CLAIMS 1- 7 1. A marine diesel engine system
conprising: a slow speed cross head mari ne di ese
engine with at |east one cylinder; cylinder |ubricant
conmponents proxi nate the engi ne, the conponents
conprising: (i) a primary lubricant and (ii) an
additive selected fromthe group consisting
essentially of (i) an al kyl am ne-al kyl phosphat e havi ng

at |least 1.25 equival elGEAIMS hng_yI amine to 1.0
equi val ents of al kyl phosphate and a nitrogen to
phosphorous weight ratio of at least 0.5, (ii) 500

TBN cal ci um sul fonate, and (iii) mxtures thereof; and
means for blending the primary |ubricant and additive

1. AlnMriheadiBlel eHERe s9bterm S¥mMGRIgE1 on into the cylinder
when engi ne %ond?ti ons requiére the mxture. 2. The
systemof claim1 including nmeans for neasuring one or

nore engi ne arameters and calculating fromthe )
neas @rsggwbsgpg O3 e magpg dirselenging Wil ?\’ég‘?ﬁﬂt PR pylinder;
thereby determ ning when the mxture is required. 3.

The system of claim 1 wherein the al kyl phosphate is a

M xt wytindér labricantadehpdinahts ProxhrsPihatedgilta e ebrhpdhents
formufae I and 11 0 (RLO)-P-(OH 2 |
comprising: (i) a primary lubricant and (ii) an additive selected from the group consisting
essentially of (i) an alkylamine-alkylphosphate having at least 1.25 equivalents of
alkylamine to 1.0 equivalents of alkylphosphate and a nitrogen to phosphorous weight

ratio of at least 0.5, (ii) 500 TBN calcium sulfonate, and (iii) mixtures thereof; and

means for blending the primary lubricant and additive into a mixture for

introduction into the cylinder when engine conditions require the mixture.

2. The system of claim 1 including means for measuring one or more engine
parameters and calculating from the measured parameters the engine operating conditions

thereby determining when the mixture is required.

3. The system of claim 1 wherein the alkylphosphate is a mixture of mono-

and dialkyl phosphates having the formulae I and II
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* 164164* *@0002* 0 (RIO) (R20)-P-OH Il where R1 and
R2 are the sanme or different al kyl groups of from
about 4 to about 30 carbon atons and wherein the

al kyl amne is selected fromlinear and branched nono
and dial kyl am nes and m xtures thereof having from
about 6 to about 50 carbon atonms. 4. A nmethod for

| ubricating one or nore cylinders of a cross-head
mari ne diesel engine based on the requirenent for an
enhanced wear and corrosion resistant |ubricant
conprising: measuring one or nore engine condition
paraneters; calcul ating, fromthe neasured paraneters
each cylinder's requirgnent for an enhanced wear and
corrosion resistant lubpricant; and (i) when a cylinder
does not require n ephanced | ubricant, |ybricating
t he engine( FDKBQEDWTPH‘HCHﬂinary engi ne ﬂubricant
(ii) and when a cylinder requires an enhanced

| ubricant, mxing the primary lubricant with an
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dialkyd lakyihggharpinittaresnbereohhaving &ont sbqh éstpladobatS0 varbghtatoms.
ratio of at |east 0.5,
4. A method for lubricating one or more cylinders of a cross-head marine
diesel engine based on the requirement for an enhanced wear and corrosion resistant

lubricant comprising:
measuring one or more engine condition parameters;

calculating from the measured parameters each cylinder's requirement for an
enhanced wear and corrosion resistant lubricant; and (i) when a cylinder does not require
an enhanced lubricant, lubricating the engine cylinder with a primary engine lubricant (ii)
and when a cylinder requires an enhanced lubricant, mixing the primary lubricant with an
effective amount of an additive selected from the group consisting essentially of (i)
alkylamine-alkylphosphate additive having at least 1.25 equivalents of alkylamine to 1.0
equivalents of alkylphosphate and a nitrogen to phosphorous weight ratio of at least 0.5,
(ii) 500 TBN calcium sulfonate, and (iii) mixtures thereof; thereby forming a mixture;

and lubricating the cylinder with the mixture.

5. The method of claim 4 wherein the alkylphosphate is a mixture of mono-

and dialkyl phosphates having the formulae I and II



(ii) 500 TBN cal cium sul fonate, and (iii) m xtures
thereof; thereby formng a mxture; and |ubricating
the cylinder with the m xture. 5. The method of claim
4 wherein the al kyl phosphate is a m xture of nono- and
di al kyl phosphates having the formulae | and Il O 11
(RLO-P-(OH)2 0 u (RO (R20) - P- OHII | where R1
and R2 are the sanme or different al kyl groups of from
about 4 to about 30 carbon atons and wherein the

al kyl amne is selected fromlinear and branched nono
and dialkyl amn and m xtures thereof having from
about 6 to about carbon atons. 6. A nethod for

| ubricating one orlff nrore cylinder's of a two stroke

cross head \NEL engj conprising: lubricating the
cylinder w t(ﬁ?g)p_r ﬁ%@rﬁhbri cant when corrbulzti ng a
fuels containing sulfur levels of about 0.5 wt%to

2.0 W% and lubricating the cylinder when conbusting
fuel s containing sul fur |evels

rT
(R;0) (R;0)—P—OH II

where R; and R, are the same or different alkyl groups of from about 4 to about 30
carbon atoms and wherein the alkyl amine is selected from linear and branched mono and

dialkyl amines and mixtures thereof having from about 6 to about 50 carbon atoms.

6. A method for lubricating one or more cylinder's of a two stroke cross

head marine engine comprising:

lubricating the cylinder with a primary lubricant when combusting a fuels

containing sulfur levels of about 0.5 wt% to 2.0 wt%; and

lubricating the cylinder when combusting fuels containing sulfur levels
greater than 2.0 wt% to about 5.0 wt% with a mixture of a primary lubricant and an
additive selected from the group consisting essentially of (i) an alkylamine-
alkylphosphate having at least 1.25 equivalents of alkylamine to 1.0 equivalents of
alkylphosphate and a nitrogen to phosphorous weight ratio of at least 0.5, (ii) 500 TBN

calcium sulfonate and (iii) mixtures thereof.

7. The method of claim 6 wherein the alkylphosphate is a mixture of mono-

and dialkyl phosphates having the formulae I and II



greater than 2.0 % to about 5.0 wt% with a m xture
of a primary lubricant and an additive selected from
the group consisting essentially of (i) an al kyl am ne
al kyl phosphat e having at |east 1.25 equival ents of

al kylamne to 1.0 equival ents of al kyl phosphate and a
nitrogen to phosphorous weight ratio of at |east 0.5,
(ii) 500 TBN calciumsulfonate and (iii) mxtures
thereof. 7. The nmethod of claim6 wherein the

al kyl phosphate is a m xture of nono- and di al kyl
phosphates having the fornulae I and Il O
(RRO-P-(OH)2 0u (R O (RO- P- OHII | where R1
and R2 are the saf® or different al kyl groups of from
about 4 to about carbon atons and wherein the

al kyl amne is sel ct ed fromlinear and branched nono
and di al ky|(Ra@ I.g%xtur es thereof having from
about 6 to abou 50 carb at ons.
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where R, and R; are the same or different alkyl groups of from about 4 to about 30

carbon atoms and wherein the alkyl amine is selected from linear and branched mono and

dialkyl amines and mixtures thereof having from about 6 to about 50 carbon atoms.



