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[57] ABSTRACT 
Method for lubrication two’stroke engines or rotary 
engines fed with gasoline, comprising introducing 
thereinto a lubrication composition which consists of a 
base lubricant and conventional additives and having a 
viscosity at 989°C of at least 6 centistrokes, wherein 
said base lubricant comprises from 10 to 100% by 
weight of at least one polyalkyleneglycol derivative se 
lected from the group consisting of ethers, simple es 
ters, complex esters, polyesters and esters of ethers, of 
polyalkyleneglycol having the formula HO +R—O+,, 
H in which each radical R is a C2-C5 alkylene radical, 
preferably ethylene or propylene, and n an integer 
from 2 to 50. 

In order to further improve the properties of these 
lubricating compositions, certain organic compounds, 
especially Cm.m aliphatic monocarboxylic acids, their 
lower alkyl esters, CHM“ aliphatic monoalcohols and 
C,,,.,,, aliphatic primary monoamines, as well as C3,; 
aliphatic dicarboxylic acids, C54 aliphatic tricarboxylic 
acids, and their lower alkyl esters, may be added to 
the base lubricant in proportions from ().l to 40 r/( by 
weight with respect to said base lubricant. 

13 Claims, No Drawings 
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METHOD FOR LUBRICATING Z-STRQKE 
ENGINESAARITKOTARY ENG'INES 

This invention relates to the lubrication of two-stroke 
engines and rotary engines. 

It is known that the lubricant of two-stroke engines 
may be carried out, according to the type of engine, ei 
ther with a lubricant previously admixed with a gaso 
line or with a lubricant separate from the gasoline, 
which is then injected into the air-gasoline mixture and 
conveyed therewith. in the latter case, the bearings 
may be lubricated either by the lubricant introduced 
into the engine in this manner, or by a pure lubricant 
conveyed through an independent circuit provided ex 
clusively for this purpose. 

in all cases, the lubricant ?nally passes to the com 
bustion chamber, where it is burnt and its combustion 
products are discharged to the engine exhaust. 
This also the case of rotary engines in which the lu 

bricant destined to the lubrication of the Apex seals 
and the bearings is introduced in admixture with the 
fuel. 

it is also known that the properties of the oils com 
monly used for lubricating two-stroke engines, particu 
larly their action for avoiding the seizing of the piston 
and the bearings as well as the gripping of the piston in 
the cylinder, are such that it is necessary, in order to 
obtain a satisfactory safety of operation, to make use of 
relatively high oil proportions (generally more than 5% 
by weight and always more than 2% by weight) with re 
spect to the fuel. 
The use of such oil amounts, far higher than those 

used in the four-stroke engines, suffer from a number 
of inconveniences: 

It results in the discharge to the engine exhaust of 
large amounts of more or less cracked oil; 

it results in a bad combustion of the fuel lubricant 
mixture and generates a large amount of opaque 
smokes. 
These phenomena are responsible for particularly 

noxious pollutions, either of air or of water bodies in 
the case of two-stroke outboard engines. 
Another inconvenience consists in the formation of 

deposits in the combustion chamber and exhaust sys 
tem which results in power losses and makes it neces 
sary to frequently disassemble the engine. 

It is an object of this invention to provide a new 
method for lubricating two-stroke engines which, while 
resulting in a safety of operation at least as satisfactory 
as according to the previous method, provides for a 
very substantial decrease of the lubricant amount used 
and accordingly results in a large reduction of the 
above-mentioned inconveniences. 
The invention has the further object of providing new 

fuel-lubricant compositions with a reduced lubricant 
content, adapted for feeding two-stroke engines. 
Another object of the invention is to provide an ad 

vantageous method for lubricating rotary engines. 
The invention has also for object to provide im 

proved fuel-lubricant compositions for feeding rotary 
engines. 

in fact, it has been discovered that in the case of the 
two—stroke engines, particularly of the two-stroke en 
gines fed with gasoline, it was possible to reduce the lu 
bricant amount used, provided that the lubricant con 
tains a sufficient proportion of one or more polyalk 
yleneglycol derivatives. 
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2 
The polyalyleneglycol derivatives which are contem 

plated according to this invention can be formally de 
fined as resulting from etheri?cation of polyalkyleneg 
lycol, by esteri?cation of polyalkyleneglycols or po 
lyalkyleneglycol ethers or still polyesteri?cation of po 
lyalkyleneglycols. 
The basic polyalkyleneglycols have the general for 

mula: 

in which the radicals R, which are identical to or differ 
ent from one another, are divalent aliphatic radicals 
containing for example from 2 to 5 carbon atoms and 
n is an integer preferably from 2 to 50. They generally 
have a molecular weight of from about 100 to about 

4,500. 
The polyethylenegiycols, propyleneglycols or still 

mixed compounds of ethyleneglycol and propyleneg 
lycol are more particularly contemplated. 
The polyalkyleneglycol derivatives contemplated in 

this invention may consist, on the one hand, of ethers 
of polyalkyleneglycol obtained by etheri?cation of at 
least one of the two hydroxy functions of a polyalk 
yleneglycol with at least one monohydroxy compound 
and/or at least one polyhydroxy compound. 
They may thus conform to one of the general formu 

lae: 

R, — O-(-R - R-y, H 

in 

and 

R'i "_ O+IIH]III 

(ii) 

in which R, is the hydrocarbon residue of a monohy 
droxy compound RlOl'l, a monoalcohol or a mono 
phenol, and contains for example from i to 25 carbon 
atoms; ' 

R’, is a hydrocarbon residue of a polyhydroxy com 
pound R',(Ol-l),,, and may be for example an aliphatic 
radical having from 3 to 20 carbon atoms and whose 
valency m may have a value from 2 to 4 inclusive. 
As examples of such monohydroxy compounds, there 

can be mentioned: n-butanol, isooctanol, 2-ethyl 
hexanol. isodecanol or still dodecylphenol and as ex 
amples of polyhydroxy compounds R',(OH),,,, there 
can be mentioned: neopentylglycol, 1,6-hexanediol. 
glycerol, trimethylolpropane or pentaerythritol. 
The polyalkylene-glycol ethers may also have one of 

the following general formulae: 

in which R, and R‘, radicals and the integer m are de 
?ned as above. 

the polyalkyleneglycol derivatives contemplated ac 
cording to this invention may also consist of polyalk 
yleneglycol esters or esters of polyalkyleneglycol 
ethers. 
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In such a case, they may result from the esteri?cation 

of a polyalkyleneglycol by a monocarboxylic acid, and 
they comply with the general formula: 

4 
benzoic acid and, as exaples of dicarboxylic acids, 
there can be mentioned: adipic acid, azelaic acid, se-a 
bacic acid, 2,2,4-trimethyl adipic acid, dodecanedioic 
acid, isononadecanedioic acid, the acids produced by 

Rr-C-0—£R—O}—C—Rz 5 dimerization of unsaturated fatty acids, for example 
ii \ " ii 7 fv) with [8 carbon atoms, the alkenyl-succinic acids or still 

_ a f “ VT“ ‘ the phthalic acids. 

in which the radicals R2, identical to or different from Among the‘polyalkyleneglycol esters and the esters 
each other, are hydrocarbon residues of monocarbox- of polyalkyleneglycol ethers such as above de?ned, 
ylic acids and contain for example from I to 25 carbon l0 there can be mentioned, as particularrly interesting 
atoms. species, by way of examples: the bis-octadecanoates of 
There may also result from the esteri?cation of a polyalkyleneglycols having for example an average mo 

polyalkylene glycol ether of the formula (l) above, by lecular weight of about 600, the bis-dodecanoates of 
monocarboxylic or polycarboxylic acid, for example polypropyleneglycols having for example an average 
dicarboxylic, in which case they comply with one ofthe l5 molecular weight of about 1,050 and the bis 
general formulae: heptanoates of polypropleneglycols having for example 

an average molecular weight of about 2,000, which 
R,_C_0_CR_0\ R, conform with the formula (V) above; 

| \ /» (Iv) the adipate of the ether obtained by condensation of 
—' ~— -~ *"WWMWA’V"'" 20 a mixture (50-50 by weight) of ethylene oxide and 

and propylene oxide with n-butanol and containing, for ex 
/ \ f \ ample, about 30 units of alkylene oxide per moles, 

R1—0_\R—0T'l3—Ra—(!3—0—\R—07—Ri complying with the general formula (VI!) above; 
'' d i) " (VII) the tris-heptanoate of the ether obtained by conden 

wn‘" M“ 25 sation of a mixture (50--50 by weight) Of ethylene 
in which R1 and R2 are de?ned as above and R3 is the oxide and propylene oxide with trimethylolpropane 
hydrocarbon residue of a dicarboxylic acid. and con- and containing, for example, about 24 units of alkylene 
tains for example from I to 34 carbon atoms- oxide per molecule, complying with the formula (Vlll) 
They may also result from the esterification of a po- above, 

lyalkyleneglycol ether of the general formula (II) 30 the polyalkyleneglycol derivatives contemplated ac 
above- by means of a monocarboxylic acid. in which cording to this invention may also consist of complex 
case they conform to the general formula: esters and polyesters of polyalkyleneglycols. 

/ \ The polyesters of polyalkyleneglycols may be pro 
R'|[-°TR—0TC-R2 ] duced by esteri?cation of a polyalkyleneglycol by 
_ ,_ V m (VIII) 35 means of a polycarboxylic acid, for example dicarbox 

W V ‘"7 ylic, optionally in the presence of at least one monocar 
in which R’, , R, and m are de?ned as above. boxylic acid or at least one monohydroxy compound, 
As examples of monocarboxylic acids, there can be which may be a monoalcohol, a monophenol or a 

mentioned: heptanoic acid, ethyl‘hexanoic acid, nana- 40 monohydroxy ether ofa polyalkyleneglycol with a mo 
noic acid, dodecanoic acid, tridecanoic acid, tet- noalcohol or monophenol. ' 
radecanoic acid, octadecanoic acid or commercial cuts The polyesters may thus comply with one of the gen~ 
such as the fatty acids___from coprah or tallow, or still eral formulae: 

/ \ (110 1101i; 125E o \R 0/“ 
D 

Ho-(R-o)., o—R,-o-—0~/R_o\_ H (x) 
l t \ 1'- , 

H0— o-Ri-o~0(R—o).. —C—R|—G—0H (XI) 
[l I 1, l l 

R2——C—0—(R—0)n—~ c-R,—o—0-—(R—0).. -—o-R= (XII) 
[l l 1.3 

(XIII) 

and 
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(In this latter case, it must be understood that the mole 
cules of formulae (XIII) and (XIV) may be present to 
gether with the molecules of formula (XV)). 

In the formulae (lX) to (XV), R1, R2 and R3 are de 
?ned as above, R' is de?ned as R, n’ as n and p, which 
is the polycondensation degree of the polyester, has a 
value greater than I, for example from 2 to 10, or 
more. 

The complex esters generallly conform with the for 
vmulae (XII) to (XV) in which the number p is 1. 
Among the complex esters and polyesters of polyalk 

yleneglycols such as above de?ned, there can be men 
tioned as speci?c examples: 

the polyesters of sebasic acid and of a polyethleneg 
lycol having for example an average molecular weight‘ 
of about 400 they conform, according to the propor 
tions of their components, to one of ghe general formu 
lae (IX), (X) and (X1) above; 

the polyester of adipic acid and of a polypropyleneg 
lycol having for example an average about molecular 
weight of about 400, blocked by dodecanoic acid; they 
conform to the general formula (XII) above. 
The contemplated polyalkyleneglycol derivatives 

may also consist of complex esters and ppolyesters such 
as above-de?ned, blocked or unblocked in which at 
least a portion of the polyalkyleneglycol is replaced by 
an ether of polyalkyleneglycol of the formula: 

in which R’, and m are de?ned as above. 
In this case, a particular attention is paid to the com 

plex esters formed by one mole of dicarboxylic acid 

two moles of polyalkyleneglycol ether 
R',[—0-(-R—O-)-,,H],,I and (2m —2) moles of monocar 
boxylic acid 

Ra-C-OH 

As specific examples of complex esters of this type, 
there can be mentioned the esters formed by two moles 
of an ether obtained by condensation of propylene 
oxide with trimethylol propane, one mole of dimer acid 
(obtained by thermal dimerization of oleic and linoleic 
acids) and 4 moles of dodecanoic acid. 
There may also be contemplated, as of interest, the 

polyesters formed for example by two moles of dicar 
boxylic acid 

110- C-Rr-C-OH 

3 moles of polyalkyleneglycol ether R’. [—O 
{-R—O—H H1," and 3 m-4 moles of monocarboxylic 
acid 

and so on. 
More generally, the method for lubricating two 

stroke engines according to the invention consists of 
introducing into the engine, fed in an usual manner 
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6 
with a ?ue, a proportion of from 0.1 to 2% by weight, 
with respect to the fuel amount required for the engine 
operation, of a lubricant which contains from 20 to 
100% by weight of one or more polyalkyleneglycol de 
rivatives as above de?ned. 

ln admixture with one or more polyalkyleneglycol 
derivatives, the lubricant may also contain, within the 
limits of reciprocal miscibility, other components, par 
ticularly certain usual lubricants, such as: 

lubricating oils of mineral origin; 
synthetic lubricating oils, such for example as oligo 

merization or polymerization products of ole?nic hy 
drocarbons, such as polybutenes optionally after a ?nal 
hydrogenation treatment thereof, simple esters of ordi 
nary monoalcohols or polyols, such as isodecyl adipate, 
2-ethyl-hexyl azelate or trimethylolpropane caprylate, 
as well as complex esters or polyesters of ordinary mo 
noalcohols or polyols. 

It may also contain, if necessary, certain diluents, 
such as light petroleum cuts, for example white-spirit, 
kerosene, jet-fuel, certain aromatic solvents consisting, 
for example, of high boiling petroleum cuts and certain 
oxygenated solvents such as alcohols (e.g., isonona 
nol), ketones (e.g., cyclohexanone or still certain es'ters 
(e.g., acetates or propionates of heavy alcohols). 
When a polyalkyleneglycol derivative is to be used in 

admixture with a mineral oil, it is of course convenient 
to make use of a polyalkyleneglycol derivative having 
a sufficient miscibility with the mineral oils, Le, a suffi 
cient “oleophilic balance." These derivatives are gen 
erally those which have a high ratio of the number of 
carbon atoms of their hydrocarbon groups to the num 
ber of alkylene oxide units in their polyalkyleneglycol 
links. This ratio must, furthermore, be the higher when 
the basic polyalkyleneglycol contains a greater amount 
of ethylene oxide with respect to the total alkylene ox 
ides on the one hand, and when the mineral oil has a 
more paraf?nic character and/or a higher viscosity, on 
the other hand. 
Moreover, the lubricant used in the method of the in 

vention must, in any way, have convenient viscosimet 
ric characteristics, particularly a viscosity at 98.9“ C 
greater than about 6 cSt and, preferably, about from 8 
to l5 cSt. 

In the method for lubricating two-stroke engines ac 
cording to the invention, it has been observed that the 
higher the proportion of the polyalkyleneglycol deriva 
tive in the lubricant, the lower may be the lubricant 
amount introduced into the engine with respect to the 
fuel, amount. Accordingly, whereas the proportion, 
with respect to the fuel, of a lubricant which contains 
only a minor amount of polyalkyleneglycol derivative, 
must be generally from 0.5 to 2 %, more often about I 
% by weight, this proportion may be from 0.1 to 1% by 
weight only and more often at about 0.5% by weight, 
when the lubricant contains a major proportion of po 
lyalkyleneglycol derivative. 

Besides, it is noticeable that, in the case where the lu 
bricant contains, in admixture with one or more po 
lyalkyleneglycol derivatives, at least another synthetic 
lubricant, it may happeen that a proportion of the po 
lyalkyleneglycol derivative as low as l0% by weight be 
satisfactory but, even in this case, a proportion of at 
least 20% by weight is still preferred. 

In the preceding description, the “lubricant” is used 
to mean the base lubricant used. It must however be 
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understood that, to this base lubricant, it is possible and 
generally desirable to add, for obtaining the final lubri 
cant, various conventional additives, such as: 
antioxidant additives, such phenolic or amine addi 

tives, for example in a proportion of 0.1 to 10 % by 
weight with respect to the lubricant; 
organo-salts detergent additives and ashless dispers 

ing agents for example in a proportion of 0.05 to 30% 
preferably from 5 to 20% by weight with respect to the 
lubricant. 

it is still possible to add to the base lubricant, certain 
halogenated derivatives, such as for example ethylene ' 
dibromide, in order to eliminate the lead compounds 
which are liable to be formed in the combustion cham 
ber when the fuel which is used contains lead (tetra 
ethyl lead or tetramethyl lead). 

la the particular case of two-stroke engines fed with 
a fuel-lubricant mixture, the fuel-lubricant mixtures of 
the invention consist of a conventional fuel to which is 
added an amount of lubricating composition corre 
sponding to an amount of base lubricant, such as here 
above de?ned, of from 0.1 to 2% by weight with re 
spect to the fuel, e.g. from 0.5 to 2%, more particularly 
about 1%, when said base lubricant contains a minor 
proportion of polyalkyleneglycol derivative, and from 
0.1 to 1%, more particularly about 0.5%, when said 
base lubricant contains a major proportion of polyalk 
yleneglycol derivative. 
The lubricating method and the fuel-lubricant com 

positions hereabove described may be used for two 
stroke engines fed with gasoline either for terrestrial or 
marine used, cooled with air or by water circulation. It 
has also been discovered that the addition of certain or 
ganic compounds, as hereinafter defined, to the base 
lubricants, results in a substantial improvement of the 
properties of said lubricants, particularly their resis 
tance to gripping and their efficiency against seezing, 
as well as in a substantial reduction of the engine foul 
ing. 
These organic compounds generally consist of mono 

carboxylic acids containing ann aliphatic chain of 
10-18 carbon atoms, their simple lower alkyl esters 
(lower alkyl having for example 1~8 carbon atoms), 
monoalcohols and primary monoamines containing an 
aliphatic chain of 10-18 atoms of carbon, as well as di 
carboxylic acids containing an aliphatic chain of 36 
carbon atoms, tricharboxylic acids containing an ali 
phatic chain of 54 carbon atoms and simple lower alkyl 
esters of these acids. 
More particularly, the following compounds can be 

cited: 
monocarboxylic acids having a saturated or unsatu 

rated CHHB aliphatic chain, such as decanoic, dodeca 
noic, tetradecanoic, hexadecanoic, octadecanoic and 
octadecanoic (e.g., oleic) acids, as well as natural frac 
tions consisting of mixtures of such acids; 
lower alkyl esters of said acids or mixtures of acids, 

such as their methyl, ethyl, propyl, isopropyl, butyl, iso 
butyl. pentyl, hexyl, heptyl, or 2-ethylhexyl esters; 
Cw.“ aliphatic monoalcohols, such as dccanol, 

dodecanol. tridecanol, as well as fractions of straight 
chain Cur“, aliphatic monoalcohols obtained by the re 
duction of mixtures of the corresponding monocarbox 
ylic acids or by methods of synthesis, such as the poly~ 
merization of ethylene in the presence of an alkyl alu 
minum catalyst followed with an oxidation step; pri 
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8 
mary Cm.“ aliphatic monoaamines, such as decylamine 
.or dodecylamine; 
1 as well as the di- (or tri-) carboxylic acids containing 
a saturated or unsaturated C3,, (or C“) aliphatic chain, 
‘obtained by dimerization (or trimerization) of mono 
carboxylic acids having an unsaturated C", aliphatic 
chain, such as octadecenoic acid (oleic'acid), either 
alone or in admixture with octadecadienoic acid (lino 
leic acid) and/or with octadecatrienoic acid (linolenic 
acid), said dimerization (or trimerization) being 0p 
tionally followed with a hydrogenation step; 
and lower alkyl esters of said acids. According to this 

invention, the organic compounds as de?ned herein 
above are added to the base lubricants, in proportions 
amounting to 0.1 - 40%, preferably 5-25%, by weight 
with respect to said base lubricant. 
Compounds having an aliphatic chain of 12 carbon 

atoms, e.g., dodecanoic acid and its lower alkyl esters, 
dodecanol and dodecylamine, are preferred. 
The invention also relates to the lubrication of rotary 

engines by a lubricating method similar to that used for 
the two-stroke engines, but in which the relative 
'amount of lubricant, with respect to the fuel, is gener 
ally from 50 parts per million of parts by weight to 2% 
by weight. 

Similarly, for the rotary engines fed with a fuel 
lubricant mixture, the fuel-lubricant compositions ac 
cording to the invention are constituted of a conven 
tional fuel, to which is added an amount of lubricating 
composition corresponding to an amount of base lubri~ 
cant defined in the same way as for the two-stroke en 
gines, from 50 ppm to 2% by weight with respect to said 
fuel. 
The following examples illustrate the invention. 

PREPARATIONS 
There are prepared, according to usual esterification 

techniques, the following polyalkyleneglycol deriva 
tives: 
Product I: Bis~octadecenoate of a polyethyleneglycol 
having a molecular weight of 600 

Viscosity at 37.8°C 66.9 cSt 
at 989°C l2.7 cSt 

Viscosity index (VIE) 205 
Acid number l.2 mg/g 
Soluble in gasoline 

Product 11: Bis-dodecanoate of a polypropyleneglycol 
of molecular weight 1050 

Viscosity at 37.8°C 71.0 cSt 
at 989°C 13.27 cSt 

Viscosity index (V[,;) 201 
Acid number I mg/g 
Pour oint (-30n 
Miscigle with mineral oils and gasoline. 

Product lll: 
Adipate of an ether obtained by condensation of a 

mixture (50/50 by weight) of ethylene oxide and prop 
ylene oxide with n-butanol (the ether contains, as an 
average, 30 alkylene oxide units per molecule). 

352 Viscosity at 318°C 
6| .3 

cSt 
at 989°C cSt 

Not miscible with mineral oils 
Soluble in the esters of dicarhoxylic acids (for example isodecyl 
adipate) and gasoline. 
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Product 1V: 
Tris-heptanoate of an ether obtained by condensa‘v 

tion of a mixture (50/50 by weight) of ethylene oxide 
and propylene loxide with trimethylolpropane (the 

10 
The results reported in Table [I below have been ex 

pressed as a gain percentage with respect to the refer 
ence, as follows: 

ether contains, as an average, 24 alkylene oxide groups 5 
per molecule). in which A6, and A0,, respectively indicate the tempera 

ture increase for the tested product and for the refer 
ence product. 

Viscosity at 989°C 14.3 cSt TABLE ll 
Not miscible with mineral oils lo 
Soluble in gasoline. 

Lubricant Proportion in the gain/reference 
gasoline (‘7: b.w.) (‘1') 

Product V: _ commercial oil X 5 (reference) 0 
" .-' ‘ "' ‘ d. 3 -4.3 

Ester formed by 2 moles of an ether obtained by con- 15 d3. 1 -15 
densation of propylene oxide with trimethylolpropane commercial Oil Y I -20 

d - fd d - ‘d 4 I ) d ud‘ commercial Oll Z 5 + 1.2 an amixtureo o ecanoic act ( mo es an imer lubricamA 1 +6_| 

acid" (1 mole). lubricant B l +29.| 
. . ,, . . . , _ _3 

(The “dimer acid consists ot: a mixture of dicarbox- 20 lubrsgm C (‘)5 ylic acids obtamed by thermal dimerization of oletc and llubbricant lg : +317) 
. . . u ricant + - 

lmoleic acids). . do, 05 + 14 
The ether contains, as an average, 22 propylene 

oxide units per molecule. 
25 Lubricants referred to as F and G, have also been 

viscosny a, 939°C 32 c5; tested under gripping conditions, said lubricants con 
Relsitgyal ?ti‘idhnuniber I ‘l 1-4 mil/8 sisting of mixtures of polyesters of polypropyleneglycol 
mg'cige‘aiii “'5 (Products V1 and VII) and isodecyl adipate. 

Product V1 is obtained from polypropyleneglycol 
Products 1 to V described hereinabove have been used 30 having a molecular weight of 400 and sebaclcPcld- 1‘ 
for the manufacture of basic libricants A to E whose has 8 viscosity. at 939°C Of 350 C31 and an acid Flum 
composition is given in the following table: bet 0f 7-5 mg/g 

TABLE I 

Lubricant Composition 
Poly-alkylene- Mineral oil lsodecyl Viscosit 

glycol derivative 150 neutral ‘adi ate at 98.9 
Name ‘It h.w. % b.w. % 8w. (cSt) 

A Product 1 100 — — 12.7 
B Product 11 100 - - 13.2 
C Product 111 40 -— 60' 12.8 
D Product IV 80 — 20 11.1 
E Product V 45 55 — 12.3 

“' I50 Neutral is a paraflinic mineral oil having a viscosity of about 150 SUS at 318°C. 

EXAMPLE 1 — Gripping tests on a Motobecane 

motor AV 7L 
(Prevention of seizing) 

v The lubricants A to E indicate in table 1 have been 
tested in fuel-lubricant mixtures having a 1% by weight’ 
and, for some of them, a 0.5% by weight lubricant con 
tent, by reference with a commercial oil, called X, used 
in a proportion of 5% b.w. (Oil X mainly consists of a 
mineral oil). 
There have also been tested: the same commercial oil 

X in mixtures at 3% and 1% by weight, another com 
mercial oil, called Y, in a mixture at 1% by weight and 
a third Commercial oil, called Z, in a mixture at 5% by 
weight. (Oil Y mainly consists of a polybutene and Oil 
Z of a mineral oil). 
The test consists of measuring the temperature in 

crease of the spark plug joint corresponding to a de 
crease of the motor running speed by 400 runs/minute, 
produced by the gripping of the piston in the cylinder, 
which occurs when the cooling of the engine is discon 
tinued. 
The higher is the temperature increase permitted, the 

better is the lubricant. 
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Product Vll is obtained from polypropyleneglycol 
having a molecular weight of 400 and adipic acid. It is 
blocked by dodecanoic acid. lts viscosity at 989°C is 
88 cSt and its acid number is 1.4 mg/g. 
Mixtures F and G respectively contain 14% by weight 

of Product VI and 40% by weight of Product Vll, the 
remaining portion to 100% consisting, in both cases, of 
isodecyl adipate. 
The gripping tests carried out with lubricants F and 

G, admixed in a proportion of 1% b.w. to the fuel, have 
given results similar to those obtained with the above 
mentioned lubricants A to E. 
The gripping tests reported above show that, by the 

method of the invention, there can be used a propor 
tion of 1% and, even in some times, 0.5% by weight of 
lubricant with respect to the gasoline, while obtaining 
a protection against seizing which is as good as, or even 
better than, with conventional lubricants. 

It might be expected that the use of a reduced 
amount of lubricant would result in a reduced clogging 
of the engine. This is con?rmed by the results of the 
clogging tests which are reported herebelow. ' 

EXAMPLE 2: Clogging Tests 
Lubricating compositions (B' and E’) obtained by 
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adding, to each of the basic lubricants B and E, 20% by 
weight of a multifunctinal additive (detergent, antioxi 
dant and antirust) known under the trade name of 
“Oloa 340 D,” have been tested. The mixtures “fuel' 
lubricant" each contains 0.5% b.w. of lubricants B’ and 
E’ respectively, in a gasoline without lead having an oc 
tane number (Research method) of 94. 
By way of comparison, two conventional lubricants 

for twwstrukc engines in admixture with the same fuel 

. l2 

heptanoate of a propyleneglycol of molecular weight 
2,000. The viscosimetric properties of which are the 
following: 

Viscosity at 989°C l9.l cSt 
‘do. at 37.8°C “8.0 cSt 

Viscosity index (VIE) I92 

The composition of said lubricants is given in the fol~ 
lowing table. 

TABLE IV 

Base lubricant Composition 
Polyalkylene glycol 

Additive 
derivative 

Nature ‘7r b.w. Nature % b.w. 

A Product l [00 —- ~ 

H do. 95 Dodecanoic 5 
acid 

I do. 95 lsopropyl 5 
dodecanoate 

K Product Vlll I00 — — 

L do. 95 Dodecanoic acid 5 
M do. 95 Meth ldodecanoate S 
N do. 95 godecanol 5 
P do. 95 Dodecylamine 5 

in a proportion of 4 and 5% b.w., have been tested. 
The clogging test carried out according to the 

method CEC l 402 T 68, was carried out over lOO 
hours. It comprises various working phases, including 
an idle-running period. It represents a running period, 30 
under actual running conditions, of a longer duration. 
The results are given in Table Ill, below. 

These base lubricants have been tested for gripping 
on a 2-stroke engine of the Motorbecane AV 7 L type 
in fuel-lubricant mitures containing 1% b.w. of lubri 
cant in lead-free normal gasoline of 94 Research ON 
The gripping properties of the tested mixtures have 

been ESTIMATED in the same manner as described in 
Example 1. 

TABLE Ill 

Lubricating composition X Z 8‘ E’ 

Lubricant in the fuel (‘k b.w.) 4 5 0.5 0.5 
Obstruction of the'exhaust muffler (%l 7! 36.6 l6.l 19.2 
Obstruction of the exhaust port (‘70) 5 l0 0 0 
Weight of the deposits in the exhaust 
muffler (g) 70 35 l7 2! 
Spark plug misfirings l 0 0 

Valuation mark of the piston-Merit/IO 
Freedom of the piston rings 

l"I ring 9.5 0 l0 l0 
2" ring 5 0 l0 l0 

Varnish on the piston skirt 7.9 7.! 9.8 9.8 
Carbon deposit in the grooves : 

l" groove 0 0 9.8 9.0 
2" groove 0 0 10 8.8 

Varnish in the grooves 
l“ groove 0 0 8.5 6.8 
2“ groove 0 0 [0 8.6 

Varnish in the piston bottom 0.25 2 9.6 9.l 
Varnish on the internal wall of the 
piston 2.5 9.6 [0 10 

Carbon deposit on the area above the 
ring 9.3 6.2 7.l 5.4 

Scratching on the area above the ring 9 8.2 9.2 8.6 
Varnish on the piston land 0 0 9.7 8.2 
Varnish on the cylinder walls 9.4 7.3 [0 10 

These results show that the products according to the 
invention are advantageous in substantially every re 
spect as compared to the tested commercial oils. 

in addition to these results, it must be observed that 
substantially no oil is discharged to the engine exhaust, 
and that no visible smoke is observed. 

EXAMPLE 3: Gripping Test 

Further base lubricants have been prepared from 
Product I and from a Product Vlll consisting of the bis~ 

The results given in Table V below are expressed as 
6 the % increase with respect to the reference product 

(product I alone for lubricants H and .l and product 
Vlll alone for lubricants L - P), according to the follow 
ing relationship: 

% increase = )AO, ?lth/A0,) X 100 

in which A0, and A6,, are the respective temperature in 
creases of the tested mixture of the reference product. 
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TABLE v 

Tested lubricant Proportion inlgasoline ft Gain 
% by weight 

A (reference) 

(reference) 'wzgt-w-z anutpqcqco 
These results show the advantage of adding Cu or 

ganic compounds to the base lubricant. 

EXAMPLE 4: Clogging test 

The following compositions have been prepared: 
Composition R "/i by weight 

bis-dodecanoatc of polypropylene 
glycol oi molecular weight l 200 76 

ash-less deter ent~dispersant 16 
pp dioetyldip enylamine 6 
phcnyl B—naphthylamine 2 

Composition S 
The preparation of composition R has been repeated, 

except that a portion of polypropyleneglycol bis 
dodecanoate has been replaced by methyl dodecano 
ate, in a proportion of 10% by weight of the total com 
position. 
The tested fuel-lubricant mixtures each contain 0.5% 

by weight of the compositions R and S in lead-free nor 
mal gasoline of 94 RON. 
The clogging test has been carried out for 100 hours, 

according to the method CEC l 402 T 68, on an AV 
7 L Motobecane 2-stroke engine, as described in Ex 
ample 2. 
The "/1 clogging of the engine and the % piston 

cylinder merit have been determined, the results are 
given in Table VI. 

TABLE VI 

‘1? Clogging ‘Q6 Piston-cylinder 
merit 

Composition R 
94.7 

44.2 
Composition 5 “(.0 

These results show the beneficial effect on the engine 
clogging of adding a CH organic compound to the base 
lubricant. 

EXAMPLE 5 

LONG RUN TEST ON A ROTARY ENGINE 

A vehicle of NSU mark, of R0 80 type, with a bi-rotor 
WANKEL Engine of the KKM 616 type, has been in 
operation over 20,000 km under various running con 
dition: in town, on the roads, on express way. The oil 
circulating in the main lubricating circuit and feeding 
of the device for injection oil into the fuel at the level 
of the gasoline pump was constituted of the lubricating 
composition E described in example 1, having added 
thereto a convenient amount of multifunctional deter 
gent, antioxidant, anti-rust and anti-foam additive. The 
fuel was an ordinary gasoline as available on the mar 
ket. 
During this test, no defect of the engine was ob 

served. After disassembling, a particularly small wear 
of the Apex seals was observed as well as the total ab 
sence of the characteristic wear marks, parallel to the 
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14 
axis of the rotor-which usually result from a chattering 
effect on the stator walls. Moreover, no anomalous de 
posits have been observed in the combination cham 
bers or in the ports. 
From the foregoing description, on skilled in the art 

cas easily ascertain the essential characteristics of this 
invention, and without departing from the spirit and 
scope thereof, can make various changes and modi?ca~ 
tions of the invention to adapt it to various usages and 
conditions. 
What we claim is: 
l. A method for lubricating a two-stroke engine fed 

with gasoline, comprising introducing into the engine a 
lubricating composition having a viscosity at 989°C of 
at least 6 centistokes. the base lubricant of which con 
tains from 10 to 100% by weight of at least one polyalk 
yleneglycol derivative being his octadecanoate or his 
dodecanoate of a C,-C5 polyoxyalkylene glycol con 
taining 2-50 oxyalkylene units. 

2. A method according to claim I, in which the base 
lubricant contains from 20 to i007: by weight of said 
at least one polyalkyleneglycol derivative. 

3. A method according to claim 1, for lubricating a 
two-stroke gasoline engine, in which the lubricating 
composition is introduced into the engine in a propor 
tion corresponding to an amount of base lubricant of 
from 0.] to 2% by weight with respect to the fuel 
amount required for the operation of said engine. 

4. A method according to claim 3, in which the base 
lubricant contains a minor proportion of said polyalk 
yleneglycol derivative and the lubricating composition 
is introduced into the engine in a proportion corre 
sponding to an amount of said base lubricant of from 
0.5 to 2% by weight with respect to the fuel amount re 
quired for the operation of the engine. 

5. A method according to claim 3, in which the base 
lubricant contains a major proportion of said polyalk 
yleneglycol derivative and the lubricating composition 
introduced into the engine in a proportion correspond 
ing to an amount of said base lubricant of from 0.] to 
l% by weight with respect to the fuel amount required 
for the operation of the engine. 

6. A method according to claim I father comprising 
adding to the base lubricant from 0.] to 40% by weight 
of at least one organic compound selected from mono 
carboxylic acids containing an aliphatic chain of l0-l 8 
carbon atoms, their lower alkyl esters; monoalcohols 
and primary monoamines containing an aliphatic chain 
of 10-18 carbon atoms; dicarboxylic acids containing 
an aliphatic chain of 36 atoms; and tricarboxylic acids 
containing an aliphatic chain of 54 carbon latoms and 
their lower alkyl esters. 

7. A method according to claim 6, wherein said or 
ganic compound amounts to 5-25% by weight of the 
base lubricant. 

8. A method according to claim 6, wherein said or 
ganic compound is selected from dodecanoic acid, its 
lower alkyl esters, dodecanol and dodecylamine. 

9. A method according to claim 6, wherein the base 
lubricant consists essentially of said at least one po 
lyalkyleneglycol derivative. 

10. A method according to claim 7, wherein the base 
lubricant consists essentially of said at least one po 
lyalkyleneglycol derivative. 
H. A method according to claim 6, for lubricating a 

two-stroke gasoline engine, in which the lubricating 
composition is introduced into the engine in a propor 
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tion corresponding to an amount of base lubricant of 
from 0.] to 2% by weight with respect to the fuel 
amount required for the operation of said engine. 

12. In a method of lublicating a two-cycle or rotary 
engine wherein the combustion mixture fed to the com» 
bustion chamber contains a mixture of gasoline and a 
lubricating compositions, 
the improvement wherein the weight percent propor 

tion of the lubricating composition to the gasoline 
is 0.! —l‘7< and said lubricating composition con 
tains a base lubricant having a major porition of at 
at least one polyalkyleneglycol deravitive being his 
octadecanoate or his dodecanoate of a C2-C5 poly 
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oxyalkylene glycol containing 2-50 oxyalkylene 
units. 

13. A fuel-lubricant mixture comprising gasoline and 
a lubricating composition comprising a lubricating 
amount of a base lubricant having a viscosity at 989°C 
of at least 6 centistokes, in which the proportion of the 
lubricating composition corresponds to an amount of 
base lubricant’of from 50 ppm to 2% by weight with re» 
spect to said gasoline, said base lubricant containing 
from ID to 100% bis octadecanoate or bis dodecanoate 
ofa C2-C5 polyoxyalkylene glycol containing 2-50 oxy 
alkylene units‘ 

* * lll ‘it it 


