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This inﬁentien relates to oils inhibited against -

the formation of a stable bubble foam and to a
method of inhibiting the foa.m formation tend-
ency of oils.

This application is a continuation-in-part of

our copending appllcatmn Serial No. 450,887,

filed July 14, 1942, now Patent No. 2,430,858 is-
sued November 18, 1947.
On mixing oil with air, a certain amount of

foam may be created. The amount of foam will

depend, among other things, upon the character
~of -the oil and the type of service in which it is
employed. Thus most base mineral oils, that
Is, mineral oils uncompounded with a chemical
additive, do not readily form foam, at least un-
der ordinary service conditions. Many com-
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pounded oils tend to produce a more stable foam °

than the base oils from which they are com-
pounded. Thus petroleum lubricating oils com-
pounded with metal naphthenates, higher metal
alcoholates, higher metal -alkyl phenates and
- netal salts of higher fatty acids foam more
- than the corresponding base oils. Many other
additives cause more foam to be produced by
oils to which they are added, than is formed by
the base oils.

Oil foaming, even with compounded oils which
display the greatest tendency to foam, is not
always troublesome.
tle or no agitation, for example, trouble due to
foaming is. encountered, if at all, only in very
exceptional cases. On the other hand, certain
drastic types of service, involving extremely
- violent intermixture of oil and air or combus-
tion gases, may produce an objectionable
amount of foam with many oils. Between the
extremes, however, of service causing
foaming of any oil and service causing much
foaming of many oils, there are types of service
and certain oils whlch when used in combina-
tion, cause considerable difficulty. As stated,
certain compounded oils exhibit a greater tend-
ency to foam than the base oils, and when thesse
compounded oils are used in certain types of
lubrication systems, involving greater agitation
of the oil and greater intermixture with gases
than the ordinary crankcase lubrication of au-
- tomobiles, the greatest prectlcal difficulty is en-
countered.,

Illustrative of the type of lubrmatmn system
which, when used with compounded lubricating
oils having a strong tendency to foam, causes
- practical difficulty, is the dry sump lubrication
system employed in many aircraft engines. In
this system, oil from the moving parts of the

little
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Under conditions of lit-
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motor .is collected in the crankcase and pumped
Irom there to an external tank or sump by a
scavenging pump. Oil from this sump is
pumped back to the motor in the usual manner
by an oil pump. The foaming difficully arises
from the fact that the scavening pump operates
at excess capacity; it pumps faster than re-
quired to pump all of the available oil in the
crankcase. It therefore pumps a great deal of
air along with the oil, and this at a rapid rate,
and the result is entrainment of air in the oil
and the formsation of foam. As a consequence,
excessive foaming occurs when oils such as the
aforementioned compounded oils are used and
oil is lost through the breather pipes, insuffi-
cient lubrication results because of the presence
of air in the oil supplied to the motor, and other
disadvantages result.

Oil also forms a more persistent foam if it
contains water (as in solution) and is then
heated and suddenly subjected to a very low
pressure, as, for instance, in an airplane en-
gine climbmg from a low altitude to 40,000 feet
at a high speed.

In other instances, as in the lubrication of
gears with heavy oils, foammg dlmcultles may
also be encountered. |

It is an object achieved by the present inven-

‘tion to inhibit the foaming of oils.

It is g further object achieved by the present
invention to inhibit the foaming of compounded
mineral lubricating oils.

It is a still further and a particular object

‘achieved by the present invention to obviate the

problem of excessive foaming of compounded
mineral lubricating oils when used in types of

~ lubrication service involving severe conditions
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of intermixture of oil and gases.

Other objects achieved by the invention will
be apparent from the followmg descnpt;len end

from the claims.
We have discovered that feaming of oils can

be inhibited by incorporating therein a small
amount of an aliphatic compound containing
at least one ester group and at least one alde-

- hyde or acid carbonyl group. The active hydro-
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gen atom on the aldehyde or carboxyl group in
these compounds is believed responsible for im-
parting anti-rusting properties in addition to
foam-suppressing properties. Illustrative of
this group of compounds are those represented
by the formula: -

A—gﬂ(CHnwg—o—R




_wherem A may be hydrogen or hydroxyl R is

a lower alkyl group such as methyl, ethyl, pro- .

pyl, butyl, isobutyl, tertiary butyl, pentyl, hexyl,

| otc and n is a small integer such as O, 1, 2 or 3.

Proforably we use as foam 1nhibitors OXy-
‘gen-containing aliphatic compounds containing
not less than about 25 percent by weight of oxy-
gen, and having a molecular weight not higher
than about 225.  We also prefer to use as in-
hibitors those compounds which are soluble in
mineral oil to the extent used. Less soluble in-

| 9,523,433
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| oil may be pr_epared. Such -conojentratea may

also contain other compounding agents. By di- -

luting the concentrate with more oil, a finished

0il can be produced containing foam inhibitor,

&

- or foam inhibitor and other compounding agent

or agents in the desired amount. Conveniently,
concentrates containing from about 1.0 to 20

- per cent by weight of foam inhibitor based on the

10

‘hibitors are more likely to be removed by fil-

tration or to settle out on standing.

reducing foam and a solubility on the order of

10.001 percent by wo1ght based on tho oil is ade- |
~ quate.

We have found that such oxygen—containing

'aliphatm compounds are effective in reducing

foaming even when used in very small amounts,
and that they are most effective in inhibiting the
foaming of compounded lubricating oils. They

However,
oil solubility is not essential to effectiveness in

total concentrate are. thus prepared,

where the foam 1nhibitor is sufﬂoiently oll-sol-
uble.

C&SES

The following specific examples wlll serve to

-illustrato the advantages and effectiveness of the
inhibitors of the inventlon in’ reduolng foam for-

ma,tion | o
- Example I—The eﬁeotiveness of the present

| -antx-foaming agents may be shown by means of
- the A, S. T. M. Foaming Test, which is also known -
- as the U. S. Army Specification 2-104B-Test AXS
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-are, however, not limited in their eflfectiveness

"to compounded oils but may be used to advan-
tage in dealing with a variety of foaming prob-

lems. Certain of the foam inhibitors falling with-

in the designated class are more effective than

others for g given set of conditions, whereas for

- another set of conditions a d1ﬁerent group of 11:1- |

hlbiuors will be found 1o be superior.

Speolﬁo examples typifying the class of 1nh1b--

15662, a detailed description of which is obtain~

~able from the Office, Chief of Ordnance, War

Department, Washington, D. C. In this test, a

“column of oil is aerated under controlled condi- -
tions, and the volume of foam is recorded after |
= O mmutes then the introduction of air is stopped
~and the amount of foam recorded for regular =

intervals of time. This test was applied to a
compounded oil consisting of an S. A. E. blend of

. 70% Western acid treated naphthenic base oil

30

- itors which we have found to be eﬁeotwe are the

and 30% Western paraffinic base 0il compound- -

ed with 0.55% by weight of g calcium alkyl phen-

ate, 0.5% by weight of a calcium allcyiphenyl

following thlophosphate and 0.17% by We1ght of anl gli-
| . - S .ﬁ | l Per Cent by-.
Inhibitor © Moleculer Structure | MOCCHAr | " yeight of
- - | | | L sht- Oxygen
Methyl glyoxalate______._| CH:.00C.CHO...________| 88| 59.5
Moncethyl adipate________| CsHsOOC(CH))(COOH____ 174 36.8
Ethyl butanalate.______..| C:Hs00CCH;CH:CHO.___ 130 - .. 36.9

Still further exemples of foam inhibitors are

- phatic polysulfide; and to the same oil contain-

monomethyl oxalate, monoothyl Oxalate, mono- -

othsrl malonate etc

tained are shown in Table I below:

ing 0.25% of monoethyl adipate. The results ob-

Table I
- R cc. Foam - cc. Foam uncollapsed after
Oil Description Temp. bualg)elfn E— _ ' _
: o o 5minutes__ 5min. | 10min. | 15min. | 20 min. | 30 min.

-~ B o 200° F_.___ - 650 610 580 a0 | 300 | 300
Compounded Ol {Rugm _____ 460 400 30| 370 360 | 350
Compoundod 011+0 Zo% Monoothyl odipoto_..l_l;.__.. %gmﬁ::: 3 ,ﬁg . 980 | N'Jz;%“m ofto::ﬁg sooondigo - 109

The inhibitors of our invention may be odvan- GO Eo:omplo 44 -—'I‘he foaming qualities of various -_

 tageously used in a wide variety of oils, mdudmg

'naphthomo base, parafiin and mixed base min-
eral oils, in synthetm oils, and in oils of viscosity

reanging from 40 SSU or Iower at 210° F to 150
SSUor higher at 210° F. |

- Preferably the foam mhlbltors of the present -
- invention are used in the finished oil in an amount . .

“equal to about 0.001 to 1 per cent by weight
based on the oil. If the oil is a compounded

oil containing 0.1 to 5 per cent by weight of an '

additive which promotes foaming, the foam in-

hibitor is preferably used in an amount equal to
about 10 to 200 per cont by welght ba,sed on the

. sdditive.

- oiis were also observed in ancther manner.
 base stock was a solvent treated, pargfnic base

The

cil having a vmcomty of 120 SSU at 210° F. and

' ! v1scomty index of 86. The first oil testﬁd con-

sisted of this base stock alone and the second

0il consisted of the base stock compounded with

0.25 per cent by wolght of a 2:1 admixture of

“calcium alkyl phenate and calcium cetyl phos-
-phate The calcinum alkyl phenate SO used was
the salt of an alkyl substituted phenol prepared

by condensing butene polymers, having an gvVer-.

~ age molecular weight of about 196, with phenol.

The calclum cetyl phosphate so used was the salt '

Concentrated solutions of foam 1nh1b1tor in 75 prepared from a mlxture of monocetyl- and di-
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cetyl-phosphoric acids The test conditions were

as follows:

500 cc. of the oil were placed in a cylindrical
metal container 6 inches in diameter by 5 inches
high and a “Mix-Master” stirrer of the type used in
household kitchens was lowered into the oil. The
oil was slowly heated by means of an electric hot
plate and the amount of foam produced was
measured at various temperatures up to 300° F.
The speed of the stirrer was 1100 revolutions per

minute. The fest results at 275° F., under iden-
tical operating conditions except for variation of
the oll composition are set forth in Teble II
below
Table IT

Per cent increase’in volume

- Uncompounded oil 11

Compounded oil

The per cent increase in'volume referred to in
the above table, and again in Table III below, is
arrived at by observing the increase in volume of

————m'—_——_-——-—b#l—h—lﬂ-——'——--

ey T S e e S M ki A T N A Y B AP W e ey S et e, s Sl Sy gy mmm ik

- same as. used in Example II).

10
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_ 6 - -
volume of foam calculated as percentage on the
original volume of oil. Curve A represents the
uncompounded oil of Example II, and curve B
represents the same oil compounded with 0.25
per cent by weight of a 2:1 mixture of calcium
alkyl phenate and calcium cetyl phosphate (the
‘The test condi-
tions were the same as in Example II, except
that observations were made at a number of dif—
ferent temperatures.

It will be noted that foaming was great in the
case of both oils at about 100° F., though less
with oil A (uncompounded oil) end oil C (com-
pounded oil). As the temperature increased, the.
foaming of both oils decreased, but the foaming

of oil A and C decreased more rapidly than that

of oil B. At about 190° F., however, oil B began
to foam more with increase in temperature,

whereas oil A eentinued to foam to about the

20

" the mixture of foam and oil over the original vol- -

ume of oil, dividing the increase by the original
volume of oil, and multiplying by 100. It is,
therefore, the volume of foam produced reck-
oned as per cent of the original volume of ol

Example 111.—Oils were tested in an apparatus.

comprising a reservoir adapted to be heated by
a hot plate, a sump situated below the reservoir,
- a drain provided with a regulating valve and
leading from the bottom of the reservoir to the
sump, and a return conduit connected with the
- bottom of the sump, provided with a pump. and
- extending into the reservoir under the surface

of the oil therein. Oil, maintained at 200° ¥. in
the reservoir, dropped from the reservoir through

the drain to the sump at a rate controlled by
the regulating valve.

conduit was operated at a capacity three times

the rate of flow of oil into the sump; therefore,
both oil and air were pumped from the sump to
the reservoir and foaming was caused in the res-
ervoir. Af the end of each 30 minutes of oper-
ation, the volume of foam and oil in the reservoir
was observed. The amount of foam was calcu-
lated as the per cent increase in volume over the
original volume of oil, Under identical operat-
ing conditions, various oils produced increase in

volume as given in Table III below:
| Table IIT
| Per cent increase in volume
- Uncompounded ol _ . ____ 30
Compounded ofl . 200-}-

As stated above, the inhibitors of the inven-
tion are not all equally effective in inhibiting
foam formation. Some of the inhibitors are less
effective than others under all or most condi-
tions. Some inhibitors are the most effe~tive un-
der certain conditions, whereas others are the
most effective under other conditions.

We have observed that our inhibitors are more

effective at elevated temperatures than at lower
temperatures. At about the ordinary tempera-
~ ture, the reduction in foaming produced hy the
inhibitors of the invention is smalil, although sub-
stantial. At about 120° to 150° F. the reduction
of foaming begins to be large, and above about
150° F. the reduction in foaming is very large.

The effect of temperature upon foaming of un-
inhibited and inhibited oils is shown by Fig. 1 ef
the accompanying drawings. .

In Fig. 1, abscissae represent temperature in

same degree.

Crankcase temperatures are generally above
about 200° F., although the crankcases of some
engines opere,te at temperatures as low as about -
150° F. It is at temperatures above about 150°
., especially above about 200° F., that excessive
foaming is likely to occur. At these tempera-
tures the inhibitors of our invention are highly

- effective in reducinge foam formation,

30

The phenate-phosphate mixture rei'er;ed to .

ebove is effective in. inhibiting oxidation of lu-
brieatmg oils and in reducing ring sticking. It

is given by way of example of the oil-soluble

39

The pump in the return

40
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metal organic salts which are widely used in lu-
bricating oils for such purposes. The tendency
of such compounding agents to promote foaming
detracts somewhat from their utility, and the

- obviation of this defect, by the use of our foam

inhibitors, is one of the principal objects accom-

- plished .by the invention.

It has been found that certain compounded
oils which foam excessively also develop surfaces
having the characteristics of plastic solids; that
is, the surface is highly viscous, yields to and is
deformed by a pressure in excess of a minimum
yield value, but does not flow freely like a liguid
under the force of gravity. This fact has been
brought to light through the use of the torsion
pendulum. This apparatus and . its use to deter-
mine surface plasticity and viscosity of aqueous
solutions is described by R. E. Wilson and E. D.
Ries in “Surface Films as Plastic Solids,” Colloid
Symposium Monograph, volume I, pages 145173,
published by the Department of Chemistry, Uni-
versity of Wisconsin, 1923. The same apparatus
and method were used to determine surface plas-
ticity and viscosity of mineral oils.

Thus an SAE 30 blend of 7T0% Western acid
treated naphthenic base oil and 30% Western
paraffinic base oil compounded with 0.25% by
weight of a 2:1 mixture of a calcium alkyl phenate
and a calcium cetyl phosphate (the same as
Example II) was investigated by means of the
torsion pendulum. The base oil is a non-foam-
ing oil and the compounded oil exhibits a marked
tendency to foam under the conditions of Ex-
ample IT. It was found that at room tempera-

ture the surface of the compounded oil, on ageing,

b~eame very vircous aund similar to a wplastic
solid. However, when 0.1% of a foam inhibitor
was dissolved in the compounded oil, a similar vis-
cosity - increase occurred on ageing following

‘which a slow decrease in surface viscosity set in

and upon continued standing the surface became
thixotropic: could even be made liquid by rota-

degrees Fahrenheit and ordinates represent the 75 tion of the torsion pendulum. A similar




the bubbles.

v

| ‘phenomenon occurs at more elevated ten:mera—-
~ tures, such as 200° P,

~ Thus there . is a correlation between surface

9"5‘93 166
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- _hibltlng agents to any oil which foams excessively

'viscosity and foaming tendency; the excessively '

foaming oil formed a surface, on ageing, similar

to a plastic solid, but the foam inhibited oil

For the purpose of clarity, the terms “excessive

foaming,” “excessively foaming,” and the like, as

~applied to oils herein and in the claims, refer to
performance under the conditions of the follow- '_

 ing reproducible test, described with reference to

formed a liquid surface or a plastie solid surface_ |

of very low yield point. = Y

‘Therefore, those oils whose surfaces on ageing_

(a matter of minutes) exhibit the properties of

10

plastic solids with high yield points are excessive-

ly foaming oils, while oils whose surfaces on age-

ing remain liquid or exhibit the- properties of

‘plastic solids with very low yield points are not.

excessively foaming oils. The most probable ex-

- planation of these observed phenomena seems
~ to be as follows: All oils, when agitated with air

15

~ produce foam, which consists of small portions __

of air each surrounded by a film of oil. Inmany °
cases this foam is unstable, probably due to the

-~ Instability of the film of oil. This film is so

fluid that continued agitation and collisions of
the foam bubbles with each other and the sides
- of the vessel and draining of the liquid from'the
film cause rupture of the film and destruction of
In those cases, however where the

)
"

. lowered into the container. -
‘stirrer is the product of and obtainable from the

Chicago Flexible Shaft Co., 1124 South Central

~ Avenue, Chicago, Illinois.

> are similar in construction and action to the
familiar household egg beater, consisting of two

oil surface (hence the film of oil enclosing the
air in the foam) 'is a plastic solid, the film is not

| _' - as easily ruptured because the liquid cannot drain
- from the film due to capillary forces set up by the :

plastie solid surfaces, and the foam is stable. The

- plasticity and stability of the oil ilm clearly de-

pend, in part at least, upon the nature and

_loops having a common long axis.

Figs. 2 and 3 of the accompanying drawings. An

oil which, when agitated under the: conditions of
this test at 275° F., increases in volume due to

foaming by more than 20 per cent of its original
volume, is an “excessively foaming” oil, and olls
‘which foam less than this amount are. not “ex— |
‘cessively foaming” olls.

500 cc. of oil are placed in a cylindrical flat
bottomed container 6’’ in diameter and 5’’ high

. (internal dimensions), the oi] in the container is
“brought to and maintained at 275° F. by any

suitable means such as a hot plate or a jacket,

and the stirring elements of a “Mix- Master” -

stirrer of the type used in household kitchens is

-The stirring elements

shafts oppositely rotated by a motor, and two .

elliptical loops attached to each shaft, one loop

being at right angles to the other and the two
The dimen-

sions and form of the vessel and stirring elements
~will be understood, and ean be duplicated oy,

amount of solutes in the o0il. Thus metal salts '

- such as metal naphthenates, metal soaps of high- :
“er fatty acids, higher meta] alkyl phenates, metal =
salts of phosphoric acid partly esterified by long-

chain alcohols, and higher metal alcoholates are
apparently adsorbed by the film of oil and render

it more viscous, plastic and tough. We do not

wish to infer that this is the only factor influenc- .

ing foaming or that all foaming is due to the

formation of a plastic solid film, but this is one
The in-

of the principal contributing factors.
hibitors of this invention apparently function by

reducing the amount of adsorption of the foam-.

producing salts in the film, or are themselves
adsorbed and counteract the adsorbed foam—-pro-"
- ducing salts.

Compoundlng agents moluding oil-soluble

reference to Figs. 2 and 3.

Fig. 2 shows, partly in cross-section and partly
in front elevation, the container and the stirring

. elements, while F1g 3 shows in front elevatlon o,
- detailed view of one-half of one loop of one stir-

ring element.

- Referring to Fig. 2 the apparatus compnses '
40

cylindrical flat bottomed container I and two .
stirring elements IT construoted exactly alike.
The mternal dimensions of the container, -as

~ shown, are a diameter of 6’ and a height of 5.

polyvalent meta] salts of organic and of organic-

substituted inorganic acids, such as salts of or-

- ganic substituted acids of vhosphorus, which tend

‘The stirring elements consist each of an upper
shaft A geared at the top to a motor (not shown)
- and rigidly secured at the bottom to a lower shaft
‘B and to two elliptical lcops C and D which are
disposed at right angles to each other and have

each the shaft B as their long axis and as a sup-
porting member. Shaft B is rigidily secured to
the tops and bottoms of loops C and D. In the

- preferred construction, as shown, shaft A is stur-

to cause foaming, are illustrated in Farrington -

et al. 2,228,659 (polyvalent metal salts of organic.

substituted acids of phosphorus), Rutherford et

al. Relissue 22,829 (polyvalent metal salts of sul-

fur-containing acids of phosphorus having at
and Gardiner et al.

60

least 24 carbon atoms),
2,228 ,661 (alkaline earth metal alkyl phenates).
Types of metal salts of organic acids are metal

salts of higher fatty or aliphatic acids, metal

- salts of naphthenic salts, metal salts of oil-solu-

ble substituted phenols, and metal salts of car-
- boxylic acids eontaimng an aryl substituent. A

- number of examples of these metal salts of or-

ganic acids are given in Denison et al. 2,346,155

~ (pp. 17-18) ; examples of various mixed and com-
plex addltives are given in Neely et al. 2,322,307,

Our invention, however, is not limited in its
- application to those oils which, because of certain
-salt-like compounding agents, form viscous, plas-
tic surfaces.

dier than shaft B, but this is not necessary; for

‘example, a single shaft of uniform diameter may

take the place of shafts A and B, passing through

the tops of loops C and D and being secured:
The
~stirring elements II are so placed in vessel I that -
shafts A are .barallel and 133’’ apart (center to

thereto at the top and bottom of the loops.

center) and they are placed in vessel I so that a
line drawn half way between and in the plane of

' - the shafts coincides with the axis of vessel T, and |

the distance from the bottom of loops C to the

- bottom of vessel Iis ¥; inch. The shafts A are so

, geared to the motor that they rotate at equal

speeds and in opposite directions. |
Referring to Fig. 3, shafts Aand B and one-half

~of loop C are shown. The other half of loop C,
- and both halves of loop D are 1dent1a':,z:|.llgpr con-~

- and a length of 335"".
Our invention is applicable broadly -

to the inhibition of oil foaming wherever it oc-

- ecurs and comprises the addition of our foam in-

5

structed.

- Shaft Bis cylindnoal and has a diameter of 1/4 SO
Loop C consists of g ifdat

strip of metal or equivalent material %'’ thick
and 1’ wide. :
shape of an ellipse with a short radius of 1%’’.

‘The- “Mix-Master” .

It 1s bent approximately in the -
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It haos fab sides 134" long, and the‘ portions be?-_

tween the fiat sides and shaft B have approxi-
mately the curvature of a circle,

Smali variations of the structure of the loop and

the diameter of shaft B may be made without al-
tering substantially the results obtained.

- In operation, the oil container I is maintained at
275° F. and stirring elements A are rotated in op--

posite directions each at the rate of 1100 revolu-
tions per minute. The volume increases due to
- foaming is determined by measuring the height
of the 0ii before foam formatmn and after foam
formation.

We claim

1. A foam inhibited compounded minera} oil,
comprising a major quantity of a petroleum Ju-
bricating oil containing an oil-soluble foaming-
promoting metal salt selected from the group
consisting of polyvalent metal phenates and
polyvalent metal salts of organo substituted acids
of phosphorus and in an amount sufficient sub-
stantially to increase the tendency of the lubri-
cating oil to foam excessively at temperatures
-above 150° F. under conditions of severe oil agi-
tation and intermixture with gas, and & minor
quantity, sufficient to inhibit foaming, of an ali-
phatic compound consisting of elements selected
- from the group consisting of carbon, hydrogen,
and oxygen having a molecular weight not greater
than 225, containing not less than about 25% by
- weight of oxyge.n and which is represented by the
formuls

A--y;—tcm) u-—y:—'-o-n |
wherein A is selected from the class consisting

10

10

comprising a major quantity of a petroleum e
bricating oil containing an oil-soluble foaming-

‘promoting metal salt selected; from the group

consisting of polyvalent meta] phenates and poly-
valent metal salts of organo substituted acids of
phosphorus and in an amount sufficient substan-
tially to increase the tendency of the lubricating
oil to foam excessively at temperatures above
150° P. under condifions of severe oil agitation
and intermixture with gas, and a minor guantivy,
sufficient to inhibit foaming, of an aliphatic com-
pound consisting of elements selected from the

- group consisting of carbon, hydrogen, and oxXy-

20
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of hydrogen atom and hydroxyl group, R is a

lower alkyl group, and 7 is an integer.

2. A foam inhibited compounded mineral oil, -

comprising a major quantity of a petroleum lu-
bricating oil containing an oil-soluble foaming-

 promoting metal salt selected from the group

consisting of polyvalent meta)] phenates and poly-
valent metal salts of organo substituted acids of
phosphorus and in an amount sufficient substan-
. tially to increase the tendency of the lubricating
oil to foam excessively at temperatures above
150° ¥. under conditions of severe oil agitation
and intermixture with gas, and a minor quantity,
sufficient to inhibit foaming, of an aliphatic com-
pound consisting of elements selected from the
group consisting of carbon, hydrogen, and oxy-
gen, containing one ester group and one carboxyl
group, having a molecular weight not greater
than 225 and containing not less than about 25%
by weight of oxygen.

- 3. A foam Inhibited. compounded mjneral oil
comprising a major quantity of a petroleum lu-
bricating oll containing an ocil-soluble foaming-
promoting metal salt selected from the group
consisting of polyvalent meta] phenates and poly-
valent metal salts of organo substituted acids of
phosphorus and in an amount sufficient substan-

gen, containing one ester group and one carbonyl
group in g radical selected from the group con-
sisting of carboxyl and aldehyde radicals, having
g molecular weight not greater than 225 and
containing not less tha.n about 25% by weight‘,
of oxXygen. -

5. The compounded oil of claim 4, wherein

sald mefal sali is an oil-soluble polyvalent metal
‘phenate.

6. The compounded oil of claim 4, wherein seid
meta] salt is an oil-soluble polyvalent metal salé
of an organo-substituted acid of phosphorus.

7. The compounded oil of claim 4, wherein said
aliphatm compound is monoethyl adipate.

8. The compounded oil of claim 4, wherein
said aliphatic compound is methyl glyoxalate.

9. A compounded petroleum Ilubricating oil
comprising a major proportion of petroleum oil
of lubricating viscosity, a small amount of an
oil-soluble polyvalent metal salt of a phenol and
a small amount of an oil-soluble polyvalent meial
salt of an organo-substituted acid of phosphorus,
said metal salt of a phenol and said metal salt

- of an acid of phosphorus being present in amounit

sufficient to increase substantially the tendency

of the oil to foam when subjected to agitation

with air, and about 0.001 to 1 per cent by weight,
sufficient substantially to inhibit foaming of the
oil] when subjected to agitation with air, of an

- aliphatic compound consisting of elements se-
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tially to increase the tendency of the lubricating -

oil to foam excessively at temperatures above
150° FP. under conditions of severe oil agitation
and intermixture with gas, and a minor quantity,
sufficient to inhibit foaming, of an aliphatic com-
pound consisting of elements selected from the
group consisting of carbon, hydrogen, and oxy-
~ gen, containing one ester group and one aldehyde
group, having a molecular weight not greater
than 225 and containing not less than about
25% by weight of oxygen.

4, A foam inhibited compounded mineral oll 78
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lected from the group consisting of carbon, hy-
drogen, and oxygen, containing one ester group
and one carbonyl group in g radical selected from

the group consisting of carboxyl and aldehyde

radicals, having a molecular weight not greater
than 225 and containing not less than about 25%
by weight of oxXygen.
VICTOR N. BORSOFF.
JAMES O. CLAYTON.
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