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CENTRALI ZED MANAGEMENT OF MAI NTENANCE AND MATERI ALS
FOR COMVERCI AL Al RCRAFT FLEETS FI ELD OF THE | NVENTI ON
wO0Qdo7089xa8 i nventi on generally relates to nmai nt eOAWSE006/044744

commercial fleet vehicles, especially aircraft, and

deal s nor eCBNTRAJJZEDI MAN AGERMENT OFVIAYN TENAGCE

i nt egr at ANDIMATERIANS FORAORNERGIAS. ARCGREFE FLEETS

service providing turnkey mai ntenance for multiple

fleets of aircraft. BACKGROUND OF THE | NVENTI ON 002

Mai nt enance of commercial aircraft fleets requires the

coordi nation of nul tJ ' i pf or mati on

provi ders, as well Mﬁiﬁ:ﬁ&&wfﬁ ne and base

mai nt enance operations required to support aircraft

flight readiness require up-to-date service manual s,
001 nai Thisnaventon gpmirallyrrektsde ,maémtgilme of oomulerial filgst, vehicles, especially
. train ersonnel . cialized to facjlities,
alrcr?at{&r ’tl%de gﬁ S dROTEr P @frfot"‘ﬂ@r eyl Sbé%ana&qﬁ’e 1P‘8§F3§"td1 gintenance and
matetigh) s ?%%fts%"n O

| ocations is al so corrpl [ cat ed, since parts nust be

procured fromnultiple s liers as well the OEM

ai rcraft manuf a&%ﬁzg@(}@&&p@? T&%ﬂ%@ﬂﬁ%@émm and

coordi nati on of service providers is nade nore

chal I engi ng where fleet aircraft serve w de geographic
002 ar eMmintermkicagf comnheralal acrafiefteeiscrequire thewardimaion of multiple service

control by the airline operators i ractlcal 003
xm?m@t@ar&;owﬁ% agr#icHt Bnpdt éupréleas eidnbase SRaAtegance operations
requi!réd ’P@ %Xft Cfﬁgﬂtafe{zldifi"l'e{1 [ Rff)rt@tcﬁfes serVRS tmanuals, maintenance
rat s elt formthelr own extensive

repamrmcmdsn amgireefiny fdrmhgy tiparetl Qenetned] spgeaiabzadabols efagilities, parts and an
acilities) or qutsource thejr_ naintenance by
211‘1’21}’06]:5I

Pthgar%ﬁ@rcw -t HhgResisiGrareqiissmh fredepioying rwaaﬂumsmg and maintaining
1nveﬁ¥ﬁé§1?i‘ij:llgpe A ZAhiR @ ser{ iPE1RLiAAsNE aﬁeec?)ﬁlfpﬁﬁted smce parts must be

never remail n ar ge responsi b mana

proctiké ﬁmrhetriuhiples spppliers hai mell piee fQEMI figerafe rmamﬁacturers Supply chain
operations, coordinating ground_ service equipnent, and
man%ﬁ&ﬁ&aﬁ q%f%?fﬁ@p. b SEVIHPTOYilers itimade msrRotialiprmang ivhere fleet aircraft

erd S LA TR AR RCA 0558 LA FSLR PSR AR 3 e i

operatutstiinptaeticanmmrer ci al airlines nust dedicate identical
resources for maintaining the internal infrastructure
and personnel needed to nmanage the various service and

003 While some minor maintenance, e.g. line maintenance, is performed by certain airline
operators, most operators either perform their own extensive maintenance (typically performed at
base maintenance facilities) or outsource their maintenance by contracting with MROs
(maintenance, repair and overhaul organizations). The airline operators nevertheless remain
largely responsible for managing the material supply chain, performing service operations,
coordinating ground service equipment, and managing information flow, including compliance
with regulatory and maintenance certification requirements such as Air Worthiness Directives
(ADs). Consequently, multiple commercial airlines must dedicate identical resources for
maintaining the internal infrastructure and personnel needed to manage the various service and

material management activities outlined above.
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mat eri al managenent activities outlined above. 004
Accordingly, there is a need in the art for a

woeni7roadiiged, i ntegrated mai ntenance and nmat er ParAIS2006/044744
managenent system which overcones the deficiencies of
the prior art discussed above. The present invention

is directed toward satjsfying this need, SUMVARY OF .
004 THEg?QQV%Rﬁle@%BS # Rosgh b Higadit doTuh D @e‘islﬂ?%fat?ﬂ‘ majfgenance and

- : ) . ; Tl ot . ‘
matcli add@mef SBjcA% whith RIGoHRS, BB RORRE o BOGRRE ant discussed
abovapFThapesent irsleatian B dirétted tostdnd datizyting thdeseedol | ect i ng

data fromaircraft in each of the fleets related to

the operation of the aircraft; transmtting the data

fromeach aircr afg meog%rﬁ% %Efﬂf’aﬂbﬁr; converting

the data into nai nPenance Irnf'ormati on "useful in

managi ng mai ntenance for the aircraft; and, planning

and schedul ing mai ntenance for the aircraft in the
005 f| lat scoprdsmre Ieitho pae sspeshofcthet Bventiing g mpeghod is provided managing

. Lnte e | Bt i. he data used to generate th

mainf e D PR, 420 RO R PR el ert" The method
compRBedESREANA4tH Grofd difek fn eat 6f G Fle8itrelaed §d the@Peration of the aircraft;

configuration of the aircraft, the fight hours and ‘
transgyteing sthe f dat drogn reaeln faircepfid to tane pperatians neentesn corvegtingnghe data into

. e. heal t.h or ..nt enance st.atus of . the aircraft .
maindeud iR Bl 5o AP FRRRER B Rkeac® inh . Beffiifeba. planning and
schediBinpt @AREHEndY BdiNiheJairtsht b N@E UlldeRd fidid @6 lop&@atiddsOBRnter using the

the operations center. The MROs, part suppliers and

maintenance sfosmeiien. sHaa data wied torgenagate the waigienanasdnivomatien acludes faults

network. 006 J1n_accordance w th.another aspect_.qgf t.he .
that lilaﬁ'f/:eor?tc}l%%(? og dnlr% AIRCTAT gxe pc!lwp g%ﬂylg‘g cggﬁgtbrpﬁ%l of the aircraft, the fight
hourd@id"dye1R8 € ehelirctdfefid ofdtiffoRHafidt reliinkit®tR HebBA 8FBhMtenance status

The method conprises the steps of: collecting data
of the airerefdd The majdenspes istpefarméd bhMRQho tessivedmamterianee planning and

e collect data into maintenance, i nformati gn use
schedulfig et e Thoah ShCometiun St ol 6 R e FaraubBliket 31 the customers
shareliffrigiioy @RaR6ae donfres®id Atwatk.a central operations

center; and, managing a plurality of vehicle

mai nt enance providers fromthe operations center using

t he_mai nt.enance i nformation. 007 h accordance wth .
006 ¢, ApEROSESE it pitlacs SRR f5rinveReift 00 i Prtigd for managing
mainfeBfindeedtt Figdt! Yehi@aAirNBukipe: CRdtheRaANTRe %etmm&%ﬁﬁ@s the steps of:

fleet aircraft for airline operator custoners. e
colle¢tinghdefacishated sxdhe loperstiepof dhe vebivlesaconyrgting tthe gollected data into

. plurality of. mai nt.enance, r.epair. and over haul . .

mainfpllch, itio Wk A Einpl0B Gnindincih Rro D aptjley accessing the
mainfe@iindeN@fdaGoalat 2 GARLN 8fdrhtitthsVehtferAand, managing a plurality of vehicle

maintenance providers from the operations center using the maintenance information.

007 In accordance with a further aspect of the invention, a method is provided for centrally
managing the maintenance of commercial fleet aircraft for airline operator customers. The
method comprises the steps of: contracting with a plurality of maintenance, repair and overhaul
organizations (MROs) to provide maintenance service for the aircraft; contracting with a

plurality of part suppliers to provide parts required for supporting the maintenance provided by
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plurality of part suppliers to provide parts required
for supporting the maintenance provided bythe MRGCs;
woabd7@seiing and storing nmai nt enance i nf or mat i ORCUASL0OG/044744
i n managi ng the mai ntenance; accessing the maintenance
the MR®sirovliectong aud storimeaiatenaperiaformasorcesefdrin mmangigg tgg maintenance;
t he tg/RCb,and the part, suppliers fromthe central .
accessingtae maAleRange dRforfasting 4t ReceatgleQReERiIqns CoRigR tnsing the MROs and
ed. i f )
the pRE SSFRRGE: {rH] oo Qo CRERRBE ecthdr bl i d0Bleed HRRIarEh accassod
mai nt enance of commercial aircraft fleets, conprising:

an on-board aircraft systemfor collecting data | _
008 | o|Igtacepydanscerwith @ basther penssl ofdhe inyentien, wrystamy1s prgvided fgr managing

it | | bt t r ' .
i LS ok E L el 50 08 U0 e g cotetin
data tdlatingatoahé dperatiohrstabdsi sithel 9@ braft dndr wirealealy tensofifing the data to the
mai ntenance of the aircraft, and for managi ng each of
groung; 8| qgntplj apprasionsraeercien Freeivingr andceonpesing dee data inyiel infermation useful
ror ST GRTRIBBTILEI O JRGHT A i csen of o puray of
mainfBRhite@BAREEPrD Pid¥lsE end) b QHArE@ ESmmAR AR ebPoiklcdRfecting the operations
advantage of the invention is that the overall costs
centep ith| theeustormers and theunaintenase eervice peeiidessl because
mai nt enance and materials for multiple fleets is
i ntegrated under the managenent of single, centralized
009 NMBrRge MBpbrtARAdvafagy OF e nvehtidts i afthalovB@l Odosts of fleet aircraft
_reducing the need for each airline operator to
mainieapreds reduped brepussrnaintensnge iand masarialscfon maltipde flagth §s integrated under

needed t o. manage L. ntenance service and.material. . .
the rigEsTiral 8 ARG Sral Ry SPGB SR of st B pingin or reducing
the nédll fof 8dchtdifiRie oPEafoi®d naihtAh el fR8soAREIVRE Rnfrdi@ucture normally needed to

centralized nmal ntenance service provider, part
managg pifinterancemayicgmad material proyiders . Angthenpdyentege off the invention resides
. [.nt enance. .and, mt eri al s nagenment .under a singl.e .
in regfibhe CHRIRRPR Shetee heiern B SHRrTRed MatEnisf HuGH provider, part
supplidts MRS 86l @he Fustbmbfsa ThivaGOS bBmaiitehhideZ®d materials management under

_re-authoring of technical procedures and |owers o
a singlef I\ Peovidey a tansingle opadtons eavadr] ipsultshia. ieduasdtadorinistrative costs,

. .inmproves, ai.rcraft, reliability a avallability while ..
minisp G R RROIS o D kg e LR Ete ke it pdtiionally,
the iBdn¥ioR EintProvddCaitdrhe rafidbilit) O éy/x'»eﬁla{a]tm}{1 aeldiet pRRling better alignment

objects, features and advantages of the present
betweemdepighotvppart apé serpice of e laircrappr eci at ed with reference

to the detail ed description and acconpanyi ng draw ngs

that foll ow BRI EF DESCRI PTI ON OF THE DRAW NGS 0011
0010F! G/arouls 2dditidhal bjedtsa SamtiidsSAhd WdRshthd8 oP tHeQPresRh in$é‘rﬁfo?1'@an be more

for managi ng mai ntenance and materials for a fleet o
fully gippreciatad, with reference to the detailed description and accompanying drawings that

follow.
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0012 FIG 2 is a block diagram show ng the
organi zati on of an integrated mai ntenance and
worb@Erisedis managenent system 0013 FIG 3 is aPOrmwsko06/044744

di agram showi ng the primary functional elenments of the

syst em shown i BREEKDESCRIFIION-OE THE DR AWINGSk di agr am

showi ng the functional elenents of the integrated

mat eri al s managenent and the mai nt enance services in

1 el gig. gnjst 1 O .
O B B Bkl SRREE R BBl itk saintenance and
materiglsfo1 ofiedtiop abberfieen t he aircraft owners/ operat or,

MRGCs, parts suppliers and the central operations

center. 0016 FIG 6 is a conbined block and

i a t ' aTeB Lt : [ f e .

0L R Bd okt e R 0o B bR R b Ty odel Snaintenance and
matesigls tneampgémenit sghiterg. ai rcraft on-board systens, and

depicting the transformation of data into infornmation,

and the sharing of this information between the NMSP,

13t hepgY [ B@E% i.s .2 hloc
00 di agr a%ﬁéh%\i’\fc r11< S(ﬁt réllaf% Pow fth%g%é@n@l?% 8?%??%?1 OFWC system shown
in FIGhe. i ntegrated materi al s managenent and mai nt enance

system 0018 FIG 8 is a block di agram show ng how

aircraft configuration data is gathered and used in

t hepinteqr ' J te 0019 .FI G .
00144 "PERE R 0180 PRSI, S MERAE FIRHT ¥Ry QhdifigSiared materials
mandpewientandale thaBit¢raned derdodsan irdlatgi O REtrANTheflkiBhEebnds.

centralized information.0020 FIG 10 is a conbi ned

bl ock and di agrammati c vi ew showi ng how t he stored,

e lal - ' ' J sed 1o _provi de integrated .

00157 2T HIGE 8 Gtk Bl Ml URCirgh@eiohll il bRy een the aierar

owneﬁ‘i;/agfram‘IMRC)s,\lﬂmSﬁ?}ﬂiﬁrdﬁzﬁldhﬁé\/cédﬁﬁl bpeRavicalk cBREL S 1S
tracked in a centralized, commpbn data base. 0022 FI G

12 is a bl ock diagram showi ng how customer pricing is

est lshed . | pteqr maj.nt enance .and, ... .
o016t 8L KERSd 6k 0168 S5 L YR R o s o e
integuts@f nbatetials ingRpsiamtinddmbin@nhite &g5t8ine thdl@lifs bRbdift on-board systems,

managenent system of the present invention, showing .
and dapicting| the {gpsfprmpation: ofedaia mrip drformatiany nil éhe sharing of this information

betwHBLBE MIPS 1RURBpMers ThEHARBs2Nd the customers.

0017  FIG. 7 is a block diagram showing the flow of data and information in the integrated

materials management and maintenance system.

0018  FIG. 8 is a block diagram showing how aircraft configuration data is gathered and used

in the integrated materials management system.

0019  FIG. 9 is a combined block and diagrammatic view showing how on-board aircraft data

is gathered and stored as centralized information.
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 0024
FIG 1 shows the prior art arrangenent for managi ng
woroTiosyeEagce and materials for a fleet of aircprafbius2006/044744
Aircraft in a fleet controlled by owners or operators
002030 FEteles naicotmbieedc bloak daride @isigranpaatics vievonghoaing® hdw the stored,

squrces, primarily under, the managenent and control of
centigliged RirmpioT R aseq 19 THOvde Infegsaledl APHRABp ISk BAISTige services.
performtheir own maintenance or contract with
mai nt enance, repair and overhaul organi zations (MROs)
002132 Ky br ayiaddiageinonativaivithe RBGwRg Sleow ithe Sl FopER| Iseflacked in a
base nmmi ntenance | ocati ons, however in sone cases the
cmﬁmﬁ@ghggnﬁgy #r985%r ovi de mi nor mmi ntenance services at
so-called |ine maintenance | ocations or facilities.
The aircraft CEMs (Origi nal Equi pnment Manufacturers)
002234 FIGvides eBbglardiggri dowind @swandtdhe MRSEg 32 d4hbBéhed for the
. are maintained in the MRO s inventory 42. 002% The
integiateds maimticypRes andimaterial sevidepvent ory 42 of parts which
they procure directly frompart suppliers 36. Tooling,
ground support equi pnment (GSE) and facilities 40 are
0023pr OFI. e1B Ry abdibfra@tial viewnasefllemat eiderstthdaid theh griddRi®d materials
32. Simlarly, technical manuals and training 38 are
managemsnt, sxsteny @otle Dreseal invention peioatieg sherekationsipsheBReen material

! jrcraft .OFEM 34 and the suppliers 36. Thus,
SuPpII%rg’nrﬂla%/H%tee%g%pg}lg%l?'é%%}a Oﬁg?&]ﬁ}?émﬁtﬂ?]re%nt system f or

provi di ng mai nt enance services and related materials

to the airline operators 30 is highly decentrali zed,

relies on conplex logistics and requires each airline

oper aDETAIBERIDRSGRIPTION @FtTHIE PREEERRED EMBODIMENTS

dedi cat edpersonnel to manage both internal and

ext ernal mai ntenance services and the material supply
0024¢hagie, 10986 Red prisnae ahﬁn%%nmgnﬁﬁﬁﬁ?%?ﬁte\ﬂgﬁ& d materials for a

shows how mai ntenance service and material providers
fleet of airgrefal Agaedk inm fieet enttrodlet py wamagex opemtoegB@tedive maintenance and

.mai nt enance.and material s .service (I MV5) system 44. L
repairRarty (OB JHITS SoHiraYcRFIBYY WK e HATRESEIREn s gonjfal of the airline

vigler : j r to,: ' .

oo ot crine MRS BoRa S0k i, TifBRAICR B ppniract with
maineBEM@4 repai andl dverkaudi xgamsztidn EVROs) rB2nwhe metide |majbh enaintenance

.MBP_has onsi bilit or .managi ng the MROs 32 and
servii 06 SrlEIRSe Rl oCHifTRo R eR A R G88s (e MROs 32 may also

\ . i ni ! - i i t.i -
prov e P b e ey sy, MR LIR S e R bl feiiies. The
aircrafa OEMY (Qhginai Equipmentpdiantfactaredq), 3depeitkei QEMy pass ® airlines and the

the air]ine operators 30

MRd&gZ?\ﬁlglgl% é%gﬁ%ll%tglelﬁg hg@emggs mventory 42,

0025  The MROs 32 also maintain an inventory 42 of parts which they procure directly from
part suppliers 36. Tooling, ground support equipment (GSE) and facilities 40 are procured by
both the airline operators 30 and the MROs 32. Similarly, technical manuals and training 38 are
obtained by both the airline operators 30 and MROs 32 from the aircraft OEM 34 and the
suppliers 36. Thus, it may be appreciated that the current system for providing maintenance
services and related materials to the airline operators 30 is highly decentralized, relies on

complex logistics and requires each airline operator to maintain infrastructure and dedicated

5
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MRCs, parts inventory, etc. Optionally, the MSP nay
provide the airline operators 30 with only centrally
woronEgsedigai nt enance, or centrally managed, i nPegmakmd 044744
mat eri al s managenent (IMM. 0027 FIG 3 shows the
persancel & imahagecbatbrinternak had ieatesdul pndigeneea stivicebd0d , the material supply
.parts suppliers, custoners and central managenent of
Cha“ﬁai nt enance functions provided by the MSP. The MSP
controls a central EvlIMS operations center 46. The
operations center 46 receives various kinds of data
0026f r oReference &f hovo mizdarte F@s? eifhcit Shovarttbve anaitteiagcd BdrSice and material
data into centrally stored information which is used
providgrs; fg Traligngd B 5t cofraly anqnageds, infserajid maingengnes: ard arpterials service

I ' ih4:thi oard ta _nmm .
OS] B AR R0 R0 85 BBV RIBER' B govias s
sométineghilsorrefepred t¢ Baeinds an idlefittadf twhi@ahbybd/EHEORIRIN, tislrcraft OEM
aircraft cenfiguration information. Information’is

34. Axwikh he digcussediaien in mereofssaih theoMSPdentesponsilitydfor menaging the MROs

' ' S S For .example, informtian i .
32 off bR 4 SN Holfle B 8% Gre mintiitiffg 3Bytooting, GSE and
facilipies A0 ERBPGE iBVentdid 48] ThE MSP pRRRRE tHY RINIB do 84dhi ofFhe airline operators
information, reliability data, etc. The infornation

30, epyephinlbhas ofrpday deryips: whigving thmairlineeopsgtaters 36 ofilke a¢edrfor managing

0._i or, a I of rposes at .t he .operation )
MR phs #3850l 061e O, o MBBRERGouh gl i RBROrR LS 30 with only
centralty) 8HAded GnAften McE & icBstr Ay HR{aBéE Wﬁ@%ﬁt_e@ R CAEnARFhent (IMM).

determning aircraft utilization that is converted

into the price charged to the airline operators 30 for

t he rvi,ces rendered. by.th P. D028 | nfofmati IS .
0027y hishiged QS"('aSt{h ent efuﬂéfflagfé\(gtﬁ‘ﬁlsgwgb%ﬁgﬁ{h%mp@s suppliers,
custoheryvih® berdftA€ nlahh@inRet SF hstbidnde ﬁﬂ%ﬁﬁ&%@bﬂ@& ib9thOMSP. The MSP

base and/or |ine maintenance for the '
contrglssy eortral IVAVIS operationsgentar #, Thebperatirseantes4@rechiangeatious kinds of

A he, operation center 46 and the .part liers, .
catn SERTER b DESRE BB AR ot Uon BEARR S B g iormarion
which i€ udddhn (BO ZBnRLRIOT b theNMIWIBO Ad il Be disBhREd Rit&%in more detail, this

mat eri al nmanagenent 62 and mai nt enance services 64 are

onbogigih$ystsmsedata merynimalige dob gxarnplec Sight d0g vyserdas datasfrom a flight record

t 6, uskng information.abaut the aircraft . .
recorfy ARl pra Bat4RsTien” and 2ttt sontigedipn whwoggipry, formation is
exchigell BrwekinS @iés 5paticiisCEenkd? 48 Ta8d Ak Ailline THRIMEMN Bl  For example,

. . operations center 46 may provide an airline operator
informatien Ak pbigined fedm ke airtineoperatore 3@ arekatiog o Garformanve dfl the aircraft,

ervi ce. 62, .or both. .used herei integrate
depaf it SRhE nrBimalBlr rel Bl TP S, Taen Rl drom the on-board
systeSRI48 £/ thE QBTIA bR BisdRistRe@ fGUS T RTBY of Paho&RHP R Sheration center
and integrates both naintenance services 64 and the
46, igGiugling2 scheduling and ordering of parts, scheduling and ordering of maintenance
operations and determining aircraft utilization that is converted into the price charged to the

airline operators 30 for the services rendered by the MSP.

0028  Information is exchanged between the MROs 32 and the operation center 46 which

facilitates scheduling and coordination of base and/or line maintenance for the customer’s
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0030 As will be discussed later in nore detail, EVIM
62 i ncludes managenent by the MSP of OEM parts 66,
weupplisesparts 72, parts inventory nanagemnment PE8/US2006/044744
~ managenent of parts/logistics 74, warranty nanagement
aircrgiy Hmellypafoempien isgrehangedbitvgeryfhe op@tion benter 46 and the part suppliers
i nt enance .services 64 i ude |jne Lt enance 78,
36 ngggﬁe Wﬁ]ilargfg quﬁ‘E%' "g'g?r %M@&Mﬂ%#)w gﬁ%ﬁg gr ound
support equi prent and facilities 82, maintenance

pl anni ng 84, managenent of reliability prograns 86,
0029an dRefigimgeman ¢@ FEhgt, metegriated B&eridl Gdzhapemétié2cme anaihengnce services

the MSP proyides the airline operator custonmer 30 with
64 a@nchmrgﬁfﬂf/@%i m&ﬂ%&ﬂ&%atﬁa ceriFaliqpetatiopt coptp 46susing information about the
ircraf® SBRRRIA bt ¢h- Calfleihot s R di Rater i
alrcrt hen deplbfé!))/llél (%hof)t %Bgt?r%%eg&gp rgtg gr‘;ﬂg{ﬁh ‘g@ilfo% ‘{IE%S%E&M fn more
detaiB2 ThE hven@alr apeddtion OEdAt&46 @iadi fiovidenarfiing dpkegil customer with either
title) of the parts, but the customer 30 takes

maIaRKHErHieesi oty INM: sentee Phrind. phy wsedibarpimh injegratedgnaintenance
and fgf?ﬂe%iﬁlb%rlfi%se& ﬁh@%%@ﬁg 'a s%rﬁ&{ gl%r rea{ﬁ i :1;%53\}) gﬁ&ﬂ%e Rr eét combines

e parts warehouse whi ch
and infegrasdsi botts magmdrancekBrvi@e 33 Ml ele INIRL 62st oner 30
renoves a part fromthe warehouse for use in servicing
an aircraft, the renoval of the part frominventory is
el e hG aik ' r e, ansite
00307 A ST b T PO PR TR Lol 1o} e S hfggsuent by e MisP of
OEMapires66) guppslier Whifts 1) parts fivahtory Gahadent®at 68 GREMASeAEnttdFParts/logistics
part inventory at the custoner's warehouse. This real
74, Warigaty; RASEAReRt Sy and spare gats ProvisioniB®76.0 al | ow ti nel y
reordering of replacenent parts, and j st-in-tine
delivery to the custoner's warehouse in order to

0031mai Titeinmaianidnce rseLrtedr 64 Snéltid® Pine Mpdinkifbes 78 WBER tb@ntenance 80,
operation center 46receives notice that the custoner _
managgalentcaiptpeling gawnd suppeit teasipment pedi fasilitips 83t orajntenance planning 84,

man e B Gy S350 B RTS8 noss

model allows the MSP to accunul ate hi storical

i nformati on concerni ng the type and nunber of parts
0032y gt they casevher the MSP Bvadesib tirlinecopgeatertstomer 30 with only IMM as
| : ' ' . n. ef fici.ently managi
o sh P08, ISP s LEoRE I b o S e asp e

deplayelto iy yirliddseater 30 bihtostha MRW 132! €Thd A RAMBHEMB4 retains ownership
concerning the parts used by the custoner aids the MSP
(legal Htlg) g¥iths Rarty diva the C}éﬁwl@%éo riplRs| respaagibilsy dhamgeehohsing the parts

. t . . | ce rovided.by. th . 0034 .
e Ol 601 S SR R A e M g renonse whicn
is net@folktesidwitlo thRlopefadisss ¢eatek §6ased on the custoner's

forecasted consunption. As a result, it is generally

necessary to carry | ower
0033 ~ When the customer 30 removes a part from the warehouse for use in servicing an

aircraft, the removal of the part from inventory is electronically communicated through the onsite
warehouse server to the operation center 46, thus allowing the MSP to maintain real time records
of the part inventory at the customer’s warehouse. This real time information is used by the MSP
to allow timely reordering of replacement parts, and just-in-time delivery to the customer’s

warehouse in order to maintain part inventories at optimum levels. When the operation center 46



10

15

20

25

30

| evel s of inventory, and fewer parts are required to
be witten off to obsol escence. Mireover, the MM
weoant7ossmasagenent program facilitates bal anci ngCamg2006/044744
pooling of part inventories at differing custoner
receivetr mitiva dkatl the auitomer haB3G8mol &l & Phit st ﬂteowaﬂaho@b/lmﬂentory, ownership
tand al one servi ce,

, ogram utilized as a

lmm%%glaéwéﬁ?ﬁ 0, e Sty Arnddhe prastquger; 1§ I%Wefar fhe part. This business
AMhe

o B B SO BB e r B PR ld mumber o

parts Eﬁsecbby the dubternen 30 anmuoltiple Warehé e Uodaciong, vhieh AHohs &SP in efficiently
npst parts under the EVIMS program sjnce the parts

managig: past yiepiesy levelsrandrbe dmistes 06 rpagﬁﬂwmar SMS’EPO&?fe this accumulated

o A SRR ok TSN Bo SRR b g o prcin

modelavediiorohatoe dhd ustonter f&r m@h&hlcésfwldem bg EIRAVISP. det al I
how EVI M5 provided to custoners is nmanaged by the MSP

using a central operations center 46. The MSP

003 ORI o £ BAAG?s MR 54 R8P 9F B ge pas s

on th@lt‘,ﬁht@fﬂ%f S f3Rchsted colbemPisas Ag aakesif, B R\deH&rally)Becessary to carry lower
custoners with base naintenance, coordinate by the

levelg @ﬁwmm% anchfewen paitedre egquired tq be wrigemaffde ohwedgseence. Moreover, the
nt en

M LT L ge%n gﬁcgrgrp%%cl%htatggﬁglgpmg%?%&) g%oqglg(ﬁ (%lglmven{ones at differing

custmw@bggemﬁaadhg parts, engineering, services and
mai nt enance tasks to performthe necessary work to

remedy the fault. In I MV5, however, the operation

s S AR R —

deplSuRAt b partOR laindied ah ia0diFeRhh BlanSd+RPhdntths MSP paiVedes the customer 30
arrange for their delivery to the MROs 32.0037 In one

with BYES. [9s evill bl dieagseddudaw i m@rmalbaﬁsleﬂmeths gpgdmer s 1®6 required to
h
woroR5E e e S e D5 S5 Bk om v o 34

or sugﬁl[bislwﬁﬂe%ﬁp liasliRBey AIMROR 326A BlinctBoNRBdRSmaintenance provided by
ment o the parts either directly to the

rs 30 (where mai ntenance service is not
prow ded by the MSP), or to the MROs 32 (where IMVB is
provided). In either event, the MSP provides up to
00361008k &Htioh e n6wsdiRERA So PRE t5 GALLH SheWe Tk Srodkk abta@h8w IMMS provided
managed by the MSP until the exchanged part is
to cufstﬁmew isedanaged hy the Waisung wn@téral optvBtionsheenigBA6. The MSP contracts

w1th n%éesa%&asaﬁgt d 8}5%\1/ eo%sb gr{gvllglglglaetn%p%en?%—,l @‘nerg’lly at locations
wheré Hﬁ aRenadrs 90 fsﬁem&m IRAAY PELVYe thBRudlBReACKRh BaseBmaintenance,

si ngl e point of managenent and
coordinated by the central operations center 46. In instances where unplanned maintenance is

required, based on on-board systems, the operations center acts as a global integrator of the parts,
engineering, services and maintenance tasks to perform the necessary work to remedy the fault.
In IMMS, however, the operation center 46 manages the entire materials supply chain, ordering
parts directly from the OEM 96, network suppliers 98 and various other suppliers 36, and arrange
for their delivery to the MROs 32.
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invoicing for the entire materials supply chain. 0038
Ref erence is now made to FIG 6 which shows details of
woheo7asehst ecture of the | MVS program for ai r cPaitusS2006/044744
fleets. Broadly, a nunber of onboard data gathering
0037sy shneme pp8siblgttveinessaodelwiine MAP gayscthafsupplirn 36 basedgin, aircraft flight

for exa e, wireless |links, broadband, narrowband or .
hourg, Gt FAGEIE it SN AReP e, LiFe COMESS Gorted on Gonfumption. The
. ‘ AL
obr R SN SRR 18RV S REp B AL RRINS bty 20 e
mainfFmaggesservidetis net prosed by theVISP), @r totie MR Os BR¢wilatedMMS is provided).

through har onmuni cati on connecti ons when the )
In eiffiey eyepy the Erﬁlélr&ﬁ’i yara. 100% pheheprusiasmery art requirements which are

B R p———
providbs o ygdraseslilevalodfeseedeanonthe atistomers i30K and wedunatse dppkeciated from FIG.

exanpl e, an internet web portal 100. 0039 The onboard
5, thgapgragigay esaierstd iprirgee by thaaMBR gty fas e vinglespeipigof management and

oo ggg@g : gna i Nt erconnected t hrough an
mvmc():ﬁlgggl(rjtg a a%@%i?@k coraier{']netv\ork of applications
connected wth bus 48 includes, for exanple electronic

| og_book records 144, which is an electronic flight
0038y a gRefpisnee tnoshmpde to FIG.1q yhigh skowy defallael G arddlsetyes of the IMMS

0 d Vi 0Q i gurat. a
progrpffftor AR Balty?h BB ANERY BB BRRG AR
dowrlpqdl hie@hfit Qlatal Boughh €oe beripleMnvielbdsi Biks, DachdbpRl, iraabiwBand or other

. 142 provides the aircraft pilot with el ectronic )
suitaplg gomynureatiops pysteras fto the eperaenscesmiari 4n whersl et dagniiscconverted to
. S. t_ fii r n | gct i«c.check ljsts .
oGRS K S, B 85 BRI AEB 45 S0 possvte o
dowriloddothe@hiaahrough dhetcdmahnicstiodf donhédtiohs whida thd#iv@afd 8eéh the ground.
recorded onboard, or entered nanually by the crew or

In the iprefersid cpeedivanie MROR 32 aairlineyanstpters #0i andrsaipplémis 36 are connected to
the o?@xg{ibr? 9&%&‘(8”461&@0%?1%\' @gt%%:c%%&‘glﬁuclat@igg gir V%%flaatsifgrnegfnple, an internet

D

1%1%{1%%yist%rrr]1s 48 gather and

nt ormat on conc Ur r en nft

web pdeal adg.craft. The onboard heal th managenment function
136 conprises aircraft system nonitoring functions
that relay, in real time, the current status of the

| | v |
00392 ¢ EHbhocf LEREBlenl 68 notfoe 8 b BEPAbET I Feopig granagement

systedis 3infgcoBbdted@ Shidbph dna@sbobAB dafaobidasi nfAoce®t h&work of applications
concerni ng ot her onboard conponents used to determne =
connedied Hdth busi 4§y inddudasg feragxapploelectieniaileg bapk req@odm 144 which is  an

clec Ol o, 1, S PRplioh I PR orbBind s mying
confipentiee appicaiani 3 g biidin @ﬁbo&ﬁfﬂ@&ﬁﬁ%ﬁd&gerﬁéﬂ\fmi@ﬁ%pﬂﬁfaﬁon 136. The

R Matsen et )
electronic flight bag application 142 provides the aircraft pilot with electronic charts, aircraft

performance calculations, electronic documents, fault finders and electronic check lists. The
electronic log book record 144 includes information related to aircraft faults that have been
recorded onboard, or entered manually by the crew or aircraft personnel. The as flying
configuration application 138 and AFC records 140 provide information concerning the current
configuration of the aircraft. The onboard health management function 136 comprises aircraft

system monitoring functions that relay, in real time, the current status of the aircraft systems
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al), shows how RFID tags may be used to track aircraft
configuration is incorporated by reference for all
wouroposeds US Pat ent Application No. 60/ 718, 88#CT/US2006/044744
[Attorney Docket No. 01-1030] entitled, "RFID Tags on
whichicax balisedRarhake, repaitseafte? theSafdrgfotads. 2Dib rbyla¢dableamito (LRU) 153 as
M chael C. Muma) apd. US Patent Application No.
well pe/RED) gags F4% Pwrfﬂeylrlﬁfﬁmaé@nmnc%mzs $r @RPGa| c@mponents used to

5 L 0g el -19%9?[3 § e ference in Radio

dete rle%%ﬁgﬁggyﬁégﬁ{.‘fll Ica |%Pntﬁ%%%%rlg{é'ati ons", filed 25
Cct ober 2004 by (lInventor Kenneth D. Porad) al so show
use of RFID technol ogy useful to inplenenting

t he
0040pr e4e Aatang pptirasionalie: hFd73.800 i péorace Poskstdlor G4t 1361 (filed 30 June

pur-nose 4 t rovided.h fe) [
2005588 SRR 88 R Rty b e . it
al), sk@w$ BSw REID ek Healse® B fradkketrctaficdoneibm@tion &dh&drhbrtaRd by reference
122 formn art of SATCOM 132, a proprietary wireless

for alhparpaess. ¢ dn&etent Applisation Noo fifékiBs4MAtaney d¥ickeid No. 01-1030]
DY ' j r.el i nk .12 d .
entitgy 2B, T35 18 ARGRR Fmh GBeE 2R e P8y inventor: Michael C.

Mund) 26 af'$ PaRAMAppLiadticdNNed 40095856 [ARSmed AR6dkeNSlo. 03-1371] entitled:
systens (ACARS) 126 as well as cabin wirel ess networks

“Reduging featomagnetimingafesenice in fadap Erequensy Identifmatia Applications”, filed

t hr ou interface device 6 ically us
25 OkAE S e B REeTT By botgh A3 oy e ERH? tochnology usefl o
impl%érﬁin?iﬁé PredenfitSBhtidd £ 4 ﬁlcg?b?atéﬂ 1Rréth 364 ABRFpbRs.US

Pat ent Application No. US 2005/0026609 Al published

February 3, 2005, and US Patent Application
00415 BR 8 Bl oy BRP B4 s B SIS G GHCHEA by any of a
variety 69 IcBAAMEALBY kS ahanaRghekfkmice 992 oAbt pRNBE SATCOM 132, a

onboard systens suitable for use with the present
prophieferynwirelessa irdemiets commedon sudope {dinmgxiappt ildAtprovided WS the Boeing

Pat ent . | j.cat ] :10/.976, 662 enti.tled:. "Wrel ess .
CompgiipoFFeRR! RN 8N LaRUpD; Rngl PGS iafRypRHTE 120, aireraf
commB@8idat{ont hRIrE8Hg DRtk @é&)pok@ng Q?s_t&ﬁ? U\C‘A‘RS/@' 12 a8Nfell as cabin wireless

191, 645

Mtchell; US Patent plication No: 11

netwerks | ¥24ewhichi eopamwicdEt dotthe roiperatioy lwenter K stheovghsintemdce devices 116

I E T M R XTI
are ARRskE & USTPANNt %@%&z&@ﬁa, USM005/0896609 At fpuBléiRd HeBhary 3, 2005,

-Load Managenent stem Using Wrel ess Satellite or
and ACRAEHt ApplicatiooFubligatior? NosUS @002000B 872 A, ipeblithed Fanuary 2, 2003, the

. [Attorne cket. No. 04-1203].;, US. Patent Application
entlr‘[ﬁ?q%s; %%t?lagﬂ{ﬁ“]lcgg?e m%’ipﬂ’@gﬁ]g By geterense Fergg‘?a Tr ansf er
from Airplane Central Mintenance Systens to

El ectronic Flight Bag Systens and El ectronic Logbook
0042( EL)dirippsl ioobeard systerhs buithblEsfonuspiwith 2xOpresant Yaneation ete disclosed in

copeﬁlc!ling applications: US Patent Application No: 10/976,662 entitled: “Wireless Airport
Maintenance Access Point” filed 27 October 2004 [Attorney Docket No. 04-0691] to Allen and
Mitchell; US Patent Application No: 11/191,645 entitled “Airborne Electronic Logbook
Instances and Ground Based Data System”, filed 28 July 2005 to Yukama et al. [Attorney Docket
No. 04-1202], US Patent Application No. 11/176,831, entitled “Distributed Data Load
Management System Using Wireless Satellite or ACARS”, filed 07 July 2005 to David L. Allen
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each of which is incorporated by reference. 0043
Wreless link 128 is a systemthat utilizes w rel ess
woOaoElosgga network technology to transmt dat BCT/US2006/044744
t hroughout an airport environnment enabling instant
et al. {Astoiey Ridcketdia (det208¢nU A iRacha ppli¢rion difop,308 rentitied: SMethods for
i nt enance operations, etc. I n one possible . .
Faulte R THENET JFOT HapIAWR Rl Mriwenaned diblenss o, Ficsiguie Flight Bag
:Si C aclk-udes:
Systepfl e ni® KoBbod G Reb RGBS HIER OB SRRt 4805 b ukama ot o
each oBtvhiehKs incodpomtetidytreferenitdl nt enance and engi neeri ng
managenent (MEM server 108 at the operations center
46. Also included at the operations center 46 is an

0043, WRRFLE RoER28 1R 5 AR BB Yl s R Bed ool soghmoloey 1o

transit datatotghbuttad alrpert MohNtGeiiene enabliBg it ipking lof data between aircraft,
managenent term nal 106 connected with server 108

PasseABPIIRENIBRIMUIANEARRSPPRFALINS 18ip| Ineens, poskibleemboriment o the invention,
onbo%ggdaaaf ROIBHRATIE 1P il ??%h gzﬁﬁ‘haﬁl‘éﬁﬁgs%eﬂL ste?\ﬁ%ﬁ]ﬁ %ind an AHM

managenent i'ssues.  The
serveB @4 et biSid fur€ 0oHiRE{eddn taOndtierkMRiEE a3én@dltnQBRhat@r snd engineering
30 via the web portal 100, and is connected with the

manageippnti @ENM3 aeven 108 at dres ppasationy ashtee 46er Alsp indpdedpaiyihe operations

centef 5 i Vi At ol oo (B i patil & QYN sopver 118, botn of
whiclVsMveRr at€ lcodiBiedttiea ShdtAlbtie fs th2OVIEMI séiver M A3guppliBr management

one possible enbodinent, all faults registered by the
termi(yaJMiPG_ngmgqctgd waopstver i OB rdloms Romaunigatipn aviddsuppliers, while a finance

.delivered to a qr based .ser.ver i oh.caollects , . .
busing, ekl CeoPol 49 cARREATIL St wE Ry Plakempent of financia
issuef.r TR TV GElVEr 136is chbhifeciidoonte MAROS 33 ahd @perditoke3d 4R the web portal

conmuni cates with the MEM server 108. O her techniques
100, anrdeis gomusicisdevithothe geppligesr Igia theconsie IVIM sits sermer $62.ver
108. Both I MVB and non- IIMMS airline maintenance
history is provided to an in-service data program
0044serprey, 7(4hdRk) inl B MV fxhard | f68n She TRIVE ©F infBfrdtivAl AfdNdata between the
with the EVIM server 118. 0045 A nmai ntenance
onbogrdr fystemante MBY styuse 10d>the sBppliskc Ao rmge she MROssRi ol one possible

Lth . server,, 108. and, the s i.te 146. .Th .
ernbcflyhile Bl SR dggo i b TrE BN 1267 okt on R AL lered and
deliva®gitsh ]ghﬁﬁl‘l oged| seBREWRIchQdHe&S lche FaRlts, M0 WRlIGS RAGiltered faults directly

aircraft systens and manage structural repair records,

from g OEIMIR §36. d9R geannd daserrervepyitd 56 enmamimgeafe3WiththteMEM server 108.

for, r.ecording, .. e€y¥i ew.ng.an Zi st rugtural
Othexi %ﬁlétillflge’s %pﬁﬁ&lﬁﬁ% 1V%é%%ﬁ§@§étort§% éefr?zerk 8 g(at& e_[MMS and non-
IMMS8 Nl it | rididte RiAniae rh@‘s@&k/g§ pRIvidedPBidh iaGkividel da@S plodFan® B&vEr (ISDP) 110
nore aircraft. The T 150 al so acts as the repository
whicl glso exchanges information with the IMM server 118.

0045 A maintenance performance tool box (MPT) 150 exchanges information with server
108 and the server site 146. The MPT uses intelligent documents and visual navigation methods
to assist technical operations staff to troubleshoot aircraft systems and manage structural repair
records, parts and task cards. The MPT 150 provides 3D models for recording, reviewing and

analyzing structural repairs, making use of accumulated repair knowledge and maintaining

11
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hi stori cal mai ntenance records for each aircraft which
are required to be nmaintai ned by regul atory
wauabdtmsdtises. The central MEM 108 uses the dat BCTHUS2006/044744
receives to diagnose on board problens and form a
recoysks of mepgirsactivities feywe or olsire aigcrafis ThaiMBE 160 ko @atsiak yhe repository for
..seen in FIG 7 he custonmers 30 have access to. an,
histoREL by enpiie JFoRER 19h ST Which SIRIEARIGA{o DR giniained by regulatory
authOREs A THRNSnGENVEM 468 Wsdsg i (F& 509
access the portal 100. 804%h%ﬁ€v%%%?e%¥ tﬁ%ﬁgﬁwg o&%;mdﬂmnsand
formsy ptogmosie Sorthesd problemsabAd tanybd mogetmilyisam inEIG Ot Klentustomers 30
confi g{urati onég,fi ircraft, since parts and functional

have ateess 19,48 ARl I PEpRRTb i jookferesidert 1grhe opgatiensecenter 46 using the
WorRPwWh g Wb 166%(‘%&% (i ﬁ%rﬁa%oéhe MEM server 108

mal ntai ns a recor e current asflying
configuration which is used to nmanage bot h mai nt enance
nd materials for  the aircraft. The as-delivered
0046,

onPrgupat i Bn tealdMS systemp renidagetn tthe 1ahelity efoy detemrpige the current
conﬂlﬁﬂil'a?i:agldc?f Ai%ngft,tslﬂ?ceg&?%'a?lﬁrﬁh&ﬁ) aptmftgq ?reaéd'dg& a].feélrz]lggd or deleted on a

y I'vere e custoner.” Infornet

routin® basis.niAsshoha ial Hiowapihe MBEM k&tént 080maihbingod rddofd of the current as-
caircraft is also stored in server 108. Part on/off )
flying coptigaration whirdy isvised o smpnage, hothengintenancefand rastprsls for the aircraft.

. 5 i . 108 h .
e SPUERG34 S GulP CE51 5. 15,1 5Tl AL R et

confpuentideldf ik aficrafl dshsitiblMdekvered toli dubtoBRr.UsEdrrhatidnN@ncerning the
managenent of materials. The part on/off transactions

allowgble ¢Qiiguentignidyo ok (ecaircrafy ihalse stored ig1seever 408. cParb gn/off transactions
. | . t. d..h t
ooyl O 0 A, s e AR R s ot s

transkdt{ons 3s wellcel tlsdm\lf?ihﬁcdfﬁfgﬁrdﬂﬁh%ké_ ddliveredrtd ad IRaVIi sefveP1 18 to be used
informati on stored at the operations center 46 based

in they magageancab of paterials o hhe pat oarodl Gsretions arsriscardeil by devéees such as the
. ded faults,
N A I T

and predi cted mai ntenance information, while the ELB
server 112 stores maintenance history, flight o
0047 nt OHeritanoly nay diseeted & FGied twhighshewsrire moo deteil ghel organization of

. ' ft Lte-ups by.the.pilots and
ot YELE o8l 4 AU 1 ot o A5 B sppicions
and Sysean®s 4par Thé KHNBdrv@Nn114 BloddshBicbied Galés latipifle health status, fault

structural repairs, current detailed specific
forwarding; ipfarmation ael aredistdsnanicanice dufosmatinn, wiilo theaflLB werver 112 stores

. ' . [ - I sid.e server 102
sl G450 B2 05 BEHEA 1 TPl ACE TSR 130B e of e
aircraft)fvatitoRiph 69 theRdlots ddandihfeiaricsfaetidrdip®btfs.f or ecast i ng

i nformati on, planning information and
0048  The MEM server 108 stores part information, information concerning structural repairs,
current detailed specific information and allowable configuration information relating to the
aircraft. The IMM site server 102 stores inventory and material data, stocking location
information, part quantity information, forecasting information, planning information and
transaction information. Finally, the ISDP server 110 stores in-service data warehouse

information and component maintenance data as well as shop findings. Servers 102, 108, 110,

12
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transaction information. Finally, the | SDP server 110
stores in-service data warehouse i nformati on and
woanpeaes mai nt enance data as wel |l as shop fi RATGS006/044744
Servers 102, 108, 110,112, and 114 are connected in a
112, epinkbh arecqopoediedbin & ¢onpmethnetverkt ot taroush tholntdrgt salthat ol of the stored

t he, st ored dat an .be transnmtied and shar i.n real
ot b SR B0 T s R B 8Bl e e
IMMSM¥Bresy, S DRBr f6Xnhest ihfriBiiod Ft:og%{gg r%g%h@&@&&ﬁlﬁgﬁcations Sliélks between

devi ces and conmuni cati ons ween themare a
thempage slsppessitd®@49 The i nformation col |l ectively stored in
servers 102, 108, 110, 112, and 114 is organized to
forma centralized nmaintenance information technol ogy
00495Y STREMnEEGh ati%htchﬁé&i?%elﬁ{*&t’oggd BPIYRES 162988 PH0, B%2, $hd'NQ is organized
sane physical | ocation. ectroni ¢c st’'orage devices
to foomhe certtrdined eraieemnoa ynfemation| tectedloghhiysteinni 60, mithowgh these servers
[ r[aﬁgfd to_ facilitate managenent of various

need}lls% £ ipHe sagguhyeigaldgeating. Hisatrogicsyierage devages @iheg than servers may be .

g n ] 0 ol .
el R o BERH rFAR0 Rt ot 1 ic) bl required by
the IMMi® systene, ineluding ranfigurpianamidigcok8manskef@hnt 62) 2lability analysis 164,
. control data 170. 0050 As shown in FIG 10, the )
line/bage Jpagtenanres gracution 66, Gngihasg wyinterancsppleningnkp8 and maintenance
contr%?@ét&fﬂ&ﬁ and central MEM server 108 to manage | MVB
unctions shown at 172, including |ine maintenance,
MRO nmai nt enance and engi neering support and base
mai nt enance. The confiquration and records managenent
0050; nf&¢ sBRWB i FES 14 the donmation systam 100/isrused hy ghe operations center 46
t o) t 10’ | icn i r . . .
ot G000 s e TN ST ' 172, ntuing e
mainfembndeg MR  MaBitabyce Gadpenpdiieribgasuppon andl bRvedbiitenance. The
configurations and as flown configurations. 0051 The
configgyatign japg tf?%%mfllg@meﬁ‘f wiormation 1%@43 used,toeproyige a variety of reports
r aduge 0 : . e L udi nic.. tem .
shovl ACHEEAERCIES (SQRIE AR, WolBRLA DG A BhiSieh Mor repains,
maintbehaye | hiftoryyaicbmponeingigae dowd) t Allowablni éodfigh@tiond and as flown
IFSD (I'n Flight Shutdown). The |ine/base naintenanceé
config@i@HOms- on i nf or mation 166 is utilized to produce
mai nt enance control data shown at 178 which may
i nclude flight schedul es, dispatch itens, deferrals,
0051A0T e aliabilitpfanalysis gihfounefion 164 dis iese8 | toNgrodUddereports shown at 176,
. . l.ine/base mai ntenance planning information 166 is used .
incluging chepmic &ystemy EBPPES.whigniG,eamasgBlTeROTH, s3nerirjionand deley information,

engiﬂlgg ﬁéggﬁt{@g gnti'@rli{(])}i‘ﬁg adNq€ [Ffs‘ﬁ e(ﬁia%tli%ht %thﬁ{dio%s.f a’ﬂlﬁl ilfnieszﬁ%se maintenance

execution information 166 is utilized to produce maintenance control data shown at 178 which

may include flight schedules, dispatch items, deferrals, AOG’s (aircraft-on-ground) and
diversions. The line/base maintenance planning information 166 is used to produce a variety of
maintenance planning reports, including maintenance forecasts, station/facilities scheduling,
coordination of maintenance, and maintenance visit packages (task cards and parts). The
maintenance control data information 170 is used to execute maintenance as shown at 182 which
includes accomplishment and sign off of all the signed maintenance tasks and receiving and

processing log book data.
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coordi nati on of mmi ntenance, and nmai ntenance visit

packages (task cards and parts). The mai ntenance
woani7rsd3iglat a i nformation 170 i s used to execuPeET/US2006/044744

mai nt enance as shown at 182 whi ch i ncl udes

acconpl i shnment and sign off of all the signed

005700 RAF T8 St e i o FIeBL DA DL o the operations

cent@ 0@ KA1 SNShe 'i@iat]%@ efifkehdRE ?%02_\% eg@nér‘ﬁteﬁhﬁ ﬂ%osléeg%%drﬁ? ?enter 46, are

cenfer 46, as well as the re fral nt enance
provigled do dhe MROs t32e whpeusat thisndats end enfodfiatiar e paproivelehk igoality of the

.the‘% 32 o yse this d aandinI?grmationto ) .
maink iR B v HEEP Hhe OIS ABRISe MRl whe thcinformation
to i%?vecﬂ@ QMR fing Bf nﬁﬂ{terﬁﬁﬁé;‘piscgﬁig% &F ioﬁdg%ﬁég %né? %(f n{atégigls. The MROs

ormation to I mprove t enan

can disaisk ithid dxsa rbevterlpretiivg theaypesofandnieniree itkedt nay Begedd¥ed. The data can
can al so use the data to better predict the type of
e

also hgpsedd amprove fag tephnjqusclor gafheningithe va@. dipr sxarapledhe datpanay be used

to A3 b SE Wl Bl B pL R 1 2RI MHh IR Bl o improves
maincde® precodutted Sinilbig thd Eitd ddnsmittedtosht iopBriagbns de@ied b from the on-

I n inmproved mai ntenance procedures. Simlarly, the
board) gystems, b &pd theaglaiesl mpjategpnce denasis Leppted ot the opertipaseenter 46, may

also 9 1%8 q{agk %5k rﬁ%tglg?ls ?eﬁxg I%agé s aq%lli‘”élltse% n@bgtlﬁ%g’g&\?%;c/ageously use this

g
reports generate I 6Ns” center

infor@lagion beinirdvd aekquiabtyt dfahéraiaesiaRl SidJacts BasytsupplPRith&@ s the customers
36, who may advantageously use this information to

or tojthe, MR(@s 3heord apiveylualitytrplatedmrellems.s Fanexagile. she pepoard data might
ith t . .th 32
veuBBUe SbREE d 08 04 AFELRURE 00 O

on-board data m ght be used by the suppliers to

anal yze why a part exhibits sensitivity to vibration.
00530 05%ystoyas: siftpblay ferapicein perfergung some rafothai fugctingedigqussed above are

: : td ' i sCk i . S, .
sl 1\ 0P APPEEHRE N P8 858 Re PR Yoo and Reportin
Systdid Bind Blethivd” An0B Repe L, ik (ﬁyﬁdb@mrﬁﬂdoﬂvﬁid]ﬁdﬁishémﬂﬁ@ﬁgust 2004 as US

al, filed 07 February 2003, ,and published 12 August

t I
Paterp (N, AQ04/RI A6 BnencaIS Poway dsbasPh HHISLEDIPEiesini0 November 2004

: ld i /985, il enmher, 2 ti.tled. :
enitbD Sy 2L el 50 OB ol PYEIRE Ko B SRR n venia
Monffor@e aidi RdpoktingVSfiitezh’s blyldde@nk RE alqAdtoReyIddkBANo. 05-0919] as well as

Systent, by Maggi one et al [Attorney Docket No.
US Ribensonns. Ho. \GMRASES Ubeple ity 40P SueledoT Hehiclsgealth Management

' | (o O i.cle.He
Sy S MERP AR SRl AT LIPS SEI T P A o- 10360295
entiti@d+AZM]Das M&ditoring Bisieas PriceAPPfileli®7 Adbrdh).280% by Maggiore et al
entitled "AHM Data Monitoring Business Process", file

[AttogrreyHeaskaiNg- o b2 NWyearh ghjvbich isincerporated herein by reference.

0054  FIG. 11 shows the flow of a typical part in the IMMS system, and the use of RFID
(radio frequency identification) tags to aid in tracking and identifying parts. At 184, the
manufacturer of the part enters information into a central common database 198 which includes
the part number, serial number, mod status, effectively, etc. This information is programmed

into an RFID tag which is attached to the part. The part is shipped from the OEM to the
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[ Attorney Docket No. 02-1259], each of which is
i ncorporated herein by reference. 0054 FIG 11 shows
woheo7fosgsas of a typical part in the EVI MS syst eRCTAIS2006/044744
the use of RFID (radio frequency identification) tags
appr@mwé¢ ¥R apd é%%i‘f@é fanihspentioniat {Bhg ngantrscelpﬂ&tat Iﬁlél,vmgwmspectlon the

nuf act ur of art enters | nfor n
e SR R SRR aSBmacaly R RRALe piatafatiee 198 to register
recel?@_t'I Bk pafte 'Whabn B! is rBRSy el gfo%verﬁ(fnfyea@ 1Ry eﬂh¥ ’RF\%P_Cta% is again read
hi s |nfornat|on i's programred into an DD ta ic
and the satusilieatipn of theepphiis rechiled darthe idstabasepiHisd Ot}mmfbhm of readable
. Mto, th opriate MRO and received for inspection
1den%cailg%_tag@§g}§pq %‘Jg‘iqvﬂﬁes 4i°RO&¥e®vi ng i nspection, the RFID
tag is read and the information is autonatlcally
recorded into the database 198 to register receipt of
0055 heWhentthe pireis e veahfibmi inverresiand ds 'reratlp to by établey a8190, the MRO

e. RF ag is again read and th

reco 82@&@ HiRaOf dhe ofart e b eod sthise Y a8 Tefordlpd in the database 198,
C

U SR8 B 0TS Rl Oy e

eithep&w tin IMROesiop el t6 rtissTOBM dort @pyir.and showneadP6! thebenserviceable part is

in tallegg;é 190, the MRO records installation of the
receiyed, repgired gpd gterned fos inyRtpry, prd ﬂ@@éﬁ%@éﬁq RF%tagd&va@fé@bas required.

Alsolalﬁen e ?ﬁft Y4 RERREE oA ﬁﬁexﬂ{)@ ﬁl%q?\flgﬂllgh o aﬁglgretcoréis are updated in

feturned to inventory store rero
the MEMhserver ®0&n MRO shop or to the OEM for repair. As

shown at 196, the unserviceable part is received,

repaired and returned to inventory, and the associated

RFI ] [
0056 o pRic S R APy il B TNE Qi i Bl customers
purchiase ailld hna raﬁd llﬁd@ﬁ%tbmﬂcb,eall\/ﬁ%&ﬁlﬁmer antOfotalfl® PfartéSmanagement, and

previ ously descri bed above, under the | MVS SKSt em the

receléi? EPaTARICeS Rt TRIGRURY AltcEe Feliabilify: prdkavadlpbility. nEhe MR @sperform all line
b t.ahl

. FREEARAGRx, 30 XRIARCLE, ORGP Bhes gpprncss ana

incentives avith teyIMNIS seraickafrblidery. THe Mpﬂl@fsf owh) aistribute, repair and
| i ne and base mai ntenance, provide toolin and

OVerha&éﬁneirtna% and glseshgre gﬁ@aﬂmmwdece@uamwl@ MfB.
incentives with the BVIM service provider. The part
suppliers own, distribute, repair and overhaul their

0057par Referrmgchoal tHEFISh 22 eh¢ MSTamb R Eitar g4 e iciOMELs\3OSfoYMHeTMMS or IMM

the MSP. 0057 Referring ngw to FIG 12, the MSP may

SerVIt%fﬁal?r@zél dedh dased Qroashareg per Hight rh@uE%%adfanEWl of @etpm tegstablish the
P d r hqur

price! éhgyéet ;“jﬁl%r?&% éé:hllg géa gsﬁgg%gm E!& e pt? %lé de (Lf)% e%é onr_tg? size of the

custoeeanplilet thidods pedebang bavie, giadrath Qltﬁ(ﬁﬁﬁmt @ybl@s dep Qétféﬁﬂbf flight), the

on the size of the
number of destinations for the aircraft over a service period, the operating environment of the

aircraft, the number and location of line and base maintenance stations, and other factors. Either
flat or graduated rates, or both, may be used. The charge rate may be adjusted based on
performance agreements between the service provider and the customer. For example, in the
event that the reliability of an IMMS maintained aircraft falls below an agreed-on standard, or is

not available for at least a minimum length of time during a service period, the charge rate may
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custonmer's fleet that is receiving service, aircraft
utilization (cycles and length of flight), the nunber
wohoatasedimat i ons for the aircraft over a servi BET/US2006/044744
peri od, the operating environment of the aircraft, the
be adjustbéby amagteetan amaunsfto cbmpematt thasielimeedpetatoraior the time the aircraft is
tations, and other factors. Either flat or graduated
out QISPIVICE. o poth, may be used. The charge rate may be
adj ust ed based on performance agreenents between the
service provider and the custonmer. For exanple, in the
0058V e@hargbatnd pefarmanabgiarintessf man b&Evdcbiciledi andaadiested periodically, for
aircraff falls btfl ow an_agreed-on standard, or i s not i
exanip)ey AP FRAREY. ohae VES T el SR EUFIRIRCTH 3 pnigwm higge fee if the
total fruidblel b firdpait ﬂ%ﬁt hbil§ i€ B8 LAt re%%ﬁ%iﬁﬂhﬁ’rﬁtlgs%tl.%eagxact method
agreed-on anourit to conpensate the airline operator

and Emterih Her estabdishing paicingrafll varg depéndidg 6€thd ofeerfS between the MSP,
Char ges and {J,erf or mance guar antees may be_reconcil ed
1

MR Qi d 2a Pt sTHPRLiER8 r 3% ané dhe ycustogiere38npIGeneisBhit vever, the method for
: e e | . .
etk s CE N BROREZBR bIEof e el v win
comimen kezhsiqhésamelbkncagl Betosyskilldd ifie drgvel . The exact
met hod and criteria for establishing pricing wll vary
dependi ng on the agreenents between the MSP, MRGs 32,

o5 ke UBRL S B S8 Pct 5o HEDBTRS P s pERRE Rt s i e

MR Ogvaidetive Bugslictss | g eRR@pR! iftHE RISTOFANGG arebB®e Guarantee criteria promised
al gorithns using conmmon techni ques well known by those

to the gsteraer due tp ub-perfornpogbyren YEH 38; thrt MRQ3s petienaf theetsvenue from

N N TN R TR p—

critefi@ithessubpeffdeharicd &y Gheap2RIsappledr) the MSP ﬁﬁ}ﬁ%&&ﬁﬁle tHe supstier.
custoner due to sub-performance by an 32, that
MRO s portion of the revenue fromthe custoner can be

dj . 0 [ larl If e MoR.fails to
0060%9 e?ﬁélﬁg tgugqré\gg‘{isg&eﬁ{%rr ﬂaé’ ria> d%ee a&‘%{-eg ef% S?f}ﬁgﬁ Cagrerg:)c}-o(nh performance
incerpive$ givet PP theeNMSPt WisichVERmBRYhAp€ Ralhi the MIROs SURBYIpaft suppliers 36. For

0060 Pricing to the custonmer may al so be adjusted to
exampdgs daa cudieBd3G Ak MSRmeay psTexpnianeinceitivenartangement where the

sl 1 TR IR HIE A3 BI e v

excedSRheTRYaragELEiteih BNmbRCBA b radd-angasmint where the
custoner 32 pays nore than the normal charge rate,
e.g. 105% of the normal rate, where the MSP exceeds

0 e L

desiredypabeeutenigrfotuwchdtiulddd idéaBin@aandef The MROs’ share of the revenue may be

based on the number of departures, for example, and factored by the MRO’s dispatch reliability
performance. NFF (no fault found) charges due to improper trouble shooting can be charged

back to the responsible MRO.

0062  The calculations to determine reliability preferably distinguish between chargeable and
non-chargeable events. Chargeable events are those caused by known or suspected malfunctions

of the aircraft, its systems, components or processes/procedures used by the IMMS service
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desired, particularly for unscheduled |ine
mai nt enance. The MRGCs' share of the revenue may be
woaswdsemst he nunber of departures, for exanpl eCTAIS2006/044744
factored by the MRO s dispatch reliability
provigder. @i ﬂwnb}éiONFPre@mbly,aonbr tlowgehplec breangpe sredoauntal in calculating the

. Jd.mproper..traubl e, shootin an be charged back to the
reha‘?lgg‘/pf& o PR B Sit At B HeReIBHANS bIE Bl RRBOL of the IMMS
servit@plodRel bi the MROEN abl y di stingui sh between chargeabl e
and non-chargeabl e events. Chargeabl e events are those
caused by known or suspected mal functions of the

o) EERbbty W G s COTRITIE odyimie c o
the IIM E?SSWG.P{S%IF)% bhy relal‘gféh%(heip :%g{)“%%?:ﬁil/eearig%ﬁg ?)&)éra?cfr @ustomers 30, and

coun In calculating t

an inhgnated aeigeak loé penenidmategial hgstiesVimbdgeritigt urdlee tHeeaodndl of a parts
the control, of the EvlIMS service provider or the MO

netWeRkGAREFLPTRICETAIY HoWhiRhdan bsiaeMSEn preyiquslyresssibed, As used herein,
- e . . 3
pu . ey, W38 oL ARRT, Bholbe MUBIRIERA tt e com

“matexeds  agemeratly stfornseo Sodimablditans innthe gviati@dindadtyo rkhedihtegrator 94 may
parts and material suppliers 36 operating under the L
be, fars¥apple. gp agcalmanufsturpi ¢ whish deplsoeng vﬁgthg pat 8#ppbigrs 36, providing
' C P previ dgscr ihed..
OEl\/ﬁ’Eirug%qtno’ g péglrgttoéﬁ%a%% ar r%‘a) ttlger }\@?@A 3%3 ﬁfs%edfuagle%rcfgft Hﬂi\g as the network
integtandre 94 hakeg exdbintageadft tho LM’ egistnd ehihgri@t@hidndiistibe management
term"material s" general ll\X refers to consumable itens )
systeps. t e BEPVIRUSIY isqusnedt IVMM miavides egeanemen gafrapiiclyes with suppliers,
. r . . i h £ 3 i i | so
ncofifl A o FROHIE Ui ]l Wi s,
suppli¢re 36 uad onsediBersB0. or to the MROs 32. Use of an
aircraft OEM as the network integrator 94 takes
advant age of the CEM s existing infrastructure and

o0 S5 1 TROBH BRI BB PR HR PRI ecivey

rasttuctur
gathelr and didsdiginar datf adiBfoirastic ghiddeddvid Be tabRtioR Sériick$supps chain. By
. Shari ng of data between the integrator 94, suppliers
integging 9gd sppeging s serhodsdn Tvisg ppvsls/istegrmtordide cagiet thp sustomer 30
ik b e I.0gl tity to effectively o

can obbbiNafly BBLIOL G TACRITER) i bed Ph! SEAELY A simincan
oppotionity ishecasd fot @y aiddeliveSpesfopphice GMptdvemBit to the suppliers 36 through
. integrating and managi ng this supply chain using a .
imprayedqgragt deppangyinfosmaiion fregsaidinepperrsioas:s oravegh 3gersgrtidpeand analysis,

v S R 0 AR TR DR e
disaggtegaedstippindhsial Ly effyctpbe TOINRA G prefnd UReRdn $18videethe right parts

suppliers 36 through .
and data, at the right place, at the right time, and at lower cost.

0065 IMM effectively transitions responsibility for materials and part management from the
customers 30 to the IMM integrator 94. The IMM integrator 94 is responsible for maintaining
information relating to the inventories and material data, stocking locations, quantities in each
inventory, forecasting material requirement for each customer 30, planning and documenting

material transactions. As previously described, the suppliers 36 retain ownership of the parts
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i nproved part demand information fromairline
operations. Through aggregation and anal ysis, the
weoeupplisexs 36 receive significantly better i nfacmalsS2me/044744
than they woul d ot herwi se receive in a di saggregated
which wippsupplieresi 36. deployedifesty to tintorRA decified nerghoesanwhich may be located

near I};l}ré\éq?r{s]ttob%g% chltn%m qur?t };qqglas‘[oté;ﬁgsa ga agegqtggfonésggq 1l?)r maintaining the
Gt
wrcRB8: B0 YOGS RN A3k BURRRD 0L HbHOfO5t e DM ar

locatedh en-siie ROZ (Elegna)y axrth@dustéﬁher Fér WR Ot 9 docation, 1ﬁé1udmg a local IMM site

@Bo?wa for mai ntai ning information rel ating
servey | @O IRsHac Brminal oot shewr) Walqho%mwked with the

centrglg (%Imr/lte ér,rezﬁe%r 08;3 ?iglg}c hd}\é 32{1&9 rléfCal §8@ es%f\fcé% 'na?lﬁ g&lg{n gr(elr Rbrminal allow the

custotiget (Bletotplag 1nvaﬁl©f1bﬁ|mtéff@d%sﬁﬁlﬁ Irﬁﬁenaﬁ‘ée I@p@‘dtlmsdt)the operations center
descri bed, the suppliers 36 retain ownership of the

102 g94 interfpgectith B@bgmpﬁrqt@n%argi@uaemrwéd. rectly to
cust oner specified warehouses, which nay be | ocated
near the custoners 30, or near MRCs 32. The custoners

006630 @eptrilesprgshbltef e agifdightedisiipply chidie byvaicaausSaSgatd 94 results in
physically controlling the part inventories. Certain

the iftegratipn Ak Piocesspoay WRH 83 infpreaiicadalinwisg ceordgRiedRpERONSS)to customer

L T L —

informatien isagtRarddeinnthe @k%ﬁjﬂ Qhaifi ﬁh@Wt)rkV\&ﬁdC&br@fS(ﬁieﬁ\teﬁ]Mfdéﬁ&l is captured and
with the central M server 108 (FIG 6). The |ocal

shared; tﬂl%@ﬁ%?tl%@dcm%&gﬁ@ﬁn& ofr e rrupplal chain prewidesiedMV integrator 94
with §1folcfétnp lc&ﬁrdl QX Bb% Iltet% ﬁer L C{el (._g\#‘\nartfgtfn@ﬁ%f"}cﬁﬁaei a‘@ the customer

ons at e oper

30. Mrtdiagllpm;) e MIGIT Atdgfuder 931nﬁia§3 ghntes thedstoBiB60 M%ﬂ/l:ltltles of parts

managenent of the a gregat ed supply chain by the
will hepaigtainedrin dayentosy petEicient tormeeet theaystamess seviqedenskergeirements, with

penal?l%s {a M uﬂé tgPéi CPE}P guaﬁ%}\{t\ﬂ?/\g%ng?O\r}gl qqi‘%@o responses

oner UI renen
opti m zed by the EVIMintegrator 94. Supply and denmand
information is shared in the supply chain network, and
0067 corffh?né‘?ﬁpel o dreramaiesinly inchussd uine thea RYM Histent, nfeextend to rotable,

repaﬂa'B p xEda%Ew# ?egr gt Of tvralllelefyﬁ& ll]']%ls h]ia Igfﬂglng the customers 30

for pﬁfsl’thﬁy)be folloaabFer éxaniple, BotabIE d8d Ephtratld scvirRE @i BEeharged on $/flight
service levels to the custoner 30. For exanple, the

hour pagisviwhereefifered by the snﬁshegs; & amp@@ 1tnh or busstroginten@®et Rhe $/flight hour

d t
cn YA 50 R A iR BLAST S ebfod BYGRAick o ogrots.
The duetuicr @i BeSgivar the opabtd b@&lw!r%hdt d’lﬂatf-:e)iq a'\érbdﬁa%lrlﬁfeorln% event that
if the guaranteed service level is not net. 0067 The

the supphiges dofnat wferrntene/epeirabies| seeiaersion & HEighvhourdasis he R integrator
94 m%§t [?Pagldgothes%t aaljts bn a per-repair basis. Expendables can be charged on a per-

transaction basis, i.e., as they are used by a customer 30. Support for incident repairs can be
provided on a time and materials cost basis. In one business model, the IMM system excludes:
engines (except engine buildup components), system and process functionality associated with
warehouse management and receiving, performance of warehouse management and receiving,

consumables (shop supplies), tools, and ground support equipment.
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repai rabl e and expendable parts and materials. A

variety of plans for charging the custoners 30 for
woani79svay be foll owed. For exanpl e, ratabl e aRdT/US2006/044744

repai rabl e service can be charged on $/flight hour

basi s, where offered by the suppliers, to support line

i ntenance. The fli ht h ur can be adj usted
006§or1?§ Pﬂayt fei}fel FYUSLRPEA %4 e@PFRﬁ?r s¥ieraft maintenance, and
troul%@s%()@tt het8 R8hALHRATE Msuesik eﬂﬁeﬁg&? Mtefm %Ht%ﬁlo@ﬁén {{®¥%ustomer also

gi ven the option to be charge
utilizps attie eMB’diI 1¥) previvushyhdeseribet withateféramces upPIGers dae MPT 150 is a
of fer Labl el repai rabl es services fn a $/flight hour
navigptiopal toph GOTERAiSD AR dpegidEnd Bute pfyappHefions th%é@@ewrnrgductmty and
p e
pr e RS P RATOh R GNP RS g o

structurslt amelels3 ke Sthep oudtother dilreal;d et the epdorigatioANit bﬁeeds to assist with
provided on _a_ tjnme and materials cost basis. |In one

mauﬁ%@ﬂ%@@l%a@lu ingpargs\qngl athen matesinls) dhe MPEMGOnssn integrated set of
d d
prodf RGP Rl S0 e USSR Sl Pl B BRSO cecnicn

publicetisrisy irafhing) ehinteines al ef@rne&mgs enfORAAMRANE MThe aidtomer’s technical
receiving, consunablesﬂ&sho pplies), tools, and
publisatinns fleparypenttmay usete AMPH IS8 tcrﬁéeamustqnylzeﬁ aitline documents, modify

origifil YoRffleR: e ei-e? (o TRASRGALAELAGL MBI nt enance,

enhanced in the INNIsysten1mhen the custoner also

utilizes the MPT 150 previously described with
006% ef Ehee BTt b50-(uses BD wirdtaweT mogelsi anda spbamajies i @halrcraft systems as
‘el SRR iy A5 hE ke R b hnaion e o

a spegifiot fredfc Qodaﬁbﬁt@dcbﬂﬁ&fent AcAtvnckd Ndasa %1hﬁignte%ﬁhl§{ﬂéi and search
3D system di agrans _and structural nodels take t

Capablé@%#érused P éa MPTol 30 qoleeraltereleypnt mfcmeu@n (eag fault code lookup,

o A RGRTRERSS R LRHELORRRE e e o e

troul:msﬁd@tﬁtgl ptb&eSs t TRé MR A50 Bibinb@S tHEPwHkEIRM e Guidde to\te¥ib®%nd approve
Wi th access provided to technical publications,

documegtatipm gevipignh rah sheegesanbile mmmé@gu tegl-time @ditingi tonls that allow the
t d t t
G T R T A

docunents, nodify original equipnent manufacturer
manual s, and create task cards. 0069 The MPT 150 uses
00703D Elper MFPé"nJeSQmu@q waiginaneensrenie sudf asinedhaaics, fastsmndrefficient access
of conte t
to te@ﬁuc ghg‘tfcl n. | Bt ggéeéi s[ugp%ﬁt Itocg f?cﬂlatqen}g%lro%te g‘lg{day tasks, including

Servfcéﬂiiﬂl%dnt@aﬁaﬁ@ﬁclehleCMBTf DI0eprovides at ¢dMAbEYati¢O RRPIPALe and reuse of
Advanced data m ning techni ques and search

suCCfe,safgelbtﬁngmeﬁr@sg apbitigse ghayy redhes mRiintedmCce conemitiopstcagtsl  The intuitive
nav1§a?io§ \{g&ﬁllqueg Us é‘«?‘o' He (ﬁP”9 15f0 fi'ellt) e ql%erl gonlgﬂ‘ﬁét a mental image of the

solution and takes the user directly to the applicable information. Real-time information updates
ensure that the customer has access to the most current technical information. The MPT 150 is

hosted at the operation center 46, and is available to the customers 30 globally, 24 hours a day.
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repair history, maintenance procedures, part nunbers,
mai nt enance tasks) into the troubl eshooting process.
wOheo7MPI31850 aut omat es t he wor kfl ow requi red t BCTASR@G/044744
and _approve _docunentation revisions and changes, while
007hr oFhelMIRYT AaQfis vseftd indissisting the shsomeratto ahdnege pimes and materials. The

to reate.and,a heir cupentati on.and .
rat G R 8 S8R L R O B SRk i Contguration
infoft@idnasn BEQMﬂbQﬁtarﬁlﬁ&tp(ﬁﬁglegf |t IsPAUEmFRIGRES TR information can also

techni cal information. Enbedded support tools

be upeskctio] dctizggly meaagopart tasky paiagd omsksuppliers [thuingly MIF 1 5@.e The customers
Bul.l etin evaluati on. The MPT 150 iides a L

30 o be e { iav%e\%r‘}?& FEESS 4R %E&%W%g@@?gmﬂlmpﬁﬁn«% in the IMM

systéOVRBE  hBPbS HeWahRN JritBffeloROUDE HEBEO HER %bc&lshomers 30 would pay if
operations costs. The intuitive navigation techni gques

they asenotipartidigativg n I¥F0.h Eugtotee acesssr totl MRTUTI0 eannninaluded in the fees

.l f th ti d tak t di tly t
it RS b T, e g1 15 SRS b with scss o
PSS HHNEL e SR USL Rl BUPERERR B LB and et

nost current tec
servigasineuppirt ofhléneoprdraa¢ maintermnter Altémnatavedy,ithe foeabt afel MPTA 50 can also
.t ustoners 30 globally, 24 hours a day.0071 The MPT
be 1nfg§e$ & [i?g ghcfhargia 9%3%? Fe)édat@ e the, EYIMTW%%?-O manage
parts and materials. The real-tinme aircraft data
derived fromthe ELB 112, AHM 136 and stored as-flying
007 onThgMEBT | t0 icad ciseabe cadvaatagdamslysestdt i deindinatio® with the IMMS
0SSi rt or systemfajlures. This_ information can

| e. !
previgusly écef_t})gegdo tfBrthert ingiepse FHipispechand reducrdhe sestedf maviding turnkey
intedr@ed Hﬁﬂt&rﬁ%@e LAY R o %@ Slsléé‘tbjli?ﬁﬁlg %h@%‘fsﬂ (i:)sgae valuable tool

charged a fee to use access an
that plowiscthpaMRI@ bn dthe bdriicsysiganizativhi ¢ dtbiyelye ntaligges &l customer’s
.as or different than the fee that the custoners 30
mainfEHgRee BRGNS + Hes ot of o MER 450 Fhbe meicechinta/he rates charged by the
anmhe: | ] he
MSF Y IR gF R T oS e IBRAR RS b JOLUE BB management
efficfenciepmayiadi myart heeatiret fomite aistdmedcaesaibé orhd TUDAS i, Additional

be included in the $/flight hour charge to the o

deta‘g%é)tf oﬁ’@r Rf%‘? 136 s87 disghescr o il hpPatent e AppHeationn Publication No. US
f s i At t i.vel .

20035URAEES AY oo DofeBRLo TR, FREREEpaily ERARRIAE phpicaiion No. Us
200570187 54h ak g epublisipdadueuetd 11,a2@03, othe t digird Mvh@atsvbf @oth of which are
. 0072 The T 150 can al so be advantageously used in
incorpgrad R IEESEENRR AfrCihe | MVB previ ousl y described to

further increase efficiencies, and reduce the cost of

provi di ng turnkey integrated mai ntenance and materials
0073ser &b peeviaustyhdesctibédy ke ceribadizbP malfiBndngse dnfoambtadd €chnology system

160 {Fg(%lgc{’ iﬁg@ﬂ@ e ngpéwﬁgg g})@?{;t{g Poeée geenre}/a{tgdeth%{ gr%nuisgf?ltl iinofr)]lanning and
executing maintenance tasks, and predicting future aircraft health. The reliability analysis data
164 and the related reliability reports 176 can be advantageously used to establish benchmarks
for managing the IMMS and IMM programs previously described. For example, the data
collected from the on-board systems 50 can be converted to reliability information that
establishes the reliability of each aircraft. This information is based on data from the on-board

systems 50 comprising the aircraft flight hours, utilization and health of the on-board systems.
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mai nt enance prograns. The cost of the MPT 150 can be
priced into the rates charged by the MSP or integrator
woaod7hsoxsist omer for the BVIMS. The inproved PCT/US2006/044744

__mai ntenance man%gemsnt efficiencies may act as an
inclydingerecosded fatsy eddﬂbﬂmnnﬁ)ubafmn ¢pn Heorsed e agskdsBhe effectiveness of

the lffzﬁna%gm@g gtﬁic%%g% P séﬁo%ﬁle&,gg&qr?%(ﬁﬁg r(f% %21\43&3% fo? fnl.d?\%Sual aircraft and
1 U
o JEACOLST i Sy OB A s

estah:lub«td fmidhe putiye dlectl and 2088 behttemarks mag thonbensesl tof ddwtrine to assess
1 ]Itl ch are incorporated by reference herein. 0073 As
“3m€ %%?%%QF? described, the centralized maintenance
i nformation technology system 160 (FIGS. 9 and 10)
allows a variety of reports to be generated that are
0074us eTh¢ bénchmlagks Homiiech neliabil g wan hnguseditm tlenaAnine vilrdles guarantees by the

dlctln future.aircraft th. The reliability

he
mtegaﬂalr {j)’stﬁg oot e ARG ay i abiliy ﬁi’“@l Gespimsty iy, s benchmarks
can gggsﬁﬁag‘?ﬁﬁgﬁ Wh?ng%{é T%%%réé%ﬁ%&p fr}%sgggcr@}gc’i 5?12239 gﬂ&{ﬂg@g KSiteria which
entitidgbe iritegrator focermiabguefits firbmisdd by thotlsemhad Ay previohsly discussed, the

R aﬁ board systens 50 can pe converted to re|labl|éaé )
ees hgARieERatqr Ghatgesthe custorpey 1ok the maatepance sgvicerapd dlie pastsiean be adjusted
4 [ r S r
o USEE i, UYL 4B ARl [ e bechmass
estabishedsfor refliabilityadr availailitytaad deEnQﬁettdﬂ exeeddpar d
systens.including recorded faults. The reliability
informati on can be used to assess the effectiveness of

0075t heAﬁHbdéthe 'ﬂﬁﬁc vétﬁfo\ﬁ' s ?@Ppaéstcﬁb Q%'ﬂg gr% g{j ecﬂ RuAB exemplary

or Evl bot I ndi vi al rcr
embcidlments 1U£S| to @e hh&rstebd that thetspedifié eﬂhb”edlhﬁﬁtsfaﬁef fdr P@rposes of illustration
gJ vi dual raft benchmar ks may be established for
and 3} JniFIORe5q tvarléwst‘ﬁ’é]s@c%%‘ﬁﬁ‘%ﬁ ¥k FHa?}l the st Jéor example, while
the prFETed ¥
P 0074e Tﬂnﬁﬁnc mar I?ga} lnbl I | z{[yghgﬁ?on tg éurcraft fleets,

the ibhventlieh esani aie bhasdscbwnguarchmcemﬁbly dpplied ﬁlé efict t9pest 6 vehicles and
he customer of reliability or availability have been

VesSq®t. Sinmilarly, the benchmarks can be used to
determ ne whether fleet reliability has exceed certain
incentive criteria which entitle the integrator to
certain benefits prom sed by the custoner. As
previously discussed, the fees the integrator charges
the custoner for the maintenance service and the parts
can be adjusted upwardly or downwardly from a base
rate, dependi ng on whet her or not the benchmarks
established for reliability or availability have been
met or exceeded.
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0075 Al though this invention has been described with
respect to certain exenplary enbodi nents, it is to be
wanoerstnsd that the specific enbodi nents are POT/US2006/044744
purposes of illustration and not [imtation, as other
variations will occur to tidsdME skill in the art.
Whagor exapple, while the preferred enbodi nent has been
‘in connection with its application to
alrcraft fleets, the invention can al so be used with
and successfully applied to other types of vehicles
1. and metheédlof nGnAgiME MAltenanse of fleetexircraft fob mudtipletdastdnefs, comprising
nagi ng mai ntenance of fleet aircraft for multiple
thesg’a gmars conprising the steps of: (A) collecting
d fr t f
Peoper ePARE LR iR o RN M cok e WCELs KA B plcloperation of the
aircrgfgt a from each aircraft to an operations center; (O
co®ert| ng the data ipto mai ntenance informtion

ul ﬁrWSﬁaW&g i ACagth BiEcTaid fo Ah@PSEALIoRP enter; and,
( Q)C Qﬁl%'#ﬂaﬂﬁe E@fn%}ﬁﬁggn B&nfultlﬁ?nanagmg maintenance

air raft ets rom e operations cenfer
for thesdiregaft; raadmal ntenance information. 2. The nethod of

cI ml further c n&ym ng the step of: (E) nanagi ng
ur aplprgingang; schpdingnamaintensank &t they piesal ine i flbpts from the

% 0 mai nt enance pl anned
oPer%nggscILegu éﬁ éﬁ{al % (;}gfaﬂ(%e nmet hod of claim 2,
vvher ein step (E) [ ncI udes: managi ng mnai nt enance,

air and ogverhaul operators (MRGs), and managi ng

2. al l&"r‘é‘?'lhoﬁﬁfFlagﬁépﬁ“ﬁé?rscomnsﬂ%éh%&tﬁh@ﬁ of claim 3,

Wh@ at : o él%g% %F)éaﬁt < paﬁ}%ﬂ{st%g{; eg c#e fra%lngh'éh erations center,

based)f)n ﬂ&rmanteﬁaﬁcb@ldMancﬁscha'dlﬂedlﬁthf claim 2,
wherein step (E) includes managing a parts supply
chain providing parts used in the maintenance of the

3. AT Abfhod of claim 2, wherein step (E) includes:
managing maintenance, repair and overhaul operators (MROs), and

managing aircraft part suppliers.

4. The method of claim 3, wherein step (E) includes issuing requests from the operations

center to the part suppliers for delivery of parts to the MROs.

5. The method of claim 2, wherein step (E) includes managing a parts supply chain

providing parts used in the maintenance of the aircraft.

6. The method of claim 1, wherein the data includes:
on-board aircraft faults,
the number of aircraft flight hours, and
the number of aircraft flight cycles.
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6. The method of claim1, wherein the data includes:
on-board aircraft faults, the nunber of aircraft
wohkighsotisur s, and the nunber of aircraft fli gRCT/US2006/044744
cycles. 7. The nethod of claim1, wherein the data
7. i nEhmethodid cdainy brvherein glhe dase iridlurles dhd ourrent flight configuration of the
aircrgﬂrcraft. 8. The nethod of claim1l1, wherein step (B)
I'S perforned using wreless comunications. 9. The
met hod of claim11, further conprising the steps of:
(E) storing the data and the mai ntenance i nfornmation
8. i nl'ke methodiof chimnfl, wherpintstap-(Ba sepkr®emeé nsing (Mikleps emnmgnications.
the servers in a comon data conmuni cati ons networKk;
and, (G providing aircraft maintenance providers with
actiess i : f claim1,
> wher ei ﬁ&g?té’gel(a%)% l%hfr?gtlﬁﬁrdéebgﬂ%ll-ga nt?ﬁggtg%%@schedul ing line
an@) bassoring the elntarand theomaintepaader mfafatiof In a phealitpbhoshputer-based
of claim1l, further conprising the steps of: (E)
SeIVeh¥ovi di ng mai nt enance services for each aircraft; and,
( ch ks f: t ae. .
ot e SEAEH R, nle B P ul o et and o
nuier mbvidinggitcrifomnintenande provide with decédigo tesiconrmk. S
fleet is in service the during the tine interval that
t he mai nt enance services are provided. 12. The net hod

10. Ofrid @b el o e 1i
o eop b RENC WheldiPt o PR platiah 8R4 pehbaltfrstine and base
main@hatdedonihe airafaft. duri ng the tinme interval. 13. A nethod
of managi ng mai nt enance of fleet vehicles for nmultiple
custoners, conprising the steps of: (A) collecting
11, daiR hehal Bk § ErRBea hicles; (B)
converf&!hngst %gﬂ%lgia C%ﬁo@@{r@@gﬁﬁe gstl%seesp(yf?A) into
meENt enaovcidingnhainteainoeRetvivef tdr cach AROAGE RGd,MaI Nt enance
for . the vehilces; (C) accessing the maintenance
i r{h)r mefREing gac Oé@?zqua‘lombﬁea %z%if@w@e ansipterance pryyices provided in step

(E) based on the number of flight hours each aircraft in the customer’s fleet is in service the

during the time interval that the maintenance services are provided.

12. The method of claim 11, wherein the fee charged in step (F) is adjusted based on criteria

related to the performance of the aircraft during the time interval.

13. A method of managing maintenance of fleet vehicles for multiple customers, comprising the
steps of:

(A)  collecting data related to the operation of the vehicles;

(B)  converting the data collected in step (A) into maintenance information useful in
managing maintenance for the vehilces;

(C)  accessing the maintenance information at a central operations center; and,

(D)  managing a plurality of vehicle maintenance providers from the operations center

using the maintenance information accessed in step (C).
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(D) managing a plurality of vehicle maintenance
providers fromthe operations center using the
waorbeTiosysEsce i nformati on accessed in step (C) . pAT/USE®6/044744
met hod of claim 13, wherein step (A) includes:
14. wi The methog of clairs AB: whergintskep (Adtimclddes t he vehicles to

¢ nenEn GmsgBEina e e o Er velaes e retim b rer and
LAstofitf B QUataCld mydeﬁ%r_ﬁl%ﬁ%gﬁoﬁg &harof : (E) storing the

mai nt enance information in a conputer based server;
(F) connecting the maintenance providers in a data

(o30) ni cati gns, network with the central operations
15. ceﬂ]TPm e'%ﬁé 0? Elélfﬁg%ﬁg?r-%%’é’émgé@%?t?mﬂfd (G sending

i g neEe M8 ARl iy R B FRARGRPOAK SBNE,
t h@) mai cdnaectingehe nfaintemntoprovitetsuid asdatnianifBhic@ibns network with the

related to spareﬁﬁ)art inventories. 17. The nethod of
centra} opefatipys cepierand ihe eranpyserbasertsevero 8ad on- boar d vehicl e _

f ts, ' - Al 1 nd the

noeBer  sspfgRHiREhar Rl 2RENRLAS. Wi G AR oo

claim 13, wherein the vehicles are aircraft and step

(D), includes: rranafi ng mai nt enance, repair and . _
16. oy B msthodepl, claim oYy ahereini the gngipasyceamfermation dn¢ludes information

I e]e coordi nating the delivery of parts

relat@é’ﬁ?%’%&’?@ﬁ"&&@%ﬁs to the MRGs. 19. The nethod of

claim 13, further conprising the step of planning and

schedul i ng mai nt enance for each of the vehicles, and

e

17. whEeappthed epclemy 13 ielhereiashesdatalinglydasii nt enance
sche | : ts fromthe operations center to the
na&ﬁ?%gﬁgﬂg%a%?%@ﬁders. 20. The nethod of claim 13,
whiae anbert evehidle dpeedtingeduissaid ng requests fromthe
operations center to part suppliers for delivery of
palhe gupper ¢fehiglapneriesyder vi ce provi ders. 21. The
met hod of claim 13, further conprising the step of
furni shing each custoner wi'th a guarantee that the

18. VveTtheahehodbbylaihe d3 WitdieifBhd MeBRAdGRe bistral ahdStep (D) includes:
mai nt enance_provi ders managedin step (D) wll .
d SRBRPEINEINAINEENgReSs a¢nait and qvethapl servige of ganiratiers (MROs) at a plurality

of loldtich@Bhy ' Ly during the tine

coordinating the delivery of parts from part suppliers to the MROs.

19.  The method of claim 13, further comprising the step of planning and scheduling
maintenance for each of the vehicles, and wherein step (D) includes sending maintenance

scheduling requests from the operations center to the maintenance providers.

20.  The method of claim 13, wherein step (D) includes issuing requests from the operations

center to part suppliers for delivery of parts to the maintenance service providers.

21.  The method of claim 13, further comprising the step of furnishing each customer with a

guarantee that the vehicles provided with maintenance using the maintenance providers managed
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interval. 22. The nethod of claim 13, wherein the
vehicles are aircraft, and the nethod further
woanprissas the steps of: (E) contracting w th PCT/US2006/044744
geographi cal Iy distributed maintenance, repair and
in sigp e Nawill demonsirater pgprasetentddo feyell MRsifornanee aeliatelity during the time
. i ntenance, repair and overhaul services required by
mtergaStorrer' s aircraft, (F) contracting with part
suppliers to provide directly to the MROs, the parts
required for maintenance, repair and overhaul of the
22. cutheomethal of ctaimf 13, dBerein thet hekdcled acentremft] ywnd the method further
managi ng t he mai ntenance of commercial fleet aircraft
Com?r&esgﬁggeé’ﬁrgﬁs, conprising the steps of: (A)
COfyr ac : : Ofy; e pal.k:
oy eyl Sl BB RN EhankEPRblir and overtia
servigmbrgagizaiios (MROs)cte fdrovide heisenancafrepaif B)d ewilidud 6éivigs required by
with a plurality of part suppliers to provide parts
Cus@’éﬁt?i%“@‘??ﬂﬁor supporting the mai ntenance provided by

th ‘ [ - 0 g i .
PR gl 5 SR AT B T IR s i
for nmirtesmce) gegaiveandaivethanbofake custeamerhtdierafat a centr al

operations center; and, (E) managing the MROs and the
part suppliers fromthe central operations center

ushn Lt [ I ) 4. .Th .
3. rotnastlf OB ARnARRENAE bR ot konfibigdfieet aireratt for
custoniers, compricihg g gdsaff rom each of the aircraft relating

the operation of the aircraft; (G converting the data

i Nty t RONHaFtHEe Withc Plualdy it maintenanre, Tepainant oerbgul organizations

' [ . ' Ss: on-board aircraft

(N[R?gﬁﬁo;ﬂgc?v‘hti%fe{’ﬁﬁ% agcret%fv lgﬁog}ﬂ eﬁp‘ﬁcﬁ rght hours, and the

nufer whtradtingr afith &l plakdlite Yof| ?@1 Aapplidie toehldRleOparts required for

cl ai m 23, wherein st e(P (E) -includes issuing directives
suppeitiggthefaaigisapngeinspgded by the MROs;

(C)  collecting and storing maintenance information useful in managing the

maintenance;
(D)  accessing the maintenance information at a central operations center; and,
(BE)  managing the MROs and the part suppliers from the central operations center

using the information accessed in step (D).

24, The method of claim 23, further comprising the steps of:
(F)  collecting data from each of the aircraft relating the operation of the aircraft;

(G)  converting the data into the maintenance information.

25. The method of claim 24, wherein the data includes:
on-board aircraft faults,
the number of aircraft flight hours, and

the number of aircraft flight cycles.
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center to the part suppliers directing the parts
suppliers to deliver parts to the MROs. 27. The nethod
wohowladrs 23, wherein step (E) includes: renot eCy/US2006/044744
managi ng fromthe operations center, an inventory of
26. pafhemethodtofdleim 28uwhereir stem(H)tindadesdsssirtgedirectieesofrethnige operations

en the custoner remves a part from.the inventor
centg G et AR TR oS BHAre SPPEeP Ao E PaRRID RO
renoval is recorded. 28. The nethod of claim 23,
wherein the nmai ntenance i nformation includes the
27. cuThemethbl pf clgine 83, wigpreiatstepr(Epinchalelt of the aircraft.
29. The nethad qf claim 23, wherein the nmaintenance

i nf Y MARagiAg g the operations eented) Aty HIVERioR ahparisdpeated at customer

main@féﬂ%eeﬁ@glce pl anni ng, execution of maintenance at |ine
an ase stations, and mai ntenance control. 30. The

metebodingf wisdnahsredSomdrireinbeds cpppfromitndinveitost e of .
(F). providing the customer with a guarantee of an
agfheesing thegyapmey fogapartarhengbe past iesoval is seperdedng from
t he mai nt enance provided by the MRGs; and, (G sharing
the responsibility for the guarantee between the

28. ceThe akthopef alalmns, whdtrtheAdididRndRaformation THeudee tofirrent flying
of claim 23, further conprising the steps of: (F)
confightaipp gheashof thy aigeafeent ral operati ons center, the
MRCs and the part suppliers through a comon data
conmuni cati ons network; and, (G providing the MRCs

29. anThd inethpa of clainpPd, vilicseinithdmameRticetiffoietist RtRdes:
mai_nt enance i nformation through the network. 32. A

s yaitcEf rebiabitish agalys: nmi nt enance of conmercial aircraft
fl | $ing:an on-board aircraft systemfor
colﬁ?{élc%l nég%ryg%dtngﬂ%’el ating to the operational status of
t hexegiitiodr dffnhaimeaanot bEligsaldbabé 4AGds! 4ddng the data to
the ground; a central operations center for receiving

an@aRisnoRgetORgok he data into information useful

30.  The method of claim 23, further comprising the steps of:
(F)  providing the customer with a guarantee of an agree-on level of aircraft
performance resulting from the maintenance provided by the MROs; and,

(G)  sharing the responsibility for the guarantee between the central operations center
and the MROs.

31.  The method of claim 23, further comprising the steps of:

(F)  interconnecting the central operations center, the MROs and the part suppliers
through a common data communications network; and,

(G) providing the MROs and the part suppliers with access to the stored maintenance
information through the network.

32. A system for managing maintenance of commercial aircraft fleets, comprising:
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for managi ng the mai ntenance of the aircraft, and for
managi ng each of a plurality of maintenance service
wonrowvicdens; and, a shared communi cati ons net WOPKT/US2006/044744
connecting the operations center with the customners
anan ohdon aitasathsystens dow cmilaecﬁng)\daﬂelekltmgiﬁo thidhepexgtédrainstatus of the
wher.ein th erations center includes a

3
alrcr%%ﬁ‘b%?’&? egsiggansgg ngﬂ‘es 't‘ e 8Fo@or i ng t he
| n§ Q&R 'Og&aﬁ&ﬂ RERY ek 1‘%9 g A& iR Hadidd ﬁno information useful -
mai nt enance service prow access to t
for whoagig ithd onaisicnance &4 IheTlaﬁ’cﬁl%t&m fifr mbhedgingB®ach of a plurality of
gerel n the server systemis programed to plan and
CRNCE SRRV R E¥: f or the aircraft, and communicate
th SR
se%S?%:rg@gr oV c"ec ?é&ﬁg%?\%q%g sys%tﬁlr% of % ? aﬁgﬁgé%@%hqéﬁé i&f’f: customers
and thémailaemncasdrvideprovilenst ded on-board aircraft system
faults, the mai ntenance history of the aircraft and
the nunber of flight hours and cycles of the aircraft.
3 ation
3. o RRREpt QP 12,50l e QUGS Xeblt? LGl by cBbuter-based server
systenpfargitodngretieninéoraiation pad tiiofidingt the cabtofenf ind BROmbMAEnance service
system further conprises a second conputer-based
PTOV’él@iS\Yéth wsepIte thostarpd iermationt server t hrough the
shared network and | ocated at a nai ntenance parts
suppliers site. 37. The system of claim 32, wherein
34, th'Ehéé‘}&feﬁdofldbMDBk, Whatidas safel fRaDRpr 9%bﬁ1ﬁied to plan and schedule

roviding access to a website hosted by the central
mainggance: fQynthec aigraft, and communicate the planned maintenance schedule to the

maintenance service providers.

35.  The system of claim 32, wherein the data includes recorded on-board aircraft system
faults, the maintenance history of the aircraft and the number of flight hours and cycles of the

aircraft.

36.  The system of claim 32, wherein the operations center includes a first computer-based
server for managing maintenance parts for the aircraft, and the system further comprises a second
computer-based server coupled with the first server through the shared network and located at a

maintenance parts suppliers site.

37.  The system of claim 32, wherein the shared network includes an Internet portal providing

access to a website hosted by the central operations center.
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