndex above about 90 with ceresin wax,
and having incorporated therein an amount of
aluminum soap such that the ratio of soap to
wax by weight is less than-1:1 but at least ap-
proximately 1:15, whereby the penetration of the
jelly at low temperatures is substantially in-
creased, and the running torque of the jelly at
low temperatures is substantially decreased.

5. A thixotropic peiroleum lubricating jelly,
having improved viscosity-temperature charac-
teristics and improved lubricating properties at
low temperatures, consisting -essentially of a
mixture of a petroleum lubricating oil with a
wax having a melting poidg above ubout 150° F.
in an amount sufficient to provide a wax-oil
mixture having a cloud point ali#e about 145° F.,
and having incorporated .therein a substantial
amount of aluminum stearate such that the ratio
of aluminum stearate to wax. by weight is less
than 1:1, whereby the penetration of the jelly
at low temperatures is substantially increased,
and the running torque of the jelly at low tem-
peratures is substantially decreased.

6. A thixotropic petroleum lubricating jelly,
having improved viscosity-temperature charac-
teristics and improved lubricating properties at
low temperatures, consisting essentially of a mix-
ture of a petroleum lubricating oil with a wax
having a wax melting point above about 150° F.
in an amount sufficient to provide a wax-oil mix-
ture havihg a cloud point above about 145° F.,
and having incorporated therein an amount of
aluminum stearate such that the ratio of
aluminum stearate to wax by weight is between
1:1 and 1:15. :

7. A thixotropic petroleum Ilubricating jelly,
having imprcved viscosity-temperature charac-
teristics and improved lubricating properties at
low temperatures, consisting essentially of a mix-
ture of a petroleum lubricating oil having a vis-
cosity index above about 90, with ceresin wax in
an amount sufficient to provide a wax-oil mix-
ture having a cloud point above about 145° F.,
and having incorporated therein a substantial
amount of aluminum stearate such that the .
ratio of aluminum stearate to wax by welght
is less than 1:1, whereby the penetration of the
jelly at low temperatures is substantially in-
creased, and the running torque of the jelly at
low temperatures is substantially decreased.

8. A thixotropic petroleum lubricating jelly,
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h;vinz !mproved viscosity-temperatme cha.rac- ’

“teristics and improved lubricating properties at.

low temperatures, consisting essentially of & mix-~

ture of & petroleum lubricating oil having a vis-

cosity Index above about 90, with ceresin wax In

an amount sufficient to provide & wax-oil mix-.

ture having-a cloud point above  about 145° F.,
and having incorporated therein an amount of

aluminum stearate such that the ratio of °

aluminum stearate to. wax by weight is betweenv

1:1 and 1:15.

9. A thixotropic petroleum lubricating jelly,
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-havtng improved viscosity-temperature charac-

teristics and improved lubricating properties at

low temperatures, consisting essentially of a mix-

ture of & petroleum lubricating oil with a wax
having a wax melting point-above about 150° P,
and having ‘incorporated therein an sluminum

15

-soap In substantial amount which amount is less -

2 820,002

than the ‘quantity which bears a ratio of 1:1
by weight to the wax present, whereby the jelly is

“rendered substantially softer at low temperatures.

10. A thixotropic petroleum lubricating Jelly,

thavmg improved viscosity-temperature charac-
. teristics and improved lubricating properties at

low temperatures, consisting essentially of a mix-
ture of a petroleum lubricating oil with a wax

-having a wax melting point above about 150° F

in amount sufficient to provide & wax-oil mixture
having a cloud point above about 145° .F. and
having incorporated therein an aluminum soap
in substantial amount which amount is less

- than the quantity which bears a ratio of 1:1 by

weight of the wax present, whereby the jelly is
rendered substantlally softer at low tempera-
tures.

WILLIAM A, LUTZ.
JOHN W. POOL.




