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| NTEGRATED MATERI ALS MANAGEMENT FOR COWMMERCI AL
Al RCRAFT FLEETS | NCLUDI NG ACCESS TO REAL- TI ME ON- BOARD
WO YBTENES22 NFORMATI ON FI ELD OF THE | NVENTI ON O0RCThiS2006/044750

invention generally relates to service of conmmerci al

fleet vehicles, especially aircraft, and deals nore

par ti cul ar yTRGERATEDMEAYERIAL Sy A EMENY QN f or

mul t i pL@MNMERCSADTAIRICRAEF FLEETSANCH UINNGraiGeTESSH BO

suppl y ch®BAL-FIVIE @N/BOARTASYS TENSUENFORMATION) | e

i ntegrator. BACKGROUND OF THE | NVENTI ON 002

Mai nt enance of commercial aircraft fleets requires the

coordi nation of nultiple service and information

provi ders, as well ' i ne and base

mai nt enance oper at Fﬁ%ﬁﬂ%ﬂﬁﬁgﬁ\{]ﬁ;ﬁ?&%ort aircraft

flight readi ness require up-to-date service nmanual s,

maj_nt enance repair records, engineering draw ngs, . )
001 ¢ Hhis davessien osrmerally gisketss alo seawice gd| Lommgieigl iﬂqegé’?mde% especially
. f i St LCS:
siora Ao A PSR PRI i U RO R Rem eI R L 91 hfiple flects of
aircraft imvelnicl theasatefials eyzply chpar issn@pramd dandphanaged by e eingle integrator.

| ocations is also conplicated, since parts nust be

procured fromnultiple suppliers as well the OEM

aircraft manuf A OREROUISHAOE YEHNVER®RGLement and

coordi nati on of service providers is made nore

chal I enging where fleet aircraft serve w de geographic

ar i N L. Vi .and, | nvent or. . .
002 3 RRsorTf? Rl F A RS TR iRy ol iRl gf mutiple serviee
and inWrivatios @eviddraoss Wall ni epaginepliersg. LinenghdnbdsetieaiaRence operations

. 1s performed by certain airline operators, nost

requlrelglp@r sSHpPY @rqrﬁi ,ﬂl%lgrqeéqhﬁq:slshr@gplr%\}m-tgﬂa‘@ngqr\/,]@e manuals, maintenance
e BB VoSl L DR e SRR ATBY, AOARES parts and an
array afortherarssourgesni The MegDics maquiteeinfom aleployegaiwaretodsing and maintaining
. over haul .organi zat.i.ons). .Th Lrli.ne operat.ors, .
imven i e o SR TP S iyags e Bl i FlsP ESRBICiih aipon pats must be
procuréd gromtiBiiliple Supbieds Shavell, tHee OBM Niftgaf @hMivgRturers. Su ply chain

oper ations, coordinating ground service equipnent, ang
managererGind gopidnstian of sHVice apvidest isugadegnersrabrllensins wherh fleet aircraft

v SEREL R TUIL OIGSUEE W S EERESIRTHY o i

operatarslithpjattécat.onmer ci al airlines nust dedi cate identi cal
resources for maintaining the internal infrastructure
and personnel needed to manage 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. SUMVARY
OF THE | NVENTI ON 004 Accordingly, there is a need in

wo b@7ase32f or an i ntegrated material s managenmenPCHYS1006/044750
serving nultiple fleets of aircraft, which overcones
the deficiencies of the prior art discussed above. The
present invention is directed toward satisfying this

need. 005 In acc i t of the
i nvention, a net %@WYQ&E@W%& ng a supply
chain of materials used to service fleet aircraft for

custoners. The method conprises the steps of:
004 or g\gg(prgmg@/ éheﬁgtis,\@ .n}aed)fn thatasr fo@anggqggxate@r@atenalu management system

servmgg%nrfl 1% tg oegs f air rauS wh g ao\ffﬁg{ogiers fég?lgctl%sr f tg%fpgﬁg SJe”[ discussed
abovel Heie?pmalhﬂ m@,uoalmJIdltémdl tﬁW@ﬂ'ﬂtS@.ﬁbi@ﬁlgahlsﬁlaéd] of the
desi gnat ed; and, providing the custoners with
el ectronic access to real tinme data relating to the
005 Stgl Hitoﬁfanéé’ %@% oe&p@& qhé Hﬁ‘/eﬁfﬁf rfnkholi 1€ Pfoq"’f'&e'd.tfo%anaging a
data bei ng use orn1n mai’nt enance requiring
supply ﬂmnimf mnteaibl used tt mr‘necd flear ahhmftl fioy euﬂtomyr.s Tihe method comprises the
ﬁg oner gains ccess tq t he, data Ihroug naV|? élon
steps plo BISAITEH RHEOE el LR SES PR H 45 TREBIceY plthe materials at
custoﬁ&sﬁgﬁgﬁYe& Rfted? eﬁéi\@ ke InBEREK 8hBlorat80Go | ﬂa@é‘g&oflféagl%hers and the
anot her aspect” of the i nvent ion, a net
lnventprlgwt@@dl phihe dasigwitery apdirevidingdhe oustemes eathmléatioplceaccess to real-

ime SR ly P e SYPAPIE e 5 bhE 888 o i

peﬁoﬁﬂ@hﬂﬁté&laﬂmqﬂmﬁg tigeombteAhls Qﬁmﬁtaﬁ@d lin thetin¥htory. The customer gains
integrator; maintaining an_inventory of the parts from

accesy Wethﬂﬂﬁfﬂ fhspughy 2 Aggisation toph svhaefn thegCustareas; aceeseeBirpugh a web site
[ﬂg;jt romaircraft in each of the fleets
hoste reve P?&g&%ggg Eﬁog problenms with the aircraft
requiring mai ntenance involving parts; providing the
custoner. with. acce the stored.data, , Uusi, .
i depihie Wi Ggr R Des o ot RO ide agisiod Inatg fa managing
parts @Eed e seraéD '?ﬁﬂtlﬁl@sﬂgéiélt(ﬁdaﬁérﬁﬂsforoglfstdlﬂelﬁc@%Qﬁﬁﬁg the steps of:
with still another aspect of the invention, an

establishing gzgratn@tggrggqun@,tw(@ﬂ@qf p@hgg@}m; undern &mn fcgmtrol of a part network
1ntegr£[81t %dlﬂlaﬁuﬁjgsl%gﬂ\)gnt?)gr 81* &ln‘g’gng/ %l?Jln‘i: % sfukﬁoetrsat fcﬁsrtomtar desggnated sites;

ustoners | Sés:

collecﬁmg)mid wdrsng data ﬁumﬁn;crafgmrmﬂe of ﬂie&ﬂekﬂ&&dvdaﬁng positdé pi@blems with the
) éhe vehi cl es; an |nventory of the materials |qgcated at
aircraif seqyIES PABINGaGEREP] VH@sﬁ’aé'ﬁaPré’d’ 1dng g cugtogigh 5y “}’ aRessro the stored

data; dﬁﬁnéﬁﬁg ¥hfe9fetMQHﬂeg&j[&rh§ c&ﬁ?dﬁQﬁ«%‘ IOJth imd hb? hiSthe % C]{ngledemgnated

mat er | i nvent or i a system col Ctl ng ve
sites. on- board data reveal i ng possible problens on the

vehicle requiring
007 In accordance with still another aspect of the invention, an integrated supply chain
management system for materials used in servicing vehicle fleets for customers. The system
comprises: a network of material suppliers for supplying materials used in servicing the vehicles;
an inventory of the materjals located at each of the customer designated sites; a supply chain
manager for managing the network of suppliers, and the material inventories; a system for
collecting vehicle on-board data revealing possible problems on the vehicle requiring

maintenance involving use of the materials; a storage device for storing the collected data; a
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mai nt enance invol ving use of the materials; a storage
device for storing the collected data; anavigation
wa omi7/05%3e2 al | owi ng nme custonmer to access and neWI/Ys1086/044750
through the data in order to determ ne the need for
materials required to service the vehicle; and, a
navigdipar ed!l Hutealovyigning @@toney toerewss land dawgatei thepughahe data in order to

t W .Suppl y. chai n_manager. a he
ceterfiS] B hed bl b B R ecy TP SERE B, SRk e, (heshared data
commbufiicetidn @Btwosk tdoahediing B¥ eEBldmeEPWith e Shy AbfChAhiger and the
service is reduced because the supply of materials for

navigafionttpdl e fl eets is aggregated under the management of
singl e supply chain integrator or manager, thus
elimnating or reducing the need for each airline
008 op@enatimpottant nmivahtage of lthe pevenciomes thacdhe rdveast oked UF Gleet aircraft

. hormal | equired to manage material suppliers, parts
servies &y BB BReALIFITE SURPIECPH BeieBels dor MiGHIRdioctids Msemgeied under the
manag@neh6f diME ShppI ch AR 165 alol of Rha ehﬁﬁllé aﬁlﬁﬁﬁmﬁé 8 reducing the need
shari ng between the custoner, material suppliers and
for eacheniiline eqperat@r fo mednthini thy persdmett end pafirastienmes dormally required to
i nformation,. Aggregation .of terial.s .managenent under
managg' ol PRty b TiveRioris anh el Ber ety Anetrned(tase of the
inventf@SieSided MNeAVate GIFEFHMRHAhbARs YawABH tHROMINNS, AYieRbl &pliers and
services supply chain and better part delivery

the - infearater nERTRRINg AYi heften dtarty demaad | infesmalion. | nbggrvgagiopapf materials

| 0. l . ' [ Ci knventory. |l evels and.
mmagteﬁléﬁghlﬁg%r aogﬁsléllge%netg%ggp slels'ﬁ%c g? %Ie%u elg ngcfrﬂjéésﬁ]iagyei/.cog%g tmproved
commbfzicatams updaidt dowal thebjéatich séreRbyrsapplgnchaas cadt BERS ®irt delivery

t he present invention can be nore fully appreciated
perforginge. r drigjtignaly thet HepERm IR VER Ser BreRATYasEntrol, while reducing

inventG§ IS BRI (ROnGHHBYY i i SCRIPTI ON
Hmven THE DRAtW rlilGSB%idOdlﬁgéll(%%3 iﬁr?gdlg%fng?kgg? gram show ng

the prior art systemfor managi ng mai'ntenance and

ey, rials for leet .of aircraft. 0011 FIG 2 is.a .

009 VO, didjeibpal ﬂ%\ﬁftﬁ’gfetah]éeso?‘&;mi%‘ﬁ%ﬁ of thprésentinvention can be

more fully egprRiRedRithirefRashee @Mkt O8hiedd adseripBaRIfMB M ompanying drawi
system K 0012 FIG 3 is a block diagram show ng pt h}é § CHawings

that folloWrmry functional el enents of the system shown in
FIG 2. 0013 gRfer rfkd %ﬁ? LNg the
functi onal eIBengﬁt S So@%r?gbﬁﬁ Egra jggmn\gpgﬁbal S
0010  FIG. 1 is a block diagram showing the prior art system for managing maintenance and

materials for a fleet of aircraft.

0011  FIG. 2 is a block diagram showing the organization of an integrated maintenance and

materials management system.

{
0012 FIG.3isa block diagram showing the primary functional elements of the system shown

in FIG. 2.

0013  FIG. 4 is a block diagram showing the functional elements of the integrated materials

management and the maintenance services in relation to a central operations center.
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managenent and the mai ntenance services in relation to
a central operations center.0014 FIG 5 is a block
walr@gnosaseshow ng the organi zati onal rel ati onshP@I/US2006/044750
between the aircraft owners/operator, MROs, parts
suppliers and the central operations center. 0015 FIG
0014 6 FK5.& isantibelediaptaot khaawidg dheagnzamivational relationstipwbetvgeen the aircraft
addi tional detajls cif t he 'hnt eqr ted nmaterials
owners{gp e R OS RS SHPRISEL AN (el PPFTARPIS SR  ai r cr af t
on-board systens, and depicting the transformati on of
data into information, and the sharing of this
0015 i nFI6. rfatsi @ porhleined block rad Mmgramhmtis vppy iskewing radditipeal details of the

inegrqlfd G A TR IR SEHE DR C S0 AT Asoaed systems,
and dékﬁdiﬁ%eth RianFOEmATRINNE AR Geo SHfr@Biok) bhd thé Gharbhd Sf #is information
oc

i agram showi ng how aircraft configuration data
betwe¢rsthgM&%ﬁh@sv@pher@@é@%qMR@- integrated materials
managenent system 0018 FIG 9 is a conbi ned bl ock and
di agrammati c vi ew show ng how on-board aircraft data
0016 i SFAthBIrLbloaldiagiamn ehowingaka floal bizédla iand difomhation. in the integrated
0019 FIG 10 is a conbined bl ock and di agranmatic vi ew
materigly GHAASCIRRAN AR h B1REYEABEE SYSE -r al i zed information is
used to provide integrated nmai ntenance and nmaterials
services. 0020 FIG 11 is a diagranmatic view show ng
0017 hoRIG. 8eis falbdavkafiagyamtshowsngt i kiectaft wonfigwatiomadlatz edgathered and used
: conmon da%ﬁ% gase. 0021 FIG 12 is a bl ock diagram
in the WeaRatRd MRISHIAE FRABEEPCH SV My i s establ i shed for the
i nt egrated nai ntenance and material services. 0022
FIG 13 is a di gg{lammti c view useful in _understanding

0018 ¢ HEILG. Rtie greambinedeleaki anddlizeapragatie Nievsshomeng bew oReoard aircraft data
is gath%%e%%%ﬁ%Tdréﬁ’a%fl{eh%izeﬁ'i&&é’hﬂgc%&nh.e relationship between

materral supplrers, the natefials supply integrator

and the custoners. DETAI LED DESCRI PTI ON OF THE

PREFERRED EMBCDI ME 0023 FIG 1 shows.the prior art ]
0019 ar¥ingéenta fcsmbwﬁggmb e HasrRRaiG e ratioing dopp the stored,
centraBzdd iBRmMiorPis WS Polprofil iédrhted hadntbA 6L abPRblehls@ervRes.

y owners or operatc})rs 30 recei ve mai ntenance and

repair parts fromvarious sources, primarily under the

enent and control of the air]ine,operataors 30. .
o020 TRREPTET o Bsaliei® sGvpapralin ol weaTRTrl Renimaacied in 2
central@¥edC €dthids Hatwibhe. mai nt enance, repair and over haul
organi zations (MRGs) 32 who provide maj or mai ntenance

services at so-call ed base mai nt enance | ocati ons,

0021 NOMRYel> i SOBE GRRESm ! SRWMRPhoR2 BBYmA! PAcing is established for the

integrated maintenance and material services.

0022 FIG. 13 is a diagrammatic view useful in understanding the integrated materials
management system of the present invention, showing the relationship betwsen material

suppliers, the materials supply integrator and the customers.
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provi de m nor mai ntenance services at so-called line
mai nt enance | ocations or facilities. The aircraft OEMs
w@ @orgsasad  Equi pnent Manuf acturers) 34 provi deP@ENB2006/044750
parts to airlines and the MRGOs 32 which are nmintai ned
in the VRO s inventory 42. 0024 The MROs 32 al so
mai NDETARED DESCRIPFION Obf THR PREFHERRED EMBOPIMENTS
directly frompart suppliers 36. Tooling, ground
support equi prrent (GSE) and facilities 40 are procured
0023 p I%btlfﬁlloﬁ/ét ¢ PHphat éﬁé@%p@ﬁn&. f@dﬂ%l&&ﬂ@almn@zand materials for a

R

repair fpamnﬁtohe vaudﬁ,(srsnfutceﬂibﬂnﬁﬁllgnm&eh ¢hesmppddearcat 36d cdimns, of the airline
may be appreciated that the current systemfor
operat?_ﬁs o8-t B ETRE AR SO \ReEEEn N eV BRI 8T gontract with
h I | ce
i 4 S A6 G081 Bt Aok D, d365001RL g v
servicaspe sadcalled masermamtenance hicrtsts; boveves impeinel eabes tteeddROs 32 may also
ersonnel to rmna e both i ‘ﬂ’ee r naI and exte

providR S A GUEAER 7 CGE" AP F T cP R AR a050 Y ALph; o, fociltes. The

aircraf) OFMREORERAC BqhipmepMERER cEerE) 2 providt) OBMS DaMS td1@ilines and the
mai nt enance service and material providers are

MR OsrRawhigh er¢ haintpinedin the VIR Cha iegelary 44t egr at ed
mai nt enance and materials service (I MV5) system 44.
The | MVB 44 is managed by a singl e managenent service
0024 prow BROY 3o ngditeini anEavaltey 4Zaffq1arte wiich they @ratuses directly from

an |ntegrator whi ch may be, for the aircraft
part suppkiprs 6. ALOGNg} rsund) |S§ER9§§%‘HJIPIB?I&@%$ 67 dactiics; 40 aigipocured by
both tl%@i%l{ﬁ@%})éﬁﬁﬂ? BE bR {HetMRUQ@Z”ES'iﬁ‘]Qbﬂ b &1 NRBnGAs 8¢ training 38 are

suppl| , as wel | as managi ng the necessary
obtaingchbydicgh the airlme gpétsnorst 6@|andgMR@E3%rfm>ni alm mrcnaﬁsOEM 34 and the

s G 3Fh oS8T R el B B B BEL 8 PRbE matenance
servicdsUArtt K&lXte8 Ehibffls tbethé axiling 6ﬂb€at61*sf30 Re h@glﬁty alebdtfiraBifed, relies on
of the need for nmana gI; , parts inventory, etc.
gm‘}r 1HE RP°C

complgpﬂcpg_mwayld TeErqysRc FROTE I0emaintain Hafraisaicrpaad dedicated
person?igl é\j??%% Botfy ?ﬁ]tglrn q OREARE %dﬂhﬂn@? 86 fees Qhd the matenal supply

centr e rated material s nanagene
chain. (EVDVI ) . 0026 FI G 3 shovvs t he overall functional

rel ati onshi p between the MROs, parts suppliers,

custoners and central managenent of naintenance

0025 f u@@ﬁsi’eﬁeeg isPERY htad b ¥1¢he WD shthe BRPreffidda8tsS sé@vice and material
central | MV5 operations center 46. The operations

providersrare rreatl&npéoeuav@@tmby ingans.ged, na@gmteddmamtfmmﬁ ang epaggrials service

(IMM@nbo égy@{l Wzﬁ 8 E}ﬁaéfagen&/ %6\,% 1Cnﬁf'l Hanag %ent se?xﬁce provider (MSP),
sometif&R &&@ffeiféfre@fco hdi€inl YMB intAgravdr] hwhixgh by bel F6eek ahail€ thd fircraft OEM

34. Ar;ogweu %S tdzilslclussegl qlett?:r 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).
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onboard systens data may include for exanple, flight
| og records, data froma flight record recorder,
wa@reociose3e2 heal t h managenent and aircraft conf i BCr/E$10061044750
information. Information is exchanged between the
operations center 46 and the airline custonmers 30. For
0026 exBithl % showy tiendsteiraih furstiofdl aelagonshippbetiveen ahe MR1@s, parts suppliers,

operators 30 relating to perfor nce of th
CUStOHéf‘éi) 44 Qo2 RATARSIRSA O PRI RARCE AHD 1ctiogs P%%l(fqdﬁgy fﬁlﬁégl’- The MSP
cont1of‘st £ cen 1?:]? TVRAS Bgajai i fehfRukh Q“hgg)pgl%ﬁﬁﬁis %éﬁ@re@év@sn@aﬂous kinds

he al I ne operators 30 is used'for a varlety of
of datmﬁom@sl&safad)nﬁdasi sypenzst 480 and emtverts ¢is ditmgitadenigplly stored information

i3 DS B ST e eSS kB8 1R pymore ata, i
onboafd Eycsf:éiﬁst d&tﬁlma;z mclhﬁi& foh akahpleC AL nbg Qeddﬂdso dahefrbinl £€light record

ch arge to the airline operators 30 or the services
recordei redesrast] hpaltht anpBmenent God 7aifondfo capfiiguoafiqns I@Q@ngedlnformatmn is

h 2 h
e AR SR RS AP SRR 1A oxampe

infornlatibg i@bhiRAaRce fheraiilite PUSIRES0 ®laging abafdrformbmnal d)fythe aircraft,
information i s exchanged between the_operation cente

departyes g atral p@ﬂormgtemw%%@ 1t36daioctar o1 b ifgERAtAN, HEM ghe on-board
systen#ég&%ng ﬁag ahili\fg{? ng@gg@% féérala 5 n;anlg&gg,gﬁsfp%gés' f9néBration center
46, inchiditge lsdm;dehsg ranidc eslefidg a)fepmmtschbdléngamﬂ rmdmggd obymaintenance
the c erati ns center, 46 usi

operatiggy G0 Qi TBE AT RUABEE (Pt SR G Pice charged to the
airline@peRESTs BO ftht S8%icehidnberdll by tRevidpscussed later in

nore detail. The central operations center 46 may

provide an airline operator custonmer with either

nra t enance_ser.vi e | .
0027 or %OB J8 é:Xﬁhee%négg bgt%v %é gtbgﬁfﬂgwg?n gnglﬁc 5%@)5 center 46 which
facihtzi’(Bé @éheahhﬁ@ il C(Qﬁ)rcﬁﬁatldﬂl\/& RN andiors &iny i m&infhagieafor the customer’s
i Igr ovided tqo a custoner that conbines and integrates
atrcra.

ot RInABY-n{répraméionsisr ¢1baaeed APAWEeT Ke ORRFEO GB%H JRsand the part
I
woptcls BB, S RUBu gk ERTIL R M

supplier parts 72, parts |nventory managenent 68,

LM S AR A —

64 areS@NHbRES afd mafsdddsy tHenenh@i (?fef%ﬁh@ﬁ@ Benf&: 4asi8g information about the
mai nt enance 80, nmanagenent t ool i nglﬁ]égr ound Support

aircrafp @htainegnfrommen- b«a%mdiata gahaging sysicpsetiisk avifl bendiseigsgllater in more

- detail. ”%%%%&?ﬁt d)%gaéfoﬁ%) 6@?{% %16n )ﬁ%aﬁr eﬁg{/ﬂgsanszﬁrhn%[kﬂ) %n&%&ﬁﬂ&ewlth either

I'neerin case where

malntdmraﬁcﬁ sée\acetslfet @ithé IV egpeicabBrorbot. ohrnsed hewdit, Hintegtayed maintenance
EVIM a
and material serv1ces or IMMS means a service program provided to a customer that combines

and integrates both maintenance services 64 and the IMM 62.

0029  As will be discussed later in more detail, IMM 62 includes management by the MSP of
OEM parts 66, supplier parts 72, parts inventory management 68, management of parts/logistics

74, warranty management 70 and spare part provisioning 76.
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a standard service, the MSP assunes- responsibility
for procuring the parts, which the MSP then deploys to
W b@7a593k: ne operator 30 or to the MROs 32. ThECT/US2006/044750
aircraft OEM 34 retains ownership (legal title) of the
parts, but the custoner 30 takes responsibility for
0030 WaTkh@uihtegarich esepetdss 64 nvelntiorine Amintedancd /8l dtase maintenance 80,
di scussed,, a server is nmaintained qnsite at the

managggieah el el ERUIS SHPOHoTREUNSH AR 4RI Rpghince planning 84,
mana ﬁﬁh@éf Afabi ESB hedGHshRABlce 30ghesmuegs.a part

romthe war ouse use in servicing an aircraft,

the renoval of the part fromlnventory i's

o0t B VRS A B B S i oty e

a stan@rdl QUWRE, Eh@%yﬁ@séﬁle@&éd@bﬁélﬁhfﬁﬁir prodiing @EOpAlss, @fhidhhie MSP then
part |nventory at the custoner's warehouse. This real

deploysi trghé aitlbreaepdraar pQ on ée thedyRQse3VEBIe aireipit SIEV Ferejains ownership
(legal &go \?g tbnggrq hbeu%gttlgfc%%geg %%tﬁalg soﬁeggoﬂsﬁﬁﬁt rtdvé}ghoumng the parts

inventBBi. NAQivIll Béldteri didcaE0) 4 &Fvertis Oiatntaited besitelas the\:ﬁaﬁﬂ wanghouse which
operation center 46 receives notice that the custoner
is netWFﬁkeCP@ﬁb\Trh?oOI&f%’éW CeHfi% he war ehouse i nventory,
owner ship i medi ately passes to the custoner 30 and
the custoner is invoiced for the part. This business
0032 nDWHena:hé @wstotdee 3081@nto&esaacp.amﬂ.1frametﬂ¢i waieghpwsgl for use in servicing an
aircra nf@grrgglto:yglgotg Cg?r.}g :,frn tlngeenf.%f/) 5? : egtr\aﬁggﬁ% Gglampu%riéa%ed through the

onsite vPE&JuS Servéihtb G Sp&Fatidn@ntdpR6] thughlibwingthé ¥MISPRRAGhiRin real time
part inventory levels and the i ogistics of part

recordd of thﬁs;rayt inkenteny\a the qustosnegsovmrehased Thisfres r’fﬁl@q ghormation is used by
the NfS%nge gtlmglg e%ﬁegmg Sc?fjl E}Yacéljﬂ Hussé gﬁ? Oﬁlklﬂl‘g—tﬁlﬂg ery to the

vi dlng a rici rge t

custorfidts GaBsholigy il ledes &b Vinamsainp rpaiti ﬂh@dntbi;(est be obﬁﬁunﬂﬂ)s&ﬁls When the
The BVI M program descri b&g above %ﬁl ows e aircraft

operatiEnFeBIEr 4§ 156F I FRBRHGSANRIS G LAEATSR HEFTBerSA ghraf Jfom the warchouse
1nventt)§{i SGASiEL 1ﬁ9ﬁ1§1‘1’e[f85/' Qthes RA5the ch&SMbL 30 Add thé cﬁﬁ&%@f"i lidvoiced for the

essary'to carry omer | evel's of inventory,
part. Thisdmsipasst modal eallmyq uhe MPR  dseumniatet leﬂtoaf:ﬂ lt@rmatlon concerning the

e S§F B SR8 305565 bR XL A FRABSISBhatons,which i

the MIPV @fme@ﬂidl@f&lgatmaﬁihélhgr Pt iSkeStopEEvela @l Ols Elogistics of part delivery.
| ocations. 0034 In contrast to the IM\/IprogY]am util

Moreqysr, shis pegvanpated infempajiogcongasain e customer a1ds the MSP

. t_of. f tg
in progﬁlﬁe}lﬁo(%/ﬁ ngggmg ﬁ{ohglelgs%gﬁgggu ? (t)ﬂﬁgcru@%)gl{efr f&;lﬁn]@ M?}gﬁ&g ?Eowded by the
MSP.wi || be di scussed below in nore detail. Briefly, the

custoner is not required to warehouse nost parts under
the | MMS program since the parts sourced either from

0033 t h?hé@ﬂ\/@f}rogram described above allows the aircraft OEM 34 to purchase parts based
on the customer’s forecasted consumption. As a result, it is generally necessary to carry lower
levels of inventory, and fewer parts are required to be written off to obsolescence. Moreover, the
IMM parts management program facilitates balancing and pooling of part inventories at differing

customer warehouse locations.
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or suppliers 36 are supplied directly to MROs 32 in
connection with the mai ntenance provided by the MRGCs
wW@20070882%2 Attention is now directed to FIG 5 mi/uk2006/044750
shows in greater detail how | MV5S provided to custoners
is managed by the MSP using a central operations
0034 cenmnt &ntrast. to TheINBPpogrdm adlisedmst histamtalone sgrese MREan@Agement and

who pr.ovide onsjte |ine. maintenance 92, erall t
deploymgsm of pAYS ifedletie % CERE mansg Yign tiongShreaviss Begstomer 30
with TRINGY ! gewfllgl% %H&fs%e?o%"iﬁ F’no@@ﬁ@taﬂ? BMeffatHe ®ustomer Iisnnot required to

coordi nat y the central operations center 46
warehouss traost @srtsvreiee thenpIMS medgrami sineerthe party souresdisitheifrom the OEM 34

based on on-board syste t he. operati ons. ter.acts .
or supgGers 2610 ot dypatole TGS poiestifORHE R Rittiaice provided
by the MRWs@es and nai ntenance tasks to performthe

necessary work to renedy the fault. In I MM5 however,

the operation center 46 nmanages the entire materials

suppl v. chain r deri a . di l. .
003 - RieicR o BRSO TR WP G el gl MRS provided

to cus@Atbrafs' Bageed BF th\MSP tighg ¥ eetrdl @ptheodReamtad246. 00BEMSP contracts
. one possible business nmpdel, the MSP, pays the .
with agdgpamages MISOp 22ewhe proyide pasite ng gRinteiNes o engraeat locations

where gﬁ@ ggs%rhérs it3'60 Vené K/ﬁ@(ﬂg §? !aﬁ% g)ré\nae ﬁ{éa&l@ﬁ)ﬁlé% Githangd maintenance,

onsunpti e operations center 46 nmnages
coordidatpd bynee temfal toherapams sengdrtdde r Indinstantds ywhese tihplanned maintenance is

i BT b Rl TR o 3 B g of e prs,
enginéeﬁng,rs%Wige%»%d thdin@hale frakY €N berfé AL tVER- s Y WSk t8Ret€dy the fault.
100% of the customers part requirenments which are

In IMMiSn Agwevesythe ippemypn genter 4G manages iengbide pr#arialsssupply chain, ordering
Lnstal led on LI I NG, . :
parts %IF%:&/IPI é%mat%a u(tglﬁlgln? é’eg&la&%/%lsyﬁgﬁgse rQ gi%@ ¥%H)t%ﬁ e'\g%ﬁ) er suppliers 36, and

arrang His theie aelivddy toahe MBOsan be appreciated fromFIG 5,
the operations center 46 nmanaged by the MSP acts as a
singl e point of managenent and invoicing for the

0036 €N &fe 015%%1 e %JS\%??%@BE%@%%SP 5{3??’17}16%%?@5&5‘ 86 HaSed W aircraft flight

made ws det s of e architecture
hours,ofr where NS pprte gmantve expeaidaldesafthe Chages areBpasad |op, censumption. The

nunber of onboar ata gathering systens 4 t her and
operatfi GG PR (odRy Bty domRe ey S g ao i Fiulgs 30 (vhere
maintdrafi¥éSserREOR HBEPGYidRA b IMDRISP) Ur 16 HHREVIRSSI akIhere IMMS is provided).
communi cations systens to the operations center 46

In eithghevent; e MdPapiogides ppdpt Ki9% of i erstamers pagthrgguirgments which are
. (0] - B o |
s 5P SR g2 TNIBER (e SR PORA i/ Bnder s, e
MSP mowidena gaidrhntedCrelasttsenis: totthe cidiemar 130y afd as eandre dppeeciated from
round. | n the preferred.enpodiment, MROs 32, .airJine .
FIG. % i GReGHIonS sergﬁdl%wamgegrbf;ﬁ%%[’ga% Aheengls bt of milagement and

invoicing for the entire materials supply chain.

0037  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 is also possible to
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the operation center 46 through a suitable
communi cation link, such as for exanple, an internet
waed7psmseal 100. 0038 The onboard data syst ensPGDUS2006/044750
include a variety of devices and record nmanagenent
systens interconnected through an onboard data bus 48.
downléad?méelafaetthh hafd @cpminhmahﬁdlﬂéormeﬁhms tvﬁrénvthet hirdyaf§ 1ﬂ8n the ground.

i ncl udes, for exa Iectronlc | og. boo
In the gigtied §mh?ﬂ1@eétzt1\2§9ﬁé f Pl 0115'5%50%85& 5P efi?é% ar%\gonnected to

[ r
e opbHb AN BHERH ORESEA I AT BRI & S8 cfl bt ntcre
web pomsaid@@nent function application 136. The el ectronic
flight bag application 142 provides the aircraft pil ot
with electronic charts, aircraft performance
0038 Cafkd! bﬁ%da@@%ataek}%férﬁsoﬂd) Gnélagd AevtrRty BﬁléiE{qcéd Bﬁ’& fécopd) @nanagement
el ectronic check lists. The electronic | og book record
systens4ihtérogingdied thrifugh mat oBboaré| date dus ¢t8ai e rcafet nﬁtamrk wof applications

conne%gc? th afélrls gﬁclr es C:fcgrfe &%& 91‘&)3 Leﬁ é‘Pl%C.llﬁnt e &?‘ﬁ%eiﬂ,ywhmh is an

electrdn@flight' bad beplicanph umtascmvlﬂ,@ 8oﬂi‘%r2&5ﬁ lreC@IGE dg0,1é0onboard as flying
provide information concernlgg e current

configgrtipn goplinetion 189 anden ertaardhealthrhenagament iyneiioa apglication 136. The
| [.C ..1S X .

e fEARAFRIL PG5 Ro0AIELoBR A Wy B s, st

performndecedlcidtidng s elottrdrie dacumems tfaelyitnelﬂfs antti elhctoamic lobeck lists. The

e B PS54 S BB EAEL LRR E sve e
recordBdl BhibESd Bf UBL QRark AN 5y R0 cRIN @ aﬁf&?z@f@rﬁérsonnel The as flying

conmponents used to determ'ne the as- flyin
configomtibh gpplicaiion 138 and AL respudst 140qugdde)sipenatipn concerning the current

cont RSB B 35 o S0 AR ARGH o compses vt

systenDOn@6rifi® Furfcoibhd gHat adlayinMeslageseme curlechnwent @if Sthéfafrcraft systems
R Matsen et al), shows how RFI D tags may be

used t
whichcam bR uaed tormalee iepurs ier Ak Brerpld lfrrﬁléoﬁwrgp@ae@e {nits(LRU) 153 as
£ | d
well e{gelf{eqfrﬂ%% Aﬁng tf'(%)s)rl%eg;ﬁf%lg gcgztn &@cé’%{iﬁg"%g%g?ldbsﬁh QPBhents used to
deterneng ihelaedlyifgdddfifagsonnt theragncefitt Parts", filed 20
Sept enber 2005 by (I nventor: M chael C. Muma) and US
Pat ent Application No. 10/973,856 [Attorney Docket No.

0039085 1B:ddt Aplichtied No. Radusigne [Aieshé0MRIRATINS. 04-1156] filed 30 June
interference in Radio Frequency Identification

2005 entiged cChategsaied Device dor ConfopedsisarManmpement”( (Jayenieis Marc R. Matsen et
ne d I 00
al), shogvrél,f uc#xb IQJIIDD? )n%?ib‘;'egu e%p l}i%cgke rcﬁﬁt{/ go%ﬁ:%ﬁan dgsy incorporated by

referendaCloF ﬁﬂrp&ﬁﬁcﬂseheﬂﬂ Rateor Apblicapion 19s.e50/7 K340 [Hﬂ&&ndﬁ%cket No. 01-
provi ded by the onboard S s wrel

1030] Gpiad KD EREB Pn ghgorelt A, Hed 20 > SepiSmbar 2008 by (faventor: Michael C.
Muma) and US Patent Application No. 10/973,856 [Attorney Docket No. 03-1371] entitled:

“Reducing Electromagnetic interference in Radio Frequency Identification Applications”, filed
25 October 2004 by (Inventor Kenneth D. Porad) also show use of RFID technology useful to

implementing the present invention and are incorporated herein for all purposes.

0040 The data provided by the onboard systems 50 is wirelessly communicated by any of a

variety of communication links including a satellite 122 forming part of SATCOM 132, a
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variety of comunication links including a satellite
122 form ng part of SATCOM 132, aproprietary w rel ess
WO nioeossse2 connecti on such as Connexi onsM 130 prPO/USI®A6/044750
by the Boei ng Conpany, wireless link 128 and
associated termnal wireless infrastructure 120,
proprle?thlryc wakeless anmtiri cahnatiomddele 38| Gonrerwnge d30t progided by the Boeing
ysteps (A 26 as well as cabjn w.rel ess networ i
Compatyy WHFIEH S’SM# ARfeassgeipted @H@%nai Gl st f30, aircratt
commbiEaHEh aﬂ&@%ﬁﬂfﬁﬁ’d (}%rﬁﬁg? rrégtgng Y(Q,(Qlﬁkﬂ;)y 1966 WY1 as cabin wireless
alrcraft nmechanics stens suitable for use in
networkisr Ede which d_:crrmmnsmcattu tgthe heperitioa. @nter dios tirewghdinterfags devices 116
typicalizﬁ%ﬁg} l I a I?ané%d S@%%gsggﬁqbqo 6?}?% E}A}V%ﬁl%gskf}ll !tr%rtl]s%%tting the data
are d1§3ﬁﬁlsd(l) @xaUSOPatm Aﬁ&c&@&ﬁmomgza)smmmﬂom?ﬁimsmrm@my 3, 2005,

3, the entire contents of bot whi ch
and U$ il?@t@npépph@dowuwéfa@p@ o0 URGI00BID0 BB A AduibysA dpnuary 2, 2003, the
L Present
entire F%ns ﬁ% g%ﬁcytg %%lg |0£1a?§:dow n%éég% pli cat ions: US

Pat ent Appli catl on No: 10/976,662 entitled: "Wrel ess

Ai rport Mai ntenance Access Point" filed 27 Qctoher
0041 2 ddtippalicRbRE DBERIISUNGPIS G WS fhs Plepe myegtion are disclosed in

copen(gﬂr}% I(‘%J[f)? éléatl,pﬁ? P@S%ﬁtgﬁgcﬂﬂ?&hbﬁ rN(B\bIO/g% &L eBdea: “Vglreless Airport

rborne oni ¢ Logbook I'nstances an
Maint€Baocn 4 cBas PdinPafiledYsOeber EGOHdAtt@ﬁleM Qocke0Not ¢4-§6%Kid e Allen and

) . JAttorn Docket - US P t ent
witehls PiS, Fefeh "ATes P 750530/ 198445 Pt AFPHER: Blpetsenig Logbook
mstané&aﬁldN@@@gﬂnBaiedam&espstﬁm NG sl ﬁﬁ;s 2865 abl Y@@ et al. [Attorney
CARS", filed 07 July 2005 to David L. Allen et a
Docke[r Ao §4nigp2bdék Satenb ApplicatipgIYo. U@ﬁa&@npnm@?ﬂ Rigtribgted Data Load
L1 L At Ghed: " Al .
Mianageich? Bysiein (00 tifiers SENNP P AR t1dg (P 3065 Blvia L. Atten
et al. [Blt&)@ﬁerydbb(ﬂ(eFNog b4-1B6g]; SigsPaem AemﬂhcﬁhcﬁniI/®99,B99_ﬂghhdk“Meth0ds for

|cat| filed st 2005 to Y
Fult Daio JEHVGE (hPC ATpLp rf-éf‘d‘rtﬁ?g%\g 1BEORYeer BYRFBR (R HigoRsie Fight Bag
hiak YSHipRiEaddaaL fildd 0d 2&SuM 708568 Sy
Syﬁmﬁ%ca %giggh%é%%%%ﬁkﬁggﬁZo gytto t#ansn1t gu ukama et al
each of whonhgh incormated bpoeferereevi r onment enabl i ng i nst ant
sharing of data between aircraft, passenger termnals,

mai nt enance operations, etc. In one possible

0042 ewhRtseaMk I8 ihe shtwanhhontiliRpboiesesdatd irsa nptvaakl@echnology to
to a server site 146 which includes an ELB server 112

transigh datanthapiahort e raitpoat emdiongeat ieRaklingn insbihsbadeg of data between
a1rcra1ﬂap§a\§§)é'n§efl\t&% %’a&ﬁt@ﬁan@@ LEAGHC %tcanﬁln @ﬁ)ié Qﬁbodlment of the

server at the operations cen
inventitm, ofbexed idawlis dplbaddd mfPESemmrs&blléﬁsvlndntnemdéﬁ am EL@nserver 112 and
i n-servi ce at a ro ram seryv (1'SDP) .110Q.as wel

an AHNY ST WIdeige e inp GReB (B R BBy SR S pEiral rhiintenance and
engme%ﬂﬁg ?ﬁatn%gerﬁé’ntqméﬂ%eﬂ 204 hethMENLRE6NEEentE846. AAlso included at the

operations center 46 is an in-service 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

10
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managenent term nal 106 connected with server 108
al l ows communi cation with suppliers, while a finance
whe®irnsss2 managenent term nal 104 connected w PET/BE82006€044750
108 al |l ows nmanagenent of financial issues. The | MV
server 118 is connected to the MROs 32 andoperators 30
operatuiis B0t Hig theewelp pottall 10008hd Brdnh&tabwitk ¢heeshpplieds A6hea the onsite IMM
) suppliers 36 via the onsite IMMsite server 102. 0043
site sepret3l0% shows, in block diagram form the flow of
i nformati on and data between the onboard systens 50,
- MEM server 108, the suppliers 36 and the MRGOs 32. In
0043 OFI6. b sksivi, én dvibdd diagraty fahl, thedlows of éxfornaiondarsl dathdetween the

MF 136_ar e ed ipothe ELB. 144 filter .
onboagpyelE R IR P d Obaleamaie i chE IR BL% Tn one possivl
embodiREHe afl FehltSreoRfervl® |bz tB& OHNIFI 135 £ 1basddt & e EIGB 1144, filtered and

fromthe OHW 136. The ground based server site 146

deliversdrioraigramddased senver ndiglEoalleets tlease favdts. asiwell as wdHisregfaslts directly
et SV
vom L ERGE TR0 Ao IELI 0 TdPbafhd BN v 10,

Other RicEhiQtiss Aré ppEble detlddliveting e faaly iccthe datvar pOS1gBath IMMS and non-

server (ISDP) 110 whjich al so exchanges i nformation
IMMS,gitlHerpainicRacs v 1 Dioviemie 0 Weictigndaia @rogtam server (ISDP) 110

which rﬂﬁ%fe%ﬂﬁgésfingcgglatigﬂ &/it&'}ﬁé— MEPQrfrahgnges i nformation

W th ser and the server site 146. The MPT uses
intelligent docunents and visual navigation nethods to

assi st _techni cal operat.i.ons ff.to troubl eshoot .
0044 o RRBien S FEEREARE TRl RD ST P RS o ririon it server 108
and thf@ abikver ﬁfédl4@5Th§MPq5use§_|ilﬁelﬂggnt]<ﬁQuﬁéﬁ?t‘éiaﬁ@&isaa RAekSn methods to
an

~ for recording, reV|emnng anal yzi ng structural )
assist taspaicalsopenatiing ctafs éo groubleshort laiicmdt $¥spans anh spegrgéiructural repair
and It ajni reco i I MLt | . o
scord gL, " PRERAT S BEPAE AWM ekl Feviewing and
analyzifpP esidtany rémiirshintkotg o ofraccurewiaed erepsic knds/lddge amdcimaintaining

aircraft which are required t intained b )
recordy el tApak GFYVIKER FB1oPE RSOt HETEn 08 MIRERS B0 gbes fiereposiory for

histori?ﬂt fhalted28EE &R AL Fo i3S AREraBN vARAT drd rORiRAB1ABE maintained by
orma prognosis for those problens. As can be nore

regulatoy iabithositen  iTie FeGral7YIEM d 08 usses ther dat80t tesvivesée dipgness on board
an arr of informatioon and.tools resident in the .

probief PP RaFREH b TOSF A LRSI G BRI ep dn FIG 7, the

custor@E§ 86 hald 8cdesy todn 408 oORfyniaien PaAd todd rdshiend MMBe operations center
systemresides in the ability to determ ne the current

46 usipg thei WYordWidn Wb HiOtepggass theipeetal ¥t s and functi onal

units are added, replaced or deleted on a routine
basis. As shown in FIG 8, the MEM server 108
0045 NBhépat oBthe VMBS rsgisterh rédidesdni theeattilityge Hibtgimipe the current configuration

of aircgqofgfsh%g t&%%ti%lggd %ﬁ{)]@?gﬁgﬂg grg ¢ @(ﬁf?@g%g?q%t e}e\rgrgr (gl’gg ?&rt]i%g 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. Part on/off transactions derived
from a variety of information sources 158 are provided to the server 108 and these transactions

as well as the as-flying configuration are delivered to the IMM server 118 to be used in the

11
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configuration data 154 is provided to the server 108
whi ch defines the configuration of the aircraft as
WO pooviosd3ky del i vered to the custoner. | nformatPORUS2006/044750
concerning the allowabl e configuration 156 of the
aircraft is also stored in server 108. Part on/off
managkmaiiis 8 triacmialsd e The gertf ordoff aransadtions awf rdcafded nmt devices such as the

sources 158 are prqvided to_the server 108 and the
electropfeaing Dok o che b HIDdEss, b Usoand s ERe: SUReiRas 58
are delivered to the EVIM server 118 to be used in

t hemanagenent of materials. The part on/off o
0046 t Anersmnt isansv ditecte¢ o fl6d Sbyhitbvihows isumpreadetaihghe organization of

. el.ectroni ¢ .|l og book, |ine ent.s D ta LRUs, and .. .

informpi P& RS PRGOS 6 T80 Bk S5 BHoa o opfpptications

and sydtdn®Cied T AIF Srvdd Ch SlRWSrebHrdBR rfeultie tadiplankigalth status, fault
organi zation of information stored at the _operations

forwardingtieformatioraanskpredictedraninieninge dnfprmiivn Whaa e ELB server 112 stores

i BB, G850 FLTS, Bng oEASTPl HPA Gcs of e

aircraff, Afrivarugh By thendilotsaid rogin@Ashderaeddrcéignl offai nt enance
information, while the ELB server 112 stores
mai nt enance history, flight information in terns of
0027 P& MEN régrbvgy Etoﬁi‘gg{aﬁ ARAMaH &Y, §RfoPhatible clertiRd Structural repairs,
wite-ups by the pilots and nai ntenance action sign
currendfdbmiled GgectficT irdfoiviEM cme ande plldwdls tconfegurptient information relating to the

) j nf .qn,. infor I on _concerning structura . .
sircrath g 1§ ST ioe e | GRTSS JRTTE i GHIRL cffttnifocking Tocation
infornRHbRVAR: Eqaaiy GuibAhatRsR, | fofhdtRlol MFor@dtidh] NPadOng Neformation and

aircraft. "The Il MM site server 102 stores inventory and
transactipme infatmatigna, Eaadbkithg 18¥atseoir | HOostoresi érserpiget data warehouse

. ant i i_nf or mat i [ [ I [ QN,
infornHER ahl Yol Ro B F el fhanl EBRA S s HoP bR sorvers 102, 108, 110,
112, afd D@84 hig,cohfetddSPR aiv@r netdOrksérahmmgh theskrarhasodizdtall of the stored

war ehouse i nformati on and . conponent mai ntenance da
data cags beyapnsiytied Argpsharerimigal tigg Hyape same's apgased by ,thei@}’ to manage
Mgl@ i GRNBGHCEr iffofnARATRBr36 L WRIdEs Und! ErBRications link
the t he %%teeg?ngt)&lso t ast aIII Oof t he sﬁa%r ed da%a can be canons mis
betwedir hasdre tledpessiblshared in real tine by the servers and
used by the MSP to manage the EVIMS system O her
forms of information storage devices and

004 8 CORMMAMrERLL BSIIdCtinKS shetdmernieRern2anes,al1opl masd bl £is dganized to
04 8 The information collectively stored in_servers

form 2¢ppiralizeg, maingnanee dnfogmation igchnolegyywsiene Q. gltheyak these servers need
c alize ' e ¢ ' t I

o B AEH A QAADES MBLARTE ol GERACIRE BUSL8Ts may be

utilizeph i Ciaformatiad isanrangtdtt faoihitate staoagopeend eff vardsusduhaions required by
than servers may be utilized. This informatjon is.. .

the IS Syt ‘DG FHE P A SR IO AT JEPRIAT TTAER D LD, AR ARalysi 164,

line/bds€ gﬁbiﬁfe%lmé Lheuf e S¥ad/eie mBnbdtdhad plh@Rfnlsd Y6 h® Maintenance
and records managenent 162, reliability analysis 164,

control data 170.

0049 As shown in FIG. 10, the information system 160 is used by the operations center 46 and
central MEM server 108 to manage IMMS functions shown at 172, including line maintenance,
MRO maintenance and engineering support and base maintenance. The configuration and

records management information 162 is used to provide a variety of reports shown at 174 which

12
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| i ne/ base mai nt enance execution 166, |ine/base
mai nt enance pl anni ng 168 and mai nt enance control data
waz®z/omen 9 As shown in FIG 10, the informatPONUS2006/044750
system 160 is used by the operations center 46 and
central MEM server 108 to manage BVI M5 functions shown
may i®llude’AD (At Wdithigedsi Deecthich compliaese, Mﬁ(}]bmpait$ neaigenance history,

and en |neer| n u rt and base |nt The
compoBgHF A dORES BIOARTE CBLEIHEONE S GPrePSn 162

is used to provide a variety of reports shovvn at 174
whi chmay include AD (Air Wrthiness Directive)
0050 cBimphélmbdy amajysis infpaiation Ifeli it esahde mipdicersgports shown at 176,

et RS el Sea O R QUL En RN AL AR 0989 infomtion
engine! BRI InhitbAflg | AUED (B MiGHY SBufdeRe.t STBdﬂ Qitd/bate maintenance
76, including chronic systemreports, chronic

executwmp&nmatlon éﬁ i @tﬂlz@d e ekeduce arniniepnge (cayirelrfaby shavmno, 178 which
n
my SRR LA hRY Nl SchERR (ROCE) Qlatcon o) and

diversioR$.OTH&lih€/Pask GaihtBnatice lplamihgt iafrmadue 66k med napasiuce a variety of
control data shown at 178 which may i nclude fli h}
maintegapied plapaing JieBprEt, drclndingsmapdsnanpee; farecagtss St§10n/ cilities scheduling,

coordlflﬁic{ B?fntlalﬁ)t@n LOUMH n?aﬂl?eﬂn\é@ rdiP cka,EQ? (kR ec/a_RﬁSQnd parts). The

At ehance p anni ng ormati on 6 I's used t
maintqnamdalm)ﬁtral deaa indorynagibn 0 iy wsed he aqo;thmm@nmmcas tsbown at 182 which

nctuat st PR LSS 57 5% Bl R GRG Al 68 receiving and
plocesggggm@gemé/i sit packages (task cards and parts). The

mai ntenance control data information 170 is used to

execut e nmi nt enance as shown at 182 whi ch i ncl udes

0051 g@i&:o{r@ rlrllsalilgg %E)ll%'?e% 1§ g &I lf)oa% s%té: § |36 aﬁh gl%ﬁgmtiied to the operations

enance tas receil ving a processin

center B0 ks d@llas thEelatdd manmélmnﬂmepms (g@hd:mteﬂ@d tlmlopdrﬂnons center 46, are
on-board s&st ens. 50 and, transm t.t t he.operatjons

providgrie dhe MRORSIBRS Use 1h iR SHORRRMILABHG Vg Jt (lgality of the
maint I\}%«%iﬁro@ldettg BheQREIoRIrORE E&UExEMpHS theAR OV AN} 8RAnd Riformation

who use this data and mf’ormatlon to
to imprcmmrtrhe echddelmgj af mtaylt@fancdq@crimemoe nedmgtmey apd mntea@lst d’he MROs

can alic R R RO L IF Vb U D ChBH O bl rieged. The data

can aldcA6d hdellit€ $mpProve ket ii@queaol SaBBiingriieadatal Bor e"ihﬂlpm data may be
can also use the data to better predict the ty

used tordevlem e daglhegdepascopded: g ther 1 aviyeh altlé%a’ﬁelwr%%ﬂtblé improved
mmnte&%ﬁ& eﬁrgcédlﬁpé'so‘éﬁnﬁ%g{ ttl?ecﬁ]aﬁé E‘Hﬁsn&?{ d h%%@ Qoﬁ@@en UB-from the on-

a may be use op new faul t
board mtﬁeﬁs 5‘03 and dedelaedtm@ntchiick 4dpostsi gehenateﬂl atrﬁteaippratmau tdnter 46, may

i.mproved mai nt enanc oced res larly,
also bl APRAGHRE TBASRAS (AE 1o SR bR 36 ol T MyaieERsly use tis

inforn@ABR A Anprove 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.

0052 Systems suitable for use in performing some of the functions discussed 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
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systens 50, and the rel ated mmi ntenance reports
generated at the operations center 46, may al so be fed
wh2mRk/059321 he materials and part suppliers 36, REDURHY6/044750
advant ageously use this information to i nprove the
quality of the materials and parts they supply either
Patentt Mol DEOMORIZSEES and Ut Batchie APpEsatidd, 1@H81,601s dilade 10 November 2004
ality related praobl ens. For ex

h - d . .
citof B oo oBL SN £ SRS, A0S B8 8 n venic

Monit%ﬂﬂ%t m&%%@%’t 'By INEYo of GheVelt BT Bl iy I%Qé{%t R¥S0320%19] as well as

se 1 n performng sone of “the functions
US PatérscAps.eNoalloi384 262 fded d2ofdy 2004 WiSitle@at¥elticle Health Management

licatiqn . 10/.360 5 111 ed "Vehicle
SysteRA BPHAGE NPT BRI § ooy S R NS P o App - 10360295
entitle@ 28V Dhth MoRiboringHusdleys PRQ3sanfidauil Fedesy DHoAugUSTaggiore et al
2004 as USPat ent . 2004/ 0158367; and US Pat ent
[AttorpgypDodat Non02-0234 5eaeh of whickds igorpeyaebesrepdyseteretice! ed
"System Method and Conputer Program Product for Fault
Prediction in Vehicle Mnitoring and Reporting

0053 YRS aMishoWy UGV 6Ne typlicalibart A theMVEMS Dpstdsaf adiathe use of RFID (radio
05-0919] as well as US Patent @pé(ﬁﬁn@?o 10/ 884, 553
Vi

frequepgy idgntiticagion) tage ¢ aigin itiarkigg an Rty pAL 1854, the manufacturer
n ; n 0 t .
o el BIRSEIE NBATIIRL Ao b PR, Pkt Mctuds o por

numbegNtérial ednibsivhdb satubpefifeativelyy eiusThis ssfoPmetas &' progianeded into an

07 Feb 003 by Maggi t., . t .
R (g NERDI3ly T30 S ' BB EGRLEYBREG y soromrive
MRO bEd 8868 fol0Bkchibiat 18k, SHPYS rdcBipt b &%i@anQnipéBﬂi@rﬁl'the RFID tag is

part in the I system and the use of RFID (radio

read afid Sgueforpaiieieisanfonpsicilbnhiccemslgd inte the datahase FATloitagisighepceipt of the
identifying.parts, (AL, 1 f.act f..the.
pr. G WY bR PRt gt bRE IR 0 0BT g i 0 ndt e
status/IRBtivd bihe ipag ligesrded én perdatabbsebds, Giaei fakms ofeadablerii@ntification
status, effectively, etc. This information is
tags, lghebpraleimicss MePOSAPIERFI D t ag which is attached to the
part. The part is shipped fromthe CEMto the
appropriate MRO and received for inspection at 186.
0054 Upbdrenrtee papis mimaved diom inyentospend isoieady ebRipsBlledgt 120, the MRO

read and the infor [ is,automatically recorded
records hgfliion 4F BN G L ARG T DOFTL R SPoFd (e sa fptabase 198
UnserYi8@1bld PRPRE trerhSvddas 80y @Ad irftutheld Y eiMe@toty 3lordsS SuhetetBey are routed
RFI D is again read and the status/location of the

either jaen MBS Hop rQ!‘_é? they O ferateapliis eAs IBWICRINEIO, they wasepriceable part is
i 30PY sS85 o 90 sAREL SRS RARMLGER 1o eined

Also, @heh kg praRyreinovliefromsiheddiedy, dte dkAMying benfidi@itioacecatds are updated
. installation of the part at 192 and this entry is
in the MM sgE8T 108t he dat abase 198. Unservi ceabl e parts are

renoved at 194 and returned to inventory stores, where

they are routed
0055 As previously described above, under the IMMS system, the airline operator customers

purchase all line and base maintenance, all expendable and rotable parts management, and
receive guarantees of minimum aircraft reliability and availability. The MROs perform all line
and base maintenance, provide tooling and facilities and share performance guarantees and
incentives with the IMMS service provider. The part suppliers own, distribute, repair and

overhaul their parts, and also share guarantees and incentives with the MSP.
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either to an MRO shop or to the CEMfor repair. As
shown at 196, the unserviceable part is received,

w0 epaisse2 and returned to i nventory, and the aBGSDUBRDEH4750
RFID tag is updated as required. Al so, when the part
is renoved frominventory, the as-flying configuration
records are updated in the MEM server 108. 0055 As

0056 [oming o ogRiEh ddoe St m@gr%ﬁﬁ gty 3P EE RS or v
serv1ce§3§8vﬂ9ﬂ ‘Bﬁs%ﬁ‘%hcg chéateb \yg E‘gl‘lr %Qhﬁuﬁﬂg ar@h%@l &f BRELS to establish the

enent, and rec ant ees m ni'mum ai rcraft
price ahai'geachbrl dsygan@ﬂ'ﬁd the @nb@bhargtt yan Bh enadQCD@ heeddpendanglon the size of the

coto L o3 5 U S5 SR Al s 3 pnes of i,

number ¢ @RS tnsESnMdrhd BRcABN dVer & QEMidepddioay tiéesperatin® d@irbnment of the
suppliers own, distribute, repair and overhaul their

alrcrafp e sumbmdné lesatioh af kingyentbase awintenrice pledons, ordsotpy factors. Either
ren 0 o] B
e o B, 020 EELSI 108 YR, T MRS My b on

perforRARYé &g@@érﬁk&ﬁsﬁﬂe’t%e@ tighedrgee %ﬁm(ﬂdrlagﬁtthh oustomsi. nFoAexample, in the
variety of criteria to esta

lish t | ce charge. For
event BRiihp rliabilfe op i MM BrgEaiBeh alfféaﬁ&aaﬁ@qaﬂmén a%fﬁg(ﬁ 1@ fandard, or is
not av%ﬁb‘iéqﬁ)r St 785t %#rﬁﬁluﬁyﬁh i If 'tfnd Jhﬁﬁ‘f o 4 §bick eﬁ@& eﬁlé’ !:thge rate may

rvice, alrcraft ut on (cycles and
be adjﬁdtecum 3n agrbel-oniabeuntad cdmapmsatatth@mslnfempera’n@ br ttmrtamt the aircraft is
over a service period, the operating environnent of
out of 8§{¥ICGi rcraft, the number and location of |ine and base
mai nt enance stations and ot her factors. Either flat
or graduated rates, or both, may be used. The charge
0057 r @hazgesagndy eerﬁcd}r@g% duiyasiees By hercerneilaé ang gﬁdﬁél&?énweglodlcaﬂy , for

cam ST RSB EAR, 50 BB Ry e e i o

total nBBibBL 6 Aifsarailight abirsfialdssthaelapwgred agremimon 1sta iz ekact method
or is not available for at least_a mnjnmm/len

and critpri For 1AM IHNG BFiginge™ Pl Virs dePeding: A a%fa?f&efﬁége%en the MSP,
MROsagQu?)Eu‘?dsug &8 RPLEE I N RATRIAL 300 CREBANSah&wERE the method for

airline operator for the tinme the aircraft is out of
establiskiny iprieingdc@5%e Gnplegestednebinge phoonamye sgifwatmbased atgoyithms using

be r conC|I and ad ust ri aIIy, for exanple,
commgg, (e lﬂuﬁrwgﬂlé'?(f“é‘}?%{ @“dlrl}%s r’iﬁ ‘har ge the custoner
a mninmum base fee if the total nunber of aircraft

flight hours is less than_ an %@eed on mni mum | eve
0058 TRespensibilityrécr iggaraateds eiven by ithe VISP ta dheadiistangth glqyrhecﬁhﬁ@d with the

' e Mei d
oY S5, 16 SFRRTE PSR AR promi
to the Gavi@nal dug theweperfornidnee bpthMROGL, that BIRO’s iportipnpofiths reyenue from
the cugq%g@,? |ect11i1] @Iagigg%e ovéjlf\rlfarr]gly.o n&nﬁfaﬂgplrfethg %ém&% %arsnggt the guarantee
criteria due sub-performance by the parts supplier, the MSP may penalize the supplier:

0059 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.
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conmon techni ques well known by those skilled in the

art. 0058 Responsibility for guarantees given by the
woBR70893ehe customers nmay be shared with the MROFUS2V06/044750

the suppliers. For exanple, if the MSP fails to neet

the guarantee criteria promsed to the custoner due to

sub- performance by an MRO 32, that MRO s portion of

the revenue fromthe cu can be
0060 (Bl Feteess. gAY Jhe AT sviem Ry Y HEHEaitn shg MROs 32, i
desired Hﬁﬁ%‘[ﬁaﬁ? f6f ﬁﬁs%ﬁécﬁdé@l%érﬁﬁnfé%ﬁﬁc%r MBRAIRDY §iaee Hthe $evenue may be
pp P may penalize the sqg lier. 0059
based Bn itle mgntien of kieparuumso mrrexamplaa b fagtor ﬁn élteeMRt(bS dispatch reliability

pctor GRS a0 R RLRNGF SRS B e ot

back t8 HRRLROSHRAREOr exanpl es, the custoner 30 and the
MSP nay agree on an incentive arrangenment where the

cust oner 32 pays nore than the normal charge rate,
[t t P
0061{512&: &%%\ﬁ ns etE) ::H:élt 121%1?:2}6 1&&%@/ g@fkﬁé‘tﬁy ad*r}%g sh g?éﬁ%%ﬁsthargeable and
non-clf@able.¥61ks.0 Chingedidy entisarg einse atesdd by khbwn lol/MBpeytsd eralfunctions
may be shared with the MROs 32, if desir
of thepaiFariléulls SYSPTor CRSERR Lﬂrelaromsﬁfé/ma?qsitl@%aw&@ byrihe IMMS service
prov1d a0 Of p #eﬁﬁaﬂl Vel cﬁ@% C#Bfe BRsRd a0 cBﬁ‘rﬁeJ‘ UH bc%[culatmg the
epartures, for e factored by
rellabmt}smd. A¥orr- eiiargdalblei etvy:nipelref thosmercats thiftFrg h@yoﬁldlihQ Cqmjl@h d§ the IMMS
char tgl Mﬁ i nproper trouble shooting can be
SCWIC‘EH’QP’SC%HO% ERTRY: the responsible MRO. 0061 The
calculations to determne reliability preferably
di stingui sh between chargeabl e and non-chargeabl e

0062 eRefieresce Ghravy axase copqarrndly 4p FIGHoded Cadstyd by WrighwAerigt details of
the H\/g\g rsrg Ct e%lga E( %%&s B0 ’?el%&ionts &J%Mé:eh%é glrlgtii/es?;%)éa?%%tomers 30, and

onen or processes/ procedures use
an int&@hted aetwWre of getts and mdueialRippliersed@ppdrhyng omdey the control of a parts

char geabl e events_are _counted. i | cul. at
netWOpkaABALET P *}?tetggtt%f Mﬁ“@h‘?ﬂ”d’é’éﬁ? S/I@a é’ﬁ‘f"é‘“ﬁ ye‘('i]etsﬁré)hl%‘?é1 As used herein,
“parts D ERateNak” %Lg theyen Qn&fbﬁaﬁééﬁ Iy Oh1tifugh hEsHOMMSHS 864l @fat the term
provi der or MRO. 0062 Reterénce i S now nmade
“materigls’t geneslyl ryferotoFio@8imable Bems in the amigtion induliry h The pitegrator 94 may

s of
be, fof GRS A oD B e M I o SBR R P e supglegs 36, providing
OEM %Qrts ﬁﬂﬂleaﬁlsﬂoﬁ{e@g BA @Ckonat WORRs BD. pPdsd of andircrafte®iMl as the network
iers 36 oper at i ng under the control of a [i)art S

integratet &éﬁa&cemdagéageopf fhet @&Mats @Pusgag IEASENCUE 2peb Iqgistics management

P, [ n;
sytenl APHVLEYG HorlSSEL 3R pASAUER0 AEFOATEERALRE, B sl

includéifpoanl @fdrmation ecthitbatretthat geemits theesherin@bs datg baiveah Ithe integrator 94,
refers to cons%@abl e itens in the aviation industry.

suppligi§S6jang SHFLAMETS

0063 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 significant
opportunity is created for cost and delivery performance improvement to the suppliers 36

through improved part demand information from airline operations. Through aggregation and
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be, for exanple, an aircraft manufacturer 34 which is
al so one of the part suppliers 36, providing CEM parts
wao o0ovks93eust omers 30, or to the MROs 32. Use OPCHIS2006/044750
aircraft OEM as the network integrator 94 takes
advantage of the CEM s existing infrastructure and
analysis 0 Hes §ippHervestagenivatsigifitaniy. belter prfeunaicsl thaditheysamit] otherwise

. BVIM provides a common infrastructure . wi th suppliers, .
teceive e GieASAEPEaieciHPRY R Mo A SHe 11 QYIN 6 i d¥espR Ry erliopipgovides the

. ' f p ' t coquppliers
right pé@?%ﬂﬁf(}ﬂaté? at ﬁil@tn%gp]%%c‘f@ %g%’l% rff%lt BEe Ot R lovd cofUPP

custone e BVI M system | ever ages
the ability of a single managenent entity to

ef tivel at her. and di s I nate data and
0054 | B AP UTPAL BB R TR Y TG B L e Bggegpent from the
custonfeR@BM 1o BY VWIS EteafkAPDANThERNRY iMprhiol 94 S4URRDINIHIBIfEr maintaining

using a single integrator 94, costs to the customer 30
informgtion bdatgriggtel the deventoyies add geaterial ritatap stockigg| Ipagiops, quantities in each
. erf.ormance can. I.fpr o I QR { | .
imvendf ERLCRARE ERB A TRERHE o, A GBI 20 AR MO Wbcumentin
materihINMPARNATRE! AOpieh@uslynikértted, 8 supphetgi36i lpivedenaipt of the parts

demand information fromairline operations. Thrg}g%h

may be located

which ghegsupghiers of dsRlgadicgdy & cistrmenpptified FasgopEtel

near the! %@fome‘fsa%, | o¥ nBEWIROS! 3. OF BRI dr ) 36 aferl%?/ ofSilfor maintaining the
otherw se recelrve I n a disaggregated supp Ii/ chain. In

wareh@fsbeand physicallijMonfrolling the @senhventrest iGartapr wictiess ohthe IMM are

ocated e BB 0° 1A S9h it R B RSy hof ' 08 vt i
server 102NSIHERRY FRBRRASThRIhéd Worfffal (Rt @hbRhP whllh f8rdetworked with the
managenent fromthe custoners 30 to the I MMintegrator

centrald MEMheeryavM Q8n {G: £Dor Toa lpepl rsite pishesit and ¢ustomer terminal allow the
maiat.ai ni ng i nf i r e ' n | :
costof b T S ALOET Ok SR8 St BBl Epaions coner
102 ang@asferfhse@iih glopal dpefkioas nd\ghppties3bal requi rement for
each custoner 30, planning and docunenting materi al
transactions. As previously described, the suppliers
3 | i & MALBy THRENVMARICLRAS 94 results i
0063 3?652%%%‘33?@2@?;% gégé%%?eon%bgypeci flib}éd war ehogges, restis I
the integriatibn nfprooessésogsateldl an éEformdimnge akowime cooBidnatesk respenses to customer
. MRGs 3 The.custoners 30. a res ible fo
requirdTiy aNRHGC CRETEY noRBEeand By e LTS8 h¢ Spplygnd demand
informafl6n RA§Harddmané @ﬁngﬁﬁ ch&R el étk! Bt Eopsheal infhi@ndiivMigksptured and
| ocated on-site 2 (FIG 13) at the custoner's

I or .
sharedvREhe iyegraion: angdrimanagemgat algths Jupplyl cheippiovidss g MM integrator 94
. . i.nt . 1 .
it sHIR AT ERURD ST TSRS RRIBIIE(Rhel e cusomer
30. FdiQ&afrplGthebIMMTiegtaioad4 siay gusentee thaaubtanst2inthat quantities of parts
termnal allowthe custoner 30 to plan, inventori

will bg maiFingddn iR eRtoRy Flllf @Wgh@em%eﬁ élixea(t‘qs I"$tSCEViGe levelergqmrements, with
penaltRB & HERAT ilﬁ@%‘éﬂ%g 94 Y2né ané"gﬁ‘t%@d faGige YivEDis abekgl.

operations and suppliers
0066 The scope of the materials included in the IMM system may extend to rotable, repairable
and expendable parts and materials. A variety of plans for charging the customers 30 for parts
may be followed. For example, rotable and repairable service can be charged on $/flight hour
basis, where offered by the suppliers, to support line or base maintenance. The $/flight hour can

be adjusted for aircraft utilization (range/cycles/hours), operating environment, or geography.
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0065 Central managenent of the aggregated supply chain
by the IMMintegrator 94 results in the integration of
wee@eesses as well as information, allow ng coPCHUSHDEH4750
responses to custoner requirenents. Network inventory
is optimzed by the IMMintegrator 94. Supply and
The cud@imsrdndyifeogived iheroptisn stbe eharped 4 flet epgraguatérhiate. In the event that

networ k, and conponent .infornmation js.captured. apd .
the suppligrsedp nopogler ! ?/Mﬁbl%%ﬁw&a%a@%@m’é&%w%@ﬁ|w integrator
94 mag/gﬁ%o?g%r@ﬁééedﬁﬁtst ke d W-fe%%ﬁ%a@fspr ERflentabiBs T4 feCti@Red on a per-

to enhable it to provide certain guaranteed '
transagmnvbasis, i.eye$ thetyoare meedclg orwston®0 . 30Fo¥upprefpf éncidene repairs can be

ol gy T, R S SR e
engine8 Ybtdept 88¥ind Buil®PL conkioneMSS, RFREMSaner¥eess fluRYiBhality associated with

requi renments, with penalties to the EVIMintegrator 94 .
warehgifsetthanagemaentnandergceigingi perforanpare 0§ westhopss mapggseephand receiving,

consuiBFT3Ben RRH BolsTR PG Hohek RabBBelEL T ar 0o ot

materials. A variety of plans for charging the
ust oners 30 for Qarts nmay be foll owed. For ex

C el I . npl e,
0057r¥@%§¢€ﬁ&ﬁ§ ﬂ@pﬁP?%@@@ %@ﬂ@iE@nc§W1BQMEE%rQ%UI%%Inmnmnmme’and
cous 3t s 0588 S IF L M AL cosomr s
utilizes ahe DEP A} 50s pedicusly déscibaf witht idférzatel tnFIG. 7. The MPT 150 is a

. (range/ cycl es/.hours), operating environnment,. or .
navigaiogel G OB 6F SHEP TRy e ) R RE: Gt paferss pgductivity and
perforfmBREOGAnAntch@iceQtlafeddhdkd U @lle ik withth 21D @n€ 8BNystchadiagrams and
the suppliers do not offer rotable/repairables

structugdr viadels ke atly/ pusteyher Hgaetlbhdei the iHermaiioni He BRpdat tor assist with
mainte%ian&a 135S elrs,o yﬂcﬂl%lﬁéggeﬁr?s et (t)t‘gelo ThabrBf ThERRPT 1%Si'ssan integrated set of
pendables can charged on a pertransaction basis,
produdtivity, tass tthaty vaifies usethtdinee cletvivieer wib. adSagperdvidal to technical
.incident repairs can be provided on a tjine qu , .
publicausy fitgining JRRINAIR: 2P BRECHIRT HHOEMfie| TheHsiappays technical
public%Y&k%@B%&ﬁ’cdrﬁé? uENGE NPT (189GE Rt e 8N SHsPEniRed hEHR: documents, modify
conmponents), system and process functionality
origina egoiphwnechamifattuwa nehoasendancideiasncardhd recei vi ng,
performance of warehouse managenent and recei Vving,
consunabl es (shop supplies), tools, and ground support
0068 €URE RIPENT50 RS FD HnEraalel thbdels edd sdhematist a3y stets as “graphical”
pl an and manage aircraft maintenance, and troubl eshoot o
tables 9§ p@@e@ﬁaatm@‘glpipaué-ané@u@% agagspifhathelele informaiqnyifated to a specific
. us il . T eqee
arcraff XELB U SBgbfaiy ARTREPURR by RELRR MRl qopppitites are
used bhfe IMPR 156¢o galléad ah|releoalt infompatici (egg. dauli nddegloakey repair history,

. suite of applications that increa productiyvit nd
it P RS SoP R R OB PBICR L) B0 Bk egRoofiiRipeess. The
MPT Y4 RitBmats %dw&@ﬂ%w%glgﬁéh RACHIY AHathpptdvdcdodhRbntaBEEkVisions and

take the custoner directly to the information it needs )
chang¢sp végleipsovidinghreal-time editing tools that allow the customer to create and add their

own documentation and notes.

0069 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
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mai nt enance issues, including parts and ot her
materials. The MPT 150 is an integrated set of
wEe@doseseyi ty tools that unifies maintenance apCT/UB100€644750
with access provided to technical publications,
trai ni ng, mai ntenance, and engi neering informtion.
succesdink engiiceniry ‘solutionhrihatatedperd nmaisithants eepaionmerosisnaylhe intuitive

yse the, MPT 150 to.cr u zed airlijn .
navisaljgk drROMIGSES 06 PY 55 1P hol SOoBUP SHereTni Mo, gl image of the
solutloﬁaa'ﬂH s i theF BRALE th AKa Cp%ﬂf:;ﬂﬁe i?Geshtibh e RVEItihe ffifif&ion updates

irframe nodel s and s matics of aircraft systens
ensureathat tge apdtomer hast @bmio dslﬁe mosit @mtent t@ﬁhmearlabf%matlon The MPT 150 is

roscd P 5 B SRR Bt o bbb SO BAAED s a oy
Advanced data m ning techni ques and sear ch
capabilities are used by the MPT 150 to col |l ect al

0070 aneeWHt 15Gisownsehitliiarasgigting, the gustomersdle maraeq Parts @p(é.materlals The

real—t1me % ? ¥ da@ﬁ%ﬁ&@af?&]ﬁ r%?é E{Zﬁ%&e%}gﬁaﬁ% DUBGES as- gm§ configuration

enance e ttoubl eshooting proc
1nform'£ﬁ@n bThel&dddav dewnahi@s pokuiblewpndk bl systane dailuresd This indarinesion can also

and approve docunentation revisio
be usel RN TBRE RS BRI BOTBPRHAETR oML ThE customers
30 caﬁr:] g? ggﬁgéd téiofeg HEAE 2805 ARE ubd Ble! MPIN 150 GIHER %ﬁidl;%ng N the IMM

he MPT 150 gi ves nmi ntenance personnel
systens undﬁxclasnaryebﬁwdmsame ak a tdiffarentahdn thedeg that thegwistomers 30 would pay if

echn 0 Enbedded .s ol s
they sy prdatnatifi s b cousRRcALES, S HRPORT R ipctaded in the fees
paid b?lﬂﬂlé Slskdn&Vdk WRIMLOFor EREnNIE Ta 128 f@ srevidas e customer with access to
| | aborati ve wor kspace and reuse of successf ul

MPT bﬁﬁmanémmﬁ]gdg(b;mthp ighthhqur chaige do ke erstamags dar rotable and repairable

t
e SRS o B B AR G150 i
be inclluﬁ&gﬂ'l thé ﬂtﬂhfhaﬁgml ortgrminaaaﬂdath dibrethe MM setcedi rectly to

the applicable information. Real-tine information
updates ensure that the custonmer has access to the

0071 ”Pl?é PP esy hECA AR! alvHhOERIsPised NG d2dbiARd Svith the IMMS
hosted at the operation center 46, and is available to

prev10t1$1¢ d@&m’tb@déo émh)ergh@basel sfficipncipm and redugaythe gostpfpeviding turnkey

use assi.st th t n
e P 6] e BT Ho S P S, P50 798l oo
that afl6WwkVed MR bhetE:Bsdide Apbhiid®nans &tivelgdnagadd Yhargustomer’s
configuration information can be used to determ ne

maintqugraes BOstaFgr t Tat cay of b METY rean hpsiced i tha 1ol arged by the

e P15 A i TS, PO (L BAAREAOD manmn

efficieatias grg aat hean menbe B tesaistmbr lss‘escnbe fovhe INOMSipdam. Additional

parti ci nth . be .

detailss Qfrpthgs R@f d?#of éfen ISQ%HI f%%ge at?‘ﬂa ﬁHXt tPtE)lEﬁ‘f‘%mn No. US

2003/0’21%78‘@3J Id Pdfishdd DRRYeADE2MIBL aRAIUS PhiRAL Aﬁ?héaﬂoh M\ﬂbhcatmn No. US
Customer access to the MPT 150 can be included in the

2005/G16@840 Al, published August 11, 2005, the entire contents of both of which are

incorporated by reference herein.

0072 As previously described, the centralized maintenance information technology system 160
(FIGS. 9 and 10) allows a variety of reports to be generated that are useful in planning and

executing maintenance tasks, and predicting future aircraft health. The reliability analysis data
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paid by the customer for EVEVI. For exanple, a fee for
provi ding the custoner with access to MPT 150 can be
wo p@asise2 i n the $/flight hour charge to the CcRGI/US®N6/044750
for ratable and repairable service, in support of |ine
or base mai ntenance. Alternatively, the fee for the
164 arldRTe 180ked acliablility rbgortsnicuchacbei advahﬁagéduaty ushartg establish benchmarks

raduat ed_rate e EVIMserV|c
for mabiging e @%ﬁﬁ%‘éfz RS JEBVIPHEIE SThef OROhefimle, the data
collect%?I Cerdn| M@ BA-BYALAUSYere S0 LR Det Qorfvefiéd18b 1eliahiBiS Gnformation that
ficiencies, and Teduce the cost of providing turnkey
establiishuseger seliebilitpbheahaiceaianhivanformation sdasddcen tlafatfrnm the on-board

t oner MPT 150.1s.a vaI abl.e t at
systerisD) R BInE PR 1R §EBb DO e ZatobATe gedliTot By oard systems.
1nc1udfﬁ?r1€&ﬁdéd7ﬁuﬁyS‘I‘ﬁ@?éha%ﬂﬁ?hﬁbﬁﬂﬁm%aﬁﬂ)@gfsa@& askBe tﬁ@%ffectlveness of
the MPT 150 can be priced into the rates charg

the maihtenaviee sgrrvlqem@gm:tsmrov@e@ madeuMMirerr M. tbpth foy) lnéVlc%{lal aircraft

o 18 TP RO RO LB SRR My e o

establiEhddMor Bhedéntirddides, iand alhesel dbmitnturky miak ehdvPie 16 tardetermine to assess
di scl osed in US Patent Application Publication No. US
reliabifiyoseod®®823 A | published October 2, 2003, and US
Pat ent Application Publication No. US 2005/ 0177540 Al ,
publ i shed August 11, 2005, the entire contents of both
0073 dThenbénchmarks fomflestpeliability coy be eset m@@em@n@i&’vﬂnetheﬂz@rmees by the
) revi ousl des the c tra | t na C
intoardopr g B S RGOy LG ERR bR TR ™ SAAE, the benchmarks
can b@biW® (ﬁ:té&ﬁﬁhee%e@lfar FRBOfeligbiliy hes eaRed %&ﬁﬂnhh@dnu&é @riteria which
useful in planning and executing mai ntenance tasks,
entitleghel nmge@tpttq qegtain papeltsarpmisad bY b Pestomah eASr BIeVipIY; digeussed, the
fees e 3ioR SRR oAby UELRRRAMEE BRjce i (EPRLE G be adjusted
upwarfligr oﬂaaagwa@ﬂy Heonh MVBasen datd: Midppndiag aors v\dreeher aurshgt the benchmarks
descri bed,. For exanpl.e, % data collected fromthe
eStabl’élPﬁdof@’é’Eeéllaéw %ﬁ%"a@é’%ﬁﬂlaﬁ@ eIHRPEh rerotede el i abil ity
informati on that establishes the reliability of each
aircraft. This information is based on data fromthe
0074 oAlthamhd tisy s trenstiG0 Iw@nppetrsid@gcrtu@é aithe rrefpectt |tp ghertain exemplary

e 8 b33k o S0P bR e L B

and nétAikBoHSAbhE REBA6SE WhEo@uf acthovesrssll of tHehwet. For example while
nai nt enance service and parts provi ded under | MVS o
the prefearad etpbediment hasheey Hefgribochiny conaeatioRrI by aRRl@atﬁ%a aircraft fleets,
enif [
e A RSREL Ak, LY BB bGP 0 odbph vt and
ve%&ﬁleet and these benchmarks may then be used to
determ' ne to assess reliability over tine.
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0073 The benchmarks for fleet reliability can be used
to determ ne whether guarantees by the integrator to
wo b@7ossenmer of reliability or avail ability hBeBEUR®EsI044750
met. Simlarly, the benchmarks can be used to
determ ne whether fleet reliability has exceed certain
incentive criteria which €hAlMSe the integrator to
certain benefits prom sed by the custoner. As
What is claymedist y di scussed, the fees the integrator charges
t he custoner for the maintenance service and the parts
can be adjusted upwardly or downwardly from a base )
1.  réAtmethdépénuimgingna whenlfiehaior ohomterials Beedctonsarkise fleet aircraft for
established for reliability or availability have been
custonjers, COMPESEE HFXFPS 0574 Al t hough this i nvention has been
dascr i eshivihg B nbRERRoF ndaRriaEippliersexenpl ary o
enbodi nents, it is to be underStood that the specific
B odi meintaining an inyentory ofdbe matsrials 4t gattemes dnsisaated sies:

[l tation | at | ' ur 4.0t :

L, LB B LR oo SRE Rt cact o
the deegthaesdi; agd)t has been described in connection with its

application to aircraft fleets, the invention ¢

i , | so,
)uself_ﬁov\jidiqg the d:ugt@g@éssglftmq ei;:trgﬁlﬁl qmé;assttg @%@e?&}&i@?&&mg to the
status Qf gfﬁérgg e(?l—@(ﬂlgd Vtﬁésﬁlrcqrafcj,l-ﬁ#lév@eé'i\!{ﬁﬁe | 114 | RidEdiskl e performing
A" nmethod o p d

managl ng a supply chain of materials use
maintehenceaeqiideg fHeasdterddls oraaftainédim thegvemters, conpri si ng
the steps of: (A) organizing a network of materi al
suppliers; (B) maintaining an i nventory of the
2. MBieEhE@bE oflaft's! WHEEIndesy @)ahddehesi tes; (C) using a
network integrator to manage the suppliers, and the
i eplleeting the datafrosm e carbaapbagrsafi gyféeted: and, (D)

provi di ng.t I .t ectironi c access to
r SATG ﬁhﬁe%ata gﬁg%irééfrgﬁ rﬁg)r% dtg‘ﬁggs%tgt us of systens
Ooftotidared tHeheuseorer @ith, art blectredt -avigatiom ttaolbaliovging stbé uustomer to
. i n performng naintenance requiring the materials
retrievgandh payigag thraughe s ty. 2. The method of claim 1,
wherein step (D) includes: collecting the data from
the on-board aircraft systems, storing the data in a
3.  eThctetodof slamaewbevindbe datads spred indh sgmpHEr baspdoygever, and the

custon\é% Es[] %rﬁgid%{l Ee;v?gl]raggés(s: o' \éin faulgiat%]naﬁ 90%& th%l!lg%vg A% %Qﬁal

4, The method of claim 1, wherein the data is maintained at a web site hosted by the

integrator, and the customer accesses the data using a web browser.

5. The method of claim 1, wherein the integrator charges the customer a fee for access to

the data provided in step (D).
6. The method of claim 5, wherein the integrator charges the customer a fee for managing

the inventory, and the fee for access to the data is included in the fee charged for managing the

inventory.
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retrieve and navigate through the stored data. 3. The
nmet hod of claim 2, wherein the data is stored in a
W@ vplsse2 based server, and the customer is prPvi/UsH06/044750
with access to the navigational tool through a web
portal. 4. The nethod of claim1, wherein the data is
7.  nEhdtmettoddbfadlaitn Webhatineho dsegetopyhirges tlwet cmgtoateora fearfior materials

t he custoner. accesses the data usj r;g (5 ﬁl
the custaEerEsMRYgs HOTEIYPHPL, ORI HIEHE ﬂ?%fg%cg?% V@ﬁFa Hgased on the
t ovi ded in
flight ﬁ(ﬁﬁsb &%%)ﬁxefﬁg{ is _}?;}]ge‘?'%cé 85%%3@“§§ﬁ§%?r%1éd'ﬁ\ﬁ%grog It1ﬁ{et v
i ntegrator charges the custonmer a fee for nmanagi ng the
I avent : d th ee for . access to the data is
8. i Rl it o6 Soie Ut BemEreprgi e AhSgt ng ¢ he
| (yent g oihd?ngn-ﬁlﬂae cirbhed wath ab@isintd, tevhiBER! MfdrB@tion relating to the

i ht'egrator arges the custonmer a fee for materials
materigl§parshist omer renoves fron1|nventory to service

{ ;L? f If%‘ljia 1 laeorc $§mr af“fl 1}0 gt 1?32/1 108 to%?sf&d ag&s§1H§ and navigating

C ervi ce over

throughrtBel@ite bnd Rebhipdrihfotmaiont i Ne. 8. The net hod of claim
1, further conprising the steps of: (E) providing the
customer with access to technical information relating

0. 'Ppd RUBAIG hALS ‘?H&em(tﬁl d@faq}ﬁblqa%gfa{lﬂg ofURER oﬁ"'bBErd systems

a navigation too or accessin navi gat1 ng-t
lemﬂuhgﬁlmmmamhﬁmahamﬁnnmaknmmkemwamlon 9. The met hod of

c |n11 rei.n the data includes faults occurrin

b ansibod PTGl o SUIETRGHE eHE, SREERBF FAS BEielS from the
supphé@h@h%ﬁfbﬁﬁaﬁ%ﬂ {te8nvehtbriethe method of claim 1,

wherein the network integrator orders materials from

t he suppllers in order to maintain the inventories.

niﬁl?] ﬁloggff r(]:f)alrpolf w%le@ﬂ (15 ma%]r%{lse fngmtteﬂge ;tﬁ% a@eﬁtories are owned by

P&iRe inventorires aré

ﬂmsugynﬁdlers 12. A met hod of nanaglng parts used to
service nultiple fleets of aircraft for custoners,
conprising the steps of: (A establishing an

iogt 2908k & Ast Ilgé?{s &@atm SRR BfafiiglO REst HeaifkPMt & customers,

a part net nt egr at or;
comprising the steps of:

(A) establishing an integrated network of part suppliers under the control of a part
network integrator;

(B)  maintaining an inventory of the parts from the supplier at customer designated
sites;

(C)  collecting and storing data from aircraft in each of the fleets revealing possible
problems with the aircraft requiring maintenance involving parts;

(D) providing the customer with access to the data collected and stored in step (C);
and,

(E) using the network integrator to control the part inventories at the customer

designated sites.

13.  The method of claim 12, wherein the network integrator collects and stores the data in

step (C), and provides the access to the data in step (D).
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(B) maintaining an inventory of the parts fromthe

supplier at custoner designhated sites; (C) collecting
wanpw7essei ng data fromaircraft in each of therP€T/881086/044750

reveal i ng possible problenms with the aircraft

requiring mai ntenance involving parts; (D) providing

the custonmer with access to the data collected and

4. hiegiedicsh of SRl ofbersie i 101 ke soaLEqoe gt in an electronic
storagé: Wstieiehddes @nahadas! E{r@ﬁdufk‘?‘the Thgoret Wl fe1&di@dhn® ﬂa%gatlon tool

wherei'n the network integrator collects and stores the
allowmlgtls: dustoste o te@jeve and np‘rlgwte desugiheatorabdata.o the data

e neth f cI m,12, mhe

(B bttt g e it i SR oo haftf B, and he

custon@&\u FRviRA S RRedsD tHeHakidBSn D kSVI kidtbigh 4 Kb ?aﬁmo ner
th an el ectronic navigation tool allow ng the
custoner to retrieve and navigate through the stored
d? %l?od gpgla{'ﬁ?tﬁoq‘/ Ieu‘? él?e Hﬁt%dis Mﬁ%ﬁ{ﬁ & haew tsﬂe h%sted by the
o S 4 conp utér ased server, an € Ccus

1ntegr<ﬂ610\ihdjﬂﬂ oasﬁomeamses:s the dabeusivgyva grab browakr.t ool t hr ough

a web portal. 16. The method of claim 12, wherein the

data is maintained at a web site hosted by the

17. | ’f‘%@ Hhahod - ofaE}%mtl ,CWRd Qe rﬁhea‘fﬁ:t datiR H@ét{]}ﬂelaa fee for
web browser . Thé met hod of c m12 ereint
maintaiminggh@umzenumﬁx)@ @srts frestep <Banard ﬁ)rfaeeasﬁ do thendataabasedign the flight

entor arts ste B),, and for access to
hours ﬁﬁéﬂr& %‘S b3 ‘é‘868 ert%e‘#qt?rﬂﬂ?é)dl'éfﬁﬂ)og O?ﬂgl Caircraft is in
service over a predeternmined period of tine. 18. The
nmet hod of claim 12, wherein the parts maintained in
18.  t'Fee methodiafralaim b evhermie dheopartsh anainipised ér ghe ingentquigs are owned by
the Sugﬁ}@{]od of claim 12, wherein the network integrator
rovides each of the custonmers with a guarantee that
the inventory maintained in step (B) will be maintain
rmpned | evels. 20. The net hod of

above r edet cl ai
19.  q%be m@w& iR o tvhsFan thet r&@walfkoante@r%% Br@gld@%le@o& the customers

; t t t
with a rééﬂl%{aglg:% t?%f;lﬁ% 1n%%t§r3§g1?i{ﬂ§diﬁ%@flﬁ%t€ped%twelg%gtrg%lhgﬁlp%boye predetermined

levelschai n managenent system for naterials used in
servicing vehicle

20. The method of claim 12, wherein the network integrator provides each of the customers

with a guarantee relating to the reliability of the parts.

21.  An integrated supply chain management system for materials used in servicing vehicle
fleets for customers, comprising:

a network of material suppliers for supplying materials used in servicing the vehicles;

an inventory of the materials located at each of the customer designated sites;

a supply chain manager for managing the network of suppliers, and the material
inventories;

a system for collecting vehicle on-board data revealing possible problems on the vehicle
requiring maintenance involving use of the materials;

a storage device for storing the collected data;
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fleets for custonmers, conprising: a network of
materi al suppliers for supplying materials used in
w@ewvios3myy t he vehicles; an inventory of the nBCEUBZENG044750
| ocated at each of the customer designated sites; a
supply chai n manager for managi ng the network of
sappigaton, toahfbrtdilewimd el aistoiney entacecdse 9nd aavigstedindugh the data in
col l ecting vehicle on-pboard data reveali )ossi bl e
order tg,dgi5FrafRg tBreeAdovBRER r?%‘iﬁgrt‘? F@Vﬁﬁﬁ}ﬁ‘@%@é{nﬁ’
| gl H&ﬁ Wehrinildi®n TRERE k& oRneding 1tRE %ﬁﬁoﬁﬁ?ﬂs‘f \grﬁh ftRY supply chain

storing the collected data;a navigation too
managat hmivhe gatipgiausdloner to access and navi gate through
the data in order to determne the need for materials
required to service the vehicle; and, a shared data
22.  CPREURIcERL QRinD el WohdteinQRS B6thmbfichiieh fitSoSTRICRides b Romputer based
t he supply chain nmanager and the navigation tool. 22.
host saiver lopaiednt afsite|aperateii by Wiseruaply elvin BERAgaTi ash haying a set of stored
. netwark includ u server | ocated
lnﬂnxgpnéﬁgfggw'%gygﬁgﬁbﬁgﬁpﬁégéﬁg%%@q%Egﬁﬁwhanager and
having a set of stored instructions for carrying out
supply chai n managenent functions. 23. The system of .
23 CThe wisem ofrateh, VATCRHFGRmERnIcaHom Be oIk clides gegmgnication
. t | :
terminGEIEHAN ORI B Pt el ReCRE oo USHREPID send and
receivé eosinumictions beoeteh oits site ting ghe istipplyi ¢hainamhnpper, sogppyaccess the
. _chai n_manager, and to access the navigation tool. 24.
navigafiQR IQst em of claim 2 1 wherein the communi cations
network includes: a web site hosted by the supply
chai n manager and providing access to the navigation
24. 1 'Bleg systenpefralaim %wﬁwm@ée cenpunigadensgiebyerkineladesh t he
wor | | r i : ot
- oF Sl ottt by BO S D DA SO FRIHIRE 2efkal B he navigation
tool,

a portal to the web site accessible through the world wide web, and

wherein the customer uses a web browser to access the navigational tool.
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