CENTRALI ZED MANAGEMENT OF MAI NTENANCE AND MATERI ALS
FOR COMVERCI AL Al RCRAFT FLEETS W TH ACCESS TO
WOBMZAOTIBME | NFORMATI ON FI ELD OF THE | NVENTI ON A¢1i/5S2006/044687
invention generally relates to maintenance of
commercial fleet vehicles, especially aircraft, and
d CHNTRAT . BIAMANAGCEMENYT VOR MALNEENANGE \VANTANAREERTALS FOR
CONMEREQIZL @0 RERART FIERr WL TRUATCESS TOIREMENEITME INFORMATION
service providing turnkey mai ntenance for multiple
fleets of aircraft in which maintenance service
provi ders have access to real-tine aircraft data and
mai nt enance i nf or fBLE&R. OBATHEROINBNCEONHE | NVENTI ON
Mai nt enance of commercial aircraft fleets requires the
coordi nation of nultiple service and information
Thi$r OMvears onasSgavedta BBy pafdlatidepl ter snaidtddiaradel b&secommercial
mai nt enance operations required to support aircraft .
fleet i yhi¢kegli negReetalilyedlipcralat 8sedfeds MmanmIRarticularly

L e RLNRRANEA 11PPR) OF Sy EAYIARET A CEAM PGS and -
Wlttraine pe?é nﬁ@ #aéggcigﬁffé tool s, fac%?%@?es?n materials
mangeEmientand eawiaer aprotridiher resteresaiftrenaogiest foy multiple

required.for | pyi ng.,. rehoysi ng and_mai nt ai ni_ng_.
FLed e ehEor e b bl PiaTs SRR RRTHAGH e SBF b g Protiders have
accéffatd ONSal-Sc Bhs G LML f € adLth ShdGRa PR diBartidistiWormation.
procured fromnmultiple suppliers as well the CEM
aircraft manufacturers . Supply chai n nanagenent and
coordi nati on of e SR QY ey R EEoOr €
chal | engi ng V\her%ﬁw%et al %Et gﬁésieli\\]/e W c}gogeogr aphi c
areas, nmmking centralized service and inventory
.control by the airline.operators iggractgh'ca . Wile, th
Ma il RET i hor Hai nCEIIIREE 1. g, SR FREMG nt EHGREE, |§SaUires  the
cooR@IiOF e BY GRilwigl & EbiGecepeidt OiSfofmstiOReARiBers, as
either performtheir own extensive maintenance _
well t 96i ity PpePPbifbd.-at bike mEchtlenasdcaefadienpgpices)operations

re %@c&”é&’“éﬁ@&@@i Qi%g%g%n%ﬂ‘lﬁg&y%&ﬁ%sﬂ%%&ﬂm—to—date

I nt enanc repair over
service manuals, maintenance repalir recoxrds, engineering
drawings, trained personnel, specialized tools, facilities,
parts and an array of other resources. The logistics required

for deploying, warehousing and maintaining inventories of repair
parts at multiple service locations is also complicated, since
parts must be procured from multiple suppliers as well the OEM
aircraft manufacturers. Supply chain management and
coordination of service providers is made more challenging where
fleet aircraft serve wide geographic areas, making centralized
service and inventory control by the airline operators

impractical.

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
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organi zations) . The airline operators nevertheless
remain largely responsible for nanaging the nateri al
waapphg9schai n, perform ng service operations, PCT/US2006/044687
coordi nating ground service equi prent, and managi ng
information flow, including conpliance with regulatory
contARde PR Nt gRaiice GO T i CRhl ARchgAbE! eMerdsa SrICh a@%l Al bverhaul
Wrthiness Directives (ADs) . Consequently, nultiple i
orgasbrmbicnal - ai rl Thes mistlidwli caperatturt i capvershetess remain
for maintaini the_ i nt L dnfr r I nd :
largﬁg¥sojﬁ(ﬁ%?o%%% ed t%Ormstr%Tg‘—ig[;;r[e}ﬁ‘:%Jhﬂegp vz;:?gﬁ)ugl%ts%ﬁ: \%a%e Shgply chain,
perf%ﬁ:h%ﬁ%al smvdgerenspacit vbhé es avblridied tihgve. gStIMMARYservice
_ I NVENTI ON Accordingly, there.is a need in the .
equigpentor aht FaRRGLREnaGES tri‘t%a%&@""and”lf:]t"bc#]i%q gcompliance
withSYRM3eY NthduhkiRtenbhes! St i@ iicedidn Modefirements such
overcones the deficiencies of the prior art discussed )
as Aaboveloftielpesseiteveinesdn (ADirect Eonsemmeatly, multiple
sati, styin his need. |In acgor ce .M o) as
COMMERE Prive 'r<L)I‘|+,ne§ metho i?eégg\%i% ed (?H]:r%aér%glgi nﬁgg&ugées kor
mainfBiAtaganeR ofnonrmel ciakrhkeeticaurer ahid fipsrsotnelpl reeded to
aircraft custonmers. The nmethod conprises the steps of: ., .. .
manageoVi R nForaPNEenRREELFBr Atk BRFEFARL J@nRperent activities

outl@h%ﬁagbkyreqf aircraft maintenance providers and
materral suppliers managed and integrated by an
integrator; collecting data fromaircraft in each of

the fleets relategw ?e t'II%?E@ e aircraft;
transmtting the I%‘ o%og]g@ﬁ% C %éﬁto an
operations center controlled by the integrator;

converting the data into maintenance information
AccorsénglLyi.n ¥hekR)i Ag Pai Reefadde Fop BRE &idcrgpptrally managed

s ol nd sghedyk ' a Dot heymirsraf tey £
malnilgr?%t%glg%?l ge S ué]?ng %Eg %ﬁ%%ﬁa%ﬁr\?nf%r@i onzg>I and, eets o
airdarfti, s hivhchheovat comaanceher dafderdsngitds ebéct Fbai rior art
disc%%%%%ls ta o&rlgaef‘ The present invention is directed toward

satisfying this need.

In accordance with one aspect of the invention, a method is
provided for managing maintenance of commercial fleet aircraft
for multiple aircraft customers. The method comprises the steps
of: providing maintenance for the aircraft using a plurality of
aircraft maintenance providers and material suppliers managed
and integrated by an integrator; collecting data from aircraft
in each of the fleets related to the operation of the aircraft;
transmitting the data from each aircraft to an operations center
controlled by the integrator; converting the data into
maintenance information useful in managing maintenance for the
aircraft; planning and scheduling maintenance for the aircraft
in the fleets using the maintenance information; and, furnishing
the maintenance providers with electronic access to the

maintenance information.



mai nt enance information. I n accordance w th another

aspect of the invention, a nmethod is provided for
woremwagsasgt mai nt enance of commrercial fl eet air cPel/UST006/044687

mul ti pl e custoners. The nmethod conprises the steps of:

collecting data related to the operation of the

aircraft; converting the collected data into

' e 0 useful nagi n i nt enance
. JELSREIAE Bl B PLIBLLER dRfledl b et BB B P8 R thoa. 1
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nalgtenance providers and material providers , nanaged
for JRBLEAPLGr SF R WY TH- i nt 8§FatBethetd CopTisaf nghehesteps  of:

col IRINLRNARGE Pr PE1d8Ty Wl 3R el & ér%l%rpa | fgatdon aircraft;

tool enabling the mai ntenance service provi ers to
conviegttriingy e tied na&ﬂgatedthro@@hathmntmurmamnﬂunance 1nformatlon
fornatlon I.n accor.dance with still _another a L
usetyl PHIFT HBiad it SABRRACE Vi o o evadbrg Providing
malnmnrah'wéaﬂl_f‘cﬁ: ofh@ &leetradt VahitHLsElddhes r@éﬂ@@ plurality of
qPrlses the steps of: collecting real tine ata
aqur &t | AL RBeRARCe p@avitiereonand| Swteiriedc ovevifiers, managed

and Veﬂ'l@é&l?atéanvg&: NGy t h%.nq:%tg% 't'?)txo naéﬂaenanceF%Jénlshlng the

i nformati on us i'n managi-ng nmai'nt enante of
malﬁi@h@@h@s provideng maiitfenamce fadredtendehi ch&sigsthen tool

en k@ ?Egy of, vehi cl e mai nt enance prqvi ders and parts
osd c 8AE, S nEfEged Sy P VILHEGr attsr ; rﬁ’fdfle"e and

naVJ.b‘al‘tlél %Mrwgthh@hﬁh@ﬁ%&%@ldér QWFRTR tidph el ectronic
access to the mai ntenance i nfornmati on. Vari ous

addi tional objects, features and advantages of the

iavent.d.on be ul reci a W th .
n BESSEMLLB GO SO LA R S LB ibleson,
meth@davviiagsprbaiidédl | Bor BRh&Ea@ES@RI:@]:@éx%Jé-IE dIRAW NE eet of

hi g a blo k di a ran1shOMAn% the prior art_system
veni By s o o g TREE e LRF niier FAFER GiE o FPbLbCBLng real-

tlmealda:ﬂfaaf tre1Bk@ng? t@ &hll oOgKe AL RORAM-SReWILAG NSF cach of the
organi zati on of an

vehiclés; converting the data into maintenance information

useful in managing maintenance of the vehicles; providing

maintenance for the vehicles using a plurality of vehicle

maintenance providers ‘and parts suppliers collectively managed

by an integrator; and, furnishing the maintenance providers with

electronic access to the maintenance information.

Various additional objects, features and advantages of the
present invention can be more fully appreciated with reference
to the detailed description and accompanying drawings that
follow.



I ntegrated mai ntenance and materi al s managenent
system FIG 3 is a block diagramshow ng the primary
wo eovevsosnal el ements of the system shown in FlECT/BS2006/044687
FIG 4 is a block diagramshow ng the functi onal
el ements of the integrated material s managenent and
t he mai nt enarBRIER MESERIPTLON|GE | THE tRRAWINGS r al
oper ations center. FIG 5 is a block diagram show ng

ani z al .rel atlon e en the aircraft
TG uor 6] GhePAERR. WHEE: Sparv Bl FBFe BHIPThere  Systen for

mana(‘:ﬁd’i‘lgf aﬁaﬂp@ﬁm@@%@@nﬁﬁerﬁﬁ; fori Sa AF LD AL D OCKE L .
and di agrammati c vi ew showi ng additi onal details of

the integrated material s managenent and mai nt enance

rrcSYSt emg i ncl yding aigngratt, OQhPQgﬁ? S¥ﬁ5en§r 2Rf7ation of an

depi ctlngthetrans ormation o a into inf ormat | on,

integurhitdi sdiariempnde tdnd mafeoriels onaimyerant tsyes hBP,
the suppliers and the MRCs . ‘FIG 7 is a block diagram
showi ng the flow of data and information in the

FIG] NtEgrad edy mabEsdial sqi@nase Medto Meid eNeRtfary functional
system FIG 8 is a block diagram show ng how aircraft

elenagris quif sthorevaEen i shepat et fL@nd2 used in the
integrated materi al s managenent systemFIG 9 is a
conbi ned bl ock and di agranmatic vi ew showi ng how on

FIGboairils aar bilatk dabariam g;hblw&mgdtamj simartddrasl elements of the
centr éal zed information. FIG 10 is a conpbined bl ock

int SRR GRARRELP Lo POy oW the BaoRbgnance services in

rel&eidd ald Z@%éxﬂé@éﬂ%ﬁ)@f‘atﬁoﬁ@e@eﬂ@eﬁr ovi de integrated
mai nt enance and nmaterials services . FIG 11 is a

di agrammati c vi ew showi ng how the flow of parts is

rrclragked; % 4, cephrah) Ze&%a%:? 4 s‘%?o%rfqaseth” G odgah Fzational
a bllock™di agr am showi ng  how cust omer
relationship between the aircraft owners/operator, MROs, parts

suppliers and the central operations center.

FIG. 6 1s a combined Dblock and diagrammatic view showing
additional details of the integrated materials management and
maintenance system, including aircraft on-board systems, and
depicting the transformation of data into information, and the
sharing of this information between the MSP, the suppliers and

the MROs.

FIG. 7 1s a Dblock diagram showing the flow of data and
information in the integrated materials management and

maintenance system.

FIG. 8 is a Dblock diagram showing how aircraft configuration
data is gathered and used in the integrated materials management

system.



established for the integrated nmai ntenance and
material services . FIG 13 is a diagranmatic view
wais@0593i4. under st andi ng the integrated nmateri BCBUS2006/044687
managenent system of the present invention, show ng
the rel ationship between material suppliers, the
FIG e er$ ah scempphydi biegkabod dndotrhemensicomdres: showing how on-

TAI.LED S PTION OF T PREFERRED ENBCDI MENTS FI G \
boar%s %C%% ng%aotra ar't® ar¥H ht "‘frbCP r%?%@%%/g as centralized

infomadienrance and materials for a fleet of aircraft.

Aircraft in a fleet controlled by owners or operators

30 receive maintenance and repair parts fromvarious
FIGSOYHCEaS, £ LBRL:L “ﬂ&‘g h QAT CONLY Ol s

the airline ggﬁe)r at%grs %Cﬁ T%%ag:a?% ne%ﬁ?ﬂ%t o‘?{s]é‘?éOSh%Wlng how
the pestoretlf heicermwrahbtad endnfermatdont r ats wWuised to provide

.. i ntenance, repair ar% over haul organj zations (MRCs)
integr PPt R ord ir’llﬂ"e??%ﬁ?g]eg s%qg@f]c%%sat so-cal | ed

base mai nt enance | ocati ons, however in sone cases the
MRGCs 32 may al so provide mnor maintenance services at .
FIGsolkal$ ed Pipsrapmatdésandew cdwmwisrs owf bkel flpwsof parts is

[ . i gi [ t Manuf acturers) 34

tmcgir]%/ial e%pt%%%a’a% | noerg%aantga%e% 32 whi ch

are maintained in the MRO 's inventory 42. The MROCs 32

al mai ntain_an_inventory 42 of parts which they o .
FIG prigurjesdiare OFKf r GRRPARE ST s Ny FYSEPRgr pricing is
estdH1 uppekt egybpPMet 53 Hepnd klLities 40 a5e :
Stag{ gc@d%gl bsegot hgltgﬁewgﬁ%ei( ne oergfelr a{n%?gﬂtl%ltag%% th%%materlal
servdxesSimlarly, technical manuals and training 38 are

obt ai ned by both the airline operators 30 and MRGs 32

fromthe aircraft OEM 34 and the suppliers 36. Thus,
FIG.t 18nyibe applecadmetht hat tikey cusegnll syst emd®fstanding the

: rovi dj ng mai ntenance services and related materials .
Intqgratre HFI9ME bh PRIt | SYRFERI 9L dédenbrgisepdd, invention,

showWi®ld €StR8 CUHIA4 RS | ChePRdeh eI RS- 8ACN BlpbiA8rs, the
operator to maintain
materials supply integrator and the customers.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 shows the prior art arrangement for managing maintenance
and materials for a fleet of aircraft. Alrcraft in a fleet
controlled by owners or operators 30 receive maintenance and
repalr parts from wvarious sources, primarily under the
management and control of the airline operators 30. The airline
operators 30 perform their own maintenance or contract with
maintenance, repair and overhaul organizations (MROs) 32 who
provide major maintenance services at so-called base maintenance
locations, however in some cases the MROs 32 may also provide
minor maintenance services at so-called 1line maintenance

locations or facilities. The aircraft OEMs (Original Equipment



infrastructure and dedi cated personnel to nanage both

i nternal and external maintenance services and the
woreaoenssh4 suppl y chain. Reference is now made POI/BS1806/@44687

whi ch shows how mai nt enance service and materi al

providers are realigned in a centrally managed,

ManufRiceandied M ndesange onf pakes aos HierlMirees (Add/Sthe MROs 32
system 44. The | MVB 44 is nmanaged by a single

whiche gage P tedndck d Thrid\d 3RO EvBmventegivethdres al so
referred to herein as an integrator, which may be, for
exanple, the aircraft OEM 34. As wll b e discussed

The |MR@®s BQ ralrs deddhtaithenVSRwhastamspblsiodi Ipayts owhich they

managing th 32 and supplier,s 36, wel |_ as .
DrodRAg g A he dRsBhr PARIUASP AT g 38, (ST,  9round
supgeE _aé‘(&lu:flt%ﬁ%ﬂl’tt (8840 Al PaEisitivenuor . pdbeuP&R by both

provi des | MV5 to each of the airline operators 30, i
the exigehtnel pyenstars udfh- ke $8re/iMROs r22i eviSAgiitleely, technical

aj.rli per.at.qr.s. 30 t n : [ o
R
opedditral r Bioneangfendtas s 330 Wirbh othy ceintomdfity @@EMaged and the

mai nt enance, or centrally nmapaged, intgegrate
SUPEHESES aP§ - manddditent L F1 MGY . Pﬁga@%ﬁ%’tﬁ%?#e%&?\?& affe current
systféilrpCaltEbPnﬁlro{rﬂi@hboﬂ%!?]rﬁe@z%tn\ﬁ%erbéf\?id\@@anﬂaﬁ:‘eiated materials

suppliers, custoners and central managenment of .
to ueénbémdnoe fapwrndtonss ploviidedrighlvhedBmtTadingp, relies on

coneiBl CELE: 2 CEDLL2K LA, 900! UL T8 SSSHEC o8, o masacas

infAdmadteral ananideatitaysl eperddnnahd toonvatdge t bogh internal
data into centrally stored information which is used

and |kt MRjeHERane (3RS d 19 TRt eriahisigply chain.

later in nore detail, this onboard systens data nay
i nclude for exanple, flight Iog records, data froma
Refdiamgie reconowr geciadetp d@i¥@r akt webth h shansgehent maihtenance
| nf.

B
mandtdd | N USRI R idtehaexapbhed materials service (IMMS)
system 44. The IMMS 44 is managed by a single management
service provider (MSP), sometimes also referred to herein as an
integrator, which may be, for example, the aircraft OEM 34. As
will be discussed later in more detail, the MSP has
responsibility for managing the MROs 32 and suppliers 36, as
well as managing the necessary manuals, training 38, tooling,
GSE and facilities 40 and parts inventory 42. The MSP provides
the IMMS to each of the airline operators 30, essentially as a
turn-key service, relieving the airline operators 30 of the need
for managing MROs, parts inventory, etc. Optionally, the MSP
may provide the airline operators 30 with only centrally managed
maintenance, or centrally  managed, integrated materials

management (IMM) .



information is obtained fromthe airline operators 30
relating to performance of the aircraft, departure and
wa@eeo7esd31d nformation, reliability data, etc. TPEI/US2006/044687
information fromthe on-board systens 48 and the
airline operators 30 is used for a variety of purposes
FIG.at 3t hshoper alleonocendel 4fyndticdnedl ngeldeahédnking doetween the
ordering of parts, scheduling and orderin

of
MROS g e & GHBr s CRRF RS miFfichg CAPfGdy ( management  of

mairdraZd | B Ebabnd Spe8oYaEREG Nt thepPr | chLhAgBelontrols a
to the airline operators 30 for the services rendered

centiyp lt hEMNBP.onledatimatd onehseoxchanged et woeratieonwRGsenter 46

32 and the operation center 46 which facilitat
rec BT Tha 00 P hatToh of “NaBs Shar6r CFLRRTd svstems 45,
and nebveraacenfier ddwa custonentrailler adtordd nahlfyrmation which
, informati on i s exchanged between the operation center_,
is uge@ndmt helParpregsperer ©B6thRo TS -mand§ed' ity ebpl yiscussed

1atér_if%ed 4&!}&' MMBasySt emily ﬁdg?%a{\ﬁ- syef&hd i aatagwayo include for

I ntegrated mate managenent 62 an
exampriet eflarglet skoyi tesoBds ar datantronl ed fandhiraneyeddyecorder,
t he centy al erations center 46 singﬁinfo

e eﬁ%g r af "SEEEWEE f r HHBN- b Fﬁraggg“(%gnfiguration

inf @MY SystesBmatieh Wl | eehahgeds sRAveRLr the operations
nore detail. The central operationscenter 46 may
centgipyi #e aRn&i r IFHR opbFhiBe cGYESABRTRI t B (it her For example,

infﬁé#ie%ngge %{t}:\étii(ﬁ%% %c% tcﬂ@ :?Wl%fffe\/i e:‘.agtofaé 30 relating

erein, Tntegrated naintenance an
to npeerficamaseryi ce§ orthd/MNS aipansfi ,ser deperpuogr anand arrival

. rovided to a,custoner at conbi nes_and . nt eqr at.es

inE AT AT nt SRAHCELAOIVI e SA -t hoT[ M 62 ColRr 4 | from the

on-HsurH Seyse8Es | akerarid Ay eadel ahé, obMMedrkndUdES used for a
managenent by the MSP of OEM parts 66, supplier parts

varigty parfi s RURRIARS y afanddereMPERifghag@ar of46, including

L% ogl st i : ry2an nagenend.; 1/ n apg , £
sen QRIS SO | SoalhLp Y Erb L TR ORIE S T 6 foring o
maintelamee | operaml ohenandedé8erhanéng aircraft utilization that
is converted into the price charged to the airline operators 30

for the services rendered by the MSP.

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 aircraft. Finally,
information is exchanged between the operation center 46 and the
part suppliers 36 who are managed directly under the IMMS system
by the MSP.

Referring now to FIG. 4, integrated material management 62 and
maintenance services 64 are controlled and managed by the
central operations center 46 wusing information about the
aircraft obtained from on-board data gathering systems which

will be discussed later in more detail. The central operations
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mai nt enance 80, managenent of tooling, ground support
equi pnent and facilities 82, maintenance planning 84,
worevagsasent of reliability prograns 86, and naP@l/ERNEEI4687
engi neering 88. In the case where the MSP provides the
airline operator custonmer 30 with only MM as a
centrandar thaye i@l de hanMBRrassenmespemsponscostonygrf erith either

. procuring the, part whi the MSP then pl oys.to._the
mei A Htiod er et S8 ot oFF | ErlenolREE T S3Co TG kot - AS used
herd¥EM 34 niel@iateOWAgi 8hbRahb8dand | ®)erdfall N8R LEs or IMMS

but the custonmer 30 takes responsibility for .
Meangy i hEY Hee t RECHHEAP SPFavVeAedr §o As clisitiomes |titedr combines and

. ' 'y ' ' i ' t ts
o S SR R R SR, ALl e Y.
center 46. \Wen the custoner 30 renbves a part from
th ehouse for use in servicing an_aircraft, the
As Wémeofg%%%uiﬁ?éj 5 n¥BntBYYR | ;heé?aéét'r oft¥y| $3 includes
manskfMBHY C3y eehbhieeol £ REnoNsd 1€ s ?hgﬁl?ﬁé§%%\é§t%gtt% 72, parts

. the operation center 46, thus allow ng
1NVeRighai Mmeezdeneme re8or dsanhgenenpar ofi nwemterAloatistics 74,

wars il SR I RS ot Bl s Radtigre "

repl acenent parts, and justin- tinme delivery to the
custoner's warehouse in _order tomintain part

The | igHt GRPBS CatS YptiGhin Plvemclugfenling dimiiquance 78, base

mairt@HBIcH 68 6 ECRENETRRMLC® £ N1 18y CUSLOIRE R¥Dport .equipment
renoved a part fromthe warehouse 1nventory, owiership

and j Al kil §s paS2es mainhenswseonpiadfingd Bde custemEment of

dS i ' f hi_s busi ndel al |
w6 Do S Rl B

concerning the type and nunber of parts used by the
custoner 30 at nulti gl e war ehouse | ocations, which

In HHYsCIHe WBEE P nCRef MIEPeREPYIARRa§RY i tien RARIGpT Customer
30 heual s and, thent 0gisStiLs My Pafty deld Ml MIROVefsp  assumes

this accunul ated information concerning the parts used
_respdpnaifs lduist orfer apdocuményBPthe parts, which the MSP then

deploys to the airline operator 30 or to the MROs 32. The

aircraft OEM 34 retains ownership (legal title) of the parts,
but the customer 30 takes responsibility for warehousing the
parts inventory. As will be later discussed, a server is
maintained onsite at the parts warehouse which is networked with

the operations center 46.

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

8



providing data to pricing nodel used to charge the
custoner for the services provided by the MSP. The | MM
w@e@gosasidescri bed above allows the aircraft QOE/B&200€044687
pur chase parts based on the custoner's forecasted
consunption. As a result, it is generally necessary to
ma i@y naerinesmer bes | @’Veﬁpbnyumaﬁ:dVEémr péuets tdree operation
u i t.t.en off_ to,_pbsol escence.. Moreov
centia Hinr sEbi ERatiteitn 17 b FAe TR AP baf aficyag o part
fromndhpootdreh@ispaihvienedrtyOr i @netsitih f Qiim@ iG99 hasses to
war ehouse | ocations. |In contrast to the | MM program .
the {Ugtonat 20 PRY aHae aFBRECRRY vit el IVRECRENAGE @@gt. This

bus:.%soynﬁﬁie@f Rarisyd s hapdl agspn a g' uggﬁﬁﬁwgnerhlstorlcal

when the MSP provides the custoner
infagndtilpen mmtsrem@etbw typeoeaddetmider B1sf ebhytst heed by the
parts under

h
cus 3 T 3 olitat BT e AT RS OBA o SR AAHHF o PRLFS T PO the ms?

in éf@l&ﬂﬂ% Olﬁaﬁalﬁﬂhgeb&r%6 iahRrHeR} | Beky &l & eghly th% logistics
MROGs 32_in connection with the mai ntenance provided b

of mErhRESBVenyt ent i YATREVABwW dihést edccommlatesl \/\/riurtﬂvrmatlon
concMs g ntﬂ%ea{)tgﬁtget% ~d %I MR PLg %ltg%%rt oa%{gt OMELS msp  in

i's managed b a centra Operat 1 ons
prowehm@r dega ﬁh@ MBPctogt maded wistdd arel caaeges thWBOgu32omer for

OVIde on line m enance 92, general ly at
the S&%—” R8s RRRS ?eﬂ? Eg‘teo%#s 30 fly. The MROs 32 al so
provide the custonmers with base mai nt enance,

coordi nated by the central operations center 46. In
The |¥P§D€aﬁ§@§r?ﬁerd@§ﬁmlmeéb%¢ntaéﬁm{$e ther eduicredt OEM 34 to

syst i on nter acts
pur%%%?g%@{ ?%gr a(%(rgrg cﬁ% pa ?cr%t %g?%‘ég }E%c& consumption.
As aelrevstc]ets abhd imi geeeaxaddyt aﬁcestsan@ertf@rmfhﬁ lower levels of

, k t dy the fault, In I MVB, however
Ve OTY or T o BT GPEHBS TSy cRoTHET Rt it0 HAt eRAEEn Off to

obsolépplencehai n, Wiy, PaRS dimmeCt bYrEE0MERe M6, program
net wor k suppllers 98
facilitates balancing and pooling of part inventories at

differing customer warehouse locations.

In contrast to the IMM program wutilized as a stand alone
service, the management and deployment of parts is handled in a
different manner when the MSP provides the customer 30 with
IMMS, as will be discussed below in more detail. Briefly, the
customer is not required to warehouse most parts under the IMMS
program since the parts sourced either from the OEM 34 or
suppliers 36 are supplied directly to MROs 32 in connection with

the maintenance provided by the MROs 32.

Attention is now directed to FIG. 5 which shows in greater
detail how IMMS provided to customers is managed by the MSP
using a central operations center 46. The MSP contracts with

and manages MROs 32 who provide onsite line maintenance 92,
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and various other suppliers 36, and arrange for their
delivery to the MRGOs 32. In one possible business
wore@es93the MSP pays the suppliers 36 based onP@Ei/U82084/044687
flight hours, or where the parts involve expendabl es,
the charges are based on consunption. The operations
gengwrtler @6 hepageengepheyeetheofcudimnpars 3@ fher The MROs 32

arod 280 Ly NE,CUSLEIE 5,90 VG SR GHANCS cocainarea by

'S Not "pProvi

the 32efhel eopdbbriongr eended) 46.1 n eht hastanesk, whkedVBiplanned
provi des up to 100% of_ the custoners part requirenents

mainfAnancg e HlnadSdByFathe NBFS®ML | Ot heO®sRIRIGedSpaFems,  the
operatild alcle‘i@egn 4b€s a'ﬁf er th Hﬁlgfr I%rélﬂﬁr MBB the parts,

provides a guaranteed |evel service to t
enginestwimgy s FHprdmesas aah bralamfmamc&t eddglem AG. ;’fe::form the
t he operat|

necdfIE B0 BLLOTS, O 140 epaged by (NS MRAELS 85, 8ver,  the

oper&itildre sBhesralls supRlgeshaha. eﬂ%lereeﬁﬁ@téﬁlé‘Pév BRge1y chain,
to FIG 6 which shows details of the architecture o

0rdQ4ﬁ?9hRE¥EFo@ﬂﬂﬁQﬁ%Yeﬁ?@maﬁhqIQ@NS95BrGﬁﬁWDr%.Suppllers 98
and n\'f'gP]%qu O‘Eﬂggafsql[%ﬁ: ]%%t ?@ ri 59{12 }%’ﬁgpd'sfgét tE 1§2ddelivery

downl oad aircra rough, W re
to "dhenlRRODbrivadband, narrowband or ot her suitable

comuni cations systens to the operations center 46

where the data is converted to information that is

In 6hEr edsangieses,d thdmnhagegthe IHAS ]ﬂ’S?g'b%@}‘s l¢hé SeabpRiers 36
possible to downl oad the dat a t hr ough

basqgyr @onduBrEattonf bbaipecthans wher t Wwaexer cthet pariom involve

exp ﬂrecgmd ﬂ t Qﬁﬁg{qgg er ra%g e'g?;xosdé nctm W%lﬁgmptéaql 5 The

alrfine ‘operators and suppllers are
opeﬁdﬁaommerabnmerceQSerméﬁhgéw(nﬂypkbyMHﬂﬁabbE the parts either

%égynnncaihon | ink, such @ fgr exanpl e, an internet

Ypor? aFE06US SR S bdAr (WHEFE SFSCGRRSIES nRPEidkCe 1s not
prov\d.fﬁéc?t oyof v egp)and Jrecrd mapageaRId SYSt efffhere IMMS is

i nt er connect ed through an onboard data

provided) . In either event, the MSP provides up to 100% of the
customers part requirements which are managed by the MSP until
the exchanged part is installed on the aircraft. Under IMMS,
the MSP provides a guaranteed level of service to the customers
30, and as can be appreciated from FIG. 5, the operations center
46 managed by the MSP acts as a single point of management and

invoicing for the entire materials supply chain.

Reference is now made to FIG. 6 which shows details of the
architecture of the IMMS program for aircraft fleets. Broadly,
a number of onboard data gathering systems 48 gather and
download aircraft data through, for example, wireless links,
broadband, narrowband or other suitable communications systems
to the operations center 46 where the data is converted to
information that is stored and used to manage the IMMS program.

It 1s also possible to download the data through hard
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bus 48. A core network of applications connected with
bus 48 includes, for exanple electronic |og book
WO e@onss1444, which is an electronic flight baRCT/US2006/044687
application 142, as flying configuration records 140,
an onboard as flying configuration application 13 8
command catimiboaodnbeal bhs managenent faineidaft appl iceat the ground.
The el ectronj,c flight bag_applicatjon 14

36 . 2
n %‘F%VPH%%@% MR ot M5PT h el e@itorite cHagrators 30 and

supAliftafie periorprneereal ¢4l AHONSpeRd €Lk OB ter 46 through a
docunents, fault finders and el ectronic check I|ists.

suiltEid el eommonicakdgnbdsink.econdhl4s | Aokudewmple, an internet
Webi Qf Egptuﬂp related to aircraft faults that have been

Fecor e&'oﬁboard, or entered manually by the crew or

aircraft personnel. The as flying configuration

appl i cation 13 8 and AFC records 140 provi de )
The j arBPAALi oI COnEEFRERG tife eBFLEAR ConVREUREYI G ofievices and

Jz*ec,:otlzche é@éﬁ&éé’}ﬁént T:QﬁsE’&P?a{lqtgfébﬁﬂe%gégﬁm?gﬁlgﬁu Bet ihoard data

conprises aircraft system nonitoring functions
bus t &%t r el agoren negalork nef, abplioaténtsstaatuseaifed eith bus 48

,_aiyrcraft systenms.which can be used.to .make repai . .
inclide. " FRTAFFRTBIE PARGCE OPr fe epIRERAbT CoUR I o L RUpich is
an 18 asrlic as RAEIJAE ag0Dalft8 ppideadidor mtdon  as  flying
concerni ng ot her onboard conponents_used to determ ne .
confijppirad iy KGCOBAEI At | 68 PPPRI Qi Bér aftYils mandhtguration

j s i ] /173, 8 k - :
app RRiRH | 40 add’ 143, PBARLAHOT AEATORC (HarkRiedltre  funceion
applfigratGant i d3at i onThanageremdnid | Midnidar sbigr caplication 142

t | , RFI.D. t b dt !
profilis s ol FCERAEl R T ORIl | BshprPRisy thatls, aircraft

per AShRIRC e dQlcaldt iRsN0s s ectWoRtiBat @ptARBht§at | PAUNG. finders
60/ 718,884 [Attorney Docket No. 01-103 0 ] entitled,

and "@Reraeysc ofharkcAastspar tEre ¢leedroni Sepegnbepk2orsord 144
inciodd AP g MT0gh Con M) 000,V BRLEL, cnac mave been
recdI<kB7dhbeatdt | ek éReduned ngrakbledtiyoriagnethiec crew or aircraft
persioq}neerf.er e@ S iag %}i%g':rceou f&grégfgﬁigi)gfgéggion 138 and AFC
records 140 prqvide 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
which can be used to make repairs after the aircraft lands.
Line replaceable wunits (LRU) 153 as well as RFID tags 148
provide information concerning other onboard components used to

determine the as-flying configuration of the aircraft.

US Patent Application No. 11/173,806 [Attorney Docket No. 04-
1156] filed 30 June 2005 entitled *“Integrated Device for
Configuration Management”, (Inventors Marc R. Matsen et al),
shows how RFID tags may be used to track alrcraft configuration

is incorporated by reference for all purposes. US Patent
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Applications”, filed 25 Cctober 2004 by (Inventor
Kenneth D . Porad) al so show use of RFID technol ogy
waQs@0593to i npl enenting the present invention BEUS2006/044687
i ncorporated herein for all purposes . The data
provi ded by the onboard systens 50 is wirelessly
Appligratuimic at ¥d . by &hy7 108, 884/ar i[atyoohegomodlosit i oNo.  01-1030]

et PP, PnPRECEEE S AL COhiet: P SSRbFmber 2005

by aSnteARexi: omfemalé%ﬂ @rovm@ﬁf&i) byridheyBoaidte{ONRgpYication No.
wireless |link 128 and associated term nal w rel ess

1079 résk r Utiar R0, Daickertaf HoconP@ni 231 oremibie bedi ng'Reducing
El ecad%nfaegqggl@g 1§1¥§E%%%e\%\1§@@ 13%%11%5 %A@!e{;%gﬁﬁgaQ&ntif ication

W rel ess network i ch "conmmuni ca
Applapmtaltom ,celﬁuéed4625 hroeugibamt e0Daceo@evilerentbhs Kenneth D.

t | | ed craft nechanics. sui table
poradiP' 807 SHGRs otk b CRE IR et e HaeEul, £0 'bTenenting
the digedpsad '1%\*&1ﬁair?ntarﬁpp|d1§@t'lq{b ot 2P0HLHALE60%0r 11
Al published February 3 , 2005, and US Patent

PurpgiEsts -cati on Publication No. US 2003/0003872 Al ,
publ i shed January 2 , 2003, the entire contents of
both of which are incorporated by reference herein.
The Adtditta opalovdidledar thysy shenmsosboéadll esyoterse B9t hid havirelessly
resent Arnventl on are disclosed, in copendi ng

GERY onfdY UBMPat &ft Appl YRtV NBE 1@@?@%@@“% links

inlefH:ﬂridgl edy "Jrel essc Al {port f%fnf_‘ﬁsnaﬁﬁ§tAC%?ss el 132, a
27 Cctober 2004 [Attorney Docket No. 04-0691] to

propyiefmmhdviM ekt | inusrrat esonageltiicat isorciNoas Connexmnsm 130

proal]d%dg egs angjgéé dégnée ”I;):WE %y%%gmﬁn 2% 8% gspociated

ternAQQH. t aviteKlarms etlrﬁﬂrast[r‘%tdtﬁiﬂ@y mketalNerafﬂr 128 nunication
US Patent Application No.11/176, 831, ent itled _
2ddsegsing hEted U9RCK WSk WEmagetelACaRSlent 4B Ag well as cabin

w1réﬂ’é% ex§§tx§§‘f]€é| Lbe %1@90‘%%mm1frillceadcé)7t3ulcﬁezgg)_élr%g%]o;n center

len et al . [Attorney Docket
46 [Ugrpalg@ntlnterface devices 116 typically wused by aircraft

mechanics. Systems suitable for use in wirelessly transmitting
the data are disclosed 1in US Patent Application No. US
2005/0026609 Al published February 3, 2005, and US Patent
Application Publication No. US 2003/0003872 Al, published
January 2, 2003, the entire contents of Dboth of which are

incorporated by reference herein.

Additional onboard systems suitable for use with the present
invention are disclosed in copending applications: US Patent
Application No: 10/976,662 entitled: “Wireless Alrport
Maintenance Access Point” filed 27 October 2004 [Attorney Docket
No. 04-06911 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.
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Application 11/199, 399 entitled: "Methods for Fault
Data Transfer from Airplane Central Mintenance
wEyaressi4 o El ectronic Flight Bag Systenms and PCT/US2006/044687
El ectroni c Logbook (ELB) Application", filed 08 August
2005 to Yukama et al each of which is incorporated by
11/ref dFnceenitekdss’bigkriR28t¢d Desyest Boathallabbigéheéss System
wire] ess | ocal aLﬁa net work technol, gdt(ﬁ transm.t
ehh

Using ¥k eRRghout Shht 5P r Br £-CARA T o pfiihy 2005 to David

L. iNstant gharding ofadaa et Wikl I afAf t oLassenger ys  patent
t erm nal S, mal nt enance oper ations, etc. I n one

Applgsediisire ehbodP heRPOof arel ilmdnt | OMetbaBsar Eajat aFrylt Data
d a_server .sj 46 _which_incl an ELB :

rea e P T pPhbFot, HalltElapBE, SRR, Fo” mieceronic

Fliglnnneayedsydtandetwdr KEVe¢ tréntentUoabovki N{ENBNCA@ild cation”,

.. Engl neerl ng rmnggerrent (MEM . server 108_at the . .
filesherCit i HTEENt o OUB. PP soYPheladedtat 2the S86ér adfonghich is

inc e P s AEdAsR&S vice data program server (1SDP)
1170 as well” as an | MM server 118, both of which

servers are connected by a network to the MEM server
. 108. suppl i gr .managenent term nal , 106 connected w.th
i QA or - 0B hF T ol o RNkt TR o Eh! SCBRI FAFEL SRR [loral area
netwbdk NaEEhiBIdREsstornagenent tt eaatpal thoduginect eth airport

with server 108 allows managenent of financial issues.,
envInQamem serdet 1198 S tedinethele® Ofe d® Betysen aircraft,

pas éy‘nfkfﬁkﬁgfé}h %f&t@@%ﬁ@é 18$er?ﬁg?h§ COQE%QtEd In one
with the suppliers 36 via the onsite Site server
posstilfle Feodiménts ofi el otkvdnagoam fotmancheddtawisf uploaded

i nformation_a at.a, bet wee he onboard syste 0,
to A TRERyer. Hoate§ MELEBp REruCS8 SHABhRo SPRAET33 10 and an A
servde paasi phgrendbesi ment cughl &enhésté@yi st exdnBYwbRR® with a
OHVF 136 are |logged in the ELB 144, filtered and

centgwl e Byt eRARCYr 8UAd BEEAGIENE MIRAgeMeR| | 4¥EY) server 108
ot HIES e Sl S5 M gE St LA LR peracions
centcommMiAi ciat eanwiitdy ddmwrice data program server (ISDP) 110 as
well as an IMM server 118, both of which servers are connected
by a network to the MEM server 108. A supplier management
terminal 106 connected with server 108 allows communication with
suppliers, while a finance business management terminal 104
connected with server 108 allows management of financial issues.
The IMM server 118 is connected to the MROs 32 and operators 30
via the web portal 100, and is connected with the suppliers 36

via the onsite IMM site server 102.

FIG. 7 shows, in block diagram form, the flow of information and
data Dbetween the onboard systems 50, MEM server 108, the
suppliers 36 and the MROs 32. In one possible embodiment, all
faults registered by the OHMF 136 are logged in the ELB 144,
filtered and delivered to a ground based server which collects

these faults, as well as unfiltered faults directly from the
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MEM server 108. Ot her techniques are possible for
delivering the faults to the server 108. Both I M5 and
WO 8M8E: ai rl i ne mai nt enance history i s provi BEHUSHOEM4687

i n-service data program server (I1SDP) 110 which al so
exchanges information with the | MM server 118. A

OHMEWﬁ?&eHﬁheegp@mm@rhaae@ sanVebosichPIﬂ61@@mmuﬂﬂmapes with the
|nfornat| rver 108, and the server |te 146.

MEM TRETXBT S i n?@ﬁnge’?ﬁ et §8n P for delivering

the NBYLYBS| @ MEid0dsrveragvigst teehAi CatMPPLAA@l heASTMMS airline
staff to troubleshoot aircraft systens and nmanage

mainienaqf alipEpEYr IecBravidpdr t and tigsiesitige dasa program
sen}\ET ellgg?pf OY§ §e5n3 By g]%' S é;?éharr?gceog diﬂﬁonﬁg%ﬁ;;w 9cn the MM

yzing structur
servaacdduiated repair knomAedge and nalnta|n|ng records
of repair activities for one or nore aircraft. The MPT
150 al so acts as the repository for historica

A fBiAtenanee I SFsridicLachodlr Crghk Whivdh)are1s50  exchanges
required to be maintai ned by regul atory authorltles .

infopma tdent r Wi tivERETU8rUsleds t anddahe |$e1r‘e@e| gaéset d46. The MPT
usesdl a%‘%%i‘i%%nk%oaﬁgg%gpﬂtge aﬁad \frﬁ?éu?f \91 t':Jﬁ?rE;‘ormzethods to

t hose nore easi seen

assﬂdua(manhnﬁnaﬂ1%b¢ew&tﬁ@ﬁ§ssstafﬁn abraxr@hbleshoot alrcraft
i nformation and tools resident in,the operations

SYSTEH ePlie TRTFRE t RETWETUF AN dESRBHT 1 RIS Gcederitfe and task
cardor t athd OfkprOne oPYovAigdchesh MBasyst egyr ‘?c%'c@‘::‘c%ll'n% tN&yviewing

ability to determne the current configuration of
and giepedataingi steupsprelandepahcsi onadkimgt suse e @ilded;cumulated

I e d Loutine bas
rendifty RS0 Bt il P Oer e e e et Alcof Bhbt e petivities
for cuhienbrasmblygi ngicord fgur at imie WMpgh 150UsgUsb0 acts as the
ngnage both mai nt enance and materials for_the

repag i (1 LoxhBlasaEl Fotr B ESRIRGGCat TRAP AT af2B4 opgh aircraft

whid¥ oytdedobpithe S&VeE 128 nwhis téo'fjeﬂ‘)}'{ nﬁéghtﬂgtory authorities.
configuration of the aircraft as initially

The central MEM 108 uses the data it receives to diagnose on

board problems and form a prognosis for those problems. As can

be more easily seen in FIG. 7, the customers 30 have access to

an array of information and tools resident in the operations

center 46 using the World Wide Web 100 to access the portal 100.

One part of the IMMS system resides in the ability to determine
the current configuration of aircraft, since parts and
functional units are added, replaced or deleted on a routine
basis. As shown in FIG. 8, the MEM server 108 maintains a
record of the current as-flying configuration which is used to
manage both maintenance and materials for the aircraft. The as-
delivered configuration data 154 is provided to the server 108
which defines the configuration of the aircraft as initially
delivered to the customer. Information concerning the allowable

configuration 156 of the aircraft is also stored in server 108.
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delivered to the custoner. Information concerning the
al l owabl e configuration 156 of the aircraft is also
W@ e@res3ity server 108. Part on/off transacti onsPOBEDS2006044687

froma variety of information sources 158 are provided
to the server 108 and these transactions as well as

Partt henAsSEf| yctmglsa@mfiiogusr alewived efdehi wereartety hefl NMformation
server % to be used,in_th enment of materjals

SOULRES nat P8 onPSt tplé?,gia%%ql anre ®corded by cegnd these

traﬁﬁ&ﬂtﬁﬁhéhea§|e%kﬂQﬁ'CaéOQtEQOKaéJfﬁyﬁﬂfnt%onBEb@ratlon are
tags, LRUs, and hangar events, as shown at '

delimerast i oh T—lge nE¥MdEeETeEd 118 fHGLe ume@hlgh@‘w@ mnagement of
mat Qﬁjget Eégcen ﬁ?bﬁgtgggn ckgéﬂ%ngglogég %&'dev1ces

e opera ase &rirved
suchoraé)oahd Flpdtamiensl andbsykt end.ndS. eﬁérets%HlvREEDveags, LRUs,
14 stores recorded faults, airplane health status,
and PG SURHEA nGS i Fadtont28hd predi cted mai nt enance
information, while the ELB server 112 stores

mai nt enance history, flight information in terns of
Atteriid o i it nawniddrdededs tmdFEG el 8s wifi dtheskpwer it more detail

cne S R e BT PR B T Hl T 1 nPPabEgRLLons center

46 baded nehi 0ateorRerinigly StomiCénrisbar&pappdicatibaBt and systems
detail ed specific information and al | owabl e
8. coRff gttt PEFVISRT orifatd ir 921 BeFRglee tRELEFr cpdfplane health

statm,e | WMt & SRIMRL nkP 21 8EQERSHE BMent Y Y ?@éﬂ%&f i intenance
t

dat'a, stocking location information, part quantit
lnfqnmahﬂﬁndonwhibeecaheln@hﬂﬁcﬂ&ﬁﬂemn leanBtwges malntenance

n and_.transaction i_nformati [
nisydbd’ (BN S08:LERRERSH 28 kOBl ot oy Ehogel nifer hours
and | rdyarred | ot angh& oNROREHA L BRI Nivenaacapdat ayas twl | pdSots and
. shop findings. Servers 102, 108, 110, 112, and 114 are
AINESHREQR RGO oo ifdtwor k or through the I nternet
so that all of the stored data can be transmtted and
shared in real tine by the servers and used by the MSP
The t oMFAnagerves | MMB 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, 112, and
114 are connected in a common network or through the Internet so
that all of the stored data can be transmitted and shared in
real time by the servers and used by the MSP to manage the IMMS
system. Other forms of information storage devices and

communications links between them are also possible.
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system O her forns of information storage devices and
communi cations |inks between themare al so
w@omsiomideds The i nformation collectively stored PEI/US2006/044687
servers 102, 108, 110, 112, and 114 is organized to
forma centralized maintenance information technol ogy
The sysfemabpnal ddidiegtt tvelse sepreds needemobrbe 102t he08, 110,

same physical |ocation. Electronic storage deyices
112 o1 red t b St vEergerayer et ii9Fkda THRESFR L# it imrntenance

infdsmat fangedchAol 86! idateneegemAt-1efu ¥l 1048 servers need
functions required by the I MM system including

not cdef | gar athen apder epbydscabnabenenione?, rBleciidnig storage

o 0 Y S REEDRE L DEETAICE HBEL! 180 1 cornation 1o

arramydd oto ddbhailifateAnasstamemdnt G vatoubh&unctions required
' rmati on system 160 ,i s_used by the_ operatjons

i nfo
by cEﬁ?erIM¥%ﬂ1 ¥Rhthal MERLSELPSr 19Tt iRRaer | VB records
man Aonsgshowaiabpl 12yl nEldididigs | 168 ”ﬁ&ﬁbg@%%%emwintenance

) mai nt enance and engi neering support and base
exequiimrenanlded, Thel isunfhaae at ingrirdreharesor domneigenent168  and
nformation . 162 is .US o provide a variety of
malr%teepln'bar 'Ege Shi V\t;‘nroa diaﬁa \?ﬁ%h may include AD (Air
Wort hi ness Directive) conpliance, major repairs,

mai nt enance history, conponent tear down, allowable
As R gtiRafiléns Hhd BRef LBhATEBRLPHuUENSESHs 160rhes used by the

Faliah | LLy alysis,d nkor jo 64. | o e
Qpepréﬁ%%% ?%p%??s éhomn at 1%9% ,ﬂF%C%ﬁﬁﬁﬁgsgﬂé%an manage S
funglyigiem r spowts, achr ch72, conpeiedtingepdtirse maintenance, MRO

. cancel | ation and.del ay i nformation, _engine condition
maintEARS o and PRSI T RO ChUPROwRSe Therntefiance.  The
coniigig/ddissh nahdt e8a8e8sexrelabiedRnitnf I BN kB6163 is used to

utilized to produce mai ntenance control data shown at
DOV vihi ERTABYYI Rd HRPITEYhtheWhedll d5/4 didpalk chay include AD

(Aiﬂte“ﬁoréﬁiﬁé%ﬁgsii%QEEEEJéﬁFCfé€é§§HEH§@”d) %ﬁqor repairs,

di versi ons. ase mai ntenance plannin
maintrdreEmre | on hi&ory,usedcboppnedice ateari et ydodm, allowable

|i nt enance . .
confg%ura ions and as flown configurations.

The reliability analysis information 164 is used to produce
reports shown at 176, including chronic system reports, chronic
component reports, cancellation and delay information, engine
condition monitoring and IFSD (In Flight Shutdown). The
line/base 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 1is 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
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pl anni ng reports, including maintenance forecasts,
station/facilities scheduling, coordination of
woradonvsasance, and mai ntenance visit packages (P@BKS2006/044687
cards and parts) . The mai ntenance control data
information 170 is used to executenai ntenance as shown

maindlent®ZeMi£hshaehudes ageonphishnenicladessi gocofpl bdhment and
all the si %ned mai nt enance tasks and reagcﬁ(i Vi ng_and

signprafclesef ngllod ook Ghred. MFHBEPRRBFRRITAST AT ctegebying and
procte@%iglg,i- g%? dosystiens 50 and transnitted to the

oper a center , as well as the rel ated
mai nt enance reports generated at the operations center

4, are pr.ovided.to the. MR3Os 32 who use thiis data _and
The | ingieRaR o CHRARET e uattey B PRE e AYSRSREe 50 and
tran@fgmf%éttﬁd)\ﬁdjecﬁé bPEratsbAsEEENBr HE, e@npbEl &Bethe related

_ may use the information to inprove the scheduling
maingfengmiost erepRiES agppprpEsdoator Heei AgepationgnFenter “46, are

provIB | 20 neMkABCaMh Al 38cUs IN1eadREA &y DehESEmation to
predi ct the type of maintenance that may be required.
improve daha camahisy hef usée t ocimrenaecehetheghnpgoeider to the

gat hering the data. For ex e, the data be ed ..
custEgieTe,llbp nedF f SUFFPLBdes rbdlifod ) the ELS jAjormation to

impreRiLheybt | gt &hy1 {8§Uldf | Rali PREAWRG STREAEENAREBs or ordering
procedures . Simlarly, the data transmtted to the

partgperndi opsccopier JBd rBROS heaon-BeRe dusgsttdies &ata afg better
.he rel at | pt r e t

oredils Ao REnebr Tonc Sap R, el PR U Fhahifea.  The data

can rrglLEbi abes aalédpau:ds sSuppldver stBe, tewhmiyue for gathering the
advant ageous use this informatjion to_inproye the

datagual FPY SRR Srat BR¢ af@tanddyarks PREF E)Ppp‘g?"%r‘f’?lepew fault

coddsd® HNEHURILTRLS Uhd O difit MAB 3hid LOSQM&ly result in

. qual ity related problenms. For exanple, the on-board
imputates] mi gistingensswte by nrecadyysd er s t o Simslhaelwhy dhe  data

crm B T 30 A ST A g on-boase
systems 50, and the related maintenance reports generated at the
operations center 46, may also be fed back to the materials and
part suppliers 36, who may advantageously use this information
to improve the quality of the materials and parts they supply
either to the customers or to the MROs 32, or to solve quality
related problems. For example, the on-board data might be used
by the suppliers to analyze why a part exhibits sensitivity to

vibration.

Systems suitable for use in performing some of the functions
digcussed above are disclosed in U.S. Patent Application No.
10/360,295 entitled “Vehicle Monitoring and Reporting System and
Method”, by Basu et al, filed 07 February 2003 and published 12
August 2004 as US Patent No. 2004/0158367; and US Patent
Application 10/985,601 filed 10 November 2004 entitled “System,

Method and Computer Program Product for Fault Prediction in
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di scussed above are disclosed in U S. Patent
Application No. 10/360, 295 entitled "Vehicle

wowTosmsislg and Reporting System and Met hod", BYT/B8206/044687
et al, filed 07 February 2003 and published 12 August
2004 as US Patent No. 2004/0158367; and US Patent

vehiAppl i Bghi 00r1fd 98O0 Rfudred nt) Noweeher, 2604 Magdidmes et al
"System Met hod and Conguter Program Product for Fault
[AttpragictPerkehvaiRi-cl BONBALP briafy #Rd1RePOr ngPRyShemaprP. No.

b 9g¢ ONgy et pal  [Aftorng ckel-iNQ05- 0819 i @Fe Health
10/8840%5%2 e B en? 2 any . 1%9%84%55% filed 02 July = oo
Manag@fénentiyd s "azehi BetheRal ([AtNeragyBINCkeyfs tNos BAd1292] as

Met hods [ Att or ney cket _No. - 2 s wel |, UsS.
WellPa?@ntUﬁpp?a%Sﬁglogggo,2§§'en3§{$§§’bR%M Fétﬁ%d AHM Data
MoniMeRiher g iBusisness Heresstildd | @1 Pdoiedryary02083 Maggiore

by Maggi ore et al [Attorney Docket No. 02-1259], each_ . )
et il whiBhtpsnevicoPpekeated Ner ei B2pY2p 21 er efesh " M which is
. the. fl 0 Lcal. part in the | MMS system
1nco§%§ tg%uggr% nREV%r%%% %%C requency identification)

tags to aid in tracking and identifying parts. At 184,

t he manufacturer. of the part,enters jnforpati into
FIG.c.drkt SHOWED it ‘MRS e 1660 Wi £ hPRRE| be5EPha ls, Ysten, and

the HWess Bpfhal rpdrBerrREnhatitfentef fieEddMal)y, t&E€. to aid in
This information is programmed into an RFID ta i ch

trackdngt teahedlans itfwingarpar the p%ttlﬁézshhﬁp@énﬂ%@ﬁltﬂﬁér of the
CEM,tQ t he riat a i roal [ :

oGRS 5 ARBLANGR 6 0, WELESD KSR chSSPASE 800 wnicn

inclu@gd s kkad apdrthe huhbesnt i ometrSahut anmtber) | y mod  status,
recorded into the datapase 198 to register recejpt

f
effqid vigdat:, §en t AELFartnF rPRET Y edSi MEP FHATEIR rﬁng? an RFID

tag W8cd Ne QR ha% & a@l@ér‘%éf’@q afiflet BArt is shipped from the
status/location of the part is recorded in the

OEM dzt abhee ap@8op@ilage MRGsandl resgalied ifantinseactbpn at 186.
vport 38 BROLE, BegaYiSE ARIERURL MR P L Bena ana
the information is automatically recorded into the database 198
to register receipt of the part. When the part is received into
inventory at 188, the RFID tag 1s again read and the
status/location of the part is recorded in the database 198.
Other forms of readable identification tags, labels or devices

are possible.

When the part is removed from inventory and is ready to be
installed at 190, the MRO records installation of the part at
192 and this entry 1is recorded in the database 198.
Unserviceable parts are removed at 194 and returned to inventory
stores, where they are routed either to an 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

RFID tag is updated as required. Also, when the part is removed
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installed at 190, the MRO records installation of the
part at 192 and this entry is recorded in the database
wa2®7/0k43s8£r vi ceabl e parts are renoved at 194 aPdI/US2006/044687
returned to inventory stores, where they are routed
either to an MRO shop or to the CEMfor repair. As
fromS eWeraloA06, thdeabnseyvhge I iRRira did ecetywik are updated
, repaired and returned to inventory, and the associ ated
in tRe| MEMageryegpddBed as required. Al so, when the part
I's renovedfrominventory, the as-flying configuration
records are updated in the MEM server 108. As
As previously déssciriéddababeveyndendere thes IPBiSemsyshiem, the
., -airline operator custoners purchase all _Line fnd based b
airlipent eRBREBECAI | SXPEMNALT e &MF THt55hI eaggrts the o an ase
mainTRRBGRRENt 51 ANGRERIAA JuUahantesseWlie MoBrREM Manddahdént, and
reliability and availability. The MROs performall |
receijviee agyabasseR nt ehancBlnppreni datooiaty af@liability and

faci:hi.ties a S n g t :
et AILES SSORCR, RECAUINES 0UBLNLERS PRl poincenance.
providepl tessimynandi $hcibuteesr epal rslade operfiaulmahhei guarantees

parts, and al sq share guarantees and incenti,ves wth
and { RE-CREH 1 VRS e M ﬁg\ﬁtél’.ﬂi‘i% SPEViGee MBSV char gg e Part

supp1N@GUSLRTET §i SOriBhté Ne rbiB O ddNSEF VAR St REOY | %Q@ts , and
based on a charge per fllg t hour u5|n% a variety o

alsccsheers auegaedieast sl titne gptiicesc hdrtde ChoMSBeanpl e,
the price charge can be made to be dependent on the
size of the custoner's fleet that is receiving
Reféfi:fi:ri‘ﬂgCemoﬁi ter &1c ut 1| zahicorm{e ynbes dradtdeengtdn ofistomers 30
i ght t he nunber of destinatipns_for the aircraf
for ofe ib’%? vPEe DB i S8 VERESoRFAYTI e 'Sreglnn%%t %of charge per

F1idHhe I%ﬁfrﬁég.n?t he wrper, agd 196aldrar ofo | E8eaBNdshas@e price

mai nt enance sfations, and othgr factors. Either fl at
change .gr adBaredexarede, ortlpot mrivy Ihargsd. cihe bRargede to be

con Bl B BCR B T O PR ABTESPOS AP receving
servdpl@irdraft utilization (cycles and length of flight), the
number of destinations for the aircraft over a service period,
the operating environment of the aircraft, the number and
location of 1line 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 1s not available for at
least a minimum length of time during a service period, the
charge rate may be adjusted by an agreed-on amount to compensate

the airline operator for the time the aircraft 1is out of

service.

Charges and performance guarantees may be reconciled and

adjusted periodically, for example, monthly or quarterly. The
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the event that the reliability of an | MM5 mai nt ai ned
aircraft falls bel ow an agreed-on standard, or is not
wararhsgshie for at | east a mninumlength of tiPEI/URIDEIY4687
a service period, the charge rate may be adjusted by
an agreed-on anount to conpensate the airline operator
MsP @4yt b@atgee the austiodddr i & aliniefunsebubee.fdehalfesthe total
and performance guarantees nay be reconciled and
numbgdj usfedapefrdbt caf 1 yIht orheudsmpl & rﬁﬁﬁ%ﬂﬂjﬁ¥l an agreed-on
ini rt LT Pﬁﬁc I L USLGRRE- i3 NESE MdBkablishi
mlnlglggle ffaée‘;eé(h ?ﬁgsteota tnﬁ%‘gglr%doﬁ(?r craft fll i ght hoglrtsa HERng
pricifg esslt haarandegpeaddagn on nthamebeeenenTise atrgen the MSP,
met hod and criteria for_ establishin ricin Lhl va
MROS( e ndﬁﬁﬁtbnsPﬂgiéﬁFéeﬁgﬁtg' etﬁﬂ%n%i gfﬁﬁﬁ% wébs SZ?EHerally
howeR@!, SURPIH&F18o36rand dsheaushanel o3k idenesel by implemented
_ however, the nethod for establishing pricjing can be
usingnplaseent@d uBPHE of®fdiwaraPasEd war 9 Paklelgrs using  common
l.gor.i_t usi C YRR, JRC Is 1 by those
teCh%l%%%]eesdQ’igﬁ‘lt %gl ari?‘) Respotos(r:?si%%!l G'Lllit(::ef/i or t&u@a%\grt}t'ees
given by the MSP to the custoners may be shared with
t he MR and_the suppljers. For exampl.e, .if_the P
Resﬂ@%ﬂigiigtﬁééF“fﬁ%u Eﬁ?%eg&V?FeéﬁgqﬁF%H¥%%dg?oggﬁecuStomers
may %@té}fﬁfecﬂqﬁiﬁﬁ sHB- PROLOFRNGELDYs @b MEF 32, that eMBfple, if
s portion of the revenue fromthe custoner can be
the aMpBstied ldowhoaméiar. Shai Iamarpntee t gl vepiaaproniged to the

neet the quarante ' I biREr Kar e ;
cus R |05, PCATS HeSTALREAS: Qe SHDCRB 9, TRGE BB porion
of Precimgrdmud héremstiier cusyomeso den atheusadilusoed downwardly.

. reflect agreedon perforpmance incentives given to the .
SimigEIahi Gt | EoRa)!SEhar®l W { Fot HESHRGRS TR pare Criteria due
sub- Jr8la5 30 - bF OEnEX BERLES s 1@4St GiRd 186 andyt E}%nalize the

P may agree ‘on an incentive arrangenent where the
supglustoner 32 pays nore than the normal charge rate,

e.g. 105% of the normal rate, where the MSP exceeds
t he

Pricing to the customer may also be adjusted to reflect agreed-
on performance incentives given to the MSP which it may share
with the MROs 32 and part suppliers 36. For examples, the
customer 30 and the MSP may agree on an incentive arrangement
where the customer 32 pays more than the normal charge rate,
e.g. 105% of the normal rate, where the MSP exceeds the

guarantee criteria by more than an agreed-on amount.

The revenues generated by the IMMS system may be shared with the
MROs 32, if desired, particularly for unscheduled 1line
maintenance. 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.
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guarantee criteria by nore than an agreed-on anount.

The revenues generated by the | MV5 system may be
wab@reshsm th the MROs 32, if desired, parti cul B€T/ySI006/044687

unschedul ed |i ne mai ntenance. The MROs' share of the

revenue may be based on the nunber of departures, for

The e%atphgridnd factauwetdiihd heeM¥D1iFith spadfarably distinguish
reliability performance. NFF (no fault found) char
betwggs chargpas) S@r aflﬂomr@m@a@%amveefét%har@éargﬁgkle events

wce | B40F, [epRle She ABQ e pol culgiicon taudtieige, of the

aircaadtnontt<haygeabke exmnpcsnent@ apgeahtecesags fprpeedures used
those caused by known or. suspect

by ’%}?gmlg@/{s Fggvics;gt éﬁ%ov ongﬁt S’glaém ggg;g%refoeratbqe , only

char%@é%@%dué§§nﬁ'§e%lky RIS $ar VESEcRIQYiner ty theiability
. Preferably, only chargeable events are counted in
rategal cNbatchgrorablel iSusnts yarat £hasen- eedRaEgedbied are beyond

events.ar S e t 0 trol of
the FﬁgtFﬁ&Bogeﬁggcgmgﬁogl%gﬁggrp %%% %% %@%e%%g i'S now
made concurrently to FIGS. 4 , , , 7 and 13, which

depict details of the IMMs em FIG. 3 sho
Referenst &%mwb@@%eﬁmﬁ@r&eﬁﬁlﬁe e K 128 fuabome 7 and 13,
whic®0 4 ?ﬁgcﬁ‘n ddULarAt 8¢ nehuorkndf spakkdm . and prei.erial shows the
supplTers 36 operating under the control of a parts

relamebmmmdw@gmeror thet @gr:@tme odp ek @h @aﬁt@m@rshéo and an
revi.ousl S re shza
lntegﬂﬁ?ttgﬁ AW ?‘F&%// P é ggl FEEST ¢ ngelz}gjl ég%? %%%h% Werating

undeshatidl bogthol edft hatpahes t eemvomrt ararﬁalgﬁé'r geneiakkyrator 94,
refers to consunmable iteng in_the aviatio industrz. .
whichheCet & ab? Y FmyPHRYI PUP 1 ¥x ARHE 1050 ai r fSafpeed herein,

ARG unel 34 Wil chyds ghsgsane iatelbaaRgehbl lthough it
‘pa supplalégirs 36, prég{/gl di ng§OEM pgrtsltoet heacgstorrgr'saso, ough 1

shoudd tloet hetkBOIB Uhe dfemm AmpteatelefMgenanally refers to
conswag@.quﬁgl? g;g}rl?lrj%]i?%r%age ag\élasrglcs %n;g?%(gnz{\/hﬁtegrator 94
may YS! eABr AkaRbew,0usl Yaircraft manufacturer 34 which is also
one of the part suppliers 36, providing OEM parts to the
customers 30, or to the MROs 32. Use of an aircraft OEM as the
network integrator 94 takes advantage of the OEM’s existing
infrastructure and logistics management systems. As previously
discussed, IMM provides a common infrastructure with suppliers,
including an information architecture that permits the sharing
of data between the integrator 94, suppliers 36 and customers
30.

The IMM system leverages the ability of a single management
entity to effectively gather and disseminate data and
information up and down the aviation services supply chain. By
integrating and managing this supply chain using a single
integrator 94, costs to the customer 30 can be significantly

reduced, and part delivery performance can be improved. A
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di scussed, I MM provides a comon infrastructure with
suppliers, including an information architecture that
wEernss14 he sharing of data between the integP@r/u82096/044687

suppliers 36 and custonmers 30. The | MM system

| everages the ability of a single managenent entity to
sign_%ff&%ﬁh’tV@dbxﬂﬁtﬂiﬁfitgﬁd pi ssepbpakg daEoa angbst and delivery

information up and down the aviation services supply |
perfolapnCceByl T eYeBeNhg thd thenaglRELERES sthpliPrrgth improved

partUSidégnﬁ%dSi @%ﬁ%{ﬁt}%{rﬁt Of - S e%?]?ia%%éo O%anfféﬁgfmr Through

30 Ca e signi y reduc par el1very
aggrpetfabrnrerl Gamlyss d nprioy esuppbigns f 3 6anbcepper sdgintificantly

is created fqr cost and deliver er f or nance , .
bett@ﬁpré@éﬁgﬁﬁtFSH;h§%§ﬁppl'_ s_@@%ﬁ ol heﬁwﬁﬁgveaeggﬁye moa
di sa8e7RRd tiddl WUpl1PNcha oM ai ri ner pPEE At LABS MM B PUBHAe present
_ aggregation and "analysis, the suppliers 36 receive,
invesitgonf pravideshathercigtiorpar tonerfhadatheyatiotihg right place,

ot her.wi se . r.ecei ve jn.a-di ated supply chain. In
at t%ﬁ g&&ﬁ&t I%:é'mlel\’/l\/la(?fd t te 1%@%2%{0%%Menti on provides the

right parts and data, at the right place, at the right

time, and at_|ower cqst,. IMMeffective ransitions

t .
IMespbrRFBIYRLY fERDFa{OnS st aPROPSIPLHaMgdEnt M Fehials and
part RE IR Se30nt PhEheukMbieRbegiatid e TR hiMMegrator 94.

integrator 94 is responsible for maintaining .
The iWMbrimatemratraet a4 nijst seshenehbéat Spireseandafaisg dnformation

ata, stocki | ocations,. quantities jin h ;
rely tor9y, ftgl%ecajs]?‘f% Pt | aﬁnﬁeqﬁ?arteen@ﬁﬁcl fof2E3en Stocking
locaGUS@er g@ntRkansi ninh anhdipcuaeshibgyiat Bstetasting material

transactions. As previously described, the suppljers .
requigemandi n fQterddith FustREsFar B30 wh RIRFIHES ufRG edocumenting

mate%anﬁpéfé(n%étéFQBhé’ (Lo gustorel (3ReG fded- MareoUsRs, suppliers
which nay be [ocated near the custoners 30, or near
36 MRGEIB2owikeshust afersh80paresr ebpgohsitiie $eppliers 36 deploy

= SR8 Mok et IR LN AL | S RH B 1ocasea
near the customers 30, or near MROs 32. The customers 30 are
responsible for maintaining the warehouses and physically
controlling the part inventories. Certain functions of the IMM
are located on-site 202 (FIG. 13) at the customer’s (or MRO’s)
location, including a local IMM site server 102 and related
customer interface terminal (not shown) which are networked with
the central MEM server 108 (FIG. 6). The local site server and
customer terminal allow the customer 30 to plan inventories,
interface with maintenance operations at the operations center

102 and interface with global operations and suppliers 36.

Central management of the aggregated supply chain by the IMM

integrator 94 results in the integration of processes as well as

information, allowing coordinated responses to customer
requirements. Network inventory i1is optimized by the IMM
integrator 94. Supply and demand information is shared in the
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are located on-site 202 (FIG 13) at the custoner's
(or MRO s ) location, including a local IMMsite
W@ e0wes93102 and rel ated custoner interface terPCTEHE2006/044687
(not shown) which are networked with the central NEM
server 108 (FIG 6 ) . The local site server and
supplYSicoEn testhdet, abhawcbhgoaestoneifcithatd g als captured and
i nventori es, interface with maintenance operatlons at
sharefe opé’ﬂ%ﬁl 4R CEEALAPT 02NAndaIREIIRte Rt htgRolsPPly chain

provqa%%att rﬁ@% &5 @@txﬁfﬁf‘f\iﬁfﬂ@féﬂlgngaﬁgﬁglt P8 enable

agg rega supp y chain nt egr at or
it teesptdwide d:daletamleguau:anneeﬂ provessesl eaaz skl to athe customer

f t |l di nat ed
30. L;Bs?oﬁrell’?ag?ﬁﬂa%e%é %@ Wlblfq egﬁe ﬁ?g?@i Ieinato\%t I%argaxtee the

custhetrheobMM ot e Wi 9%es Sl pazhd dRIBNd be maintained in
information is shared in thesupply chain network, and
lnve@ﬁﬂgwheﬁwﬁﬂﬂﬁyﬂﬂﬁl(ﬁplém%%ﬁtuﬁﬁﬁ afdSEARPEGS TRErvice level
.0t eqr t| on., t S Ig&adr
reun:)ergVI% theffﬁﬁ/l\/l I ntegr at or é4 1!v%/lﬁet hESUffI Cl enfth%%%t ?él 1E the
guaﬂamté@abberwhckolpweﬂld@ certt aiat .guar ant eed service
| evel s to the custonmer 30. For exanple, the | MV
integrator 94 may guarantee the custoner 20 that

e RaFdsSiynd | ihe1ngeat ahnedel AMMN¥GBEGRY may extend
suf icient to neet the custoner's service |evel

to r@mﬂ@l@nemepamaﬂoﬂepemcﬂt eupendabhe MMt egfatmtegdals. A

varilest 15 UELP 058, BRLY, 00! 1) LRl PLag e 60085 ey v

folllowddnt ablFer r@ﬁlﬁh}ﬁ]ﬂ@] eraamdb&)epem:thblrepparablanc‘serv1ce can be
materials. A variety of plans for c [

t .
chargest er's/ Bbiglr BQPFSkﬁéﬁsbeWhﬁq%) Ié%h Egaﬁﬁpeguppllers,
to éﬁpﬁ@ﬁﬁt andar epaigald ensehvegencan b@‘h‘éhaé’/g@l hour can be

hour basis, where offered by the suppliers,
adjuateﬂJppoforl|rnaun0ﬂﬁﬁ§e maihiehaateonThe GWXHQQﬂqukﬁﬁ/hours)
n_be ad ust ed for aircraft i1z on,
Oper (ﬁ%%;?qliﬁ%ﬁm %be?atlﬁg ent/ﬁ'l onng% déégﬁggéa%%§.be given
the Thst Last @aerbérayhbhegatven f£het opti an gaaheathar gettea In the

flat or a graduated_rate. I.n the ,
event that the suppliers do mnot offer rotable/repairables
services on a &/flight hour basis, the IMM integrator 94 may
provide these parts on 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.

The ability of the customers 30 to plan and manage aircraft
maintenance, and troubleshoot parts and materials issues 1is

enhanced in the IMM system when the customer also utilizes the
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event that the suppliers do not offer
rot abl e/ repairabl es services on a $/flight hour basis,
wao bh@7/084914 nt egrat or 94 may provi de t hese part SPONUS2006/044687
per-repair basis . Expendabl es can be charged on a
per- transaction basis, i.e., as they are used by a

MPT QU9 Y¥Rvidhs IR driioed i nEtidepbfeepaces toaFd®e 7. The MPT
provided on a tine and materials cost basis,

! | .
150 bigsi ResraTiodRT1ORME [HANLsySPBAT BXENUdES éﬂaﬁﬁgéggg suite of
applggé%?ghsen%h@t% b%ﬂ%es?vnw&iv%t eMm@ndpRLe68R8nce of

unc.|pnallty assocl a war ehouse managenent and
mainteaencengelpeetiotmmice ofAciEinehduisecsrambgerenDasdd 3D system

., receiving, consunahl es hop_ suppl.i es tools, -an
aiagGgan G700 B aTe SR RS o AR g v ot L ORer cGLPSrEry to the
info3Rak@oBl an@ndpaBhadge @i r cagéisfui RiemanoRaivénance issues,

troubl eshoot parts and materials issues is enhanced in

includénovvpeyrsemaititn eReetustoierialse ufing zé¥EheMpt 1s an
inte%;?}r%t%{g_?_véggs:o\f dﬁéS&hQE‘Qv}ﬂ"cgr ’c.ro%‘]]esr epRgtt Qi S ed maintenance

_ S a navi gational tool conprising an
actiwﬂt&@gatadtmﬂt&naﬁSSﬂmbf@w¢d®®s tbat tenbnégsé publications,
.productivity and perfor ce of, mai nt enance rel at ed

traipdags | MRITVRPIRTRs Wl n SEIHNEBE Sy s ORI S The
cus toE St Weldialcadals te dfe ddisd ofRdnteli figet higet €he MPT 150

the information it needs to assist w th maintenance o
to iszeete i rmlakimigzethrt @iaddnst hefomamental s. MpRifpT original

150 | it t of L\ |
e et R Ae et B SR R 1o

techni cal publications, training, naintenance, and
The englneerlng information. The customer! s technjca

i 8P BRESAEiar #HBRT AHRY TRSE 1Eh TP TS 18T T bl oY eQfe 21Ot

systehR! ol zeg-abnl £ae- degyaeRt S nEshdantOr tBhBaknable point-and-
equi pnent” manuf acturer nmanual s, and create task cards.

clickheat®Fsd50Gcusadl 3D rhearmimaats candrsénkRat it 8f specific
ctr G AT e IERBLCR! b LR Al SOB Gl Ml s
and r€tated t8pabspeeibkCare used by the MPT 150 to collect all
relevant information (e.g. fault code lookup, repair history,
maintenance procedures, part numbers, maintenance tasks) into
the troubleshooting process. The MPT 150 automates the workflow
required to review and approve documentation revisions and
changes, while providing real-time editing tools that allow the

customer to create and add their own documentation and notes.

The MPT 150 gives maintenance personnel such as mechanics, fast
and efficient access to technical information. Embedded support
tools facilitate various everyday tasks, including Service
Bulletin evaluation. The MPT 150 provides a collaborative
workspace and reuse of successful engineering solutions that
reduce maintenance operations costs. The intuitive navigation
techniques used by the MPT 150 help the user construct a mental

image of the solution and takes the user directly to the
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aircraft location or conponent. Advanced data m ning
techni ques and search capabilities are used by the MPT
waz@pmseol | ect all relevant information (e.g.PEEUE1006/044687
code | ookup, repair history, naintenance procedures,
part nunbers, maintenance tasks) into the
appﬂﬂnm&ﬂkesﬁnﬁbkmgtﬁoncess;Réam}ﬂWﬁE 150 faumatrabes whdates ensure
IOM/rgaU|re to review and ap Erove docunent at i

thaty o8 oRLSEABSEhaRRs SRFT% rovlengTPEEl CHRReRt  technical

infRdidd g t ophe et 130 ovs t hesedat eerci® 6peat€idAd center 46,
add their own docunentation and notes . The MPT 150

and gisy @ aigiahlen die e rasimmesucy aslahaHani ot hagts a day.
and efficient access to technical information.
Enbedded support tools facilitate various everyday

The aBKs150 ntd udseguBbetni eesBekliati nhevatisabmers THee Mdflhge parts

150 provjdes a col |l aborative,work reuse o
and g enahﬁeﬁﬁﬁﬁ E8p aibpsat hatareddesivea Tron the mLs

112 mmemgec%n@o%f@fé&lsa@ﬂ% Jh@ohﬁﬁ.?‘hkb‘égoﬁa\iirﬂ%tﬂn%&ion can
't echni ques used by the MPT 150 e user construct

be asaénttan dﬁag@m@ﬁet hosspilkid opaahnd queysm@ usgrlures.  This
e, B pEIPRL B TR Ly pbEe pare casis

pass%&e@s t® sxh]pp]:méfs cthtenght mpmn&sal i mher mmerﬂweo can be
MPT_ 150 is hosted at the operation_center 46, and i
chargrd | abl ef88 t e cG@%bné¥§*§ﬁ5gF%H%lI95624tH8ur¥P§ 150 when

par@l%’lp Jhen MPTn 138 %Meéyétéﬂ a%;?l'l%‘?fﬂ ngmé{?eb‘éusﬁﬂ’ém§§me as or

to manage parts and nmaterials. The real-tine aircraf
dlfﬁmtaatdethaedtheorﬁemetkatB the, cadMeon®® sarsd sW@mb@ pay if they

as-flvying.canfi urat:on for tlon can_be use
are 3oL, MR S Ba e T il O T R [ ABE 3P Otne e 150
can | BéohiArt haBdcdm alisd beegiSpditobgctine! yudehage part IMM. For

t asks passed on to suppliers through MPT 150. The
exanRit oners 5L cARThPHHAHAW athee g toveractdds afgess to MPT

150 V\g&tﬂé VRE1 ?%d"‘"l%n &}?ét:";)afigiﬁ?}%@ghbﬁrt Eﬁaﬂ:wewttq{@ customer

may be e sane as or erent than fee
for thatabhe ewnst orapesi 3 Moutdrpayei f inheprgcertnoef line or base

mai aerrga{r%é).atlgigtlepnémepjﬁ gﬂer faCC SS tt?let IF/I%T EOl can also be
included in the flat charge or graduated rate for the IMM

service.

The MPT 150 can also be advantageously used in combination with
the IMMS previously described to further increase efficiencies,
and reduce the cost of providing turnkey integrated maintenance
and materials service to the customer. The MPT 150 1is a
valuable tool that allows the MRO or other service organization
to actively manage the customer’s maintenance programs. The
cost of the MPT 150 can be priced into the rates charged by the
MSP or integrator to the customer for the IMMS. The improved
maintenance management efficiencies may act as an incentive for
the customer subscribe for the IMMS plan. Additional details of
the MPT 150 are disclosed in US Patent Application Publication
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can be included in the fees paid by the custoner for

I MM For exanple, a fee for providing the custoner
wawrdhoswseess to MPT 150 can be included in theP@r/b10g61044687

hour charge to the customer for rotable and repairable

service, in support of |ine or base nmaintenance.

No. Mg ergws jvedys23 helfpebl oshble oMebbes0 Xare@>0 #rd US Patent
included in the flat charge raduated rate for .the

ApplipRIcdony Fedl Taed igmr Noso Car2 0560 be/ a0 aft agebhéfighed Augustc
11, ;ﬁgﬁ% lJIr Phl'?@ moL P2k o Bo}gﬁzﬁtg he ¢ MR proyi gusty deschnkedporated

r
er 1 ncrease I crenci es, and reduce the cost
by refferenviediegetinr.nkey i nt egrated nmai nt enance and
materials service to the custoner. The MPT 150 is a
val uabl e tool that allows the MRO or other service

As AN ZAL Med & A5dd VetNe "BBASLal NecqUAROARENSNCe information
mai nt enance prograns. The cost of the MPT 150 can be

techpoloary | avetene 6@ es Flfdr-ged bynéhed NEpagd omist egr afafiety of
reporddl he custoner for. ihe | ME. ;rgl?el npLaygd maint ?)g%%ﬁng and

managemment ef fYCi eénci es nmay act as an I ncentive
exedutd neus ekt sitheey | hadfher, t had M@ adiatingddifutona aircraft

details of the MPT, 150 are disclosed. in Pat ent
heallly| i catPen FobtdehtoanG? 52@03%6‘158‘78534AI afd the related

reliRihiisRed-&X400er 176, 3003 e ang At RSN 1 APREEGAIORstablish
Publ i cation No. US 2005/0177540 Al, published August

benchinarX@05forhenamding c bineenI¥MSf gt hIWM \ibFedirape bpreviously
i ncorporated by referen herei n. is0
desc &9 bed: Ofrheé/}(c:%rﬁ?f% i ;Eglg éaet c’éﬁl@%ﬂ%ﬂ L@ o’rc]he on-board

mal Nt enanceé i nforma
syste@@neloogyasy sthemdiir . 19 andli@piaitpwsimformation that
variety of reports to,be generated that are us%ful in

estafldmiiany WM ERee8PIhytHa ht SRt AIESIRIC ang This information
is BLedictdnoghuture &l rehal tohealddn dbstembi ay | bbMprising the

analysis data 164 and the related reliability reports
aircrAE tcaflbghadventmmeousiyinssdono asst abebs hhberfc hrlek on-board

svstedieor | HOGL VBT CRENPT RSt RRURA s, oo Pedtad Fiduihdnformation
can OBebogkdd to assess the effectiveness of the maintenance
service and parts provided under IMMS or IMM, both for
individual aircraft and for the fleet. Using the reliability
information for the individual aircraft, Dbenchmarks may be
established for the entire fleet, and these benchmarks may then

be used to determine to assess reliability over time.

The benchmarks for fleet reliability can be used to determine
whether guarantees by the integrator to the customer of
reliability or availability have been met. Similarly, the
benchmarks can be used to determine whether fleet reliability
has exceed certain incentive <criteria which entitle the
integrator to certain benefits promised by the customer. As
previously discussed, the fees the integrator charges the
customer for the maintenance service and the parts can be

adjusted upwardly or downwardly from a base rate, depending on
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systens 50 can be converted to reliability information
that establishes the reliability of each aircraft.
wabdog/opesior mati on is based on data fromthe onP@DERZNG6/044687
systens 50 conprising the aircraft flight hours,
utilization and health of the on-board systens,
wheth@g! Ugh nghgrec ehdedbémttiisrkd hesteljldidd yfonf aretpidinility or
.can be used to_assess the effectiveness of the
avaidgibptléfan 88 Vee PEEBe M@Td OFarksestedi-ded under | MV or
IMM both for individual aircraft and for the fleet.
Using the reliability information for the individual
Al thaiugtr athisbehohentkenmajabe lest¢mbldshedibed twicctentdigswect to

fl.eet, and these benchmarks then be used.to
CortadPor TP L AF o SBS BRI Ay | iy GVeFOt fife, I Sto0d that the
spedignenNnBfksafnents eelrd ekbAbIurphs@an 2 Ulgddt@ation and not

determ ne whet her guarantees by the integrator to the | i
limiggdtiomer asf QENeRbVRAFLFtoPRAVHILLADIOCGY HevetlBRed fEt skill in

the 8 her TEFe st B Hoi T 5 hae PRIt T2ort o poy e pas been

desariibedr iim Wormbeenion |welthel tet egpafoationcept aiiwcraft fleets,

benefits prom sed by the custoner. revi ousl .
the gy L ¢H2 PLES DPRe Wﬁg«lﬂg@%raﬁaga‘ége?ﬁiﬁly applied to
Othé;&tonertyggsthe mai gkenance $&kVéTtEsand thegp@rts canrressels.
be adjusted upwardly or downwardly from a base rate,
dependi ng onwhet her or not the benchnarks established
for reliability or availability have been net or
exceeded. Although this invention has been descri bed
with respect to certain exenplary enbodinments, it is
to be understood that the specific enbodi nents are for
pur poses of illustration and not [imtation, as other
variations will occur to those of skill in the art.
For exanple, while the preferred enbodi nent has been
described in connection wth its application to
aircraft fleets, the invention can al so be used with
and successfully applied to other types of vehicles
and vessel s. CLAI M5
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What is clained is : 1 . A nethod of managi ng
mai nt enance of comercial fleet aircraft for nmultiple
wW@peociose3t4 cust omers, conpri sing the steps of: ¥@)/US2006/044687
provi di ng mai ntenance for the aircraft using a
plurality of aircraft mai ntenance providers and
mat eri al suppliers managedCaAdnMent egrated by an
integrator;_ (B) collecting data fromaircraft in each
Whatyel§ Hel 330 s'S el ated to the operation of the
aircraft; (C transmtting the data fromeach aircraft
to an operations center controlled by the integrator;
1. (B deeveedi ngft headaganpnt sagntrrengsce ofnf srammdmsial  fleet

- | £ ' ' ce for the ai f1.:(E)
A hoE ORI Thb Far ot haneaere, f B 1240 che steps
of:in the fleets using the maintenance information; and,

(F). furnishi t he mai nt enance providers with )
el troﬁrevhag’égs G UHENRRGHR enbPEe theor RtToref  using a

plurtg tiet hed ofgicdaidrd , mbyhtBEEnERMPIIINddAe SLER Ofnaterial
using the integrator to coordinate the supply of

supdtesry alanggesmarke intteoiatied dpplarerinttegndieor ;

inte e nr.vi ders._. .. The_nmet hod .of claim 2.,
V\nﬁeﬂryei n s,’c(:leepClJL{IFC—E3gl i ﬁ% 3def§r Tur ArSHE ggt rf'ennﬁﬁﬁbenoa%cghe fleets
relgueayitterchavdderat iRre 3 e diaigaid on t ool enabling
t he mai nt enance providers to retrieve and navi gate

t hiQugH- 1™ rithanteSi nfkfat ifsiem 4 caqihe ARrRBALG! to an
operdt@idAsl cet8r &idh e 1 Rienance 4onis

stored in a conputer based server, and the 'mai nt enance
pr@Vi deranvesdesy t hehaavidgae onahte oohatihtenghca welnformation
grtal controlled. by inte r%}or. . _Lhe method of

[ C

usels ai'm fn afn"’\Lv(\;hlé'lrgeimﬁ1 t tee.nﬁa&} 9 rﬁ‘ld:rc_ﬁ%ﬁ i%n is
nﬁamt aiglethriing ¥88 sidiediostesf hyihbenbAtegrad®r thantircraft
t he
in the fleets using the maintenance information; and,
(F) furnishing the maintenance providers with electronic

access to the maintenance information.

2. The method of claim 1, further comprising the step of using
the integrator to coordinate the supply of materials from the

material suppliers to the maintenance providers.

3. The method of claim 2, wherein step (F) includes furnishing
the maintenance providers with an electronic navigation tool
enabling the maintenance providers to retrieve and navigate

through the maintenance information.

4. The method of claim 1, wherein the maintenance information
is stored in a computer based server, and the maintenance
providers access the navigational tool through a web portal

controlled by integrator.
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mai nt enance provi ders access the maintenance

informati on using a web browser. 6 . The nethod of
w@b@i7nsgB14 further conprising the step of charPCnyS10n&€044687

custoners a fee for the mai ntenance provided in step

(A) based on the nunber of flight hours each aircraft

5. IfhEhgesushorm 'sldimeet, l&hbﬂeiQYWHﬁEmdmhtbﬂanQEthﬁformatlon
time interval that the maintenance is provid

is mphatminiedd aF el A9R 6S1tanePeradt KY et ﬂ&ﬁﬁ@ré&eéss and the
malnég?%ﬁe%gﬁkg%ﬁﬁgggeab%%g%m%ﬂe'ﬁé%ﬂﬂgﬁgﬁﬁétfhf$ﬁhatlon using a

Cé providers In step I's Included in th
web beews8r. The method of claim1l , wherein the data
collected in step (B) includes faults occurring in
systens on-board the aircraft resulting in the need

6. [@heaif&fRbl ¢ nigrancel,9 futbRefeld@fpfsh@i e , step of
wherei n the mai ntenance prOV|ders i ncl ude mai nt enance,
chargépgi rchmdcossohaul oF gdfiez af Pondhel oma M FBRABES o provided in

stepgﬁ(gt on%?%{e]gl ahengnee, %élﬁe%tf o Cél‘ﬂ{ 515 mélatdlao|§1rcraft in

conpri’si ng steps 0 ectlng
the dakaomelraisedtTart hits oper aén:omcef thlee dammgafﬂ;he (Bjme interval

converting the data colle din step (A) into
thatnﬁhﬁt@ﬁéﬁ%@“?ﬁF@rﬁﬁtPSHvﬁéég i N managi ng mai nt enance

for the aircraft; (C) providing naintenance for the

aircraft in the fleets using a plurality of aircraft
7. nEhet eeabod wriovdilddrs Gndvireiteil atherovederanignaggeas to the

main?ﬁgaﬁglt ﬁtgjerﬁ eng ab :Ii,an 'u‘i’%grs%t %r t@n‘Eh(eD)méiﬁ@éﬁ"ﬂlgg providers

ovi ders an electronic
in skRay gabhi e tmwlua@abhmgh@]ee@m nt enance service
providers to retrieve and navigate through the
mai nt enance i nformation. 11. The nethod of claim 10,

8. W%%raﬂbﬁﬁganganQBQHCq"“%%f@ﬁﬁoﬂhésd@%a*%bllbéted in step
conput er sed server, and the naintenance
(B) includes faults occurring in systems on-board the aircraft

resulting in the need for aircraft maintenance.

9. The method of claim 6, wherein the maintenance providers

include maintenance, repair and overhaul organizations.

10. A method of managing maintenance of fleet aircraft for
multiple customers, comprising the steps of:

| (A) collecting data related to the operation of the
aircraft;

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

(C) providing maintenance for the aircraft in the fleets
using a plurality of aircraft maintenance providers and material

providers, managed and integrated by an integrator; and,
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provi ders access the stored information with the
navi gational tool through a web portal controlled by
wo b@7opsiat i ons center. 12. The net hod of cl ai PC10$2006/044687
wherein the mai ntenance information is nmaintained at a
web site hosted by the integrator, and the nmaintenance
pr@i darsnigitienss the malhyatévoet pobvideng aiwhban electronic
browser.,13. The .net hod, of clajm 10, further . )
navi YR £h80, DRI Bl ot aiendel shimice rapoviders o
retdievd krdraiditiensie e ifongtdathd maSitreeddblce RacRhMion.
the nunber of flight hours each aircraft in the

custoner's fleet is in service the during the tine

11. | ARSI valed tof h@&%”i@?%ﬁéré%npﬁ:ﬁéi %%q.ntje%ianggae in ormétion
met hod of claim 13, wherein use of e navigation too
is Isyoried miint enapompptevi deaseds sawvended dmd t thd emaintenance

1 The_net hod aof claim10,, wherein, the data collected .
POt e p2C AT P oS CPARPL SORCUM FHEP | Hiayit Gg Davigational
toolortheaigh tthevedl iddrafdl @uHrdINGd byt MR ¥ ions center.

aircraft maintenance. 16. The nethod of claiml10,
further conprising the step of furnishing each

C 0 ' n{ ge e.ai.rcraf rovj ded .
12. (HBPTRICH 52 SHALATLES HABLo L Rt R Shormacion
is mejneaieted nhhed | eslel sater dlostnd i by dld nhiedid®or, and the

._interval that,the maintenance is provided. 17. The
MALONERBE Sof PEPSFHIFES, 3TrHer tg&np?gg?-ﬁﬁt%% QG opsing a web
browlsdhi shi ng each custonmer with a guarantee that the

aircraftprovided with nmaintenance in step (C wll
have at |east a predeterm ned |l evel of availability

duing j [ pt | that the i.ntenance i.s
13. pr%gl\% d@%?hlig? %Png:{l\t% o?afmng%rlér%errraicr?tmgﬁéﬁclélgof the step of
f chetrgifhgvethe| esstonapsi $i NBied h€ost efife Ohaihddnance provided

' -t dat | ati to the operatin
in s&%??&tzgggggé%ﬁtq%ﬁgﬁgg I@%? floight hgurs eagh aircraft

in the customer’s fleet is in service the during the time
interval that the maintenance is provided.
14. The method of claim 13, wherein use of the navigation tool

by the maintenance providers is included in the fee.

15. The method of claim 10, wherein the data collected in step
(A) includes faults occurring in systems on-board the aircraft

resulting in the need for aircraft maintenance.

16. The method of claim 10, further comprising the step of
furnishing each customer with a guarantee that the aircraft
provided with maintenance in step (C) will demonstrate at least
a predetermined level of reliability during a time interval that

the maintenance is provided.

17. The method of claim 10, further comprising the step of

furnishing each customer with a guarantee that the aircraft
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(B) converting the data into maintenance information
useful in managi ng mai ntenance of the vehicles; (C
wEe@viosiang mai nt enance for the vehicl es using BCT/US2006/044687
plurality of vehicle maintenance providers and parts
suppliers collectively managed by an integrator; and,
PTOVi9ed uipitshi Aelehenaacat dmanseepr ovClergilil t lhave at least a

T In A Aol s to e int enance. i nformat,i on., 19.
P re(ﬁrg‘he nejtq%é% %ﬁyﬁaﬁn a.[%fgl%/\%r%rj;}?yt BRI MR nfendide interval that
the imafiortreatanme iinclprdes dgef.ormation relating to systens

on the vehicle requiring nmai ntenance. 20. The net hod

of claim18, wherein step (A) includes |ogging the
18. daf anoPnbeatd theh¥ehh&! faiARd WhEE! €581 Y tdy bé%'t Whicles,

the | ogged data to an Operations center nanage
comprisagdatidre sXepsTied :met hod of claim 18, further

c risj t step o toring the i nt.enance )

iﬁ:ggr n%lﬂri%ﬁcg:t%ngn gﬁ@ﬁé??%ﬁs e | €8 pyhe heperating
condintiegr atfokeacin® fwheiehhsicaps(;D) 1 ncl udes furni shing

tge mai nt enance providers with a navigation tool

enddl i FNVIRE ot icedpEavi davts t omaérterercand information

fRavigate ks o ; red i nte i_nformation.
nee 22. lThe #e%ogg%faagl%éa?%%f , O\/\rfﬁg?lt& %%?J%g:lr%fi’nt enance
i A€or netoyA diimgl udesimeemdmrancEopl anthe@g aRticles using a

hnical information relating to the vehicle.23. The .
plur%@?ﬁ d Og# ¢F Fﬁi%s,m%eémq%epmvéaﬁﬁﬁoranéon@%r—% suppliers

colleheioperahbeagedebiehn @ﬁ@eb?ﬁtb%@egh@ﬁor(@ﬁnag%§nﬁgﬁing the
. _mai nt enance providers fromthe operations center. 24.
MAINEREARELHRF VI da%E iwllgh eleehspnsomadcsiong thetheepadhtenance
info¢hakgbng the custoner a fee for the maintenance
provided in step (C) and the access furnished in step
(D) , wherein the fee is based on the nunber of hours

t vehicle is in servjce qver a period of tine.
19. Bﬁe met%o% d% élalm 18, &Lereinpthe maintenance information
includes information relating to systems on the wvehicle

requiring maintenance.

20. The method of claim 18, wherein step (A) includes logging
the data on-board the vehicle, and wirelessly transmitting the

logged data to an operations center managed by the integrator.

21. The method of claim 18, further comprising the step of
storing the maintenance information at an operations center
controlled by the integrator, and wherein step (D) includes
furnishing the maintenance providers with a navigation tool
enabling the maintenance providers to retrieve and navigate

through the stored maintenance information.

22. The method of claim 21, wherein the maintenance information
includes maintenance planning and technical information relating

to the vehicle.
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25. The nmethod of claim 18, wherein the maintenance
information is naintained at a web site hosted by the

w0 nioggsstor, and the mai ntenance provi ders accRPEEUB1006/044687
mai nt enance i nformation using a web browser.

23. The method of claim 18, wherein the integrator controls the
operations center, and the integrator manages the maintenance

providers from the operations center.

24. The method of claim 18, further comprising the step of
charging the customer a fee for the maintenance provided in step
(C) and the access furnished in step (D), wherein the fee is
based on the number of hours the vehicle is in service over a

period of time.

25. The method of claim 18, wherein the maintenance information
is maintained at a web site hosted by the integrator, and the
maintenance providers access the maintenance information using a

web browser.
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