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TI' TLE OF THE | NVENTI ON AN ANTI - SHUDDER ADDI Tl VE
COVPCOSI TI ON AND LUBRI CATI NG O L COVPCSI Tl ON

CONTAI NI NG THE SAME 5 BACKGROUND OF THE | NVENTI ON
FIELD OF THE I NVENTION 10 The present invention is

directed to an inproved anti-shudder additive

conposition that i$iTuEcOFiTHRINVENTIGNt ransm ssi on
fluids and continuously variable transm ssions; and
it is also directed to the process of making the

S AR AN SHRGDDER mnﬂﬁvtkﬁom&mﬂmm_wmna OIL
al . U.S. Publication 02/ 0151441, is directed

to an aut onatq:Qmmgﬁﬁ)@s‘-?@NTN'ﬁw WHESAME: oved
anti-shudder properties. The automatic transm ssion
fluids described contain at Ieast 0.2 mt% of a netal -
20 cont ai ni ng dRAGKGRQLUNG () SN Nl a m xture
of friction nodifiers. Th| s automatic transm ssion
fluid is used in electronically controlled converter

=2

-clutch applicati onSIEIGhORTTHEINYEENTIGNS. Patent

Nunmber 5441,656 is directed to an autonmatic 25
transmssion fluid (ATF) that is used to overcone

sihdgtsent Iilenition s st icarehasaledhhisBiidddr)adative
N-al'i phatic hydrocarbyl -substituted di et hanol ami ne in

wRMpeStiRe thatad ppehin autayatie karepissioniiuds ansheontigugysly
l\ﬁﬂﬁfnleqré‘?}sﬁ'ﬁ L aht 16 /3L B1cal difddld CSH% BrRess By haﬁfn@ 'tRe

free of ace eni'c unsaturation an aving in
rsamge of 14 to 20 carbon atons, and (ii) an

N-al i phatl ¢ hydrocar byl -substi tuted

DESCRIPTION OF THE RELATED ART

Srinivasan et al., U.S. Publication No. 2002/01 51441, is directed to an
automatic transmission fiuid with improved anti-shudder properties. The
automatic transmission fluids described contain at least 0.2 wt% of a metal-
confaining detergent, a dispersant, and a mixture of friction modifiers. This
automatic transmission fluid is used in electronically controlled converter

clutch applications.

Ohtani et al., U.S. Patent Number 5,441,656 is directed to an automatic

transmission fluid (ATF) that is used o overcome shudder. This ATF consists

essentially of (i) an N-aliphatic hydrocarbyl-substituted diethanolamine in
which the N-aliphatic hydrocarbyl subsfituent is at least one straight chain
aliphatic hydrocarbyl group free of acetylenic unsaturation and having in the

range of 14 to 20 carban atoms, and (ii) an N-aliphatic hydrocarbyl-substituted

trimethylenediamine in which the N-aliphatic hydrocarbyl-substituent is at
least one straight chain aliphatic hydrocarbyl group free of acetylenic

unsaturation and having in the range of about 14 to about 20 carbon atoms.
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30 trinethylenediam ne in which the N-aliphatic

hydr ocar byl -substituent is at |east one straight

chai n aliphatic hydrocarbyl group free of acetylenic
unsaturation and having in the range of about 14 to
about 20 carbon atons. Kugi mya, Takanori, "Effects
Kugheigh ! Takemon| “ENECtssfhdattives o€ ATS arfd Gompbnents of Friction
Material for AT on p-v Characteristics",  J Nnese |
MaterRlforAT on s CoglacteRics s dapagsrpelptial BEDRPOIGY, yo

5t Nohef8Ssaod ehik el H@ﬁri&egihé ¥Riabf §Eikat adthtves

app to automatic transm ssion fluids and of eagh

cawheﬂwmut@@ab@tran@mfsgmafuwmteacarogmqpn% apllig.
C.%%%gérjxp gPH %\Fa{r%nd%r Led GE; efﬁ’i@@ é@)@ﬁ&g td ;ﬁéﬁefrl&@ed friction

s'on friction coefficl ver sus
\eétodalt won(fietion) cadifivienttverdustsliding velocity (e )atharagiegistics.
Pat ent No. 6, 660,695 di scl oses a power transm ssion
fluid conprising a m xture of a mgjor amount of a

lwhtd el NDSOPhtenh ticas sebieestdisttoskd apmmat iraxfsrassion fluid
erforrmnce enhanci ng, addi ti ve cgﬁoj nati o. _ iy

ctmnrismgrfgmwtw)e qha MBI AMEt gt 3 *Ea@?ﬂ)%‘gﬂﬁ“? an effpstivg

Cé?h&lﬁd‘!ﬁ Q%%%%Bﬁc@@ﬁ*na{r@ngaadcd‘ itivel doPfbin@sbr dethprisitéd: (8) at

t ent . 42,472 di scloses a po
tieagtomessganic phosehiteh &) 3 csai%mrﬁhier@ﬁntzw%tmﬁrfrlgf&ndmdlfef
mej or anount of lubricating oil and an 15 additive

conmbi nation conprising (a) a viscosity nodifier

Haette gt al., rthBePatant Nee S¢HE2 47@ diselosasra phwer taramisgios fiuid

0 uni ts, _and b

168 QM MRES cirgRe 2 Thfier Sbgflah R CERnG Y S

O RtV S@mindtian c&ﬁ?m@% (0 mpdsidsity mddifier 2aving a molecular
conti nuously variable tra 8 SSi on Thi s con&a 3I |on
weight o greater dhan @Bﬁwﬂ@e@ gﬁ Al (b) 'a selccted
PRLydsRBHERERY! succininm de di spersant (b) at | east

one organi c thioether phosphite; (c) a calcium

phenat e over based detergent at a concentration such

:ﬂ%&t ;elk?)Si tl??"éga@éﬁ)t%ké S)Is% V?dé:&lzgabé& é?\?orfcbﬂhéjcbrﬁp&é?ﬁ&x for

out iction nodifiers COI’TprI SI ng
oaeontinuasly vaGabledcansimssies g compositionds ainc free and

h | d
CHATRNSeR Ay AE R PRV Soktendt flgMHaiediRseiic ®) aPldet
Ao rghBR tHiceHer IR sphity; 0oessal aﬁnmmm ogerbastchgétergent

V\;t?qs;c%f@ghl ; eggé?%ggg}gﬁ]n ’shaentotea %S'I%?Jn?of éété.ﬁ.tnhi?é thé? Husa eshfess
than about 500 ppm; (d) friction modifiers comprising one or more
succinimides and one or more ethoxylated amines; and (g} a primary amide of

a long chain carboxylic acid.

Jaffe, U.S. Patent No. 4,342,709 discloses a process of producing diethyl
phosphite by reacting an excess of triethyl phosphite with phosphorous acid.

Watts et al., U.S. Patent No. 8,127,323 discloses a composition and method
of improving the anti-shudder durability of power transmitting fluids,
particularly those in automatic transmission fluids. This composition
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30 Wafts et al., U S Patent No. 6,127,323 discl oses
a conposition and nethod of inproving the

anti -shudder durability of power transmitting fl uids,
particularly those in automati c transm ssion fl uids.

%ﬁns‘é‘%@ﬂﬁhﬁ{(ﬂf (1|% uab MG cﬁ‘aﬁhﬁﬁ?ﬁt&gg{)]il 4dd (B an anti-

anpunt o ating oil and
shniddes lfmpkm'mg efﬁeaimersgnarﬂrﬁteﬁtanvmjchhmmmpﬁsiﬁnn comprising (a)

3 Rirbobbis aRa R dsohop i bhan Aeab3h et Shd B 5 mpatic
%etg%‘%;l | C detergent 5 watts et al., U S. Patent No.

,f66 di scl oses a conti nuously vari abl e
transmssion fluid that is zinc-free and conpri ses

Wb Hefc0's /e BBC et e Mhefibet BRsRlBuSY 1aibie
tféﬁ&ﬁ:t;@ienmqh fHaQﬁéSziﬁ@lfﬁtfé &6d E6RIPYEES (H sNAdGIENS disipengant;
: succinimdes and 10 ethoxyl ated am nes; and (e) a

(bb ahieagt ane eesastic Ahosplyjte; Ka) a Caleiusp detergenti(@) one of more

L

dthoxylard arfined dand d€da priearg anyigs of adong ohyini caribgxylic acid.
(a) At |east one neutral phosphite conpound; and (b)
At | east one hydrocarbyl substituted succinic

di spersant sel ected from p consisting of a
hydr ocar byl bi ssucci nim Urmlvgﬁ“:@‘wZOhydrocar byl

substituted succi nic ester of a polyol and m'xtures
t hereof  wher he hydr
Accprdingly, th‘t% n%;{%ﬁgn}/b r%gﬁP ¥he psjyebs?etnlt alse otsurr]e s Sifected to

an anti-shudder additive composition comprising:

(a) At least one neutral phosphite compound; and
(b) At least one hydrocarbyl substituted succinic dispersant seiected
from the group consisting of a hydrocarbyl bissuccinimide and a
hydrocarbyl substituted succinic ester of a polyo! and mixtures
thereof, wherein the hydrocarbyl substituent has at least 50
carbon atoms,
wherein the additive composition does not co"mpr'ise an ethoxylated amine,
and wherein the additive composition does not comprise a primary amide of a
long chain carboxylic acid, and provided that if the lubricating oil composition
also contains a monosuccinimide, then the ratio of the hydrocarbyl substituted

succinic dispersant to monosuccinimide is at least 7:3.

The present disclosure is further directed to a Iubricating oil composition

comprising:
a major amount of an oil of lubricating viscosity;
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wherein the additive conposition does not conprise an
et hoxyl ated am ne, and wherein the additive
conmposition does not conprise a prinmary am de of a 25
| ong chain carboxylic acid, and provided that if the
I ub r(bE atdNgrditive CHTBASH ¢fl sHa-SRuddBHRIdN eecomposition
nmonostccinimde, then the ratio of the hydrocarbyl
subst i t utcsabrisiRg:i ni ¢ di spersant to nonosuccinimide is
at |east 7:3. The present disclosure is further
directed to a lubricating oil conposition

30conpri si(f)gat ieasiiBhehettraphogphitercophponrid, and
| ubricating viscosity; (b) an effective anount of an

anti -shudder additive conposition conprising: (1)

At | east ' , -5

iy a1 JUE AT HncPRR Bl b1 SAIRRAEA syBBflicispersant

ﬂi Zper Sagséll@@écﬁﬂbﬁﬁtrfe{)gmubfwngisdpgotaﬁgﬁdsd:%argylof a |
rocar | SSUCCI NI M de. an a rocar ’

subst | ¢ uBKBUSGIRITidiecanth & YIRCaIDY SUpSHTULFHSUFSIRIG Gster of a

t her eof , ' i
| east 50 PR ShE rhAfre Hejear ilerBHARE HhidRitark it shiuent
conposi t ihas af dkesst 56t carbopraterasaandt hoxyl at ed ani ne,

and wherein the additive conppsition does not
comtheienihe adRINE Semaestipn does e CATIATSE ALY lated
&ind, apd WHErGW tHehddiile EdmpositibyBbES abt B8mPtbe a primary
conposition also contains a nonosucci nimde, then the’
araidecfe longehabhganbosylibatids and pravidedithat fdheailepbricating oil

di sper.sant. to nosucci ni m de .i.s,at,, | 13 e

RGO Iplsb S ETABE AIPOP YT el T rioni 8 of
Kb EsbeNs btitute 8 wadeicdidpélsubt ROMPABSUEEMImIde is at least 7:3.
conprising: 20 mxing fromabout 0.1 w% to about

90.9 wt % of at | east one neutral phosphite conpound

U PregpPELERRFhr< it bRaORA b e Sffaup orPa

Srtldelet addiiive mohipsitfiarugoreprisingt i ng of a hydr ocar byl
bi ssucci ni m de and a hydrocar byl substituted succinic
ester of a polyol and m xtures thereof, in the

ARG EmPAbSR 0°1 DAY IPAEEL . 8 Gt @AN6F at least one neutral phosphite
compound with from about 9.1 wt% to about 99.9 wt% of at least one
hydrocarbyl substituted succinic dispersant selected from the group consisting
of a hydrocarbyl bissuccinimide and a hydrocarbyl substituted succinic ester
of a polyol and mixtures thereof, in the absence of an ethoxylated amine and
a primary amide of a long chain carboxylic acid, and provided that if the
additive composition also contains a monosuccinimide, then the ratio of the

hydrocarbyl substituted succinic dispersant to monosuccinimide is at least 7:3.

The present disclosure is further directed to.a method of making a

transmission fluid comprising:

mixing from about 0.11 wit% to about 11.0 wt% of the anti-shudder additive

composition of claim 2 with a major amount of an oil of lubricating viscosity.

4-
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25 a primary am de of a long chain carboxylic acid,
and provided that if the additive conposition also
contai ns a nonosuccinimde, then the ratio of the
hydr ocar byl substituted succinic dispersant to
nonosuccinimde is at |least 7:3. The present

di sclosure is further directed to a nethod of naking
a 30transm ssion fluid conprising: mxing from about

’g ggegtpesva & F&ﬁﬂg"%hl}cﬂde@ %"Misng Egaoﬁh%mﬁr@wgf

ifve cOo 'Gh of elalm anmount
ofdan oi | of | ubricating viscosity. A nethod of
re uc:|ng shudder jn a transni ssj conprising:, . i
(a) @ Axgoan [ of b rralistd wates WL B SePEgetSdycipy effective
shudder JRa4S SFhrEahtRShdGer Rty caﬁp@mmbhm@hgm@er
addi tive conposition conprising: | east one
Eegtral (pfalsquﬂattoelequ:lrahpdjtospbllte ):ompouedxst one
ydroca j

fromth e("g"f“o@%gﬁ%l?é Hg&ro&aw isﬁbﬁ')}u#egg%{%{anw d:s%e?satn? d

bi ssucci Ji|gpt88 frptltiie §iiassHestingdfeshydrot@dypbiesicditimide
ester of a polyol and 10m xtures thereof, wherein the

hydr ocardnd a siydencarbyd substisited sueinic esterad aRmlyel e :

am do. ofMMHER4 R ATt ] RS SRt AR eas

that if gdearbahrdtémist ng oi | conposition also contains
15monosucci ni ni de, then the ratio of the h dr ocar by

subst i t Undle aheence of an sfhyiated égine A6 FRiIRAR a'é"c;e‘sf’f a
at | eaStIoZg Shain carboxylic acid; and

provided that if the lubricating oil composition also contains
monosuccinimide, then the ratio of the hydrocarbyl substituted

succinic dispersant to monosuccinimide is at least 7:3.
(b) adding the mixture of (a) to a transmission.

It is therefore an object of the disclosure to provide an improved shudder

control additive to be used in an oil of lubricating viscosity.

In a first aspect, there is provided an anti-shudder additive composition
comprising:
(a) At least one neutral phosphite compound; and
(b) At least one hydroéarbyl substituted succinic dispersant selected from
the group consisting of a hydrocarbyl bissuccinimide and a hydrocarbyl
substituted succinic ester of a polyol and mixtures thereof, wherein the

hydrocarbyl substituent has at least 50 carbon atoms, wherein the additive

-5-



(b) adding the m xture of (a) to a transm ssion. 20It
is therefore an object of the disclosure to provide

an i nmproved shudder control additive to be used in an
oil of lubricating viscosity. In a first aspect,

there is provided an anti-shudder additive

conposition conprising:, 25(a) At Ie%ft one neutra
pheaPRPsEoBSIAss Y CORMIISEIAN Ahox¥ated BMine, AR the
substituted succinic dispersant selected fromthe

gr adgitivecsmydsitipnodoes mytchomapnissys pHmasy eplide of adorgghain
a hydrocarbyl substituted succinic ester of a polyol
andafokylit asid! Sed eedvided eHagiifthemtirghilidalea abigitive composition
substltuent has at |east 50 carbon atoms, wherein the

%lsto' talgg TRAShOL RRilAfde, TAEN HTRALICSEF tAB hydrocarbyl

oxXy am ne, and V\herel n the additive

5 T onupahileR kPl ORperaRip B LSRRIk T oftpaft 10

antl -shudder additive conposi t| on al so contains a
nmonosucci ni m de, then the ratio of the hydrocarbyl
5substituted succinic dispersant to the

inenesaang aspeictighees istprpwded arluBricatingholk segRasitiop &emprising:
there is provided a lubricating oil conposition

co(g)ra figig: amount of an oif e iubricafinyg visoosity, of an oil of

| ubri cating viscosity; (b) an effective

ilggc%n gffectiveddthbost b anidH il decaddiipedibosition
onprising: (i) At |least one neutral phosphite
10 GMPRYRG: and
(i) At least one neutral phosphite compound, and
(i) At least one hydrocarbyl substituted succinic dispersant selected
from the group consisting of a hydrocarbyl bissuccinimide and a
hydrocarbyl substituted succinic ester of a polyol and mixtures
15 thereof, wherein the hydrécarbyi substituent has at least 50 carbon
atoms: and wherein the anti-shudder additive composition does not
comprise an ethoxylated amine, and wherein the anti-shudder
" additive composition does not comprise a primary amide of along -
chain carboxylic acid, and provided that if the anti-shudder additive
20 composition also contains a monosuccinimide, then the ratio of the

hydrocarbyl substituted succinic dispersant to the monosuccinimide

is at least 7:3.

-5a-
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(ii) At |least one hydrocarbyl substituted succinic

di spersant selected fromthe group consisting of a
hydr ocar byl bi ssucci ni mi de and a hydrocar byl
substituted succinic ester of a polyol and m xtures
15t hereof, wherein the hydrocarbyl substituent has at
| east 50 carbon atons; and wherein the anti-shudder

atld thive aspmosmer@risqmsudwt acomtiiod ef anakingoay | atteshudder
am ne, and wherein the anti-shudder additive

gegﬁﬁélgol sqmﬁﬁc(g}ﬁfmgggprl se a primary amde of a

["ong chal carboxyllc acid, and provided that if the
anti - Q tg lo
L L e L e
bstl uted suc |n c, di spers
RBRRRUILS FmAPHRY WL TOTLAGRTE0 3 wte Roahat % - ¥fietorof at least
there is provided a nethod of nmking an anti-shudder
auei hydrecativbosihstisied osyedigicngispersant selgstedgfrpppthe group
about 0.1 W %to about 90.9 wt % of at |east one _
pensistihg pdfoaphydmecadmy drissticdinimide candalzodydencripyl stibstituted
to about 99.9 wt % of at |east 5 one hydrocarbyl

SUBSHict BLRY SHICE1 RbigoldiapBe heirilires eherdafd it r 9@ Eheence of an
group consisting of a hydrocarbyl bissuccinin de and

&M@g&% SHRpLI buth gﬂ/t ﬁmébaf g |8ﬁ%f(%!hgﬁ1’ carNOhcid, and

ures hereof sence

m@%%éaa%%ijaﬁ%”ea&nﬁd Risblesoadtindl | enﬁ?éﬁb'""%& Billains a

anti -shudder additive conposition also contains
nmResyYstisimideni then theerratine of dheo h&@r%@myw%%ﬁsﬁh succinic
substituted succinic dispersant to the

dispessant toite denosuatinineidstis af Bast B:3a fourt h aspect,

there is provided a nethod of making a transm ssion

fluid conprising: 15m xing fromabout 0.11 wt %to

about 11.0 wvt % of the anti-shudder additive

Phﬁ e%:ﬁ)eﬁf thBre i SRR 8 Mb%d%f‘?ﬁh@ihg@%ﬁénﬁé‘smn fluid
an ol u

catlng viscosity.
ect there is provided a nethod of redu0|ng
EéP n a 20 transm ssion conpr|5|ng (a) mxing

sgdgg}mglfnglf fgcggltg@tg} 4 1‘4' S’C(f-’)/st bvc\)nui h\ 1% ?,R%}i & the anti-shudder
additive composition of the disclosure with a major amount of an oil lubricating

viscosity.

In a fifth aspect, there is provided a method of reducing shudder in a
transmission comprising:
(a) mixing an oil of lubricating viscosity with a shudder reducing effective
amount of an anti-shudder additive composition comprising:

(i) at least one neutral phosphite compound;

-5b-
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amount of an anti-shudder additive conposition
conprising: (i) at |east one neutral phosphite
compound; -5b- (ii) at |east one hydrocar byl
substituted succinic dispersant selected fromthe
group consisting of a hydrocarbyl bissuccininide and

a hydrocar byl substituted succinic ester of a polyo

and  niiixatileast ene hydrocard sebstituted $Haginie dispgrsant sblected
substituent has at |east 50 -carbon atoms; 5in the
absenftamdhe grow bonsistingedf aydeocantyl @iq@ubniah‘gidaramiea

of a long chain carboxylic acid; and provided that if

t he amjdrosdrbgraibsutitit isvecompssr oi & Eo@{oﬁ ang efikairesthereof,
nonosucci nimde, then the ratio of the hydrocar byl

substLf G |rBE&TH ‘}' SPSSHRGEH Had étgfast 0 carbon atoms

nonosucci ni m I's at "l east 7: 10( ding t

gﬁé&&ﬁ%ﬁé’%&a&eﬁc p kUSRS @ﬁf“r% 2 iy ide of a fong

susceptible to various nodifications and alternative

15 f ohiain C@th?emgnﬁaa. ments thereof have been

shown by way of exanple in the drawi ngs and are

her ei provigedrthakifl thenaniéshudden additicrucempesitiad @lsa edains
however, that the description herein of specific
enbodhﬁﬁﬁi;@cdiiﬁrrm, thoh ¢mel estid of thehydradeebylsubstiiubed soccinic
the particular forms disclosed, but on the contrary,

the i giksashAftd tﬁetrﬁoﬁ@é{RfCIrﬁHldéT%détfléé‘ﬁt? ns,
equi valents, and alternatives falling 20 within the

2 ArfRg e B of (8t BEISRERBR 0 < "Cnnly the

power created by the engine to the wheels of the
vehicle. Not only is the transm ssion's function

i mpor t ant tL@ETﬂﬁ.E’E@UES@RﬂiﬂWOFShHEI IRVENTIGN SO it

i's very comnpl ex. ransm ssion 1s conpri se of

While the invention is susceptible to various modifications and alternative
forms, specific embodiments thereof have been shown by way of example in
the drawings and are herein described in detail. It should be understood,
however, that the description herein of specific embodiments is not intended
to limit the invention to the particular forms disclosed, but on the contrary, the
intention is to cover all modifications, equivalents, and alternatives falling

within the spirit and scope of the invention as defined by the appended claims.
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numer ous conponents, such as clutches with plates or
bands, a torque 5 converter, gears, and optionally, a
wet clutch anmong others. Transni ssions are usually

ei ther manual, automatic, or continuosly variable.
Because of the variety of functions perforned by the

Afehicutdr thehsaRssgis ﬁlppﬁpthequﬁanlck@ats@ be tie &TWine to the wheels
addfti ves. Transm.s

S dhe veiigles Mok oply @F té@:gsgwﬁgion %p %q?ng rﬁmﬁgﬁg l{r{g Itlge Working
Sﬂgtﬂ'\e YEREIe A9RHIso it RN LI TTHY f&tstissiéh is comprised of

tergents, and others to nane a few. Fr|ct|on
moume$oes Sompenentse Aueh: a8 cluicheswiltoplaies @i #apds. w RBIR

O%H%%&b ég%fsl Yhdo cﬂ%ll&é‘%ﬁ’bﬁ?&%%bﬂe@ﬁ@ﬁ@ﬁwﬁsﬁms

And°F operating the car woul
rma dsaailmﬁmMuaUmtdmatﬂn@nt:blyt.lnwhh' varigbleh Because of the

N R T R e

(LFT eGditivddeT r@ﬁ@.’:ﬁ@stcﬁ'(ﬂumi encsemhfrise rfunierbi®additives such as
requi renents that pust be maintai gfd J.n._order
Eﬁ“ﬁ§%r

Aisparsants Jartion mpdiigRt PRimeas 29rB5: RAIPRLRD IN
| detbifen c?r 'aﬁ& 'oﬂ"!éréj &?ﬁar&@ta follC R0 Whddidrd o

require CC, then "stick-slip" occurs.

@ntr@ksisudq@»r v\é'th@s;t:a ﬁﬂﬁ@idﬁ)fluidelf”éﬁ frgnsmiistipR wosid Refpsrate
n% pselé fgﬁc?ﬁ‘ #?Jsf8f‘6&§rjat|€#ﬁwez&r%tﬁé Hia %tlh%ﬁséd‘

tional” Torces as the contact ti
velocity of the surfaces change. In transm SSI ons

t k I | t b
S S PR Wi B o B i s
Wi atdoptisudiissiippihgrtoriictconasrisheiotdh I{CSZRGCc)nﬁ‘hEGSSTCC
transm ssion fluids often cagntain Bntl .shud

amutre $eeCipfrighien saauirenments fat p1ust PE MARA B rdesdo
N&@Yeﬁi@;eﬁ@ﬁb’ﬁ@ 2SR FridkS l-hja(ue@éﬂlsﬂﬁeffrf ﬁi@hlc@@s not

nD| lers to t 1d. Friction nodifiers

cionrsmseith tha speed Riscieauired withd BT (e thedy ﬁ?‘%%‘? RFEHS:
B PASPREH P 50 o PSRScamROBE Y ot
Sidia‘ﬁdctmioas irf Msc&m@l fcgcm:ps texeaniad simsf ot the yelogity of the
dif | ud
S Shiob LRy, Ak S SR B b v
rraﬁkvéhh@ Bataire defickeabinvife trideaf dse Rehiclags\Ch, vilratinmnare
materials in bushings. Also, fricti nm)%gfler t-
ceafeizedip anglauldess AbtimeieBarsTisSIen JHiCR P son T ant

shudder additives to decrease the stick-slip phenomenon.

A common way to reduce shudder is by adding friction modifiers io the fluid.
Friction modifiers are components that reduce friction between surfaces when
mild sliding occurs. In general, these components consists of a long linear
hydrocarbon chain and a small polar functional group. Exampies of friction
modifiers include: fatty acids, fatty amines, fatty amides, and esters of fatty
acids. Often, friction modifiers are corrosive fowards Pb and Cu, commoen
materals in bushings. Also, friction modifiers can cause an undesirable
decrease in cluich capacity.
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Now, however, autonobile manufacturers have begun to
use an electronically controlled converter clutch
(ECCC) as the clutch nmechanism This type of clutch
mechanismis configured differently fromthe CSTCC
and has different 5 energy densities and higher
operating tenperatures. Simlarly to the CSTCC
shudder nust al so be mninzed

INpwIoWENPh aymmqm!ﬁ] r%tyfg@:’quﬁeds (pgmhag%io e ah of ecﬁonlcally
%Sﬁﬂf)%lcﬂ%r%ertéf élﬁ[%ﬁ‘(@@'d@ﬂ dd b Q:ﬁlt&ﬂ@lbcﬁéfﬁﬂan his type of

sult his type of clutch nechanism

Abioh tiesganismds wovigured Gy BraiaS R beanshhas difarent
t

ﬁ%féggf(i%s |e§(r:] %ﬂq{ﬁ% c@ trat Vieh lePegﬁx%g d?gﬂsﬁ\ﬁyﬁ%ﬁﬁe CSTCC,

afidbog rauftraisd be mimitzdd [erthe BT iraprdat tognaintdin gptigum

( TF@Of ¢ hggﬁp ?p?cﬁlalrﬁ\é %r'aﬁ?misrﬁj)&xg? |c§§ \Arﬁg%tae&%% He syitable

ot DRl bE of ERPMSEHamnor continuously variabl e
transm ssions. 15 Definitions The follow ng terns

used with the description are defined as such: 20 The

d&d! dggbvel! dtﬁﬁ'%lb\k@és frhh&rhisen FNRUeRbedndidddvered that

e Vlﬁggtl on I's caused by a stick-slip phenonena and
irpay bt ased ta degrhasehelinkwslipranst thafeby, cpp @lcﬁli'udder without

C#“{!f&i% 'fr?c.@r nodid v erhteqha{ﬂgfrﬁs%r?ﬁu:ﬁél (‘?ﬁ dT%ﬁé?‘bresent

d|ng oh eac
|ﬁvemts>htm‘e paltlcutiely effebiive eontmﬁmgcataamjuudder when used in

on that COmprlSes 25addi erm
SBelic irRtaTos Rt oh CrHa Y B RRRIERSPERT ono-
bi s- succini m des and ot her hi gher anal ogs, has been
general ly accepted as neaning the product of a
refiiliong of an al kenyl substituted succinic acid or
30 anhydride with a pol yam ne.

The following terms used with the description are defined as such:

The term “shudder” describes friction-induced vibration. The vibration is
caused by a stick-slip phenomena and is related to the behavior of the friction

coefficient relative fo the velocity of metal surfaces sliding on each other.

The term “finished oil” describes a lubricating oil composition that comprises

addifives.

The term “succinimide,” which includes alkenyl ot-alkyl mono-, bis-
succinimides and other higher anaiogs, has been generally accepted as
meaning the product of a reaction of an atkenyl substituted succinic acid or

anhydride with a polyamine.

The term “bissuccinimide” describes the reaction product that is primarity a
bissuecinimide that may contain up to about 5 wt% monosuccinimide.
i
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The term "bi ssucci ni m de" descri bes the reaction
product that is primarily a bissuccinimde that nmay
contain up to about 5 wt % nonosuccinimde. -7- The
Anti - Shudder Additive Conposition The anti-shudder
addi tive conposition of the present invention
conprises an 5 oil-soluble additive conposition. This
anti - shudder additive conposition may be used in

B vdasiAdelitive (MRESTKR not |inited to,
autonatlc transm ssion fluids and continuously
variabl e transm ssion fluids; and are particularly
éﬁabearﬁwskmdﬂbeadd}’smcommaimw theipoepent mvgguqrbcpompnses an

G e

ipRMeRId iANuBHRBTNG 6/ s(ie) aabut petsimitateonautbmeatic transm;ssron

h hi ¢ t h h - f.
AL igup ey var A% R BTi=aPn UG S0nErhArEaa by
etV Whed used & t?ér?sn@lé§@f¢ﬂ§iﬁ@tforsﬂé@t€dr@cfhll§/ conrbikee
group consistin hydr ocar byl bi ssucci ni $ de an

Lohyeitercauishes. sﬂb@,ﬁnmﬁhw%@@ﬁm&@m@woafﬂ %F?%“
%gerﬁ]oﬁtcléhﬁﬁlﬁé? ?@%ﬁeas‘f"@ﬁé %bﬂtréfﬁl&ﬁﬁﬁ@é&hb?#und and least

t least 15 50 carbon atons, in
stpbnrmbdtemﬂlwrswalsleyaqt@ijfml@s(béﬁUGa@ronedemC&rb}’i

fric i nduce

béﬁmgf?q P %%g r§ eeggacl}gé ﬁ{gh]e{ rg@@%ﬁ%tﬁgﬁ\ ér?%/‘ﬂg 58,
M%@bg‘d it OiRmhitiy anﬁ éuqddocarbylmbsmut@ suctioid ester of a
nodi fier is ug%jl onal | y. added t.o the

sty @ndireitugpRiinegof Wae el Fd’gf{i,r?f‘@ %tﬁjb%rg hes at least
Af!id cAbBR Sths.f uﬁ 'a%rb;%ﬁ:&@ﬂﬁt'd@éﬁloﬁw réamcesidmbde@ drifeiction

ant | - shudder dditive conp03|t|on and/ or_t he

| indudathyibationi mats@ragyged by stigkslipphengmena, B&Aespe e
%ngg Jg}ﬁloﬂr}%ﬂ GRYA na?rﬂ éﬂcéﬁ ViERARRS bifli@bnQhodfier is

OStO S not conp rise a
pasptmaayy adnie;tétodheaadummg componitionranex g1 the Iidmca’img oil

B ek B RHBE O R o R B

hyahmmbosﬁmhsamdmm ibd |shrication oil26miicsilion sxoeptifor

PRI ML e TR

dbip BShpasHiort Qo RGSIHAGIrREE Brembfy Ahidearistiong bhain Barboxylic
Even nore preferred, the ratio of the h drocarb I

sm‘ldt Futdhean@acéihe @bﬂﬁ;@b"@r%lé?ﬁm?‘bs’m UERT ﬁinﬁ1 de is
ngéééqbrﬁ!in‘?ds e, Mst tnR'r5f) d@ bf §f: hyldhScdrdi isBb&hufel &uccinic

rocar ubsti t ut succini c dispersant to
nmsperm;aet m monasucsingnidednst legst /3. I-Mgf%@'gfﬁﬁgﬂd ‘the ratio of the

WS OB bt o

d¥ SpEESs @venirsore preferred, the ratio of the hydrocarbyl substituted succinic
dispersant to monosuccinimide is at ieast 8:2. Most preferred, the ratio of the
hydrocarbyl substituted succinic dispersant to monosuccinimide is at least 9:1.
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5 mxed with a neutral phosphite conmpound thereby
produci ng an anti-shudder additive conposition. In
one enbodi nent of the invention, the hydrocar byl
substituted succinic dispersant is a hydrocar byl
bi ssucinimde. Mre preferred the bissuccinimde is a
bor at ed bi ssucci nim de. 10 The bissuccimnide is the
conpl et ed reactlon product fromreaction between one
dravasbyh Substifites PucciniaRispeafia hydr ocar bon
substituted succinic acid or anhydride (or Iike
succinic acylating agent), and is intended to
ehm&mm&sammmm@nda hm@canbnyi w@t!pﬁe@l succima dispatsant is

di d/

PRST iR 16z pROSIE S hrpubt IHEBEY ol R Ar &Y Sliader
%@dﬁ?@@bh’%&sﬁiﬁn a Irpﬁn@awmgamm cgnmmﬁmtmrammrmmyi
nol e . | SSUCCI NI m r re aCC.

b HMiedShgEIniE GNP AN 8952y g Disspciniide Wit bfifprred
R& bisb{]%éu%ﬁn&é’vs 4 BSrated bigvdatimierr t ai n fundanent al

types succi ni mdes and rel at ed materials 20
enconpassed by the termof art "succinimde" are

3y icirityite i e eiAieish s aGdiBrogidgfichy #cion between
7, nide, pdiymnideseadamis@s!d(a‘ hydrocarban @uh%tﬁ@tggi succumc acid
BRI r 1kY st SPaBnd Pl B HEh i b thgoirbass

| dBntuABY whsréih ﬁﬁe @mcmamaoda antige admad[rfeoantﬂdr s;;at

this reaction. pre omi ver IS
dussom H’?ﬁ?émﬁ?ﬁ’éotth? B nniaeR OFe TR e el BBl
J‘i AR Gro@d afd bﬁﬁﬁddd&ﬁn@fetﬁnﬂ@é kiesydcinimide
stltute succinic "acid or anhydride with a
pe |py%[:mra® apgorgingitn methedsabet ae \(\@B know i thear, figiding but
.hin this termare the al kenyl or
?f’ﬂﬁ%tm‘hgg‘?@’m‘: ini mdes and ot her higher
anal ogs. 30 A(1) Succinic Anhydride The preparation

rearta o ey bf el S Ao B LRI | o

b@rﬁi@nﬁtﬁz%@édi bgdhe Qar@‘t. of de 'SucBaimiddbare taygHisn 258. RatdNos.

o SBRIOB TP PN PB FabaPL S ngar PAECa TERG: 0

ﬁ??ﬁ ap @k cﬁsé?é‘élﬂgé? BEWEdh R Mty aﬁcorﬁo@ﬁ@ﬁbyﬁﬁéf@*ence
chlorinated polyolefin, with naleic anhydrid

Reikitsermdisuetininlide's5 Medgrsiangbisne artda inGhide ARV of the amide,
iﬂ]gg LhE% 1ﬁla% Etﬁg %‘%%?%gf&&eﬁlﬂgﬁhisq@éﬁ%t THE -
eny stitute

er na |ve Re aI succini c
apvddmircnt maqdum hpwepenie dussinicide and dus igrmUias: bargy generally

A SO e ariﬂﬁ%g?‘ps%%?% AR R i Sdbstituted

succinic acid or anhydride with a polyamine as shown in reaction (1) above.
As used herein, included within this term are the alkenyl or alkyl mono-, bis-

succinimides and other higher analogs.

A(1) Succinic Anhydride
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10 Pol yol efin polyners for reaction with the maleic
anhydri de are polyners conprising a nmaj or anount of
C2 to C5 nono-olefin, e.g., ethylene, propylene,
but yi ene, isobutyl ene and pentane. The pol ynmers can
be honopol ynmers such as pol yi sobutyl ene as well as

g%fg?éﬁ)r%f ke %!ke'ﬁ?f-ﬁ:b%ﬁﬁﬁec%@fdlﬁi@ aﬁhﬁd’nd&ﬂay]:'éactlon with
cop ners of: | éne and propyl ene, butyl

= sbiolaiinars, metess ath¥iare 0 BPPTELSSTHAY, B Y RbE2t HFS
W!%%ﬁ% on:? b2#MeRngy A %ﬁ)&%&bd@ﬁe tﬁ@ﬂﬁéﬁ%ﬁeﬂaﬁ dthe

ercent IS a nonconj ug at ed
gblyblefin mrthengle;c mrqmlpde wnd theofescton of §ha eaﬁ%@d polyolefin,

but adi f

BHcH e S it LRRTOR wifl el pbRaB REAEHRR op B
%h&éﬂ?iy ub@.ﬁtu?é&&ucdmc ahmeqleids ti'reeé%ngﬁpng@dg atkyR,

usua contains fro u 0 car bon
gﬁﬂvﬂiwéhﬁtmr@ﬁev% S BeRY BBt %%%Cgt'%ﬁghvd,;@%gn“?y be
%@Ja‘?%@gk Yied<ided ihQPSCRED Ndsal 388 47N s £5MPeT euhighl are

carbon atons. 25 A partl cul arly preferred
tvtalsinobrporaled meprin Prreeieranspri ses the poi ybut enes,
whi ch are prepared by polynerization of one or nore
of 1-butene, 2-butene and isobutene. Especiall
d:&ﬁydiﬁbi Eolanersoior ydadionedthdon maleic ﬁghwfsiﬂﬁyﬁ Wragrs

o iy St BF G b B iR ST PGPS, propyene,

\WihfidhdTBa6bukty |8y an@ belienk ey p@xyamdcambe herqmpwms such
Mbst often the isobutene

rcTcbAtah Dyicne pa il HqRpoBnaTR 6% T (RoTE 7irR QIENEF Sl 2
5 e,
SEpSrh e, gy sapere k. Over
Diopolyowsus emludeeth@@@ inywhich geminpp amougt, Ath efCSPO’é(Q"!fﬁpl e

arersoBlg R0 thefs PO s .ot SPnebnittaicelivetn
iengo apmpalyertbrh:y isobLigfanecand butadieseor @i mpwﬁlﬁf & efiyylene,
SUIt 5$ y%)ﬁtencf 5tln addition to the reaction
o‘fmgyﬁB?? SF AR Fridii anhydride, many ot her
al kyl'ating hydrocarbons may |ikew se be used with
mal ei ¢ anhydride t r.odu cclnic
e ¥ epheterche R’ & Y Thvry Wi B Spimsrgted as R,

@L GiAfs! flomn |a'b89?’f 0 tPEFNEABEN Afshns Nilidbngh peeferably 10 to
a‘ll eflns wi th nol ecul ar \/\Elghtsmther
1209 er0n atsmsrsnerareieraRl 426 400 RERAR FOMS ANdTPsinge
aéreﬁegalaﬁgp (Q% 86%&3 re preferred. For exanpl e,

ins O

al ne romthe

A particularly preferred class of olefin polymers comprises the polybutenes,
which are prepared by polymerization of one or more of 1-butene, 2-butene
and isobutene. Especially desirable are polybutenes containing a substantial
proportion of units derived from isobutene. The polybutene may contain minor
amounts of butadiene which may or may not be incorporated in the polymer.
Most often the isobutene units constitute 80%, preferably at least 90%, of the
units in the polymer. These polybutenes are readily available commercial
materials well known to those skilied in the art. Disclosures thereof will be
-10-
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thermal cracking of paraffin wax. Generally, these
ol efins range from 5-20 carbon atons in | ength.
Anot her source of al pha olefins is the ethyl ene
growm h process which gives even nunber carbon

ol efins. Another source of olefins is by the

fyutﬂs{ﬂoz ta&érﬁaﬁ?fn @{Sﬁ'ﬁigﬂﬁ. :slrm kaam 3;281a$ﬂ:7r| , G 156669; and
cat al yst such as e we known. Zi eql er
BA701AR) o el PR 8167 BAdHTI AN A LT ag B RrefEce for
) . . Y . it abl
AL SlBippaysiapige ousr o 2oL
pol yam ne enpl oyed to prepare the al kenyl or al kyl
ToAdfi lo158 srfnir Bislert Rih KRB DA iy Difer
é@(yréﬂhg l;id'r@blatgmlns]’hw tikd\axismbﬁ osed with aoaleig apnydndmto
| ken or a .sucgci pi ¢ I
SR SUSRTS Sy DB Sl el RfE 8rdahons
itistid &) gé‘,tlih@ﬁ'r, pHascHeel af?mméisgrslprmedlémseﬁrsmo@uta@
rovide at | east one basic amn [ SUGGL K
Seigite iboranat R AFOORTBIEHEn Mt s SR M e Hinge of
29@?“5@0 BLi g'n'ﬁ(ﬂﬁ HESieRl FbOSantpIE Cliphaolsias bbitedyffom the
ar onyP, a )fgr oxy hydrocarbyl oxycarbonyl  or 32
hiyshe graghking oot yarafin ave. 6@9@@!%0%?%6 pleie FANGESEPT §-20
fficiently ' h
S Sl B oo ARTRI e crow

asi c am ne atonms of t i
Rebya cibives Wveamuaitey cagoniefnsnAnpiher roigce &f piedps Is

be a prinmary anine or secondar n [

Ty ‘i cmeTAROR SN OISRy HE i e oBRRE Chcknd e
QDL krdh ﬁﬁgie? CATHIR. IntdiAal cstingearenesisilyeotithimed by the
primary am

e or a secondary, 1 ne.. The pol yam _ne
psemerizasiop af aiphe elafinpaverd %@g%ﬁaiygﬁu&gﬁs @E@m
about 1:1 to about 10:1. The pol yam ne portion of the
pol yam no al kenyl or al kyl succinimde may be 5
SAR Polyaimede W t h substituents selected from (A)
hydr ogen, (B) hydrocarbyl groups of from1 to about
10 carbon atons, (C) acyl groups of from2 to about

19né polpaming employeddo @lte)pam the:@k@ayi b Atklsicsipjmides is

nononi fro, nonocyano, wer .

ereFTabM ARSI Peing oy 2 B 12 SphRERingBeK Bins and

| k& 3 vssodblsHanssn bewey. Taklpokemine aneaategrwitipan alkenyl or

containing from1 to 10 about 6 car bonlf(atﬁn?. f‘@}

| aliytsusninicoanhydeidg e S19duze e PERATHE BHCNE" v hes of

th A1 t8nOThe Bblyhensl is Gosetictdcso as to

b%@?‘@'ﬂ}ﬁ?‘f‘%’ngg@ﬁégetd;ﬁh%?ﬁﬁ“e gol _yeargné Ee is ahéor [ nﬁé% or

s pmMtiteatieastione brsic amine RAIGHECTAYHABCAINGS e HaCHYLY 2

in. describing th ] 8 t&fortnhd BydrbBcarbyl

i AIESEP R e R '2’8 %%%g%rg%r@ %‘r}ggﬁlﬂggla cortrjposedy of Y

Cakpeibenyl, dgrogg ydrocarbyl oxycarbonyl or a hydroxy polyoxyalkylene
oxycarbonyl is believed to efficiently proceed through a secondary or primary
amine, at least one of the basic amine atoms of the polyamino atkeny! or alky!

succinimide must either be a primary amine or a secondary amine.
Accordingly, in those instances In which the succinimide contains only one

basic amine, that amine must either be a primary amine or a secondary

A1~
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whi ch may be aliphatic, alicyclic, aromatic or

conbi nations thereof, e.g., aralkyl. Preferably, the
hydrocarbyl group will be relatively free of

al i phatic unsaturation, i.e., ethylenic and
acetylenic, particularly acetylenic unsaturation. The

SHIN. "Nkétm;amhé arefaehiohad & eaﬁmaaemtmgamntm ohframeabout

20 general | y but not necessarily, N-substituted

Pt paahawé 30 Exenpl ary hydrocarbyl groups and
substi tuted hydrocarbyl groups include alkyls such as

met hyl, ethyl, propyl, butyl, |sobutyl Y
ﬁ'damyiojyanmnq pprt@n(pf theipquamrg) ajkewl gsé bylcﬁygﬁly mide may be

gﬁ%g@g%vﬁrh%;é xye sﬁeﬁécﬁgﬂ' hmg\e(gﬁ ég%@h O} Qiyﬁbde&rbyl

Ry slippxfifenmpn Q@pboutmmm?boxyﬁmmyl( %lgcyd groyps of from 2 to about

él%k%xi’:lgp%ﬁi@rq SLg W@HB’ ! Opﬁﬁﬂgéydrgﬁ}(%cﬂ;;bﬁh%, mdéHdeyano,
SO R Rk . |o@mewhtw¢qumpaa K®). "Lower", as used in

Z;f((?‘g:i%‘- |r@$Vﬁbﬁ|lf¥EétrH%‘§(?‘) @Pq?r)éi egl)‘éy grtogg gbgtaﬂng from 1 to
ta%b%?é”éQFb%w («:VAt Iegsﬁ&eeéﬂﬁéﬁabﬁw& eKhe dftiee afimes

acyl” groups of the aforenentioned &ﬁsubstltuents ¢
aif ¢hes poipamisneps djpﬁ@gﬁn, e gocat|gast ppe of Dasiy irggen atoms o

ghef alva ﬁ&esﬁ)k/’d vSﬂ{»( E:]‘J{H‘H Ritroglen ddmal kyl s

st I Tuted pol yam ne
t he substltuents are found at any atom capabl e of

recei vi them , Th bst | ut e

ot as Hres Byaeeatp it pplyarty§E Borfiotents of tis
Qﬁ%ﬁ?oh' S8hodt¥s | BA wgnm@kmat camghosed s‘éqarbuaa and thiydrogen
substituted am nes fi ndi n

i wivieh maynbe alfphedicnalicy tice g gtﬁroﬁgcotngﬂla&ions%ﬂereof e.g.,
p&{a@t‘ RSLictdthf $he 9}/&1’%&% Miub i B@Séllaizw treg b afishatic

ed at equi valent and or i nequi val ent atoms 5
Thresataration i €f, @thséampanylaaﬁehéemq: mww@% R t he

orraaneh ThebEfhed PFRERER g R e
sg@ﬁrﬁiw}bggg@meﬂﬁ Neug?t;tut@ﬁrgwyama@s iEgrydary
%ac %%MEQ{PH‘ES ?i{@ﬁygset%teg%gg ez ﬁﬁﬂg L sz?ﬁcg&%fﬂﬁgis such as
O gk, St o
epwpghletsoggut@nplr BEW yé, etgy; ﬁg{f n‘g %I%%ﬁug:ﬁ as 2-
%c{%%%@’th@n@m SFéqp@ﬁ@mbaﬁansoﬁt&)K}i Rcyessybesyl, etc.,

ne di am ne, diethylene triam
dkemalkmst ydream eloDioRd, Bﬁswééﬂ»w@%ealk?wawﬁ@wer akenoxy

AR ARt PR Bh T oron, 22

gemyyhﬂaoxﬁamw mzn(&etmmaﬁms)atmm‘tbylsﬁ@ﬂ .73
nﬁ?ﬁ%ﬁ%&%ﬁﬁﬂ f—? m neﬁvm%ﬁg(@e flﬁgﬁfé gh‘ﬂ gc)Foups of the
héﬁrﬁfﬁh%ﬁz&@%fﬁd&?ﬂ%@dts@bmm aewo;ﬂnmrlngacxauﬁ etc. The more
P ratoen SHbsgni &1 PV RORR, Gork slon by & s0p DYk vis

preferred, and the 02 -05 al kyl ene pol yam nes
In a substituted polyamine the substituents are found at any atom capable of
receiving them. The substituted atoms, e.g., substituted nitrogen atoms, are
-12-
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'tSLe:hfgrbummgexemﬂWE@hé etfivienend ,£-BTOPYIENSp

20are nost preferred, in particular, the | owner

pol yal kyl ene pol yam nes, e.g., ethylene diam ne,

di propyl ene trianmne, etc. The pol yanm ne conponent
al so may contain heterocyclic pol yam nes,

het erocyclic substituted am nes and subst ituted

B@ﬁ&%%g@ém&n@ﬂmﬁy@mmeaﬁ ants eoas&quehﬁy thetssbstipégceamines

conprises one or

dngine ksa fiihgrPrasant g@lgﬁtlersﬁelh EE é‘ﬁ“E‘PB%%/@qﬁgﬁ ?rargn%lb 2 i ng

fdupkuitagiediat 3
B e ol B e (A) (B, (c?g';’ﬁ?'"

@Rl/or e ulvatent stoymd.es are exenplified by pi perazines,
such as 2-nethyl pi perazi ne,

N- ( 2- hydr oxyet hyppi perazi ne, 1,2-bis-(N

30pieegriiayie) eichandne finding use ‘within the scope of the present

r’?fi}lgﬁ‘ygll'i S{ﬁ(%}"gg%&ﬁwgéé% %TH‘E rgté gg aﬁ(yiene diamine, and
IARIRYBBS RIS pol?i'afr&%&?nergaeamwspbstatu@mo@mm@ene

3-am nopyrrol i di ne, noprop RB®! don atoms,

golyarmineriyefesaRly. deyalhvkwnfbaa 8 a)/‘ﬁf&% ?per A7) hes
3%%53{9‘?&?5(9?&3!%!& Hmaoly Bi GhorPAloyRBawsert bat nitagertbatoms.

npounds of this mventggn i ncl ude
eéne

dC*A g%r}yﬁrg%eqég R hﬁfé%edb@TEngp@s%f RYEE pSlyhinirass include

tram héxanmet hyl ene di am ne, 5
tthyland idniine, diethylant trégmimet ﬁwlmtmmmgyp@m@ dipropylene

leng'rEnmr%e (trugg et a g?rﬁﬁ% F}YB%{%X%%E%ﬂr&ﬁme tetraethylene

R{gé}[gaﬁ“n(eb Eﬁ@%hﬂé@ﬁ{yféﬁe) naxaintiag dudhareings encompass isomers
et a- cyanoet hy9et hane 1, 2-

tsthmrﬁamda@@%ﬁg ya@n@es(;arf fhgrﬁrﬁ\gbgé%%aeg@gg%% substituted |

A th
kﬁéwg%hﬁ\%@ uﬂglﬁf:lfﬂ%ﬁ %@ I am nlgggﬁtn&g poi%mz'a"rf? none:??f\é Y o
I wﬁfalwlhwpmlyammsztwwtaﬁwa r HoFBRyIGAgen & s and 2-

”ﬁf]é Gggtbhan %lﬂgAEﬁ 5%%&29&%@1‘9%{:{3%& aR ©, 15 A mepolgadines

( bﬁesmasmafmw it prtiauian trenowes PolyRIkyig)e PREAMINGS S9-e
pr epar ed, %thhglpr eact | iﬁg'lmg%rté” onitrile with an

an €t hyl eneani ne 15
haV| ng the formula H2 N(CH2 CH NH)z vanere|n Zis an

integer fromlto 5, | 1 oned b droge he
rEbaIPDb(ﬁfﬂln%F@F’ﬁ%'a‘?r&@g% WM§°”%ﬁ’éMEtFB t DT g%'ﬁrng

N T e S ?e*aﬁ‘é‘f’w d%’”fﬁgﬁds

pedhyeain tre hstemcasieacqrwamnem poe 6f oS
igc C%Ei;]%ng d andﬂ?ru N e cﬂ%rb@ﬁbiéssmﬁ?%easamraﬂi@m

one or sever al
C @ﬁ@@mmiéd ahe dobitivated wvtrt grwpe sg{a@@g‘gnre mﬁ,gf@rqm@woned

L,ngi,géiggwﬁ? ﬁ%?ro%g%ﬂé%%%&egﬁﬁﬁﬁg '?)k é?ﬁzmes such
| SR e Rlipslagondatiydenetaip e, 42N have

D inap e, pa oot - DR BB Sans: Zos and
PERLAGHAMLSSRN 8 AfhBEpeRYine! hantinomoiirs, ar3viriihoethy!)-3-

pyrroline, 3-aminopyrrolidine, N-(3-aminopropyl}-morpholine, etc. Among
heterocyclic compounds, the piperazines are preferred.
13-
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be largely tetraethyl ene pentam ne and the enpirica
formula of the total am ne conposition will closely
approxi mate that of tetraethyl ene pentam ne. Finally,
in preparing the succinimde for use in this

i nvention, where the 30 various nitrogen atons of the
pol yam ne are not geonetrically equival ent, severa
substitutional isomers are possible and are

diypsabpaizatings thatsanihe yseddd fpmo theceompmings @ thig invention

Fet Y B b Qg ahyIa Bt fig 2 dRoR SRR 1% rooyiene

Nidrhipgedicthyidnartdacine, iristhylems @mmamfrmxamelme diamine,

S Shuon i e S g2
(Eé@)ﬂﬁh i I;S?é‘raﬁi@m! Wi(ﬁ@@hﬁﬁhd&lj}d)plp@l&l@, M, N'-di{beta-

especi al unes

Snnash) YoKEIRBs 4 AL Rt oy R GSta ST IRE B IR, 3 6.5
H&fﬂ%@@hﬁg&@a&é}wr@ @%nazﬁ.% oy ddRin gsaty- pol yani ne

verage ol écul ar vvelg_lht of 275, avail abl e
fmrmw)dihéwnohmlmrfbﬂrﬁﬁhym pa@ﬂﬁnema@w@%@- Such

i ngﬁ%hﬁ%&q@a%ﬁ?he oI e@% 8&?’?‘%5 Ao &ﬂ?s iltg:étiﬁne

poI yami nes, including 10 hydrocarbyl -substituted

ol yam nes. HPA- X heav ol yami ne X ont ai ns
ol alga oF SUbIOR MM A SRS RIoReRP TS ot one

ABlsaffthéibReth Bdb@ﬁNé‘s)ppidp?mrﬁamwwe@répareﬁ bgltide

excel l ent results. The reaction, of a@ggmé m ne Wi th

deaelioephyacryeniiig yith eachvipecamingefar 8N SiidtgReamine
LSRG H R G NHDEH whbier Riidibd ﬁﬁegt;ér Mgk 105,

e art and”i s dISC osed in

zpﬁ@&ec? b® hydrogesatizanof the o@wﬂzatzmt%mf@tﬁi@%ws the product

bR R o0 Tl WS

& by Te
ditsigblasy NeRCBIE); (NHepar i ng al kenyl or al kyl

succi nimdes. 20 As noted above, the term "pol yam no
al kenyl or al kyl succinimde" refers to both

Pl ARy Metzmie e pstyaralneyiseioa r@mbrb |arsmLprodmntm1¢és
and to the higher anal ogs. of al ken or alqlal (%ay -
sw@rmmrﬁe@égthq:w@aamaﬂvwoaf'stnﬁéa@ gl CarapaiHBR o mixture
3LNET phBY: beyASCI %r@&o@ﬁﬁié Rlth kRGaddiggarol ar

ratio of the 25 reag ents or. exa a product
cmrppm%imginpmmﬁanaﬁxafyp@otﬁime@Wl%%wE@m R ﬁ@aF@QrPY the

CBERRAS AeBEld S bR AT ey photind fipona
O\'ﬁwilmvy&mtm {owes andddgred amine neeTebens| €. goftrmhyiah& at;amme
o b AR A 551 SRR B AT oo wi
PEE RAGAY tettdethyiBndTBeEnihe and t&emplrical foarhiaalof the total

amine composition will closely approximate that of tetraethylene pentamine.

Finally, in preparing the succinimide for use in this invention, where the

various nifrogen atoms of the polyamine are not geometrically equivalent,

several substitutional isomers are possible and are encompassed within the

final product. Methods of preparation of polyamines and their reactions are

detailed in Sidgewick's "The Organic Chemistry of Nitrogen”, Clarendon
-14-
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30 substituted succinic anhydride are reacted per
nol e of polyam ne, a bis- succinimde is prepared.

H gher anal ogs nay |i kew se be prepared. A
particularly preferred class of polyam no al kenyl or
al kyl succinimdes -15- enployed in the process of

f ' {1 bhaw. ' " I (85300 r a
B, B 1 e O an o ek ers
fRhdadelohieo 280 &dc 4968nand Kirs-Othper's "anaipiopgdiagt C%q"aca!

ParaRgoR; 2hRER, <SgelRny YHLARRR. AR TN 2Ny Wis
-NH2 or represents a group of Formula 111:

Examples of suitable polyamines include tetraethylene pentamine,
pentaethyiene hexamine, and Dow HPA-X heavy polyamine {number average
molecular weight of 275, available from Dow Chemicat Company, Midiand,
Michigan). Such amines encompass isomers, such as branched-chain
polyamines, and the previously mentioned substituted polyamines, including
hydrocarbyl-substituted polyamines. HPA-X heavy polyamine ("HPA-X")
contains an average of approximately 6.5 amine nitrogen atoms per molecule.
Such heavy polyamines generally afford excellent results.

The reaction of a polyamine with an alkeny! or alkyl succinic anhydride to
produce the polyam'tho alkenyl or alkyl succinimides is well known in the art
and is disclosed in U.S. Pat. Nos. 2,892,708; 3,018,291; 3,024,237,
3,100,873; 3,219,666; 3,172,892 and 3,272,746. The above aré incorporated
herein by reference for their disclosures of preparing alkenyl or alkyl

suceinimides.

As noted above, the term "polyamino aikenyl or alkyl succinimide” refers fo
both polyamino alkenyt or alkyl mono- and bis-succinimides and to the higher
analogs of alkenyl or alkyl poly succinimides. Preparation of the bis- and
higher analogs may be accomplished by controlling the molar ratio of the
reagents. For example, a product comprising predominantly mono- or bis-
succinimide can be prepared by cantrolling the molar ratios of the polyamine
and succinic anhydride. Thus, if one mole of polyamine is reacted with one
mole of an alkeny! or alkyl substituted succinic anhydride, a predominantly
monao-succinimide product will be prepared. If two moles of an alkenyl or alkyl
substituted succinic anhydride are reacted per mole of polyamine, a bis-

succinimide is prepared. Higher analogs may likewise be prepared.

A particularly preferred class of polyamino alkenyl or alkyl succinimides
-15-



5

10

15

20

25

10 wherein Ris alkenyl or alkyl of from10 to 300
carbon atons; with the proviso that when Wis the

‘group of Formula ill above, then a is not zero and at

| east one of R3 is hydrogen. 15 As indicated above,

t he pol yam ne enployed in preparing the succinimde

bﬁxg VeBNn thdThrokéLonthe tdtrRnivmsntion Tauivel reprspneadby he

resul’t1 ng succini mde has an average conposition

Foundatikd as the Formula 1. Accordingly, in Formul a

11 each value of R2 and R3 may be the sane as or

different fromother R2 and 20R3, Preferably Ris

al kenyh or al kyl, nore preferably 10 to 200 carbon

at ons,/fand npst preferably 20 to 100 carbon atons. 25
bly RZ2\is al kylene of 2 to 6 carbon atom and

nmost prié maggpﬁiégeither et hyl ene or propyl ene.

Pre blty, als hydrogen. 5 Preferably, a is an

i nteg from1l to 6. In fornmula LI, the polyam no

al kenyl” or al kyl succinimdes may be conveniently

vi ewed as bei ng conposed of three noieties that is

t he al kenyl or al kml noi ety R, the succinimde n?k| ?tgy
veherais éhisealkary! phalkyloy figny 10 to 300 carbon atoms; Rz is alkylere of

. 210 10 carbon atéms; Rs is hydrogen, lower alkyl or lower hydroxy alkyl; a is

an integer from 0 to 10; and W is —NH; or represents a group of Formula I

wherein R is alkenyl or alky! of from 10 to 300 carbon atoms; with the proviso
that when W is the group of Formula 1l above, then a is not zero and at least

one of R3 is hydrogen.

As indicated above, the polyamine employed in preparing the succinimide is
often a mixture of different compounds wherein the resulting succinimide has
an average composition indicated as the Formula Il. Accordingly, in Formula 1l
each value of R, and R; may be the same as or d_iﬁerent from other R, and
Rs.

Preferably R is alkenyl or alkyl, more preferably 10 to 200 carbon atoms, and
most preferably 20 to 100 carbon atoms.

Preferably R, is alkylene of 2 to 8 carbon atom and most preferably is either

-16-



and the pol yam no noiety represented by the group R3
( RR2-- N) R2- WThe preferred al kyl ene pol yam nes
enpl oyed in this reaction are generally represented
by the formula: 20 H2 NN(R -NHa -R -NH2 wherein R
is an al kyl ene noiety of 2 to 10 carbon atons and a
' [ om about 0 to 10. However, the
%ig%ﬁﬁgfkgﬁﬁg¥k{hese al kyl ene pol yani nes do not
produce a single conmpound and cyclic heterocycl es,

uch I pe i 25 may be included to sonme extent
F’F?%?rﬁgﬁ’aﬁﬂ)'ﬁ @ﬁgemgfg%m nes. Additionally, the

succi nim de nay be prepared by ot her nethods

i ncl udi ng,, but not #i m'{q(e)%to, those described in the

Pﬁfﬁ’iﬁmymg:'s PRATPEBNTT '4P° U s, Patent No.

5,616,668, Harrison et al., U S Patent No.

5,565,528; Harrison et al., U S. Pat ;

5 FEOBIY. heRPhPEU Skey! o aljyCsugsiyigites fiay be conveniently
\ S ' oietibls ShatRatrerdlkeéiy! or alkyl moiety

2139%%’%3%m€?gﬁ4@|91@%ﬁ%t§%@6t al., U S Patent No.

R, Ta6 sdetiimicheemointy erresasted hethe folplitences are

herein incorporated by reference in their entireties.

The post-treated succinimde is made in accordance

W t hymet hods that are 10well known in the art

i nclpudi ng, but not limted to the follow ng: Harrison

|., US. Patent No. 5,716,912; Harrison et al.,

. S. MPatent No. 5,821, 205; Harrison et al., US.

nt No. 5,849,676; Harrison et al., U S. Patent

. %5,872,083; Harrison et al., U S. Patent No.

6,015, 776; Harrison et al., U'S. Patent No.

6, 107, 450; Harrison et al., U 'S. Patent No.

6, 146, 431; Harrison et

and the polyamino moiety represented by the group

The preferred alkylene polyamines empioyed in this reaction are generally

represented by the formula:
Ho N-(R-NH); ~R'-NH;

wherein R’ is an alkylene moiety of 2 to 10 carbon atoms and a is an integer
from about 0 to 10. However, the preparation of these alkylene polyamines do
not produce a single compound and cyclic heterocycles, such as piperazine,

may be included to some extent in the alkylene diamines.

17-
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15 al., U S. Patent No. 6,358,892. Essentially, the
phosphor ous-free nitrogen containing di spersant may
al so be post treated, such as by reacting themwth
boric acid or a simlar boron conpound to form

bor ated di spersants. In addition to boric acid (boron

B o AR B rdaeay e s etisng b
@onhikmidd 1p, fl"rcs?c{é@cdhnﬁm ibe 1o!lemng;é-laémcg} gigl18.S. Pafltent No.
SR Ao PR St S e
i- arﬁg\gfh gysgm?ﬁﬁ@g?@m B ezitgzum a;s:]aawwamson et
o gy bt N B, B e BIdoET e et i, U B BaER 1B,
gﬂﬂ%e%éﬂ A6 Whidhtd Bﬁh@@é’?éf@ﬂenae@ﬁi@%éremﬁmumbd By

succinic esters are usually the reaction product
oéfergndect drepyentigeliri i t ut ed succinic acids or
anhydrides (e.g. polyisobutenylsuccinic anhydride)
with polyols (e.g. pentaerythritol). The hydrocar b%/
Sesiost-treetddesiceininiieds paldgdh ansgrdarcepwiip sredbpdssthat are

G oNr e P B Te g o B ey g o)l gRisop st al.
P e s
st ol 05 Batert Recb RgB are” D Ear et%&ﬂ%%?f@w

% %ﬁ??ﬁ’?’e giieé}gg&%’lgﬁé!e LQBYPQ’[ent Noi emsﬁmnaagﬁsm@t al, US.

trib eneg col, and oth
R

Patgnidhe G19L45E; Harrigan @hak HéSaPripnE Me- §r1d6 4315 5 Hartison et

C t I
LA LA, 5ok 08 Bk HAPOReheaBho oo i
rmmtamny dipiersant rriayzmbw bapes intated, Bichaea iy geating them

NSRS S B ARt b Pl 1
Aéﬁ@tfdﬁﬁ@'lﬁﬁ:b)&cﬁf @fo?dirf gddyr Ie?ﬁmpws qi&luywlelrtmmratmnp@hrg!s
are those having at |e ree r,0
d8cigde BRSP4, OB gl rﬂﬂéeﬁ%% F B adla® ehordf om
t ékh?ﬁ ptr’l:gﬁ O dIEAE b 10%2{1@31&4’[5 8NsoraB RBhipekind b ge

prefe pentaenithritol Addi ti onal | {ﬁﬁih
emcaphgfougémea@itryﬂm coRRInings@aPersapngy Pﬁ@@ﬂ%’ IPYRS- may
be purchased from Chevron Oronite Conpany, LLC San
Ranmon, California and 25 may al so be purchased from
The Lubrizol Corporation, Wcliffe, GChio. Neutral
Phosphite ‘
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In the present invention, preferred neutral phosphite
conmpounds i nclude 30 trihydrocarbyl phosphites. Mre
preferred trihydrocarbyl phosphites include trialkyl
phosphites. Mst preferred trialkyl phosphites
include trilauryi phosphite. in addition to processes

ﬁg@ﬁggﬁ (51 %ﬂ)&ﬁ%@ﬂ%!@b@ié ﬁ%e@bfta Polybl auryl phosphi te
odia, Inc., Cranbury,

NG\rNaJeg:eyr I_Dlg,-b\ and_ i's mar ket ed under the trade name

Cc 3
e R e e

}%Egﬁﬁ? 'ﬁag%r g?a %owg%r?fy b ﬂnimdymmd rn@gtral phnsepite p@maﬁ@nd
% o A

Sueh supeinicagiars 2 F?‘?Q{;Eg‘? ?&I?EBBH?‘? &sh%%%gs nt ed

\%ﬁb§lﬁ§teﬁ%u'c&\’i‘lc%ﬁ@é{&ﬂr@dn&@(ég Qadiwsdalﬁ@rﬂ!smﬁimc

erern

groppuig sinRghivly (. aimssar i (1 O BHE poHited
DR %szy e {P5batkd & @hRibed h 0F IFoe RUNTES, 3801022,

out 6 to 16 carbon atons._ The

5}%&; ;srhar{neimiﬂcg?pmrmi byaseferencaitanddd & Pateniieatht
HYUFR 1 In "r’%ﬁf?‘&rgl ea‘:%gg‘arfe%g% tlilsvgl Ieggﬁ'tp: gs of

suitabl e R , and R' groups include nethyl, ethyl,

g p’@@%miyél%? r o%ﬁq{heb“fgém %%ﬁﬂ%ﬂ%ﬁl&ﬁ&u{r?@mﬂene glycol,
ntegggt?r?l\é'ngi g@rc@? @%Sﬁ)ﬁér&e b@&@ldﬁibybpy!@ﬁ @&j@ﬂ edipplitylene glycol,
FribiyieablghycoR ankd ) theneiiond Sheasin gthgp ﬁg{kﬂe group
contains from two to eight carbon atoms. Other useful polyhydric alcohols
include glycerol, pentaerythritol, 1.2-butanediotl, 2,3-hexanediol, 2,4-
hexanediol, pinacol, erythritol, arabitol, sorbitol, mannitol, 1,2 -
cyclohexanediol, and xylene glycol. An especially preferred class of
poiyhydric alcohols are those having at least three hydroxyl groups, such as
pentaerythrito!, dipentaerythritol, tripentaerythritol, sorbitol and mannitol. Most

preferred is pentaerythritol.
Additionally, the ester of pentaerythritol, used in this invention may be

purchased from Chevron Oronite Company, 1 LC San Ramon, California and
may also be purchased from The Lubrizo! Corporation, Wycliffe, Chio.

Neutral Phosphite

In the present invention, preferred neutral phosphite compounds inciude

trinydrocarby! phosphites. More preferred trihydrocarbyl phosphites include

trialky! phosphites. Most preferred trialkyl phosphites include trilauryl

phosphite. in addition to processes that are well known in the art, trilauryl

phosphite is manufactured and sold by Rhodia, inc., Cranbury, New Jersey
-10-
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20 Preferred neutral phosphite conpounds include
tri hydrocar byl phosphites. Mre preferred
trihydrocar byl phosphites include trialkyl
phosphites. Most preferred trial kyl phosphites
include trilauryl phosphite, which is manufactured
?Hg dssf?llaﬂ(é? Y RRes tRe tr%ﬂé na?rﬂéthl%pﬁaé h“EPed\dd:Bﬂﬁig tdme
name ra hos 25 TLF' . In addition to bel
mma dsredurapbos a8 dihis campoundk ganiaiRs Pbe L% g’*ﬂ‘ﬁ}"

nth
dBoSsed 1 Fl0os R HerdRA b BRARE A BsS tich 0% dent
efbIn i ncor porated by reference. 30 The Lubricating
i | Conposition The |ubricating oil conposition of
the present invention contains a major anount of oi
ol né&tpi | bRBEAHHIS ARSI ¥udings BialRynphospiite)it refretémted by
ant| - shudder additive conposition, which conprises
the fadipwingdotmdiae neutral phosphite 5 compound and at
| east one dispersant selected fromand (b) at |east
one hydrocarbyl substituted succinic di spersant
seReayed fromthe group consisting of a hydrocar byl
bi ssu m de and a hydrocarbyl substituted succinic
te fof aﬁfplyol and m xtures thereof, wherein the
drocarbyl™ substituent has at |east 50 carbon atons,
mhereln the additive conposition does not conprise 10
an et hoxyl ated am ne; and wherein the additive

omtmzpfem RiBnadd & ameindepepdenily hydieeamay! grotsdeaviig fom
| aﬂ:rﬂ%t §g$'22 c%%cfhoé%H ?&éﬁblyﬂf&ﬁ'a@%gt 4 Rpbbddt 18h@irbon

frig=or 1 conpo ENYSh Yal so cont ai ns 1
ratoesand mont: gesfetabinfromeaboat 6 to 46 carenafamscdhByR. R’ and

tituted di
P Siobt o955 PSP, P TRARSEF LRInEhE chd
ha‘t‘lﬁih@ﬁ@h?d’rbcér%bﬁﬁddﬁdﬂ eReﬁmsenmt;ve tsampEserd saitble &, R’, and
nonosuccinimd 1S at

ReGENPB AR EHYA Sy T REPH) B TR LSS (%

Cry§ Chhiodeegd, h-8iodécd Sfe decyl
B o e e éggo I e

arp .
smadectam@t@mcrﬁearyauPwﬁém'ai@@f!'oa%% ci e ﬁf/%iéy iR R
gﬁﬁ?ﬁggﬁfga&qgﬁ (;gﬁyannunt of the anti-shudder

i ve  conpos t|on Is added to a base oil that is
sufficient to lubricate gears and ot her conponents

|
Bisianra tePlsl Rtbends, BhalRidsiinilde BRIt hpepnites.
t ke | fef@r@étﬁmﬂtybtbcfatb;ﬁbhomhﬂedum%ddwtrwia‘l poosphites. Most
i ool bug Bl Pl TSR L e
Obnd eeﬁ t‘é@’éﬁ&ﬁa Vihe CaRd fe)marketsd tRdee lth@tmdmhamé Duraphos

anti - r additive
TLP.

In addition to being purchased from Rhodia, Inc., trialkyl phosphite may be
synthesized from well known processes such as that described in U.S, Patent

No. 2,848,474 which is herein incorporated by reference.

The Lubricating Oil Comnosition

-20-



10

15

20

25

- 30

package. Specifically, the lubricating oil
conposition conprises (a) at |east one neutral
phosphi te conpound conpri sing preferably from about
0.01 wt%to about 1.00 wt % trihydrocarbyl phosphite,
such as trial kyl phosphite, such as trilauryl 30
phosphite. Mire preferably, fromabout 0.10 wt%to
about 0.85 w%tri h%/drocar byl phosphite, such as
Thé autiigatigghols pempesifianetthgPresant eption RYLRINF EdT2j0L
€S t QR QR theRRins HTRIder
B kY Sl Df“E@TJaH% VEBbLard 3 nf ARG OF thefaHAPSHTR
whdtive t:bmﬂosmm wHiciphorsptisese(a) st sasteng W‘ﬁfﬁl?hos?h"?e

Baanpund fg Bl Bgsfne (ibhAYEH s ROl Fand )R BarEnd 1

g@r%b%ﬁﬁ%u&hﬁﬁed\é%diMC iaﬁb@utsa@tt éélemie%ftqrm ﬂ;ec@rgualcbwlstmg
osphife, such as tria
of mirkgiapeiaphesrEcs and e DAy SHaSfiy Hegic ester
%F]Ia q‘?::ﬁ)a)gﬁd HigtOres! tﬁel%'&ﬁ VRREreR tHe I}Wdrdéafmbswﬁtm.(elm} haé at

I cating oil rrPosnl on |s a rocar 0? ise
uaam 66 cartian aiemsméﬁ@l fsfgﬁé Gamp

i B LA I s et
bﬂo&ﬁdmeé iangrimaly anside lof asoroshain SBMIG@%LR@;@\':@@M% if the
ch bor at ed
et L0 o Sl g o
EtH@ Rydocaes! %dtfsﬁﬂlt@cﬂ sbmcsmc @iltsmershmt tcsumhoas:cmiﬂeeﬂ at least
i ssuccinimde is in ica 0 i on.
Vi3 e Msre perfaneq the mmgﬁaﬁj? f%wb&ibs{%%dﬁ{&gﬁb‘g wt %
ch%ﬁaééﬂi‘%& hﬂiﬂ%ﬁcmﬁl%@e %Satﬂ@ﬁt 7t 5-2% &tlen more preferred the

I'ssSucclinim such as borated bissuccinimd

im0 nbthediydrecarbyl gubsiitutesgissingG Jperppatto @cgfogpggpwde is
<l gﬁasggg%o Bstoiahid 1ADRMb o e Wdfohroll subdfdicd SlRcinic

succl ni mde, such as borated
biissareantrto matosuscinimidéds $:dbri cating oil conposition.
20 I n anot her enbodi nent, conponent (b) of the
| ubricating oil conposition is a hydrocar byl
SR SHbiteamsun o Mcasts teudder sddjive gompaaifonisa@ddassto a

tﬁéggz%ma%@?s&%w%ﬁtgﬁﬁgé%&f‘éﬁ agS AR calt g ore

@QHHB ?brﬁaﬁ& aéd)&or%u@ﬁéigrvaﬂébmfmmsyMS asuch aas
ester omfentaer ythritol. Mre

atwﬁwce theoshuddsy that i eaused ky friction mdu*::ecia vz% ’[I%h Trypical ly, the
lubricating oil composition of the present invention comprises a majpr amount

of oil of lubricating viscosity and a minor amount of the anti-shudder addifive

package.

Specifically, the lubricating ofl composition comprises (a) at least one neuiral
phosphite compound comprising preferably from about 0.01 wt% to about
1.00 wt% trihydrocarbyl phosphite, such as trialky! phosphite, such as trilauryl
phosphite. More preferably, from about 0.10 wt% fo about 0.85 wit%
trihydrocarbyl phosphite, such as trialkyl phosphite, such as frilauryl
phosphite, is present in the lubricating oil composition. Even more preferably,
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25 wt % of an ester of polyal cohol, such as an ester
of pentaerythritol is in the lubricating oil
conmposition. Mdre preferably, fromabout 0.3 wt%to
about 5.0 wm % of an ester of polyal cohol, such as an
ester of pentaerythritol is in the lubricating oil

TR EBob 55 o ok F:20 U IR BRApnctefil! sliches

e&hl&y pHosphitd, a;ecbrhbrtmboty p!sosphutEhse p%ékkanibm thathibrigating oil

SR, NoshpeBrEN SO0 e OB S ephi o Ff WA
frﬁ%béﬁb%ﬂ&bhi@@ stcRia%ttHaIRyI Phokpiitd) ¥ dER 8 iribryl

bi ssucdni m de and the hydrocar byl substituted
sehasphite iegfasentbin the pairigating oil ¢p@PERIEN.0i | enpl oyed
may be any of a wide variety of oils of lubricating
viscosity. The base oil of |ubricating viscosity used
i In ecimixatipmest. componesiy(bbef thiedebrinatiog bl compsyitiomista c

s Ay, B BSFRIIIY B Red e

050 barbowa0dtns | congeingaireferabip érohaahaound 0 Wity th about

t het t 10M ner.al
of 2 Vi o g R mige LB a5 hosH RGO PTG, Such 2s
| BsrhiedisduRiniBRINISre ;ﬂéfe@éﬁi}/ Mfrdim aﬁ@ﬁm benit% tartout
other oils that are ordinari used |nIubr|cat|ng

OF D Wingidussu CERuTIdSy REIEES BORTTaated RIS, Such 2
d%zs&%kiﬁsrﬁ?é@ﬁ@ﬁ%@%brﬁé% %ﬁi ) Eﬁoﬁnﬁer% preferably,

synthetic esters and m xtures ere havi ng t
diesrinrabaut/0 §om)‘§’$ twabqay @r&w&ﬁmﬁb%ymlwgtdec sl as pest-treated

in far

SRRl it bPm b S RETENAS TS R 8%t Ra g1

Od:dmp%sﬂiorm Msstn:rrefemtﬁyt fforo labbytém d%t?/b@mh t=yih 6 Destos of

roocedures usi ng carhon oxi de .an r

DRISTCAInER, SoH Sos HRaet Romy Gudite. GEH 87 Ot cr ¢

hyigéReitaR il melmsﬂma@kﬂglmz%mbd@mowers of al pha

ol efins having the proper viscosity. Especially

useful are the hydrogenated Iiquid oligoners of C6 to

rﬁtﬂr'éﬁ%édﬁﬁ@ntaﬁo:% oﬁerﬁe(ﬁ?ﬁﬁthbrlbﬁﬁfatmﬁbff% Bsition is a

benzenes of er viscosit such di dodecyl

bwmbyiw@smetamGlm%@star okg no ekang @mtts"ﬁs tharedfude

t r [

B Bl Bl o R SR SR R B R ABARO K hbiing

Tiygmcabloutd aﬂpdrtefnstceat&m |1dﬂﬂalm%lof adleptd:re»f polyaicohol, such as an

A eriRand Al M RIS R b 205 i byt 8.0

eﬁi"ﬁ@aﬁ%@%ﬂo‘?éofyé@ﬁhﬁﬂ ¥t 85 affestap R paderythritol IS m the
di carborylic acids and nono_and di %droxty al kano

clihricating ailcampasition: dviere ryefarably, Epm @byt Gt % {© about 5.0
SW% e hih Ssfirlo? pBRBIcBhSOstSPh¢an ester of pentaerythritol is in the

- lubricating oil composition. Most preferably, from about 0.4 wt% to about 5.0

wit% of an ester of polyaicohol, such as an ester of pentaerythritol is in the

iubricating oil composition.
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Thus, the base oil can be a refined paraffin type
base oil, a refined naphthenic 30 base oil, or a
synthetic hydrocarbon or non-hydrocarbon oil of

| ubricating viscosity. The base oil can also be a
m xture of mneral and synthetic oils, Goups |I-1V’

g‘&' £ Finet BrBDdiEites the Meséntinedrionecorhparend (B)of e

roup I, Il'l and mxtures thereqf. Prefer %.base -

bibrigatingcoilempesian@ay Pe CRNT SR Qi FY"%QC@‘%@- ISsyREnnide
[ i Philli

B8 e B R o ey be

pur chased from ChevronTexaco Corporation, San Ranon,

lifornia. Anot T ef : O | el

=B i i o ik B T B A of oy SPLERSRGS
ggﬂgigtg% ggcld\il?]sfem;l & mia_im'lag gi@sgidﬁtyi gseal inpucih chmpositions may

_ _ NOWN , : , o
FeyeET Gt BT o bote GOIG FbeBgIP TRy ee
%{.fé@f‘ét 4(93(?‘,%@ é)ﬁro&rOpdsﬁrﬂam e0zC fprefesdisiy abod beidw 0°C, is

er Additives The follow ng additive conpgnents are

aleainhles Tbe begersilpmayrke %Wﬁgri@m synthelc pitptya) sources
Q@é%"f‘ggé’fgf 'Eﬁ%%égﬁ’e bsd BRIPhRSAMNtioRVEAtdTor Hlaegse,

ditives are provided to il]lustrate

taeaffinieseaphthenie and other ioiis that aye ardinatii usart BrvkiiFatigg of

limit it: 2 Metal. t i zed: _
rnoetions om By Ok FEflB fy Salii, 88 fqrocarbon syntheti
?d[:sgaw!syﬁté@ﬁmestm ahd enettiess, thercd hedng the deritedsyiscosity.

hrcrpcarbn sxyETRghe BRY ety [P 18 plgparmy om he

the@atidh 67 Bitlyidhed beKHipREGREH iof PR bi)at et f
%ﬁu?i zaéd oraur¥sul fEr?zgg al k%/l or al ké? 83 prepared from

riayshodesben sxntheis arocsdltes UHNGEAEAR i@%&ld)éénwa‘?ge“

;@%Fe% ﬁ?f&? %gli'?l% lﬁxz%hlja‘ri’{;r g@éﬁ:}%ﬁg?&g g byniedc ehaiscaaon oils
include liguid polymers of alpha olefins having the proper viscosity. Especially
useful are the hydrogenated fiquid oligomers of Cg to G4z olefins such as
1-decene trimer. Likewise, alkyl benzenes of proper viscosity, such as
didodecy! benzene, can be used. Useful synthetic esters include the esters of
monocarboxylic acids and polycarboxylic acids, as well as mono-hydroxy
alkanols and polyols. Typical exampies are didodecyl adipate, pentaerythritol
tefracaproate, di-2-ethylhexyl adipate, dilaurylsebacate, and the like.
Complex esters prepared from mixtures of mono and dicarboxylic acids and
mono and dihydroxy alkanols can also be used. Biends of mineral oils with

synthetic oils are also useful.

Thus, the base oil can be a refined ;{Jarafﬁn type base oil, a refined naphthenic

base oil, or a synthetic hydrocarbon or non-hydrocarbon oil of lubricating

viscosity. The base oil can also be a mixiure of mineral and synthetic cils,

Groups -V and mixtures thereof. Most preferred base oils are Group I, i

and mixtures thereof. Preferred base oils include a blend of Chevron Phillips
23
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25 3. Anti-Oxidants Anti-oxidants reduce the tendency
of mneral oils to deteriorate in service which
deterioration is evidenced by the products of

oxi dation such as sludge and varnish-li ke deposits on
the netal surfaces and by an increase in viscosity.

PaapLep mﬁ{xctﬁmayb%ﬁaﬁﬂséduﬁﬁﬁ Whelront PIBS, wbectiemis

I nvent1 on 1 ncl e, but are not limted “él;eﬁgon Oaco

ﬂ’"yw EpH iR ap%kwmh o8y bamuschased fram
( . t itis
ogfpors or!{I %Joagﬂga ﬁ al Olqlli pﬁf@é}%gyﬁﬁm% 0
pefdchhad 2-whitth yiayﬁ)e: mnchaasedjrqm SerglGanada, Caigary-Alberta,
é 2' - et hyl ene-bi s(4-nmethyl -6-tert-bUtyl phenol),
anadByt yvi i dene- bi s(3- met hyl - 6-tert - but yl phenol ),
4,4" -isopropylidene-bis(2,6- d|-tert but yl phenol ),

%d%t.o&%&p'ﬁg?%@%&@gﬁ ) H‘f(go% Lﬁ?gﬁ%@ ef?r!)r}lposiﬁons may be
gx% g Tosﬂféeé&%ﬂ\%%n?o%ﬁtﬂm@ttﬁwbre%eﬁt’@b@ﬂit&)hﬁbw&,a
d| -tert-butyl- nmet hyl phenol

Iiphdd-otter t - but yl - 4- et hyl phenol ,
2,4-dinmethyl-6-tert-butyl phenol,

2, 6-di -t ert 4-di net hyl am no- p-cresol,

Dibedhdditivds 4- (N, N - di met hyl ami nonet hyl phenol ),

4,4" -thiobis(2-nethyl-6-tert-butyl phenol),

2,2 -thiobis(4-nethyl-6-tert-butyl phenol)
bfh%(f%ﬂmﬁqpyégdﬁwemﬁfpgy\eﬁtstaee examples of some of the components
1010- buty he@b{” sul fide, and

dhal( @renariavpebly. Bupipyed I {gRIRsRigyAnfion. These examples of
D PRRAR 'af’é]h ?(Pt% iRISHGR iR brbsdvitieeiion, meltheslearelnist
are no%" e to, ! al kyl at (rabd di phenyl am ne,

phEnged &b tnhmtnapht hyl am ne, and

al kyl at ed- al pha- napht hyl am ne. Ot her types of

i dat,i ors i ncl ude netal dithiocar bamat e
oﬁ( ) M%anggg ‘%n ocar hamat ez and

1515 rutituyized obsfuliusaey Rtk of alkenb RREAJIFS, aikvl or alkenyl
Ant i - Wear I

Ceduc earﬁglgf g% Btf%éiiés tb'@a?ét%d E?H@nétgg égﬁﬁn égn‘grsgiss%gﬁm
such agemnt saliss rudle-hybtdxyaﬂeji noalklenyharemaﬂ@compounds alkyl

Do P ittt b oS0 Toroa Ae RS, SRy BPyhiREes o
est er Sgr ﬁ%xﬁﬁéyiﬁﬁéﬁatak afeRl sxasof dkarRisboits hétat satis of an

Anti - Rust ent
( alkyi or a enyl multiamd and chemical and physical mixtures thereof.

3. Anti-Oxidants
Anti-oxidants reduce the tendency of mineral oils to detenorate in
service which deterioration is evidenced by the products of oxidation
such as siudge and varnish-iike depaosits on the metal surfaces and by
an increase in viscosity. Fxamples of anti-oxidants useful in the
present invention include, but are not limited to, phenol type (phenolic)
oxidation inhibitors, such as 4,4‘-methyiéne—-bis(2,S—di-»tert-butyiphenoi),
4 4'-bis(2 6-di-tert-butylphenol}, 4,4'-bis(2-methyl-6-tert-butylphenol),
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a) Noni oni ¢ pol yoxyet hyl ene surface active agents:
pol yoxyet hyl ene | auryl ether, polyoxyethyl ene hi gher
al cohol -ether, polyoxyethyl ene 25nonyl phenyl ether,
pol yoxyet hyl ene octyl phenyl ether, polyoxyethylene
octyl stearyl ether, polyoxyethylene ()ley' ether,

POl Y 0S¥l A S %&byl@%ﬁsﬁlﬁggﬁé&%

pol yoxyet hyl*ene sorbitol”’ nono-
pol yetthAbeM;dgheyblsl(3—nm‘hhyifﬁ-’eettm4tyipheﬁ0|) b) O her

conpo t

Ot B R bbYs 25k e i
sal t s mamfid-n @rg)i;bh‘emﬂ) n@ambuwuaémbrs(mddnemmemz),
carboxylic ac

phos pHuA emetylane bisi- et P o utEheRIErO AR Bhut4

pr oduGhetQbipRéiot! @B%ﬂ%%!ﬁIMlﬁ%&& ﬂ-@imethyl@ “ert-butyl-
pol yoxyet yI ene al kyI et her, and pol yoxyet I_%u‘h(_ene

sor bi phanels 2 Srdi-tert-dimethylaming-erasess o2 §h-de AN Near
e b s e T

(prind ary
di phery2' —tls:ubrfs(@meth;éﬁﬁ;aﬁ-bwmmm)o bis¢armetiay!-4-hydroxy-5-tert-

chl ori th ne, [fl.ugQr
ead HogHHERbe et Apieedd SRR RSNy
di t hi Qﬂﬂ@é’@ﬁh’iﬁlﬁ&wwdxﬁaiﬁmmﬁh‘tﬁ& lpdﬂﬂ@,ﬁ&l’t%& not limited fo,
Friction Modifiers Fatty alco{(“a a![xtbé aci d, am ne,
bor at ékviaied firhgnylaminginhesy-ajRbe pRRkEYa i tes
and p Q@%ip%m I'uHQr‘anb. Qﬁﬂh@%%@&%@oﬁ%f@ﬁnhzbmrs
Mul ti functi onal |ves

include metal dlthlocarbamate (e.g., zinc dithiocarbamate), and

15-methylenebis(dibutyidithiocarbamate).

4. Anti-Wear Agents ,
As their name implies, these agents reduce wear of moving metallic
parts. Examples of such agents inciude, but are not limited to,
phosphates which comprise no more than 0.08 wi% of the lubricating
oil composition , carbarmates, esters, and molybdenum compiexes.

5. Rust Inhibitors (Anti-Rust Agents)

a) Nonionic polyoxyethylene surface active agents. polyoxyethyiene
lauryl ether, polyoxyethylene higher alcohol ether, polyoxyethyiene
nonyl pheny! ether, polyoxyethylene octyl phenyl ether,
polyoxyethylene octy! stearyl ether, polyoxyethylene cley! ether,
polyoxyethylene sorbifol monostearate, polyoxyethylene sorbitol
mono-oleate, and polyethylene glycol mono-oleats.

b} Cther compounds: stearic acid and other fatty acids, dicarboxylic
acids, metal soaps, fatty acid amine saits, metal salts of heavy
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‘derivatirves

Sul furized oxynol ybdenum di t hi ocar bamate, sulfurized
oxynol ybdenum or gano phosphor odi t hi oat e,

oxynol ybdenum nonogl yceri de, oxynol ybdenum di et hyl at e
am de, am ne-nol ybdenum conpl ex conpound, and

sul fur-contai ni ng nol ybdenum conpl ex conpound.

Vi scosi tgﬁ|fbpg%>agh BHEY Ehhokic/ TS e uf 36|ﬁq§dfﬁealcohol and

pol yner s propy copol yners,

styrene- mﬁmphemeemapolyners, hydr at ed

styrene-i soprene copol yners, polyisobutyl ene, and

di spersant type viscosity index inprovers. Pour Point

Repr egwpniisiidiel ynet hyl net hacryl ate. 12. Foam
11T CBIPBIRAS OF alky e SNSLBEY VR8RS PolvOR/etiiens
D Sa'éil&)/é{h@?[éﬁ}dgfme Redi8itar édtaz 0l e

erivatives, and
mer capt obenzi m dazol es. 13. Di spersants Al kenyl

spicCi M efRSPreabi@NAhti-PIGH | AYefitsOE /ANOdAddrd vvl th

ot her organi c conpounds, al ken | succinim

m)dl f iZdnr diglkgdsdithiprhasphate (ﬂi“t"‘]?ﬂi 6@%??%%?‘5&% ﬁrt’% aryl
or ht%ﬁer)a&gﬂ?n}{? gU&l@Sr%@fl{g) W:hﬁ::ro%%%&%@é enRAihhiY at es

and t reated andl ogs, I metal or m xed
al kal |na;niatl'mileneaflualotaﬂ®flp@du9ﬂhxam sadpwmphthenate, neutralized

di spersi on ted al k

di sperBeghtety. dBitosEn s Tald PP B PipLEfares

pol yani de ashi ess dispersants and the |ike or

m xtures of such dispersants. 15

8. Friction Modifiers
Fatty alcohol, fatty acid, amine, borated ester, other esters,
phosphates, phosphites and phosphonates, excluding ethoxylated

amines.

9.  Multifunctional Additives
Sulfurized oxymolybdenum dithiocarbamate, sulfurized
oxymolybdenum organo phosphorodithioate, oxymolybdenum
monoglyceride, oxymolybdenum diethylate amide, amine-molybdenum
complex compound, and sulfur-containing molybdenum complex

compound.

10.  Viscosily Index Improvers
Polymethacrylate type polymers, ethylene-propylene copolymers,
styrene-isoprene copolymers, hydrated styrene-isoprene copolymers,
polyisobutylene, and dispersant type viscosily index improvers.

11.  Pour Point Depressants
Polymethyl methacrylate.
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Met hod of Maki ng Anti-Shudder Additive Conposition
The anti-shudder additive conposition is prepared by
m xing the followi ng two conponents at el evated
tenperatures of about 70F to 195F, for exanple, at 20
about 140F: (a) at |east one neutral phosphite

@grrpopgﬁqn isihras tri hydrocar byl phosphite such as
trialk phosphite, such as tril auhtg)(la:p hosphi trg, and

(b) a»t\lkvieagtha@wéatﬁ ﬁ@b'm%‘% and dimeBy

substituted succinic dispersant sel ected from t he
group consi sting of a hydrocarbyl bissuccinimde and
a3hydl\m0:gdctmib$t ituted succinic ester of a poiyol

and res the eof r

S b PIAURYICRES PP R Raierdie ok Merie flelezgle |
from a@mdtwgs,%d/m&/mpt@bnmmn%kcﬁew%of at | east one
neutral phosphite conpound is used in the additive
conposition. Mdrre preferably, fromabout 1.2 wt%to

ahout Disbetsamtdo of at | east one neutral phosphite

d diti.ve. L QF .
ror o BlkeyCaBRRimSs (4 e Sl R EATIE i o brganic
W % - @phoBTAds, BIKEhOr sebinicikies nadutisd by ﬁ’eszm%atmetaﬂbmm
61.9 W% of at | east one neutral

i s usethyiene ¢rsbenale of bare 8REoRF1IPY ‘&t %ﬁ%f@egﬁfegggu V%’ﬁs
about By Jch%!\f g&% re%%%réa 18ds, il Hetdt 86 @ixedlailaandtapne

hydr ocar by stituted succinic dispersant selected
from mﬂellge eaﬂh cwiali e ates, dispersippgrobbydngiad alkal metal
bi ssu an ﬁ.}élpgl o‘ﬁlé%
ester%é)fr‘@‘l Wéﬁoﬁ%gy Rglﬁﬁe:—g%rlﬂ? ereo Pé{éﬁg)rel n Hé“aghiess
hydrowdéyéar@ybsd iHelletormixtuaes bbaisth dispaisais. i s used
in the additive 5 conposition. Mre preferably, from
about 19.0 wt% to about 98.8 wt % of at |east one
hy&iheaas RidkimRest-Bhudest upnietemgbsiien sant is used

i'n the additive conposition. Even nore preferably,
fromabout 30.0 wt%to about 96.1 wt% and nost |

i-f% gﬁt??ihydcferr% abe %m%%s%oﬁ“ts%r‘ébamg m%gﬁth\élf&’ﬁovﬂﬁg two

east one h rocar byl substituted succinlc
obwnmzmiﬂ a1 slovated tempetra@ra@ af abee 7P0F &P §; farsrample, at

84 2bSH efja)% lea®f oid e iF 8 SHREphY ESthAAUR, such as
trlhydrocarby[ phosphite, such as trialkyl phosphite, such as trilauryl
phosphite: and (b) at least one phosphorous-free hydrocarby! substituted

succinic dispersant selected from the group consisting of a hydrocarbyi
bissuccinimide and a hydrocarbyl substituted succinic ester of a polyo! and
mixtures thereof, wherein the hydrocarbyl substituent has at least 50 carbon
atoms. Preferably, from about 0.10 wt% to about 90.9 wt% of at least one
neutral phosphite compound is used in the additive composition. More
preferably, from about 1.2 wt% to about 81.0 wi% of at least one neutral
phosphite compound is used in the additive compesition. Even more
preferably, from about 3.9 wi% to about 70.0 wt%, and most preferably from
about 5.7 wt% {o about 61.9 wt%, of at least one neutral phosphite compound
is used in the additive composition. Preferably, from about 9.1 wt% to about
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A first process for making the finished |ubricating

oi |l conposition conprises 15 the addition of the

anti -shudder additive conposition described above to

a maj or ampunt of an oil of lubricating viscosity,
with or without other additives present, wherein the
?ﬁ oGP Hf‘ibaétsor@ t%@?&farﬁﬁ aNbSfuduchinR\distedsdrhakldcted

ubrlcatlng COHDOSItIOﬂ al so contai ns

rfmno@acgmnw nomstmgr@ @ hydeogasbyl &rsﬂucﬁlﬁ@nqﬁ/m% gydpeardyl

S SRR L S ey mBE e

Iauydro@aan/bgnhbgmtm his belkasiUEd atoims @iuspd irsthgtaddgive

" B, oty SR T S g o

JeH:E bRk ‘Plygfo%ﬁﬂfw auiistiti@edrBnesinic d:spersam isl sedtin freaadditive

8: 2. Nbst d t f .
SaPORTane oD FRITRREERIA0e M 800 Lk IS BRPY s W%
o gl rfRGsit ngfeilabh? erEeébi‘ﬁ’l’[ %81t enbboult 4R 257 at least one

|t|v nposition is present in the |ubricating
myurmnmsubsst@weﬂ [BUpEiBc T impeRs indha 2ddiivE ¢ o

ﬂ{:{%} ﬁ,gmoo wt % nore preferably from about 0.30 wt%
t 50t 8. 85 wt % even nore preferably from about
0.50 wt% to about 6.70 wt% and nost preferably from

out. 0,7 04o,£oabou 596”¥vt% based on the total
M@WS L conposi tion. 30 A

second process for naking the finished |ubricating
oi | conp03|t|on co t he se arate addltlon of
e firs Pracsip RTeneking hefinee 9Qeogirasfign comprises
b Bl 47 ALt bheaer agdiace bbﬁﬁhoélﬂoﬁ bes@itedebove to 2
ricating viscosi third process f
rma;on gmdmst oi an gh@%ﬂuéncpat@l rwﬁqog;@g witheTgthoe other additives
%,B%rﬁ drhé oY?m%%ﬁpggjréé{éF thadl 50 W% fr8Vibd vt if the

e an er ad tlve co osi tion,

_ mbmalngmlmmmmdimlaim padhing mmme@pmpﬁ@ 7 thg ratig of

20

25

30

ckage.
ptg%a hStgﬁkga §Uf mg eﬁé’.{l’% g%gx&%l?&u ﬁthc% 1S, a1t ieast
of.3l Wrb%éieﬁ@dvihgwﬁ% bmhe\MRelrﬁmanbyi isebst]gpmﬁuwycuamunt
is greater than 50 wt % e-of the P
|¢f§g¢f§ﬁ6fnt0 o oecp e it 4 RSt parp. BTy Bereited, the
|5%@§‘?e VS EShyl QUbLHRRRNSERir BispeRahtid mgackumt:cmmde is
imted to automatic and continuously vari

t atdeasti®2i Mest peiereed thedrfig of thW@ﬁﬁﬁhﬁftaﬁeﬁ sgipeinic
the @rrsgﬁﬂatmb s%%i‘n d& %‘%ﬁgg& gt @‘re@@dﬂﬂp Wé@b«ktﬁhdder
t 9'3R smSS|ons 0 re uce s Preferably,

aﬁdfclim\aéﬂcmidposm&w Bqoesent ttmipb@d:atingrolhwrrmqsﬁ'@ntm the range

bR FEMeB o Bbbu GIRARLR fbrd Boauh et spbuapsslucs
a%%pétso& 8L Wi ébnaboret pr&fe%ébmﬁz@m abeut 0BE wi% to about 6.70
preferably from abo t q,,aboyt %
1L, BRAMAshBISERPT fompaRputh 78 WreRiaboub 5 62 “@’/‘eé’aggg on
%%q’gr%ftﬂkﬁl bBtaingWl @htpaditidrhe | ubricating oil
\c/:\%hrﬁ)ig{s)? tion. The gntl ﬂﬁudder paddl tive
A second process for making the finished lubricating oil composition
comprises the separate addition of either component (a) and component (b) of
the amti-shudder additive composition 1o the ol of lubricating viscosity.
-28-
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20 conposition will optionally conprise sufficient
inorganic liquid diluent to make it easy to handl e
during shipping and storage. Typically, the
anti-shudder additive conposition will conprise from
about 0.5 wt%to 45 wt% of the organic liquid dil uent
and preferably about 2 wt%to 20 wt % Suitable

organi c diluents which can be used include, for -

éxthimp pegcess foraenaking Hierfisishegond gemirises mixingiibg gpti-shudder
1Q0. and hydr . ' - e

At B Pt A M DB RS b tpofients S e it chtbr
WiaKEies chipositiohavith 4 Secand2@iditite package thereky podueing @
Testing 30.The anti-shudder | ubri [ Ll
SOmbSTaGPaeRRos e omplrrAdERive ihRds s nen.afded to
thRaiSRRAIAbUNYRE 8F HilGP IUMPatnPisCE3ily, whiemih the majority
ant1-shudder test requirenents to the DEXRONL: 0-111
spusint iaﬂﬁa@ﬁtnm@:m%@} Ill, H Revision, Automatic
Transm ssion Fluid Specification, GWI0055), using

the -29- Electronically Controlled Converter C utch
NESEED Rrese i hvention
Engi neering, Inc. at http://ww.globatihs.com The

ECCC Vehicle Performance Test eval uates torque ,
CRvRELST infuntdeis asel isldepregsesshuddar indgnsmissions, including

h teristi by .. ing.th I : -est ed
i goEEREiRARRBELE AP GaRea AUEBE ety R e
PRRcaN thé’%ri@@ﬁ%}éii Sfthe phesantiinventich testtstsmatabl so
be used to detect v

i ether there |s udder, i.n th
tqommRATiests igAransmissiRnsHig %‘m@‘@@&ﬁﬁ} E%rafﬁ'\é{ thp Qhugder
.tac%icﬁtk\)epc%'iﬁﬁsgioﬁﬁg phddeft AR tigrRAlS 6l cdMpbéitisn in the range
invention 'and are not to be construed in_any vvaLX a3s o
| 6iraboun. 1t iveYstoopieub 1 1 0Rentm aete raTeratiy il aput 0.30 wite
Efé%%'u? 8.385 wt%, even more preferably from about 0.50 wt% to about 6.70

wt%, and most preferably from about 0.70 wt% to about 5.65 wi%, based on

the total weight of the lubricating oil composition. The anti-shudder additive

composition will optionally-comprise sufficient inorganic liguid diluent to make
it easy to handle during shipping and storage: Typically, the anti-shudder
additive éomposﬁion will comprise from about 0.5 wt% to 45 wt%. of the
organic liquid dituent and preferably about 2 wt% to 20 wi%. Suitable organic
diluents which can be used inciude, for example, solvent refined 100N (i.e.,
Cit-con 100N}, and hydrotreated 100N (i.e., Chevron 100N), and the like. The
organic diluent preferably has a viscosity of about 10 to 20 cStat 100°C.

Performance Testing

The anﬁ-shudder lubricating oil composition of the present invention typically
meets the General Motors Corporation {(GM) added anti-shudder test
reguirements to the DEXRON®-ill specification (DEXRON®-IIL, H Revision,
Automatic Transmission Fluid Specification, GMN10055}, using the

-29.



10

5 An anti-shudder additive package was prepared by

addi ng 525 wt % borat ed bi ssuccinimde (from

pol yi sobut enyl [1300 M N] succinic anhydride and a
heavy pol yam ne, HPA-X, avail able from Dow Chem cal
Conmpany) di spersant (which conprises about 99 w %
ggﬁ%ﬁaﬁi‘ééig)uﬁ%ﬂed%&%n\é& Yit(ECREr D EEY TesOBhich may be

crum

onate, 0.04 wt % Durad 310 I\/é)é'vygi%ch Th
puichaseasskom |HSXEEngieearings into AHRHS AWWELAIaPR - 8% PaPs) e

9 ‘ |Gl I sii
BretRyEhfle pEiRtned Toot YIlcS WTle 26fvett shullforiditbsip
Bpesphirite), crardfenittis by enuning thevehiels & be iested 0B,

0.40 Wt % ami ni ¢, oxi dation_i nhi ki , .
Siarapastsr dnauph uaeres of Bre A thinBspdeg gl Ya conditions.
AARP rodd%ests| rh&yp Bisb asasketaa nstath Whisther thdre 02shwddsy in the
Uni sol Red BHF, and 2.6 wt % Pol Yal kyl 15 Methacryl ate
RBedSEofR- | ndex i nprover (PMVA-Vil - 350,000 MW
average) to a base oil conposition conprised of a

base oil blend conprised of about 88.77 wt% E{LSP 1?0
Nhetiolidwing gxarpissrare aseseniacin fuRiate aresifigmbodiments of

[ POLA] ' j g thé.sd8pe of
S A R e Y bl
fi@mvehidm on Phillips. Conpany, Wodl ands, Texas. 20
The conponents were bl ended for approximtely two hrs
at a tenperature of fromabout 120 F to about 140 F.
The lubricating oil conprising this anti-shudder
addi ti ve package passed the GV DEXRON(r)-111 ECCC

Test. Exanple 2 25 An anti-shudder additive package

was prepared by adding 4.5 w % succi nate ester of
pentaerythritol and polyi sobutenyl (1000 MAN succinic
anhydri de (PIBSA) dispersant, 0.0022 w % cal ci um

sul fonate, 0.1 wt % pol yam de of

t et raet hyl enepent am ne (TEPA) and isostearic acid,

0. 565 wt % Dur aphos TLP 30 (which conprises about 90
w%trilauryl phosphite and 7.5 wt % di | auryl hydrogen
phosphite), 0.02 w % Duraphos AP 230 (dil auryl

hydr ogen phosphite), 0.9 wt % phenolic oxidation
inhibitor, 0.05 wt% thiadi azol e derivative, 0.05 wt%
primary aliphatic amne with highly branched al kyl
chains -31- (Cl2-Cl4), 0.5 w % benzoate ester, 0.002
Wt % silicon based foaminhibitor, 0.020 wt % Uni sol

Red BHF, and 2.6 wt % PMA-VII1 (350,000 MV average) to
a base oil blend conprised of about 88.77 w % RLOP
100 N which may be purchased from ChevronTexaco

Cor poration, San Ranon, California and

-30-



10

15

20

25

30

5 about 11.23 wt % Chevron Phillips PAO 4 cSt which
may be purchased from Chevron Phillips Conpany,

Whodl ands, Texas. The conponents were bl ended for
approximately two hrs at a tenperature of from about
120 F to about 140 F. The lubricating oil conprising
this anti-shudder additipsgapckage passed the GM
DEXRON(E- 111 ECCC Test. "IO0OExanple 3 An anti-shudder
addi tive package was prepared by adding 1.25 wt%
borat ed bi ssuccini m de di t from pol yi sobut enyl
(1300 MW succinic anhydﬂi%@hg‘wnﬁ heavy pol yam ne,
HPA- X (whi ch di spersant conprises about 99 w % 15

bi 0 Wt % t .
DesHHAR Lo B APIAIR 5 B b
%&‘H&M%ilwﬁﬁdé RIS biyeﬁtowwr@«amom;\s\p@ssmm aohpdRie ande
cal ci um sul f onat e Y
iheawy palyamings HEA-S. %95‘ é‘fgﬁb %‘fgg%ugﬁﬁ?fu@[i&sam
|wity o based
s ?%ﬁrbissﬁgi"‘i%@'%’sgwﬁg”z& prmmtas

O galciyihos fniate) .06 WA%PorRE AN (W aififised 3 mixture
| DA os icte WL 85 A BFIPRS TP (i corprises

primary aliphatic
mnegw% thiagh#i phbsphichard ’é.lﬁkfg% cblaawhqurmn pragphite),

60 Wlppenaiioosasion phiclar, g s HimihE SRucRRRA IR 0.1
“wi¥ {méfﬁg&l?a%\l&&ﬁ;ﬁve 1780@Y% bmza:dnaesatem(] oazmmggpp@ ased
Cco rrsea o a _pase o out
foaminbib TR GE016G5 Kinjse) E‘ﬁdw %‘Y%* o
%S’Eﬁ%@{ﬁ%%&@o%ﬁf éﬂ@éﬁim&%ve BBUIDJBS(IM)G MY miveragialito 2

out evron Phillips PAO 4 cSt |
hsaseuictmsmEsitiaroennUprsedaH apase] an}g ﬁggﬁg}se\a@ of: ého”%s 77

W ﬁ.{&%{] %CF Rﬁ@ﬁ fich m% ﬁ%’ Hg&ﬁg@&g Erﬁﬁ(?%@)gf@ﬂ??%%ﬁg%ﬁorahon

- 188n Rahmrﬁ%lﬁwuhlala#ﬁ dhouThé. ZButi% chevrag Riiiljips PAO 4 cSt

f ﬁgﬁ:@ﬁ%&g@%if Ee%rgjg%@?n 9’%3 afgé ﬁgSmgQﬁg%omﬁﬁé@ Fexas.

a’ﬁﬁé c§:'?}k!gﬁé’ﬁ? Qgﬁi blareied aﬁkam&omtmy mhajattg/tegmrﬁgre of
orated bj ssucgi de ers

pfipm ahewitif 20y 19 2o AR r!ys u IH% %‘H\Qy‘g‘r c’"t‘efg 1 s qne-

PO Ty BBaibE Paricd %edltﬁ@amwaxmwmmcamst 59

i ssucci ni mde .5 wt% succini nate ester of
pentaerythritol and

 Example 2

An anti-shudder additive package was prepared by adding 4.5 wi% succinate
ester of pentaerythritol and polyisobutenyl (1000 MW) succinic anhydride
(PIBSA) dispersant, 0.0022 wt% caicium sulfonate, 0.1 wit% polyamide of
tetraethylenepentamine (TEPA) and isostearic acid, 0.565 wt% Duraphos TLP
{which comprises about 90 wt% tritauryl phosphite and 7.5 wi% dilaury!
hydrogen phosphite), 0.02 wt% Duraphos AP 230 {dilauryl hydrogen
phosphite}, 0.8 wi% phenolic oxidation inhibitor, 0.05 wt% thiadiazole
derivative, 0.05 wi% primary aliphatic amine with highly branched alkyl chains
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pol yi sobut enyl (1000 MA succi ni c anhydri de (Pl BSA)

di spersant, 0.0022 wt % HOB cal ci um sul fonate, 0.1 wt%
pol yam de of TEPA and isostearic acid, 0.565 wt%

Dur aphos UP (90 wt % tril auryl phosphite and 7.5 wt%
di l auryl hydrogen phosphite), 0.02 w % Duraphos AP

g(‘;’& eqla| 3 Yo, M09S FUW\'M% &llico® bﬁsé!b! f6am inhibitor,

nol i oxidation inhibitor, 0.4 w % am

0x020attotinisnhRédl ﬁirif-‘,, a0 2. SuiBot VA ihﬁf’tﬁﬂé)Q?eMWawf@ae) to

aitgsF ot Bl g 88T G RCOP WO N WHANGHFBe

gh%hataéd from @taaﬁdnmmm Guvpbiation, S&n Baomont Oaliforjaand

B0u bada Wi e RO TASE 1t RBistabbs BUfhgsed rom
@h@%r&pﬁhampw@o@ﬁbmyw&dwd@hm fTrmndﬁmetsTmm:o
Cor poration, San Ranmon, California and tb h:ﬁg
M@weﬁévranpr@ﬁmatﬁibw@hﬁ at almegraikfe AEfPBEPpHt ML del
%8@1 g . 01?nep Mblrlbﬁlﬁ? &h@dﬁ\ﬁﬁém&ﬂi@aﬁﬁ%h&d&r additive

nponent’s were bl ended for
papkape mﬂyhewm@(!ﬁmﬂ@ Hidfplefaltast-e of from about

120 F to about 140 F. Th ating oil 20
conprising this anti -shu%ﬂgg‘%d%i tive package passed

t he GM DEXRONO 111 ECCC Test. COVPARATI VE EXAMPLES
Conparati ve pl e 25 An_anti

Achalenuder sRdle Sacase.tifs RiFParSLb pgding 112 M8 porated
’5{%& MRSMASILA IaBpdes At SRRt saicobitenyiioBy0 mysmmc 41I0@bide

succi ni ¢ anhydride and a m xture of di et

Lo PaEMHI B At (e Fiepareat corapias, atat SR Gt
gaq%éygé@ﬁlﬁzggf §C§ W@,?O'E(%E gg{é@e bRk bt 5ShteARhritol and

% HOB cal ci um sul fonat e,
Cpdiyisotiuieriy  EADICIUW) S(ammw@ydﬂd@r( GRS iaeneaTy dispstsant,

TR Yo ealtith Sy FORB Al BRI e,

dsbausnd adiy . 665 wtEhDeRbhoe L P98 Ovt %t ttéaund mbbsphite and 7.5

i Bty gragersahoseligh (MR e i A 208 aiaupy
nyé’r s%hﬁé? &5 Wk%nﬁ&mﬁﬁhﬂ@ﬂnhb&se@ 4 witnaminic
bi t or, 020 Wt % Uni soi. Red BHF

Fdafion inbibEoT ckwisk thiggiargle demyate, §- ﬁwé%'ma%é‘@‘f‘“c

| %rr{?n@w@u gg EP’!'chr Sisdl RN dﬁ@lr@%b@b@ﬁﬂ  5aP% benzoate ester,

evron poration, San Rano Cali fornia and
abh.o0P wit% Sicon based foam mhlbltor 0.020 wt% Unisol Red BHF, and 2.6

wit% PMA - VI (350,000 MW average) to a base oil composition comprised of
a base oil blend comprised of about 88.77 wi% RLOP 100 N which may be
purchased from ChevronTexaco Corporation, San Ramon, California and
about 11.23 wit% Chevron Phillips PAO 4 ¢St which may be purchased from
Chevron Phillips Company, Woodiands, Texas. The components were
blended for approximately two hrs ata temperature of from about 120° F fo
about 14{3° F. The lubricating oil comprising this anti-shudder additive
package passed the GM DEXRON®-iil ECCC Test.

Example 4
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5 wt % Chevron Phillips PAO 4 cSt which may be
purchased from Chevron Phillips Conpany, Wodl ands,
Texas. The conponents were bl ended for approxi mtely
two hrs at a tenperature of from about 120 F to about
140 F. The lubricating oil conprising this

anti -shudder additive package failed the GV

DEXRONO- 111 ECCC Test. 10 Conparative Exa Le B An
Antantisstudder adiivet wwasamg@ema@d PYSEingd BWa’fd@?fﬁbed

BissOp ISR hBRF ARl Ao IR B Ay LI PR cLEaRk!Mydride
mbmvy ﬁolyhl%@(HFmﬁw (mmreduﬁpmmm@ms ghout 99 wt%

an 0,
Brecuget 33“@}1 4 Cgf U %"laﬁef’?aeﬁ’? ﬁﬁ% %ﬁat“"e/"
%oﬂl@sdbh%é ﬁ@@omwsﬁwm@ramwme (RIBSA) dispersast, 0f0022

anophosp

ik OB OB aRate vk BRYBTIGE TP BG SHOCGE Boid
W ?@é \R}W%dgé&#c% ﬁ.@* StRIAY QniaQrgY?hd!p%t@ QRE a8 /B Qilaury!

% SI i con base oam i nhi bitor, 0.020

: iyBlsdgenguios Faite) BHO2 vﬁlﬁrd Deraphas R0 (dilpurys Byirgeen mv
SHEIBHR). LR L BRI G058 puctenin
(Pi:howilﬁit@h?ﬁam% thigdiazrdie sledvdtiven( Ghet% primersaliphatic amine with
rporati
R L
&a}r{%ﬁ;\%@,@g ffc?:aﬂgm:roﬂr”]ﬁg’tt{roﬁ 0BD I\Al't"gd RUﬁiS@SH?@B}ﬁF o AlGawits PMA -
nts were

£WID (300000 MYV ﬁé@ﬁﬁ@?hﬁqﬁ B Of B nbtrisaBt RgHd o v
]ﬁl?O o g‘gﬂh't@{cmﬁ?‘ r&idsca R %bﬁ@nﬂ'@k&n Corporatlon San

er a facka e failed the

DEROGhC aliferrizCas ab@aut dehevrore PRUIRS AL & gt which
anti -shudder din
ok ok heR | Y RRA P MRpeq et Lecl na
PelopHBAES! Fengs. (THeG@mdnentcwirs blended for approximately two hrs
‘at a temperature of from about 120° F to about 140° F. The lubricating oil
comprising this anti-shudder additive package passed the GM DEXRON®-H!

ECCC Test.

COMPARATIVE EXAMPLES

Comparative Example A

An anti-shudder additive package was prepared by adding 5.25 wt%
monosuccinimide dispersant from polyisobutenyl {1000 MW) succinic
anhydride and a mixture of diethylene triamine and HPA-X (which dispersant
comprises about 50 wt% monesuccinimide and about 50 wi% btssucc;numlde)
0.032 wi% HOB calcium sulfonate, 0.04 wt% Durad 310M (mixture of
organophosphate esters), 0.565 wi% Duraphes TLP {which comprises about
90 wit% trilauryl phosphite and about 7.5 wi% dilauryl hydrogen phosphite),
0.50 wt% phenolic oxidation inhibitor, 0.40 wt% aminic oxidation inhibitor, 0.1
-33-
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-34- anhydride and a m xture of diethylene triam ne
and HPA-X (whi ch di spersant conprises about 50 wt %
nonosucci ni m de and about 50 wt % bi ssucci ni m de),

1. 00 wt % bor ated bi ssuccinimde (from pol yi sobut enyl
[ 1300 MMsuccinic anhydri de and a heavy pol yam ne,

W‘tﬁrad%‘ﬁ@lé RhivBiidd, oM. Geambselester M DDZM% silicon based
I spersant (which conprises_apout 99 w %

fiess infditor .60 Wit mso! Resh BIOB. 88 20U EMAsYi e 2 base ol
gie%? y;?{?s@g '#BRES sBLF7 {RIIDB AEN ﬁﬁ%h%bé%%e B0rchbded

'te and about 7.5 wt % di | aury
mdfﬁgewopﬁewblttmppramoazsmﬁam @apm-ﬁbéﬁf 11.23

a&gﬁé#)g\gg%%h&@% r%}r\p%%t %QP%%}? gg \&h@h st ﬁgm"ﬁlg(évron
g»hllzmk% at:@mp&ﬂy I\Aggbtﬂ V\ifm/dsg Tex8s 0Fhatctériponeants a\mub dlended for
erivative %
SPPIOGNEBELE T ANk (SMPHARGF & ansakoliaD o p byt 140° F
ﬁ"%é%&%ﬁ \68&%9@1}1 i mr%uaai gdditive frkagefdiled the
npositi o |se of a base oil blend conprised

@Mmob@ WE % TstP 100 N which may be purchased
from ChevronTexaco Corporation, San Ranon, California
and about 11.23 15 wt % Chevron Phillips PAO 4 cSt

-whi ch may be pur chagnparetivechugmate Bhi | [ i ps Conpany,

Wodl ands, Texas. The conponents were bl ended for
approximately two hrs at a tenperature of from about
12 0adti-tudep wdditid® pbckdge win pr@mﬂob\eadﬁihg 5r2ft wist bprated

s Ghor RORRRaS e ABLoheiantiannd o
RREP9Baihe HPAK, %l?&l@ﬁm%ﬁm&ﬂﬁnw dispersant
(which comprises about 99 wt% bissuccinimide), 0.033 wi% HOB caicium
sulfonate, 0.45 wt% Durad 310M (which comprises a mixiure of
organophosphate esters), 0.50 wt% phenolic oxidation inhibitor, 0.40 wi%
aminic oxidation inhibitor, 0.1 wi% thiadiazole derivative, 0.75 wt% benzoate
ester, 0.002 wt% silicon based foam inhibitor, 0.020 wi% Unisol Red BHF,
‘and 2.6 wit% PMA-VII (350,000 MW average) to a base oif composition
comprised of a base oil blend corhprised of about 88.77 wit% RLOP 100 N
which may be purchased from ChevronTexaco Corporation, San Ramon,
California and about 11.23 wt% Chevron Philiips PAO 4 ¢St which may be
p’urchased from Chevron Phillips Company, Woodlands, Texas. The
components were blended for approximately two hrs at a temperature of from
about 120° F to about 140° F. The lubricating oit comprising this anti-shudder
additive package failed the GM DEXRON®-lil ECCC Test.

Comparative Example C

An anti-shudder addiﬁve.package was prepared by adding 4.23 wit%
monosuccinimide dispersant from polyisobutenyt (1000 MW) succinic
_34-
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Conparative Exanple D An anti-shudder additive
package was prepared by adding 4.23 w % 25

nmonosucci ni m de di spersant from polyi sobutenyl (1000
MY succi ni ¢ anhydride and a m xture of diethyiene
triam ne and HPA- X (which di spersant conprises about

g Yride RO HS&IR dﬂd@iﬁhﬁm{e afaenihe 50d HRA-X (which dispersant
i ssucci ni m de), 00 wt % ber at ed [

R R Ry
3 085 b8 é’cPHkQ&ccz&%@%froaVﬁély@,eb@cehp;qm‘swmv@amcmai

npany) - di sper sant ri ses about_ 99 wt %

bm&iﬁ"ﬁ@l jmg]ar U?w mlmmemﬂ%l-l@@\@éﬁélielﬂﬁf% [owahgrical
% a .
Gogaih shrarar Gl e by SR sERARGhuliflcs) 0,033

eV }H@Bsdmm auifchste, 0.585 wityp piaphos TtPdwhiggtdogprises

hi 0/
A A P ot T N e L il
%f‘ g’sd‘ﬁtuego(?@% g)é!‘re?éstﬁis' AR0B0 banied dopsprises bildirydydrénedl 25

Ahospiy). 0,30 & HeBEnohs CYBRIIHIAT A TN A
WhigbRSt, Eﬁ@fﬁ' %hnéd;%%als efRutivRC OIBOr 98 berlzdato BL@e(0.002
a Canada. The con‘pom?v“}V

\mmesmma;fofamapwbmn amk?eﬁwtf’/mBMﬁé/ 138,000
ur
‘ taf\{ggaggilg e%r%x%aréglg]aatai?ags l]t%)l S;g%%tg)l Pegitey |sE4§Q3f B bdsR oil

AR SSapidad dfeabiotit 88 77 witkeRLOBY 1&&N|vﬁgctbmay be purchased

fivoh GoepAReRprg COPRERst. panr oy, (ATgRH At andl 1943
el CALLIBAYUHI

%@F“Afﬂ £ bt effctameyar parthases! fﬂ:ﬁm mewon
i nvention can made wi t hout._departing.from

SPhilips Campasy opoodlRBKE oF EXBgn| T EseRIFPITSS R Bfded for

i lmidfer) MRORRCLAPoRTRrAR 6P dodut fE0apRedtsied 140° F
in this example, the ratio of bissuccinimide to monogsuccinimide is 6:4. The

lubricating oif comprising this anti-shudder additive package failed the GM
DEXRON®-ill ECCC Test. |

Comparative Exampie D

An anti-shudder additive package was prepared by addiné 423 wit%
ménasuccinimide dispersant from polyisobuteny! (1000 MW) Succinic
anhydride and a mixture of diethylene triamine and HPA-X (which dispersant
comprises about 50 wt% monostuccinimide and about 50 wt% bissuccinimide),
1.00 wt% borated bissuccinimide (from polyisobuteny! [1300 MW] succinic
anhydride and a heavy polyamine, HPA-X, available from Dow Chemical
Company) dispersant (which comprises about 99 wt% bissuccinimide),
0.0022 wi% HOB calcium suffonate, 0.41 wt% Durad 310 M (which comprises
a mixiure of organophosphate esters), 0.2 wt% polyamide of TEPA and
isostearic acid, 0.30 wt% phenolic oxidation inhibitor, 0.5 wt% aminic
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VWHAT IS CLAIMED I S: 1. An anti-shudder additive
conposition conprising: (a) At |east one neutra
phosphi te conmpound; and (b) At |east one hydrocar byl
substituted succinic dispersant selected fromthe
group consisting of a hydrocarbyl bissuccinimde and

QXiEHﬁUﬂ?ﬁithﬂ tOﬁﬂWalfthiaH%dol%ldmivahm  @sGwitobeazpaie poter,
and m xtures ereo oca

8952 twith ailigormbrsast fopayighibeey. e&@gﬁrﬁaﬁ URe %@PQF apfle
%dl%' \HO)’ PMBQ(Vm%B(I‘J 080 MRRS cRRe) &0 BHsS @il ripioamsy| at ed

n the addltlve conp03|t|on does

connspnses:tsofamﬁm%ﬂpmaa@ed@ﬁ vihichy Y R YoBasasI I 2tro-

Eapte e raRal LR, Celbaa | ThoBaRBbhame i ton
@pbmfr@étetylmowdraoaaempéraslnrbsxf Front abbut e8T fite about 140° F.

dlspersant t osuccei.ni

5o i eaimole. r abe b BReT SRR ik lodioc ik id6d. The
tﬁL o%&h?h@in@ﬁﬁs%ﬁﬁ%ﬁﬁﬁdﬂfmﬁiﬁhlﬁmokag@mﬁd m&‘»GM

g&@x driocarb phosphite 3. The anti-shudder

PN@-id @9 1¢9¥n according to 2, wherein the
tri hydrocarbyl phosphite is trial kyl phosphite.
4. The anti-shudder additive conpositiogn accordln
 iaiumd@rstaduethat althaughtmpdificgtions @ed ariatonssofithe |'fa'€rﬂ§}‘P“ can

hos h|t t
Berioats pioRut Rt ot oe PEH AT GHE; LR o ouch
hwﬂraﬁ@ﬂg budauiblbs.-smpcsm ot des indicatesbindbe aphgaiascaiaini

bi ssucci ni m de. 6. The anti-shudder additive
conmposition according to claim1, wherein the

hydr ocar byl substituted succinic ester of a polyol is
an ester of pentaerythritol. 7. The
anti - shudder additive conposition according to claim
1, wherein the anti-shudder additive composition also
cont ai ns nonosuccinimde and the ratio of the

hydr ocar byl substituted succinic dispersant to the
nmonosuccinimde is at |east 7.5:2.5. 8. The
anti - shudder additive conposition according to claim
7, wherein the ratio of the hydrocarbyl substituted
succi nic di spersant to nonosuccininmde is at | east
8: 2. 9. The anti-shudder additive conposition
according to claim8, wherein the ratio of the
hydr ocar byl substituted succinic dispersant to
nonosuccinimde is at least 9:1. 10. A lubricating
oi |l conposition conprising: (a) a nmajor anount of an
oi | of lubricating viscosity;
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(b) an effective anpbunt of an anti-shudder additive
conposition conprising: (i) At |east one neutra
phosphi te conmpound, and (ii) At |east one

hydr ocar byl substituted succinic di spersant sel ected
fromthe group consisting of a hydrocar byl
bissuccininide and a hydrocarbyl substituted succinic
ester of a“? and m xtures thereof, wherein the
h{/4d da b HIMER tltuent has at |east 50 carbon atomns;
and wherein the anti-shudder additive conposition
does not conprise an ethoxyl ated am ne, and wherein

t EeAr? Qrtﬂ! shulaéjleq%%&m@ed%n;dg&ﬁorfmﬁnbJ on does not

ong chain carboxylic
ac 'nE ) ;@'H%SP&@%%Q phb@hitd Eont¥in@nini- shudder addi tive
sition also contains a nonosucci nimde, then the
r at 9 Afieddn @n@ﬁﬁfr@éé&ﬁybylhbsﬁmw ductihie dispereaitrselected from the group
dlspersant to the nonosuccinimde is at |east 7:3.
csting ng as hydrosarat dissuticmgnitie act s hydr@artwh evlestifyted succinic
the | ubricating oil conposition is an automatic
t r amster o8 gpiyb| and mixtures thereof,] whergin dhe @W?Q’aétfyl ﬁ@b%went has at
conmposition according to any one of claips to Héa
wheresish 50 rearpib APt WH@@B. Thec%%tw%. eI Ges' fot'Gomprise an
conti nuousl y varlcfle t.r S|on fl

The StP¥Y! ?%gtam an f&eé% He compost Ioﬂ dogs not compn%g a primary

ccor 0 any

of %lgﬁﬁ!k{rgf % chgﬂﬁ ’car\%gﬁl? Plﬂgﬁygﬁd %VIE ﬁltat P E_nﬁ%[l@der additive

pho oun rocar phosphi te.

14. r t ! BRRZInirhigd ‘Lﬂ&@@lﬁéjlraﬂ@ &fOthe hydrocarbyl

c|af%F§§éM€hé$€f%H%ﬁg %;fﬁydrocarbyl phosphite is ay

tri alkshuehQreRictodspersant to the Mdnostdi@inhiddisiaC RESITE. Of |

conposition according to claim 14, wherein the

t pi attkey bnipsrasipdi taiitive dorripbsitiory lacgindiep i ceim 1, wherein the neutral

16. The lubricating oil conposition according to any
phospbifeeccnfpoohdisiiyd@cardyl bBospiier ei n t he hydr ocar byl

bi ssuccinimde is a borated q¥drocg

b s sThe ppi-pugder additive composition accor

phosphite is trialkyl phosphite.

¥o 2, wherein the frihydrocarbyl

4. The anti-shudder additive composition according to claim 3, wherein the trialkyl

phosphite is trilauryl phosphite.

5 The anti-shudder additive composition according to claim 1, wherein the hydrocarbyl

bissuccinimide is a borated hydrocarby! bissuccinimide.

6. The anti-shudder additive composition according to claim 1, wherein the hydrocarbyl

substituted succinic ester of a polyol is an ester of pentaerythritol.

37



17. The lubricating oil conposition according to any
one of clains 10 to 16, wherein the hydrocar byl
substituted succinic ester of a polyol is an ester of
pentaerythritol. 18. The lubricating oi
conposition according to any one of clains 10 to 17,
wherein the anti-shudder additive conposition al so
cont ai ns, nonosucci ni m de

hK, d?%g’ilb%h'ljd% it l\fqﬁogboogl?gr&ﬁ?,?ordlr}??tg 6%}% 611 hwﬂ%em the anti-shudder
addltlvla &Bmggsit%)h %&s@oﬁ%ﬁtams monos? %ﬁl‘imlge gnn?th% ratlo of th hydlgcart;gxhgubstltuted

i'on according to claim1l
succ:|nm%ggllsgnttt$]ﬁ'|ern%n'oguo%fnuﬁigeelsréy%E&W@S’| substi tut ed
nic dispersant to the nonosuccinimde is at
| gaste Snt’shudder additlngomﬂ_&bﬁldnLB&bnbrﬂuag it gai@i 7, wherein the ratio of the
conposition according to claim 19, wherein the ratio
hydroc@foyf diBsties egamydispersast tb intneslicsiviotdenis et ldag BeX sant t o
t he monosuccinimde is at least 9:1. 21. A nethod of
nBk iThg aathstaitier- shilitd epmaition; areordiognio sl Bnwherein the ratio of the
conpri si ng: m xi ng fromabout 0,1 wt %to
hydrocatmrmubslﬂutgd aeccycofisngrsandlg Storgsechigtits 5Pt BRSSphi t e
ompound with fromabout 9,1 wt %to about 99.9 wt %
ofO o lupdiadipg gihoPRPETIBR S¥ RIS Subst i t ut ed succi ni ¢

vl ocl BERBRECtact ot B M Rofiz oLy '
substi (;byg,? S @a&n S%n%{ntlgku@depgaafmﬂe camﬁoémdﬁtdéh@ﬁsmg

t hereo sence of an ethoxyl ated am ne and

primary ani glex pfasforeRira pmbspratcdmponhiianaci d, and
provided that if the anti-shudder additive

conposi ti oniiphsiead @nt diyfiscabyrsniositubei sucoinideljspefsent seleeted from
rati o of the hydrocarbyl substituted succinic

di spersant the dréwp consisineei aihwirdearhyd bissudckvmige ang a hydrocarby!
22. The nethod of nmking an anti-shudder additive

conposi t i onsubstitgiedisyecitip eé?%loﬁ??ﬁyo\/\ﬁ%dr BPTes Ehepegf wgrerein the

of the hydrocarbyl substituted i ¢ di spersant, to
t he nonosucRIdRGRERY pbshiuentohas, ate e SE5850 arbpg ?‘He Bh wilbrein the

met hod of ma ]%}g{dﬁﬁn altd mﬁsgém&%[tlﬁﬁ%ﬁyﬁ/o‘? (?0%9@'%' B oxylated

accordi ng t3'c efein the ratio o

hydrocar byl ,subst] h&%ﬁﬁc}e;ﬁ%gléﬁ&hqa&?eém% dothdoliBon does not
nmonosucci ni mde is at |least 8:2 . The met hod of

maki ng an agdhssbudseharpddiidd e RAgRASH chdBxEc @oKdamyprovided
to claim 23,
that if the anti-shudder additive composition also contains a
monosuccinimide, then the ratio of the hydrocarbyl substituted succinic
dispersant to the monosuccinimide is at least 7:3.

11. The composition according to claim 10, wherein the lubricating oil compasition is an

automatic transmission fiuid.
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wherein the ratio of the hydrocarbyl substituted
succinic dispersant to the nonosuccinimde is at

| east 9:1. 25. A nmethod of nmaking a transm ssion
fluid conprising: mxing fromabout 0.11 Wt %to
about 11.0 wt % of the anti-shudder additive
conposition of any one of clains 2 to 9 with a major
anmount of an oil of lubricating viscosity. 26. A

nmet hod of reduci ng shudder in a transm ssion

C%:p'@?sl lg}% V\?r{g Ji )ac:o;n )é%;g@n Qé&o@ln'g t@fany} YR bC@dih 90 to 11, wherein the

ing effective amount of

B/ AP BShdntigoraRmpr i sing: (i)
IUbrIc:a;m;’(ﬁeas %ﬁgqﬁéﬁgﬁghgéﬁggﬁhlte co&pound (ii) at

| paSthODSHchN R SCaskitisURSbidingte dnp o binilamsli18 et 2 avierein the
sel ected fromthe group consisting of a hydrocarbyl

at leasbbESHCEhIphos e atdpaunt ysoir wibgirtnarbysphissphiteut ed succi n| C
ester of a polyol and m xtures thereof, wherein th
hylr Gbarlytbatngbst sammsstion agcosding inglpins 03 CHPYBA the mdmarby‘
in the absence of an ethoxylated am ne and a prinmary
phosphiigiigle trigikylePhpeiifechai n car boxyl i ¢ aci d; and provi ded

that if the anti-shudder additiv e
Cnt B OB CETRPH A URIh < | B F3- s 1y GRS onosonic i
, Il%droc rbyl substituted succinic dispersant to the
trilauryl BRS8N Eci ni mi de is at least 7:3. (b) adding the

elu caﬁ@ oif QorfpdshiBNa@oRfddB-any one of claimé.10 &5, wherein the
uci ng shudder according to claim 26,

hydroééfﬂ?yf ﬁé&:c&: RidRNs bbd roagdiitiseaearanipesi ti on al so
cont al ns nonosucci ninm de and the ratio of the

hytlr Pk bitlatisgbis torhpiistidn scweding o iy Spe p’saﬁmsﬂ@ t@ AB, wherein the

nmonosuccinimde is at |east 7.5:2.5. . The
hydrodaetiyhabstitfiter edueiinestertafid delyoldcane e p%aezfvfaﬂtﬂ# 27

wherein the anti-shudder additive conpo |t|on qlqg h h

c bt Ahekibrigstios 0iF BPTPGFTGR 26GRHIIRNE TP g?‘a‘ﬂ? 10 wherein the

antl-sh%%%’;‘%%@?%%qﬁ%gﬁélggg% %g%%ﬁ% r%lgrq%%ccgﬁlr%%% a%gnilie rtafi)o 61‘”??8 hydrocarbyl
substituted succinic dispersant to the monosuccinimide is at least 7.5:2.5.

19. The lubricating oil composition according to claim 18, wherein the ratio of the
hydrocarbyl substituted succinic dispersant to the monosuccinimide is at least 8:2.

20. The lubricating oil composition according to claim 19, wherein the ratio of the

hydrocarbyl substituted succinic dispersant to the monosuccinimide is at isast 9:1.
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29. The nmethod of reducing shudder according to claim
28, wherein the anti-shudder additive conposition

al so contains nonosuccinimde and the ratio of the
hydr ocar byl substituted succinic dispersant to the
nonosucci mde is at |east 9:1. 30. The net hod
of reducing shudder according to any one of clains 26
to 29, wherein the transmssion is an automatic
transm ssion or a continuously variable transm ssion.

21. A method of making an anti-shudder additive composition comprising:

mixing from about 0.1 wt % to about 90.9 wi % of at least one neutral phosphite
compound with from about 9.1 wt % to about 99.9 Wi % of at least one hydrocarbyl subsiituted
succinic dispersant selected from the group consisting of a hydrocarbyl bissuccinimide and a
hydrocarbyl substituted succinic ester of a polyol and mixtures thereof, in the absence of an
ethoxylated amine and a primary amide of a long chain carboxylic acid, and provided that if the
anti-shudder additive composition also contains a monosuccinimide, then the ratioc of the
hydrocarbyl substituted succinic dispersant to the monosuccinimide is at least 7:3. -

22 The method of making an anti-shudder additive composition according o claim 21,
wherein the ratio of the hydrocarby! substituted succinic dispersant to the monosuccinimde is at
least 7.5:2.5.

23. The mathod of making an anti-shudder additive composition according to claim 22,
wherein the ratio of the hydrocarby! substituted succinic dispersant to the monosuccinimide is at
least 8:2.

24. The method of making an anti-shudder additive composition according to claim 23,
wherein the ratiorof the hydrocarbyl substituted succinic dispersant fo the monosuccinimide is at
least 9:1.

25. A method of making a transmission fiuid comprising: mixing from about 0.11 wt % to
about 11.0 wt % of the anti-shudder additive composition of any one of claims 2 to 9 with a major
amount of an oil of lubricating viscosity. 7

26. A method of reducing shudder in a transmission comprising:
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(a) mixing an oil of lubricating viscosity with a shudder reducing effective amount of an
anti-shudder additive composition comprising:
(i) at least one neutral phosphite compound;
(i) at least one hydrocarbyl substituted succinic dispersant selected from the group
consisting of a hydrocarbyl bissuccinimide and a hydrocarbyl substituted succinic
ester of a polyol and mixtures thereof, wherein the hydrocarbyt substituent has at
ieast 50 carbon atoms;
in the absence of an ethoxyiated amine and a primary amide of a long chain
carboxylic acid; and
provided that if the anti-shudder additive composition also contains monasuccinimide,
then the ratio of the hydrocarbyl substituted succinic dispersant to the
monosuccinimide is at least 7:3.

(b) adding the mixiure of (a) to a fransmission.

27. The method of reducing shudder according to claim 26, wherein the anti-shudder
additive composition also contains monosuccinimide ahn_:] the ratio of the hydrocarbyl substituted
succinic dispersant to the monosuccinimide is at least 7.5:2.5.

28. The method of reducing shudder according to claim 27, wherein the anti-shudder
additive composition also contains monesuccinimide and the ratio of the hydrocarbyl substituted
succinic dispersant to the monosuccinimide is at least 8:2.

29. The method of reducing shudder according to claim 28, wherein the‘anti-shudder
additive composition also contains monoéuccinimide and the ratio of the hydrocarbyl substituied
succinic dispersant to the monosuccimide is at least 9:1.

30. The method of reducing shudder according to any one of claims 26 to 29, wherein

the transmission is an automatic transmission or a continuously variable transmission.
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