GEAR LUBRI CANT WI1li A BASE O L HAVI NG A LOW TRACTI ON
COEFFI Cl ENT FIELD OF THE I NVEN TTON Thi s inventi-on

waleoogatdad7 t o | ubri cant base oils, and fi ni shedPCT/US2007/066211
| ubricants nade fromthem ha ing very o traction
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derived base oils with significant [evels of viscosity
i ndex inprover. For exanple. Chevron Tegra(c)
Syrthetic GearBAGKIGRGINDSAETHEVINVIENTION made with
highly refined petrol eumderived Goup ill base oil
and greater than "20 wt % vi scosity index inprover.

1 eyr eqr @ Synthetic Gear Lubricant SAE 75W90 is
Mﬁ%‘ i | phaoi ef i n and di esl er base oils.
T8E hidsént ihvenflod fégdt&tts afdlds§ A8 BB MuMikatfdh@Y5teRs having a host
Cor poration. Polyal phaoi efin base oils aré expensive
processanandaire essemmsaect emtiedded teoerrrand anpaticudar fotproduetion testing of
et her base oils. Diester base oil provides inproved
such syg{el$t onrer conpatibility and additive solubility, but
is also very expensive and available in limted
guantities. European Patent Application No. 157Q035A2
2. Redgddesrtt hat functional fluids may be made usi ng base
ol I's having | ow CCS viscosity, wherein the functional
fAsriblesmantso atnrhuws lobwirBlessodatd edminwiisatios isygtems\imbmasmgit ihgs become
base 0|Is havi

increas{g]%&g'ht Ita | % nrgq,n?.\g;ﬁ%éyg i%E §qo;§3 systemsto ReFigEm ip{gﬁiuctlon testmg of the
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knownGEsoblembritic fotiection Yeskigg GBgRh RAbedied drahdivBisaotathdldirect, e.g.,
viscosity from aFi scher-Tropsch derived |ubricating

wired, djaﬁd control wanmwgomlscg@aﬁ:mléad avadlplle bitveer Bwslogice pagder test (DUT) and
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th test ER R el € tbrat compier. ey CBBmRRe Grimdt kR 1t froueh the
host pr@g% }'ﬁso (h%& 'vﬂﬁhlr{ fﬁl\é’s%&ﬁr‘eﬁk &@m%@%ﬁﬁ&ftl@ﬁ i &Hngb&3mes more

complwamimyhdt dmaeafnfgrﬁrmvxfamnstcbe astdlled onstofed forsanhihgoitherethbedded
manual transm ssion fluids with very high VIs and | ow
host prggiessks i el d vi scosi t| es at -40C. Conmonly assigned U S.

TOE R R AERAGE Ee FoudbIRRP AR F 0T aaipglgglatorm,
this approath dﬁtﬁmcgﬁiemc kdb¥e WRSHEMH! ’hgf@ dl‘dtﬂ)'i‘ﬂny aikah @l ¥ddting must be

wax Wth Goup Ii or Grcnlplll ase oils wll have
supporteer Jurthew aBnoofkdi the case) the wmbs%tsans@vmﬁmcyoms:g cneigeless data

transcelyeC AeEaE 060l lewisc? %EEEE Eﬁﬂl | Spdect ﬁwef&ﬁvoosoéﬁnlgﬁalgof the
overall Q&Sb‘? ﬁ?{e égns%é‘gﬂéﬂ& %r sty A&Q)giltl@g, tﬁgﬁxtaﬁﬁ{?étﬁxgl‘ WIS ntefeBfTH in

assi‘gne plication
produciﬂg Q| fulbp funetioy wirdRPAHYEAHVED cﬁba‘éﬂitﬁﬁ@ﬁoxﬁﬂi&les@@dtfiﬂiterestcd in
depressi ng base oil bl endi ng conponents made
spendingysignificaphessoureasioprinig@uating g veraksx ﬁam@@umafrmv gfeltvelmt@dwrole in
stillation.botto

the oveg@lsqpéwgag\é_f%fe sy dherstare, Iya\y&ﬁil B‘AB?)SI“P 811? B[HVI e fgr a simpler and
more s AEA FRRoT D PER BB R Ot s, it gl canges

required wheh padantimgprodudtion gestidg oevagionesystemsbl ends  of

Fi schet - Tropsch derived distillate products and a pour
poi nt depressing base oil bl ending conponent prepared
froman isonerized bottons product may be made havi ng
Sow Brookfield viscosities, A gear lubricant is

desi red having a higher klnknatlc vi scosity at 100C
and | ower Brookfield Ratio than the gear |ubricants
previously made. Preferably the gear lubricant wll

have a kinematic viscosity greater than 10 cSt at
1OOC and W SUBQHMHHE/SHEEBQRM%) eI d vi scosi ty
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mul ti grade autonotive gear |ubricant refers to an
autonotive gear lubricant that h viscosity/tenperature

w@b@raztieri stics which fall within the limts PET/USO7/066211
di fferent SAE nunbers in SAE J306, June 1998. For

exanpl e, an SAEémml ubricant has a
maxi mum t enper a - - i sity of 150, 000
cP and a kinematic viscosity at 100C between 13.5 and
| ess than 24.0 cSt. The second SAE viscosity grade,
XiXaccoodanee witlhihgrpaetentbutlaimet] imentdeg a metlod is privided for testing a
_ al ways, a hi gher nunber than the proceeding "W SAE
wirelesy frapssgives,craficdded withing wisnlessrdgta somemugicaiovy Sstem thet ajjodaeludes a
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during ?.lwh_‘!éﬁ%'gy%Q%ﬁéle&%a@ﬁ%ﬁc@ﬁ&w@&mﬂ@ Lyifelc38184Th 8sthMbnication

uids, axle lubricants and differential fluids. The
system lehck extammalTtestpguipmentds fisad tVceoves itdsyindfatios 0; A0 sigial§ Epmithe
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equipmiefit, associ ated with inproved | ow tenperature properties

of the gear lubricant. The Brookfield Ratio is
dm pesgrdanesowitly onehembadimentiof the gersenti yoslaimsd doientien, @ nRiladofor

.= Brookfield Viscosity.i cP, nmeasured .at Tenperatur
testing TR ERE RHBIVIBT Dre I S LT SEBSHE MR AOEEIFY data
- et ' ' el
o5 WAL SO0 O RE nbten
wirelesb trimsceigertand tlrhoSHpro88WrSring the tdstinp &rchides:e b = - 12C

when the gear lubricant is an SAE 85W XX. The
HaBHRTINg fest REpwae yarthe hest gentiollentorthe wielessrtranpgeéver;

[ [ hS |ess .than an, amount cal cul at ed based on
£ ﬂ}emg' {6}31 Q@rregﬁsﬂkr%nsﬁe%?f It ﬁgesf BW%%/&%O guati on: where b =
trafniitRiR, WiE tSAkclésd Hah&dRbr, bie &Mmdtefesl add >§i§na1§> iTrespise to
when the gear lubricant is a SAE 80W XX, and b -12
receptiah by therweirgjesatrahsobiver; afiond ar naore S c@BhthXKtesflinitiation signanfrom a
SAE 75W XX aut[)mnéi ve gear lubricant of this
controlisignalsoprse extemal 8 e wirelessflarpgomynyncatien sysiemyandoos1,

; r . ..
BEELRRR Ui b SSEhOATS0R o RS PN cnion e, one o
more parg@stefstdRach/chd-of theine o dbd iardsBSfed!tBd datd 3alsand for
an SAE 85W XX autonoti ve gear |ubricant, the

Br anskidandedviRagriother smbedimentfithdgré®endly claineed inwentdx, 4 method for
: is. inventjon refers to the SAE vjscosity grades, of
testing gfa Sghtl TeRgplidtief 2 IS5 HaneE xRS TR RBHFD deffear
‘ il val: ' . . ] -
commbl8E85 i 40 0, ST i S, spyon i
wirelesairar30Mw &Aind elarhdstifrocessoridubinig theadstiag HWA8S gear
| ubricant. Note that the gear lubrjcants of this

iraRsderring fesiimnware viadthekpss condielletp thanyiselespdeanpasenhe

: . L Lon. . For exanpl e, . an SAE 75W90 oil
e 2O RBRT I P b SRRt of 150, 000
edieittingl WaH tHevitelés Riafideiviél, BREBE tbre\thst ﬁﬁ’tﬁ's%la@tfroilrp@@atﬁ’gignal
14 ¢St woul d have a Brookfield Ratio of 10714, which

source ¢ydernal todic wiceless detgicomthuaiatidresyisieby; iandint s of thi s
invention with a | ower Brookfield Ratio. The gear
| ubricants of this invention have a higher kinematic
viscosity at 100C than oilier oils made froma waxy
feed having | ow Broukfield viscosities. The gear
| ubricants of this invention have a kinematic
viscosity at 1Q0L C greater, than 10 cSt. Preferably
t hey have a kinematic vi sc@sity at 100C | ess than or
equal to 4! .0 cSt. In one enbodi nent, they have a
ki nematic viscosity at 100C greater than 13 cSt; and
i n anot her enbodi nent, they have a kinematic viscosity

at 100C gr eabEBSIHANTIOSHBET (RPL&T 26) ed enbodi nent s,
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m xture of various solid, liquid, and gaseous
hydr ocar bons. Those Fi scher-Tropsch products which
whodior/igiiehi n t he range of |ubricating base oi | PCDOSANTI66211
a high proportion of wax which nmakes them i dea
A e 1R Bnp Al St in
responserte paveptian dfiegth oneahe die drasere tdst Satasigaalsithagistrecogiiged by the
. . process of the invention Fischer-Tropsch wax is
wireless grianggeiver assine of aplurdisyrof pragrteratinadedatansignat bipsequent |y,
di spl ays poor |ow tenperature properties, such as pour
poi nt and cl oud point. However, follow ng
hydr ai sorer | BRIFFOBESER IMGONESF THESORAWINGPsch derived
base oils having excelTent Tow tenperature properties
may be prepared. A general description of suitable
hydr oj somerj zati o _p..dewaxl ng processes may, be found .in
1, 1 s fupgtionglblock dizgram o8 g Waistessdatgcommgnicatighcsysien in a
: t plication Publication No. 200501334009,
mﬂ¢”ﬁ@%§§ﬁ@$§?uo )erein. - SThe hydro isonerization is
O] BAGHCOY nfefidH 361 tbfifhgthewieléss daRRbmbhirication system of FIG. 1 in
hydr oi sonmeri zati on catalyst i an isoraetizat on zone
accordanee sithiond embsdiment ofithgpresently tlaomed inVéngion.
E%groisoneriz tign catal yst, preferably conprises a .
pedepastee methedter testmg dhcay el pwsdatagopanygation system of FIG. 1in

[ bl I dro ton opent, and a
accordHeF ¥iin o8 isielibdll ofME PPIRARLA AR SRBRET. o
PG &f ﬂ@ﬁ’dt@& festXeféenet 67 p@%ﬂn%ﬁHé Silond 't SnisSioR fe%ﬁ@g’ Shd wireless
selected fromthe group consisting of SAPO-1 1
data co®aR@IAtion SARG dflFIGSMiBaccaSieh@&2yitly ¢ @shodasant®bthe presently
. (fSN$48, ZSM S7, SSzZ-32, offretite, ferrieriie, and
claimed OYERUONt i ons t hereof, SAPO-1 1, SM 3, SSZ-32, ZSM 23,

£ SOOI O LUE LR RS 5 Bty o
commungatibmsyisternof Fi6l | adideordande witidiotad embsdiideat efahdpredenedy

. hydroisoneriz ng conditions depend on the waxy feed
claimeq, B¥entionh e hydr oi soneri zati on catal yst used, whether or

e.catalyst is suifided, the desired yield, and

PR S0 ik Rt Shusnts B ieOoe baG GRp ISt g Wieless dat
commuRkdhion HRERT ZI0Y 1 GPRLbidaRSwins Slodier bbb ARt tﬁé‘ﬁ_alresently

i nventi'on include tenperatures O ZoOC to about 413C
claimed B@eénttom. about 775T), a total pressure of 15 to 3000

psig, and a hydrogen to feed ratio fromabout 0.5 to

30 MSCF/ bbl, preferably fromabout 1 to about 10

MSCF/ bbl , nore pr I 4 to about 8

VSCF/ bbl . GEneraIﬁ%?f%ﬁgyzgggeaﬁ$fwgi separated from

the product and recycled to the isonerization zone.

&gtionaLly, the base oil produced by .

¢ fadlosmged dtad bed idescrigpt omisi of gx araple lembbdidicotsraf drequigsembeclaimed

. .hydr.of i ni shing,may occur, in one or, npr,e steps, .either
inventigfL PR Eeetcks Fine L oRtnBHaE AR TaEs. SHER BeBPE s impeg fube
, ; Co f i o S ‘o
llustraftfe A 1R A Eremrk o E bt O ARGl L Ry

embodiapnBaradwerindd ih beffipleatdetdil toyenatdeond ofprainaryakilcia,the art to practice
ol efins, color bodies, and solvents A general . .

the subjeetsiayenion.cmdat witherusdeistoof ithag othgr ethleodimentsi may bepscticed with

e RS s FREAT R G AR
reduce, the weight percent olefins in the base oi! to
| ess than 10, preferably less than S nore preferably
|l ess than | and nost preferably less than 0.5. The
| sydroil pishing step ay al sp be needed to reduce the
wei ght percent aromatics to |less than 0.1, preferably
| ess than 0.06. nore preferably |l ess than 0.02, and
nos t preferably I ess than 0.01 . The base oil is
fractionated into different viscosity grades of base
oil. In the SUBSIHATUIE SHIEEHIRULES20)e "di fferent
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wherein the Kinematic Viscosity during the traction

coefficient neasurenent is between 2 and 50 cSt. and
wohb@ra2rn2t he traction coefficient i s neasured BET/HIR007/066211

average roiling speed of 3 neters per second, a slide

a2k T b AR o e
cone B o5 PP B Akt i Wy

plural inlnulnbec v exarmgle, thetengs tdieup? eldrdeditiagay tdludeaithag dngle
| ow traction coefficient will save ener 8%)éand, operate
compogeb e pluralityrpl eonpnoaens, vddcheard edhareetive, anglios pasaiye apd pre

ract i.ons. havi a low traction coefficient .also,have .
conneci g5 oI AHPLRRRY (i o Firey It EEp o BRI fprovide
- ar, « I
the ekt AT on AT RRalhy A% 1ty FERP TR FIcRer 10Phe SABISCEReL, oneor
more vOltdges,af atdaiasignal eWithiarthdrdraeirfgs) liketdnirelktoé sleaeniiwalithatdieke or
sanme or thicker than PAGCs, but have | ower traction .
related @l jugesis o alpharnnpencsiesigraters muier: Wailefhe prepent frsiepiden has
veen o SRAEL FEL v 6 R G 8514 8025 RS Yty
the forRlof b8 8r hbRNneg@fed birckif @rﬁ%sg'et% Wn%ﬁor%tofjaﬁ?' att ofdeh dfrcidtry may
.slide to roll ratio of 40% The base oil fractions
alternatively bgimpienméniedsding ormatrinoore appebpriatél e ptogrdnaed processas,
branchi ng .properties by, NMR, including a branching
dependingqipen,thessignah Frausncisterdata tes 10 be pracessedachi ng
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AT 110 8L et Bl POk RBsion s

enviroridhént echldey theDIST JO@ atcomphieansHortoatraphibe estifig,Gad Benequipment
nore preferably greater than 5 wt % napht heni c car bon

160 (c.py inctinling et egtoir sighgl gesimoD(\62GBand EesclonsignaliahaliyzeaadVB s all
R R R A MR T NS,
includigg‘x fiodt ip?(ﬁ:teésgr 1;{)00 %&H{orr]f? 2%({'{6" q.,'et{sg)ggftoll]gtl‘i’e &Qxﬁoﬁgfﬁe\ﬁﬁ%}gﬁ trr?g%lceiver

scostty aft an an arount
130 andyné rem@@patiplvnil derses 10| inReetnnb@ed QibstantiallF%s hdvad. Kt host
ematic Viscosity at 100C) - | S The base oil fractions

processeay i hepntiels thewssory F2Ak witsleseisastsedivird A0 endhperipharahdeyiiess 140 via
o He . o s Sy

variougSoBRERISFpese 1 L | EaniYPiE (Y memoRel G 25 Fmgvare

pogrlt BRS04 PBEIO0LI0, YRSy 30 B M B procuctin

test sofewdre thianestitrolsthe DU 1 GfathioubRar exteinaF infefaceol5 10€. g, lgiversal serial
i nvention has a traction coefficient |less thai 0.01 1

bus (USRH serabpeniphendl buenfaca §SPIdiBa-283, senahinferiagg sty. gihegoatyol computer

th 1050 3F).~The. | ' t [ j
150 2ish RIS i 65t PTG 10 SHEem IR ol DA Byttt eBér Biose
interfadeASIGP B)JENBH¥t, @ich Gthe $860édMBIrhént [1 6O EdiRbhiostePRER tH WiSeless
cont ai n hydrocarbon nol ecul eshavi ng consecutive

transceimgnbd( wiaeh indenfavel Okt wirish cantliesa wiselessantetfgcedbutdompradurtioy testing
as ch ormt.o%r.a{%g% where the |ubricant base oil
PUrpos¢}13 #p4dg K & YaE 1GH8%e a broad boiling range and do not

hay @Fr%s‘ﬁﬁﬁ&stesig&gﬁﬁ&,QEe tBPESnduiN 58 wABS&HIbne or more
nunber. I'n other words, the lubricating base oil
commantatot thehsst brcessoh! idahivhnapilates praksmatandsinto coarebponding

nunber. acraqss their boiling range. The xi datar BN of
commangdgfor ther wiseless teasesiver 136 rlaglpwm transnisgion of thejtest gigaal via the test

it M B} O BRE s e R B SR B ERL™

ol efin and aromatics contents are significantly lowin
the lubricant base oil fraction of the l|ubricating
oil, the Oxidator BN of thedsel ected base oil fraction
W Il be greater than 25 hours, preferably greater than
35 hours, nore preferably greater than 40 or even 4 1
hours. The Oxidator BN o the sel ected base oil
fraction w | SUBpJITRITE SHEHeS8UTLAaR6)60 hours.
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tenperatures. VI inprovers thereby provide enhanced
performance at | ow and high tenperatures, VI inprovers

w@e@7tiyyeral |y subj ected to mechani cal degr adap¢DOSTHOB066211
to shearing of the nolecules in high stress areas.

equipn}epgﬁé)o(rv d?ﬁgﬁtgxi?&e@? L?&lﬁgvﬂpg aliI;] X@{r&%ﬁate @%}f@)ﬁ Vfﬁés@ 'ﬁjansceiver
130 to Eéwhsa%tsf dgrﬁnﬁl@afe@tbaﬁﬁk!q%eﬁdy dndpBwer. @ hydraul i c system
may bring about permanent viscositv loss in

IAstnan baseem byithis exmpie,rthé tommbydidsineprsearg far the wireliess transceiver 130
sol ubl ani ¢ pol t ypi cal I ol ef.i n hono-
must pgss e dedrangaied b theiost Phessaurtlo Ofs Hl?ﬂ’&é?l’%?ﬁé?"édéo can be

of man f?e‘f‘éﬁt %Epsg‘%hg% %f&%{egé@%@gl %yélte ithe a*vﬁl&eﬂ%%ﬂ%ﬁ% very

difficulk W}BI‘OG@E tHetheBdsk sy 36O R0 ¢@Tde thE hexd §rd‘cé§§6@ HllabE tréhslatih@ the
wt % They function by thickening the |ubricating

command$ appoopwhitatyy Nowyallyy eich dofedamorust bet whttmpﬁeﬁpdiyaﬁomwb
t.han, Sow, thus, kege t he vj scosi change.of t
apphcaitla'brthtraw m%‘t‘&“taéir‘r‘g‘&PlgPiﬂcﬁssrfJB‘r"bSYé@HZ‘PEFSfat? awt%atrﬂﬁhe wireless
transce?‘epﬁ(y\%ﬁﬁink%ﬁe é}}gémc:ﬂﬁ)e The change in viscosity with
ure 1s conmonly represented by the viscosity
lAkdBQ@uésVﬂ In mote detdiltRlow, 3G6pdsyd @sf methddinvdctdrdrie Gdth\the

S/)r , 40) changing less with tenperature than the
present @m@mdnxyveoﬁomprlogldm fom simephifigr] peaslugtion teging qslmjg@rpredetermmed test

o ELSEESS B Pl B L YR e e
prograrfi cétﬁ@@vu@fe@?ﬁfé U&QY&% HERsBilow Inf V{nﬁﬂzﬁ #8Y)€ommunication

copdl yners; yi sobutyl ene,’ | Mpr oveérs are
betweeﬁftﬁcﬁmré‘lyﬂ mgmaxeeahd the hesrpuessos | Huwill i rebdel du‘vilng testmg The
rover_ derivatives include dispersant VI inp

test ﬂowmae ke uplaedadrio gt teansqeinee d 3 Gaepart ofdhe loading akthg :tf‘éfm&ﬁﬂnware or

i, de Q a ubri c f
can al D B e RlFo B e € Bpia O tamipefgp rea
deﬁnm? Qﬁestehp anfier dhiflofonioMBicQ¥Ring 6Mhé Birh@hre iRE AR HBE vor 130, the
he gear lubricant nay contain very |low |l evels of VI

device wrl]bbc)placcd istochtestsnddeseherdihaw aitsodoroands &om thée mst @;ua)ment 160.
wt % . pref erab)

This ca b deogRrAt O GRAATE (g OB o3 RIS COTpaBl/ped by the
host pr88:§%o?'l?0 ng %(kes'unﬁﬁ mty%t‘f&le\pﬁﬁ e-lr—lla t&ﬁ?&go? 116 ngﬁles the

con sure are ol
loadmgTibetﬁe Birew e dogding bptﬂs tedt flow g( RS etrtahm ﬁmtegrﬁécbpoﬁlyn af the
100C greater than i OO cSt. anpl es of thickeners are
ﬁrmwap@l mdmmblyuamommmdgmphm the wirelessvirhupheiverdrflie g peosiuetion test
.rubber, olefin copolyners, styrene-diene
mOdeog Alpn. poi ymst hacryl ate, styrene-ester, and ultra.
0 y r
i RERE Yo 1 ot LS BRABORT053, B e i
step 2020th0 @3t fispiwark is teamefefret) atihehost prodessod €1, gbmﬂmllMe oéntrol
the invention has less than 2 wt %t hij ckener Base
compufer $30.| Inghe wext yiep Z%M@stuf@mv‘@r@ isitrispsfenredrirors dhe lmétr pr@éeésor 110

tothe e GRGeRE REviE MntiGhiedd LT ok aical it 0P
ﬁnnwagié‘@tﬁ? lﬁf kdinﬁl@féqmai fBRY iRyl R esiFdd TR PG/, bfseRlien¢B.CHd Ui

ation or by a combination of atnospheric and
mtegrai/pm'u Lmhtm‘naitwelyl titeitesn flowslatasead bee ltranifelsedibsbd lmtjprepessdirel 10 from
term dlstlllatef({)actlon or "distil] refers t

the corgpuier 150 a0drthanTaloyedhie theWisglersiepnasaiyrar 3¢ r r §p it altcrnatfve, the
f
deSIrcﬁEm%EA %Br?%gﬁe{ ?ﬂl%% hpepdegg k (1;5:}@51'9\';1 \/\é] %ggr?glgglﬁ]gr%ory 120, that
the residual higher boiling fraction recovered from
the bottom of the col um. A%m)spheri c distillation is
typically used to separate the lighter distillate
fractions, such as naphtha and mddle distillates,
froma bottons fraction having an initial boiling
poi nt above about 600T to about 75Q0P (about 3150C to
about 399C). SIQ@SF{'IEBHIE SHHE{EéIF éRUIESZ(i): hermal cracking
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bl endi ng conponent usually wll be within the range of
from about 8500F and about 10500F, Preferably, the
w@owr/1paent depressing base oil bl endi ng conpoPEnUS2401/066211
have an average degree of branching in the nol ecul es
can nOVPEEARBiSH Vi DRt SR L AU ER e NP GISRT ABgo the wireless
may conprise a pour point depressant well known
e art and a pour point depressing base oi
[ €hR Ghic KISt OT0BO the Niirel B G anb0eiverDIB0N$ sed ipa Rsiahody dfaperation, i.e.,
bl endi ng conponent nmay be an. isonerized
where thp sidtetess trarspeieer 148 will aawissaitons opmerRkommagnds from the test

. _isoneri.zed pgetrol eym derived bqtt.ons.product. Po
oquipisey [ epraCisiiyS R BeaMF. s g BoRp8 Fmwany o the test

. i i r d 1 . . .
ST S S e BB 20
test mode 0pRAHbAGAA be linitisted hutamatbeatipds parhof thp tesf Bmakbdry thahbas been

| ubricant blend conprises 0.05 to 15 % (nore
loaded (o spreberiitiatest by anppproprigtgcoparand psred bb\éﬁ\s pest ProsgsserLly. In the

0i d~.b) endi coppanent that .i.s.isonerize -
next st 208 ieSepr o AT ey ear oy 130 IORERIRIGER, bspnding e, e
appropRite d8GinanBrdr HictSthe FreleSs Rarlsb@Vervi36 §01Sdténind) asfotéd. | Alternatively,
which 1s naned for the SUS viscosity at 210 F.

the wirdlgsi teanbdeyvep B0 cdngtramsadérai ‘vead yDsiggdi ot 3 predéterminéd feguency,
viscosity abpve 180 cSt at 40C.__preferably,. above 250
followigghegeccpgen ofgwglcmeﬁs F@?l@%@?ﬁ&or‘*ﬁﬁ&?ﬁa Serklis s e test
0 ' . St.0s i i
om0 R, R L L
thereby@qhifig BAlYthA M YecstaR wRisch fofla bestedatd packétdadi, Agpresenting a NEXT

conponent “of the present invention e bright stock )
commanil) ahdi furtaehthereby sotrequirieglargnucdiagcaspr dontial (MAGklayer operations.

oo SRSt s GRSl e it
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SO o8BS SRR T HBER R Y ot o operation o
this inYen@&t WRNBY dpperenftddhddb 8Kitled th the adt WIihSQt_Ct&béﬁin% fogethe scbpe and the
base oil h the properties as shown in Table

spirit of thefimeemtibe  AlthouBhteeinbénsiod hapbdenglesaribed ir donaention svithgpecific
the FT-7.3 were bl ended w ar, lubricant. EP
preferegd e bgsiTienina T1ovL Barsi090 b dhegavel B, s should not be
[ ri.sed : :
unduly AN o BuBREAHE SmBUTBIEHS 2R S it e PAPRE RATGNARE gl defne the
borate E P additives, combined with other additives.
The additives used in GEARA and GEARB were the same as
t hose used in commercial production of Chevron Del o(r)
(kar Lubricants ESI(r). The additives used in GEARC
were the sane as those used in comrercial production o
f Chevron Delo(r) Trans Fluid ESi(r). Delo(r) and
ESI (r) are regBxIdied R bHdda(IKE LT 2@hevr on
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b) greater than 20 wWf% total nolecules wth
cycloparaffinic functionality, and c) a ratio of

woredogazdies wit h nonocycl oparaf fm c functi onal i PgT/US2007/066211
nol ecul es with mul tkycl oparaffiviic functionality

o o243 Gim b7 s IPY Sl R BARRE B g o
andﬂw?g&ﬁﬁééugﬁéuggﬁgqhgggkin Exanpl e 1, The processes used

se ol |l s were hydroi sonmerizati on dewaxny,
hydr of m shing, fractionating, and blending to a
viscosity target. FT-16 was a vacuumdistillation
bottons product. Hydrofinishing was done to a greater
extent with these base oils, such that the olefins
were effectively elimnated. A sixth base oil, FT-24,
was made from a hydrotrcated Co-based FT wax having
| ess than 0.2 ppmnitrogen, less than 6 ppm sul fur and
a W% of n-paraffmby GC of 76.01. The F |-24 base oi
was made by hydroi sonerizati on dewaxi ng,
hydr of i ni shing. fractionating, and selection of a
heavy bottons product having a kinematic viscosity at
100C greater than 20 cSt and a TIO boiling p int
greater than 1000 F. The six different base oils had
the properties as shown in ' fable VII METHOD FOR
TESTI NG EMBEDDED W RELESS TRANSCElI VER W TH M NI MAL
| NTERACTI ON BETWEEN W RELESS TRANSCEI VER AND HOST
PROCESSOR DURI NG TESTI NG BACKGROUND OF THE | NVENTI ON
1. Field of the Invention The present invention
relates to wirel ess data communi cati on systens havi ng
a host processor and wirel ess transcei ver enbedded
therein, and in particular, to production testing of
such systens. 2. Related Art As the nunber and uses of
wi rel ess data comuni cati on systens increase, it has
becone increasingly inportant to the manufacturers of
such systens to perform production testing of the
W rel ess transcei vers enbedded in such systens in a
nore tine-efficient manner. As is well known, a
problemw th production testing of such enbedded
transceivers is that no direct, e.g., wred, digital
control connection is generally avail abl e between the
devi ce under test (DUT) and the test controller (e.g.,
personal conputer). Instead, communication nust take
pl ace through the host processor also enbedded wi thin
the system Accordingly, production testing becones
nore conplicated in that the testing firmwvare nust be
installed or stored for running on the enbedded host
processor. Wiile using firmvare in an enbedded
processor may be acceptable for a single platform
t hi s approach qui ckly becones unaccept abl e when
multiple platforns are involved and nust be support ed.
Further, as is often the case, the wireless
transcei ver function, e.g., a wireless data
transcei ver operating according to the | EEE 802.1 1
standard, is nerely a snmall portion of the overall set
of functions of the host system Accordingly, the
manuf acturer, while interested in producing a fully
functional wireless transceiver capability, is
nonet hel ess not interested in spending significant
resources on integrating the wireless function in view
of its limted role in the overall operation of the
system Therefore, it would be desirable to provide
for a sinpler and nore stream i ned nmet hod of
production testing for sucﬂzsystens, with only m ninma
changes required when perform ng production testing of
vari ous systens. SUMWARY OF THE | NVENTI ON I n accordance
with the presently clainmed invention, a nethod is
provi ded forSUBSIINY IE WHEHeS8ULEadG)kei ver enbedded
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claimed invention. DETAI LED DESCRI PTI ON The fol |l ow ng
detail ed description is of exanple enbodi nents of the
w@e@sartiky clai med i nvention with references tRCT/82007/066211
acconmpanyi ng drawi ngs. Such description is intended to
'IH ive and not limting with respect to the
WHAT present invention. Such enbodi nents are
described in sufficient detail to enable one of
ordinary skill in the art to practice the subject,
il nvenAimethodefod teistingatd sipmal transsrissias@f e wrelass trapsceiver embedded
. enbodi nents may be practiced with sone variations.
within aViTFlt ORUGOAMDRTigAtion SYALEIh AL 5% InelugFs Lhosparogpespiy
. subj ect i nvention : ks
interac g Hefféen BRSO R PRV ol s B ERERY dBRELRPCE e
compri§@gt ext, it will be understood that individual circuit
el'ements as described may be singular or plural in
tramdfering Fest firmvearp via, saidtest aontreller 40 said, wireleanigansceiver;
"circuitry”. may include either .a single conponent or a
E‘Ftﬁ’i‘%@i“{ VirglessERscahveh ke tefAPerRtgn glogg’t her active
?rgﬂnﬁﬁing?v?ﬁh VRd Vi1 GarsCaNE Cdifebr Hor@teSedatd $ignatOiRespEnse to
oget he e.g., as one or nore integrated cifcuit
receptidi) bpsdid WirelsOthrecivdreotims ot ioeeipredeteriined test initiation signals from
Additionally, the term"signal" may refer to one or
a controtsignaksenrosekismabiesaist wiigless dptg| comgaipicaipn avsm;éng i gnal .

Wthin the d i i Kk kel i
IETIRETORIE RN E e
or mor%@a?ﬁrﬂﬂ@xts i §ach§iﬁ% b ?{i]d oMbl fork A@nhiREE Rt datv@pralon has
en discussed i n the context of inplenentations using

di screte electronic circuitry (preferably in the form
of one or nore integrated circujt

&%ﬂl ps).,, .t h? . :
Punct il"bﬁglcﬁqod@ﬁylam + ughergcomprising ing alﬁid?t irmware into said
al ternatively .be i npl ' . .

s cof R FADL oS B U5 B
wireles&agl?ns%bi_g&?'vthxreEfljééﬁﬂ‘léétQﬁmWarediﬂblﬁdésdi C}falﬁrati@' didatarcoresoading to a

erring to 5 a wreless ta conmuni cati on
test prasoedl.em i n a general production test environnent
i ncludes the DUT 100, a conputer 150 for control of
the testing, and test equi pnment 160 (e.g., including a

Mot o8 R SR 3! Pherb 3 (@R AR AR ffer AR another

hal yzer nterconnected substantially as
plurality5@dhta cdRepBdind Q0 BaSequenitsrber of enbedded
Sub-systens, including a host processor 110, nenory
120 (e.g., non-volatile nenory), a wireless

o, ihe etorad cfen 1ot BetpRarE sl ST O Gap a o
operati?ﬁ fifode 5&5@1‘3&% %@x%%?d wirble§ FRERIVr #rPtestpeities fode responsive to

ranscel v peri pheral devices 140 via various

said teqt Ginfnivate transfer.f aces 121, 111, 113. Typically, the

menory 120 stores, as firmvare, prograns to be used by

the DUT 100. The control conmputer 150 generally runs

the product. t S re: : ;

hr oudne B hSos Rl 17 AR opipe SSRGS el ifddes
operati®f frodb cOHpride/Sing So8d wirkleRafdnsdviverin 4 fbtuperation (rfskE yesponsive to

RS-232 serial interface, etc. The control conputer 150
receptiah sHa estrhods ntrblsigrabreceiyed fspmiseid hest cppoligiot her

interface 161, e.g., USB, general purpose interface

bus (GPIB), Ethernet, etc. The test equi pnment 160

conmuni cates with the wirel ess transceiver 130 via an

interface 101, which can be a wreless interface, but

for production testing purposes is usually a wred

interface. In a typical transmtter test scenario, the

control conputer 150 will send one or nore comuands to

t he host processor 110, which translates such conmands

into correspondi ng commands for the wirel ess

transcei ver 130. Followi ng transm ssion of the test
signal via tHeBSdITLiTH SHECe(ROULE 26k contro

o o A~ o " o o N rr

th minimal




will begin. Controlling of the test equi pnment 160 is

done under supervision by the control conputer 150 via
wao b@7ietier f ace 161. A subsequent step 210 can PCDUSINE7/066211

updating of the test firmvare | oaded into the wirel ess

By andieehod SCeintl ivirtein i SHtnoRR Plrbeh REd s s
operatidrfm&de G ggigésca?&aYtﬁ{fs%@é\?kiBﬁﬁ&sﬁfd WiadI &) tlaRsceivee Of bricsnhdie

contro nput er la 't host processor 110 or
predetefrninad rstdaitiatisrasifel sfran adontmoltsignahsmume\ex At trowideyizeless data
via the host processor 110 to the wireless transceiver
communRalonRyslemr i ng to FIG 3, a test method in accordance
wi t h anot her enbodi nent of the presently clained
invention has a first step 302 of initiating system
test PREmHAthbODL cIditl B WiRHSS Saill B&tiNOsHid RirelegsiEmscelvd irt otest
be prepared for the 'next step 304 in which the test
operatidri modedoenpirises trawmittng, exdthf srdwirtlesshansociven 20¢eadyzsignakindicative
__host processor 110 to the wirel ess transceiver 130. As
of said wirglesssteangoeayss Peing ihiid (88 operatighao8can i ncl ude t he
test flow, or can al so be conposed of two conponents,
i.e., the test commands and test sequence data. In the
REXt $heRedOd of tlhien W wiRh€h Siid dAsEittitRl with ssidtviletess transceiver,
test node of operation. As discussed above, this can
one or thercdesh datasigoalnin wspdnye wgegeption,dly seidevirdesd trgpsceiver, geone or
test fir re,. or can be initiated by an appropriate. .
more piggtsHEeLEH inbgHa orp 5B fentbie e FURRRP Sl vreless
' £ | i ' Nl or more
data oo i Flca By T S A PO S FEpk L Bl o
test datPEi@R&S Biespbhst tiorﬁedeﬁﬁm by Qaitl viteless trevsegiverpof § GOMO-NEXT
conputer 150. In the next step 308, actual testing is
comman@sighalt ed. As di scussed above, this can be in the form
of either the wireless transceiver 130 initiating
communi cation with the test equi pnment 160 over the
iont er rRC RetHBd of Blhink Newh&@sih sfidWaRsRiting] GRth sai Gefeldsh&ransceiver,
control of the conputer 150, initiating conmmunication
one or mbtertedt etawignels és esporae tocrebapion, g Caidi waireless tlapsceiven @éone or

101 . Subsequent step an i ncl ude step 310 in whj ch
more prefigternaiged fstipfiarien $1§n? R goni Se;ﬁﬂg]d?& S&XEH&@E’,S%W“CI“S
o oY S e L ATEN PR omver,
acknov ﬁl@ﬁ‘t‘k‘i@al’.\'i th the presently clained invention

|

ncl udes steps for placing the DUT 100 in a test
operation node in conjunction with the external test

[ t 16Q. .Foll i that,, th t :
3 e et of bim {onheencRyrniing SR ARARE Bppsceiver

o o R 0 0 MR AEI 4ry e
more prddaRasiaty Rt ikdRtioReifeis frog alconfrdlGignd] soure eateargbkeesapd wireless

transmt test sequence can be described as foll ows. )
data coTamurnicatjom syslans couhprises Hansmutiapywith sargkyvirgless transeabyers g durality of

. . 100 .awai ti ng a cqmmand 0. The test equipnment 160
test S‘ﬁ‘%@ﬂ’e“s"“f‘%@”&?ﬁw‘ﬁ’%‘hﬂ p@%g}ex(x%lpg_fl,gestgew@ NEXT command).

Fol l owi ng reception of this comand, the transmtter
(TX) of the DUT 100 transmts an acknow edgnent si gnal
440 indicating it received and understood the command.
Following this, the DUT 100 begins transmtting data
signals as determned by the test flow This is
represented by signal transmssion tine slots 460, 461
. 463. The test flow will determ ne the nunber of
packets to be transmtted, with such transnitted
packets containing the sane signal, or nultiple
signals in the case of a mdr | - packet transm ssion.
Fol |l ow ng recei pt of the acknow edgenent 440, the test
equi pnrent 160 will wait for a specified tinme integral
430 to allow the transmtter to settle to its desired

operation (eSYBSTITEHUehEE RYEEY2GNd pover |evel).

..




test equi pment 160 knows how many packets were sent

and can determ ne how nmany were received by sinply
w@ownti2ngr t he nunber of acknow edgenent si gnal BCT/US2007/066211

received formthe DUT 100. This technique is

rticularly.valij.d er.e the test Ui n
PRt Lathod o Bl e tited Rebid S Yhapstifver mbedded
' it focBds@N@itls minimal
viin i DY 85 OSBRI ok
interact@@rnRtvaden Baidivghedess tramsaeit breant] rsaid S ttpreses o denngaid fesfing,

VSG Hence, it is unlikely that the VSAwW Il mss an
compriaiggnow edgenent signal packet, particularly if the VSA

IS tri. red by the trailin itk ' -packet
i TarTE Racmphach droaidhop G o it hBIRL AR v
oy <Y RASEIR opRAGKE InodE,OVi des t he
g%ﬁ%%gdngpaggsﬁe ?%/&‘ge? al | ovapﬁg the switching tinme of
tdveivingawsthisail merebdsy grasetiveonerortrhere BisTdatosignas fiem a data signal
tested as well. Referring again to FIG 5, the test
source exiemplrie said Patsless dHa REMEURISRINSYSCRMhnd 510. Assum ng

he evi ous t.est .ansm t ' : ;
Bt et i Ml hebd BT Lt % wd PBa R signal
response8§ FecéfticatbfiegchPore@aigions of fdfe testidtalaighalk @kt isxeed gnézed by said
this command 520, which causes the test firmvare to
wirelesetrafsceiverrs one ofa plardidsef BadEtermingd datacsignabiypeser secti on
of the DUT 100 is ready, an acknow edgenent signal is
transmtted 540, indicating the readi ness of the

hecel K isi i re into said
1Erved it medpupLERh 1F AFRR DAL IAMRANA L B
host cohtél1dr PEibr ©GidprRsferrhgRaidnest firhWwerervéxwiid/kost sarroller to said
recei ving such packets. By having the DUT 100 indicate
wireless transceiaef, wherein saitktest demwatpineludesta plemlifyad datgfoyregpeaging to a
its VSA to await reception ofthe acknow edgnent si gnal
test profqcgln t he DUT 100, fol | owi ng which the test equi prent
160 can then prepare for receive testing 530. Wen the
test equi pnment 160 (e.g., the VSA) receives the
agknowhe d@evant chingna) witet€n st eest Bshwang durthee imcludganother
_knows that the DUT 100 is ready and begins signal
plurality o dataicemespanding ooy €5t HEAULNCE he t est equi pment 160
(e.g., the VSG begins transmtting a predeterm ned
nunber of signal packets 561, 562, 563, 564, 568, 569,
9aCh qhe WM o%ﬁﬁﬁq?,Sﬁlﬁh@r%mgﬁ@iﬁg%oe@i@m\wied@mm
signal 571, 572, 573, 574, 578, 579. The test
transcef@tiap feasttong &St néatipn signal Ipeisetosaidrosdigugenitnaibwuirletss
ransecfg g SUmORCH KPBrGTRL TRk Aok Sgnal3oyes rp@ifo BRiRes dar
f ' ceive switch operation of the DUT 100 can
comm né&gﬁﬁisééeng by anal yzing an interval 560 between a
transmtted test signal 563 and the reception of an

acknow edgenent signal 573. (Using an ackpow edgemsnt
disgnalThematindsofekaimdil, Wacreinsai ssias sud Syirlsss Gepsfieiyer n a test

signal is alre i ncl uded i Lt - .
opera§ F5 o SR HOED HERG P 4 o b R coopsive o
said e GBRAWARY rAQd@ENg anot her ot herw se unnecessary signal

or tunctionality.) In this exanple, no packet errors

have occurred, so the DUT 100 has received the
predet erm ned nunber of packets and will nove on to
the next receive test 58 1. Simlarly, the test

equi pnent 160 knows that the DUT 100 has received al
packets based upon the received nunber of

acknow edgenent signals and can prepare for the next
receive test 531 as well. Wen the DUT 100 is
prepared, an acknow edgenmentd signal is transmtted 541
i ndi cating such readi ness, and the test equi pnent 160,
foll owi ng reception of this acknow edgenent 551,
begins to transmt packets for the next test 561 . In
the event that/BSTdTDUE SHEHRERWOE 2@cei ved packets

I



reception, by said wireless transceiver, of one or

nore predetermned test initiation signals froma
weonwrnoii2si gnal source external to said w rel eBST/US1087/066211

conmuni cati on system and nmeasuring, with a test

évAstem external to said wreless datg]hc. ni cation.

st efhe metbodef elgimel Ip avhgrei saidssetingesa 6rfan§c§}v&r inatest

operatlcglfm{ﬁ) q%fﬁp%l%gs? {ntﬁgg’ld e@ﬁe&&;s g& cglivgrgi aﬁ%st égerg%ergtg&mgbonswe to

receptidn! JTTMENE Froll8 EohtRALEn41 98deived 'ﬁtohpédl@hosp todiolle said
transtferring saidtest firmvare via said host

control ler to said wireless transcei ver, wherein said
t est firm/varg incl udes I

tor r eShomethpg ot gaim éqhetﬁ%b%J%@ﬁﬁttn}/ggsaldfﬁgelﬁ%tt%aceb\@er in a test
operatlcglntai)c{?e g hmv\ng?e ra}%Yatrfty g?fegeg 1?1? tbe/f s'a{d”i’()ﬁélgsg fuidh$dafer, 'of Shél&erﬁore

orresponding to 4t
predeteﬁﬁﬂb’@f@:&qmtlﬂtloﬁr §endIehHAQ Bhtréll stindl sourdshlkfegnal tdsazhctiwueless data
setting said wireless transceiver in a test operation
communigakéoncsystpmi ses setting said wireless transceiver in a
test operation node responsive to said test firmware
transfer. 5. The nethod of claim1l, wherein said

??t tipge ﬁl@fhgd B Elgk'nffls WS G4 ¥§{mésﬁi(ﬁw¥r@1§§s 1PRGEeRer B test

e conprises se SR U W rel €ss transcel ver in a

operatldrﬁ‘ﬁbd%pﬂséﬁ?arimﬁﬁng @ﬁﬂmﬁi wieless transepier, aready stgriabistlicative
mode control signal received from said host

of said wamlessoirangeci@r bing imeaidhteat aperationmede. wherei n sai d
setting said wireless transceiver in a test operation
node conprises awaiting reception, by said wreless
transcei ver, of one or nore predeterm ned test
initiation signals froma control signal source
external to said wireless data communi cati on system
7. The nethod of claim1l, wherein said setting said
wirel ess transceiver in a test operation node
conprises transmtting, with said wreless
transcei ver, a ready signal indicative of said
wi rel ess transceiver being in said test operation
node. 8. The nethod of claim1, wherein said
transmtting, with said wirel ess transceiver, one or
nore test data signals in response to reception, by
said wireless transceiver, of one or nore
predetermned test initiation signals froma contro
signal source external to said wireless data
communi cati on system conprises transmtting, wth said
Wi rel ess transceiver, one or nore test data signals in
response to reception, by said wireless transceiver,
of a GOTO- NEXT command signal. 9. The nethod of claim
1, wherein said transmtting, with said wireless
transcei ver, one or nore test data signals in response
to reception, by said wireless transceiver, of one or
nore predetermned test initiation signals froma
control signal source external to said wreless data
comuni cation system conprises transmtting, with said
wi rel ess transcei ver, an acknow edgenent signal. 10.
The method of claim1, wherein said transmtting, with
said wireless transceiver, one or nore test data
signals in response to reception, by said wreless
transcei ver, of one or nore predeterm ned test
initiation signals froma control signal source
external to said wireless data comuni cati on system
conprises transmtting, with said wreless
transceiver, a plurality of test signals in
conformance with a predeterl® ned test sequence.11. A
nmet hod for testing data signal reception of a wireless
transcei ver enbedded within a wirel ess data

comuni cation systemthat al so includes a host
processor Wi $UBr&TrITIﬁéﬂE SHiEéﬂé(:RUbAE %l ween said



