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This invention relates to improved motor fuels

and methods of making same and more particu-

larly to motor fuels containing addition agents

adapted to reduce or brevent gum troubles in the

6 motor while simultaneously lubricating the mov-
ing parts in the upper part of the motor.

Broadly, the invention comprises adding to a

motor fuel a small amount of high-boiling oxy-

genated compound having a sugperior solvent

16 'action on the gummy matter usually deposited .

by the gasoline in g motor and also having a

gum-fiuxing property, by which is meant the

Property of inhibiting the deposition of such gum

from the gasoline or at least preventing its
8 .deposition in a hard, glazy form.

In the past, various oxygenated solvents have
been added to gasoline in an effort to dissolve
the gum which is deposited on the valves, valve
stems, rings, pistons, and other interior surfaces

o ©of the upper part of the motor. However, I have
found that these materials used heretofore as
gum solvents are relatively ineffective and unsat-
isfactory, the chief reasons being that their boil-
ing points arq too low or that they have an ex-

§ cessive vapor pressure at the temperatures in-
volved in the operation of a motor and conse-
quently that they volatilize without accomplish-
ing the desired effect.. . }

According to the present invention, oxygenated

) organic compounds are used which have a boiling
point approximately between the Imits of 400 or
500 and 800° F. under atmospheric: pressure, or
approximately 250 to 450° F. at 1 to 3 mm. pres-
sure. Regardless of actual beiling point, the va-

Por pressure at high temperature should be rela- "

tively low. Also, the melting point should not be
too high. One particularly suitable class of oxy-
genated compounds comprises the high boiling
esters such as amyl, hexyl, and heptyl stearate.
Other suitable compounds will be discussed below.

In carrying out the invention, a small amount
of the desired oxygenated compound is either
added to the motor fuel itself or is injected into
the motor in any desired manner in order to con-
tact with the gum-coated surfaces. If added to
the motor fuel several functions are accomplished
simultaneously, that is, not only is already-de-~
Posited gum removed .but also the deposition of
more gum during subsequent operation of the mo-
tor is inhibited. On the other hand, if a motor
is already in a badly gummed condition, for ex-
ample, with valves and piston rings stuck, it may
be impossible to operate the motor and even if
possible it would take an inconveniently long time
to dissolve all of the gum in the motor by merely

(CL 44—9)

using a small amount of the oxygenated com-
pound in the gasoline. Therefore, in such a case
the oxygenated compound may be used alone or
together with a small amount of additional sol-
vent or carrier medium and injected directly into -
the motor and breferably allowed to stand for g
short length of time, Generally, from a few
minutes to half an hour will be sufficient. Small
coated parts may be removed from the engine
and immersed in a vessel containing the treating 19
liquid.

In addition to serving as a combined preventive
and cure for gum troubles in the motor, the gum-
fluxing oxygenated compounds used according to
the invention also serve to lubricate the moving 18
parts of the motor which are exposed to the hot-
test temperature. ‘This is an important feature
in preventing abrasion of these piston rings, scor-
ing of the cylinder walls and irregular wearing
of the valves. The compounds used are fairly 20
viscous and adherent and therefcre are not as
easily removed from the contacting surfaces as
many of the materials used heretofore. They are
also relatively stable against oxidation so that
they do not tend to decompose with the formation o8
of products which might in themselves be harm-
ful to the motor.

The amount of oxygenated compound to be
used may vary over a wide range depending upon
various factors such as the type of motor fuel be-
ing used, the type of engine and the potency of
the oxygenated compound itself. Ordinarily from
0.1 to 5.0% of addition agent will be sufficient
and preferably the amount used will be between
0.5 and 2.0%. A large number of tests have been
carried out which indicate that, in general, 1.0
of the preferred oxygenated compounds is suffi-
cient when added to the gasoline. It will be
understood, of course, that with a gasoline nor-
mally having relatively low gum depositing tend- 40
ency a smaller addition of gum flux is required
whereas with gasolines having uniusually great
tendency to deposit gum a larger amount of gum
flux may be used. It is therefore apparent that
the invention is particularly applicable to gaso- 48
lines which have been manufactured by cracking
petroleum distillates.

The invention is also of specific advantage in
auto-ignition engines such as the Diesel engine, 50
where certain moving parts are exposed to fric-
tion under high pressure and high temperature,
as described in co-pending application of G. M.,
Maverick, Serial No. 679,891, filed July 11, 1933,

In such a case a larger amount of gum-fluxing 58
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10

15

Also, any stable high-boiling
- pxXygenated

20

25

30

35

40

45

50

55

60

65

70

5

Instead of using the esters of stearic acid as
mentioned above, other aliphatic or aromatic
or mixed or substituted esters may pe used. The
esters of oleic and other higher fatty acids may
be used such as the higher acids produced by the
oxidation of the higher molecular weight petrole-
um hydrocarbons including paraffin wax and the
like. Specific examples of “suitable high boiling
esters are the normal amyl stearate, secondary
amyl stearate, normal amyl oleate, secondary
amyl-, hexyl-, and heptyl-esters of wax oxidation
acids, stearyl valeriate, amyl cinnamate (B. Pt.
572° F.), and secondary amyl ester of mono
toluene stearic acid (B, Pt. between 700=-800° F.).
ketones and other
organic compounds having good sol-
vent power and relatively low vapor pressure may
be used. They should preferably be soluble in
gasoline sO they can be added directly thereto.

These high-boiling oxygenated compounds may
be prepared in any suitable manner, as there
are various methods known to the art.

In addition to these pure or synthetic esters,
it is possible to use impure ones or mixtures sach
as occur in nature although a great number of the
natural ones possess certain disadvantages such
as too low a boiling point, excessive vapor pres-
sure at the high temperatures involved in the
operation of the motor, insufficient solubility, in
the motor fuel, insufficient solvent or gum-flex-
ing action and insufficient lubricating quality at
high temperature. However, those which do
have the necessary qualifications may be used.
Also, it is possible to treat a number of the
natural esters, which in themselves are not sat-
isfactory, in such a way as to make them satis-
factory. For example, castor oil which is rela-
tively insoluble in gasoline and possesses &
relatively low solvent power, probably due to the
hydroxyl groups in its structure, may be esteri-
fied as with acetic acid or a higher fatty acid
and it is found that the resultant modified ester
not only is sotuble in the gasoline but possesses
the desirable gum-fluxing and lubricating
properties.

In addition to using these preferred oxygenated
compounds ajone or as sole addition agents in the
motor fuel, it may be at times desirable to add &
relatively low boiling solvent such as tetralin,
chloroform, etc. to ald solvency and facilitate
the distribution of the oxygenated compound in
the fuel or on the gum-coated surfaces; or it
may also be desirable to incorporate with the
esters, etc. a small amount of a hydrocarbon gum-
fluxing agent such. as the type described and
claimed in the co-pending application of Sloéne
and Wasson, Serial No. 658,153, filed February
23, 1933.

The improved gum-fluxing or inhibitory prop-
erty of the preferred oxygenated compounds may
be observed from the following example which
shows the amount of gum deposited in the stand-
ard dish gum test for gasoline:

Inhibitory action of esters

Mg. gum/100 cC.

QGasoline alone 1345
Gasoline + 3% n-amyl stearate. ---——---
Gasoline + 5% p-amy! stearate -o~-—---
Gasoline +1.0% n-amyl stearate---~--=--

These weights are corrected for the -ester added.
A blank dish containing ester alone was run to
get an approximate volatility value for the ester.
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This value was used as a correction also.
20 mg.)

The kauri butanol test is frequently used as an
index of the solvent power. This test is de-
scribed in Circular 378 of February 1931 by the
American Paint and Varnish Manufacturers As-
sociation and the resulfs obtained therewith
give, in comparison to benzol as 100, the amount
of liquid being tested which can be mixed with &
standard butanol solution of kauri gum without
causing turbidity due to insolubility. However,
this test is not entirely satisfactory for compar=
ing the various preferred oxygenated compounds
such as esters and the like because g large ma-
jority of the most suitable ones are practically
mutually soluble with butanol-gum solution in
all proportions and hence have an infinitely high
kauri butanol value. This kauri putanol value
should in all cases be above 15, and preferably
over 25 and still better over 100. - .

Another way, of course, to test the value of the
gum-fluxing agents is to actually use them in an
internal combustion engine. 1t is found that in
such. a test under practical operating conditions
the preferred oxygenated compounds not only will
loosen existing gum deposits butb will also in-
hibit further deposits of gum and will allow the
motor to continue in operation for long periods
of time without red jring to be shut down for
repairs due to gum troubles.

The type of motor fuel to which the invention
may be applied is immaterial except as herein-
before noted; ordinary gasoline may be used Or
blends of gasoline with benzol or alcohol, etc.,
as well as fuel containing metallo organic anti-
knock agents such as lead tetraethyl and the
like. It is likewise applicable to the heavier
types of fuel used in auto-igniticn engines such
as the Diesel engine.

It is not desired to be limited by any of the
specific examples given nor by any theories ad-
vanced as to the operation of the invention but
it is intended to claim all inherent novelty in the
invention as broadily as the prior art permits.

I claim:

1. A motor fuel consisting essentially of light
liquid petroleum hydrocarbons and mnormally
tending to deposit at least & small amount of
gum when used for fueling an internal com-
bustion engine, to which has been added about
0.1 to 5.0% of an oxygenated organic compound
adapted to serve as a gum flux, liquid at atmos-
pheric temperatures, adapted to soften, loosen
and dislodge and/or prevent the deposition of
hard carbonaceous gummy
valves, rings, and other interior parts of an in-
ternal combustion engine, said material having
a kauri putanol solvent value above about 25
and having a vapor pressure at the high tem-
perature of an internal combustion engine dur-
ing use ab least about as low as that of normal
amyl stearate.

9. A motor fuel according to claim 1 in which
the gum flux used is selected from the class con-
sisting of esters of mono-hydroxy aliphatic alco-

(About

3. A motor
the gum flux used is selected from the class con-=
sisting of esters of mono-hydroxy aliphatic alco-
hols having at least five carbon atoms and hav-
ing a boiling point above about 500° F.

4. A motor fuel according to claim 1 in which
the gum flux used is selected from the class con-
sisting of normal or secondary amyl stearate anc
oleate, hexyl and heptyl esters of wax oxidatior
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aclds, stearyl valeriate, amy? cinnemste and sec-
ondary amyl ester of mone-toluene stearic acid.

5. A motor fuel according ¢o claim 1 contain-
ing about 0.5 to 2.0 of amyl stearate,

6. A motor fuel according to claim 1 contain-
ing about 0.5 to 2.09 of the normal or secondary
hexyl ester of the higher molecular weight acids
produced by the oxidation of parafiin wasz,

7. The method of breparing motor fuel which
comprises adding to light Hould petrolewn hydro-
carbons normally tending to deposit at least g
small amount of gum when used for fuellng an
internal combustion engine, about 0.1 to 5.09 of
an oxygenated organic compound adapted to
Serve as & gum fiux, liquid at atmospheric tem-
soften, Ioosen snd dislodge
and/cr prevent the depesition of hard carbon-
aceous gummy deposits on the walls, valves, rings,
and other interior parts of an internal combus-
tion engine, sald materiai having a ksuri butanol
solvent value above about 25 and having g vapor
pressure at the high temperature of an internal
combustion engine during use at least about as
low as that of normai amy! stearste,

..amyl stearate and having a

3

8. A method of locosening parts of an internal
combustion engine which are stuck by reason of
gum deposits, which comprises contacting said
gum-coated stuck surfaces with an oxygenated
organic compound adapted to serve as a gum flux,
Hquid 2t atmospheric temperatures, adapted to
soften, loosen and dislodge and/or prevent the
deposition of hard carbonaceous gummy deposits
on the walls, valves, rings, and other interior
parts of an internal combustion engine, said msa-
terial having a ksuri butanol solvent value above
about 25 and having a vapor pressure at the high
temperature of an internal combustion engine
during use at least about as low as that of normal
boiling point above
about 500° @,

9. The method according to claim 8 which
comprises injecting into the interior of the motor
& small amount of amyl stearate alone or in ad-
mixture with a solvent having a lower bolling
point.

10. The method according to claim 8 carried
out while the motor i3 hot,

: JONES I. WASSON.
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