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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.

25 003 While some minor maintenance, ¢.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,

30 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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006 In accordance with another aspect of the invention, a method is provided for managing
parts used to service multiple fleets of aircraft for customers, comprising the steps of:
20  establishing an integrated network of part suppliers under the control of a part network
integrator; maintaining an inventory of the parts from the supplier at customer designated sites;
collecting and storing data from aircraft in each of the fleets revealing possible problems with the
aircraft requiring maintenance involving parts; providing the customer with access to the stored
data; and, using the network integrator to control the part inventories at the customer designated

25 sites.

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;
30 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; a
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009 Various additional objects, features and advantages of the present invention can be
more fully appreciated with reference to the detailed description and accompanying drawings

20  that follow.
BRIEF DESCRIPTION OF THE DRAWINGS

0010  FIG. 1 is a block diagram showing the prior art system for managing maintenance and
materials for a fleet of aircraft.

25
0011  FIG. 2 is a block djagram showing the organization of an integrated maintenance and

materials management system.

i

0012 FIG. 3isa block diagram showing the primary functional elements of the system shown
30  inFIG. 2.

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

management and the maintenance services in relation to a central operations center.



O0O10FIG 1 is a block diagram show ng the prior art systemfor
managi ng mai ntenance and materials for a fleet of aircraft. 25
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i ntegrated maintenance and naterials management system 0012
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t he mai ntenance services in relation to a central operations center.
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the MSP, the suppliers and the MROs. 0016FIG 7 is a block diagram
showi ng the flow of data and information in the integrated 10

mat er i ahg1granpge meRta Btk dREBMSMBRER BY $ORMOf data and information in the integrated

10 materials management and maintenance system.

0017  FIG. 8 is a block diagram showing how aircraft configuration data is gathered and used

in the integrated materials management system.

15 0018  FIG. 9 is a combined block and diagrammatic view showing how on-board aircraft data

is gathered and stored as centralized information.

0019 FIG. 10 is a combined block and diagrammatic view showing how the stored,
centralized information is used to provide integrated maintenance and materials services.

20
0020  FIG. 11 is a diagrammatic view showing how the flow of pairts is tracked in a

centralized, common data base.

0021 FIG. 12 is a block diagram showing how customer pricing is established for the

25 integrated maintenance and material services.

0022 FKFIG. 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.

30
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EMBODI MelWi2es at so-called base maintenance locations, however in some cases the MROs 32 may also

provide minor maintenance services at so-called line maintenance locations or facilities. The
[0 aircraft OEMs (Original Equipment Manufacturers) 34 provide OEM parts to airlines and the
MROs 32 which are maintained in the MRO’s inventory 42.

0024  The MROs 32 also maintain an inventory 42 of parts which they procure directly from
part suppliers 36. Tooling, ground support equipment {(GSE) and facilities 40 are procured by
15  both the airline operators 30 and the MROs 32, Similarly, technical manuals and training 38 are
obtained by both the airline operators 30 and MROs 32 from the aircraft OEM 34 and the
suppliers 36. Thus, it may be appreciated that the current system for providing maintenance
services and related materials to the airline operators 30 is highly decentralized, relies on
complex logistics and requires each airline operator to maintain infrastructure and dedicated
20  personnel to manage both internal and external maintenance services and the material supply

chain.

0025  Reference is now made to FIG. 2 which shows how maintenance service and material
providers are realigned in a centrally managed, integrated maintenance and materials service
25 (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
30  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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25  maintenance services 64 or the IMM service 62, or both. As used herein, integrated maintenance

and material services 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
30 - 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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0033  The IMM program 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
30 IMM parts management program facilitates balancing and pooling of part inventories at differing

customer warehouse locations.
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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
25 MSP provides a gnaranteed 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.

0037  Reference is now made to FIG. 6 which shows details of the architecture of the IMMS
30  program for aircraft fleets. Broadly, a number of onboard data gathering systermns 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



0035Attention is now directed to FIG 5 which shows in greater detai
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records 140, an onboard as flying
al), shows how RFID tags may be used to track aircraft configuration. US Patent Application
25 No. 60/718,884 [Attorney Docket No. 01-1030] entitled,”"RFID Tags on Aircraft Parts”, filed 20
September 2005 by (Inventor: 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.
30
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



10 configuration application 138 and an onboard heal t h nmanagenent
function application 136. The electronic flight bag application 142
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08 mughtﬁnag?éﬁ}ﬁﬁt tedmiflak 408 cohncdted Rih 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
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0042 Wreless link 128 is a systemthat utilizes wireless |ocal area
network technology to transmt data throughout an airport environnment
enabl i ng |W9t23?7{”“g’%ri ng of data between aircraft, pasJETFERI06/044750
term nal s, maintenance operations, etc. In one possible errbodi rrent of
the 25 invention, onboard data is uploaded to a server _site
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pr ogr amqsgrLv ( BTl

B rver o oo Blo} Sbls, AR A Blint Whe SF Hbmbkhiy A et e
30 managehend systend ﬁ@,IMEB’BsmmnHI& élct wipphers b \ear thoB1R0$ 6ds In one possible
conmuni n n

term nal%%ffﬁlmg\cl)\%nnec ]Sﬁi%ésder er %%Eﬁarfé;% 19 % 1gr%rft?:en % %ﬁ%%rgda

i ssues. d&]h&rdd\ib’la%emurﬂrbaéaﬂ&etv&r whicheclleetd thaze favdis I\ﬁﬁﬁllfhﬁ uaﬂﬂered/ﬁults directly
2007/ 059322P 1044750 erators.3 ia the b rtal 0, a

O maRte e e ARG T R PaBaaegh i ad i oo R e Nampper I8
102. 0048herftdniqiesSROWSssibl fd RE¥erdizans arilté @F (it séher fdovB&th IMMS and non-
i nformation and data between the 5 onboard systens 50, MEM serv

108, 10t hdMa¥ip pirkiney Bainngicy YRy NReseViged tq g @n%%@s%qtaop@g@ﬁbw%@ﬂ 110
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faults, as well as unfiltered faults directly fromthe OFD/ fF 136.
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parts and task cards. The MPT_150 Erow des 3D nodel s for recording,
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uses the data it receives to diagnose on board problens and form a

pr ognosi4é uﬁmgtf@%@@ﬁ?@%?@hﬁmﬂ%ﬂo@aﬁﬂ@@%}@%am ly seen in FIG 7,
the custoners 30 have access to an array of information and tools
resident in the operations center 46 using the World Wde Wb 100 to
access e spOone akrt $0Ge m%temdmmthmbilﬁtﬁm DAMBsy ht enrere sodesratinon

the abi loif E%crgf? gn%% %51[& I éJQ&io%ulrurn?trs]tareC %Hec_!l %Jprlz?c;[ed 1 deleted on a routine basis. As
shown in FIG. §, 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

30  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
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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
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deviges AL a8t LResd | nks 20 between them are al so possi bl e.
004 ‘ Tﬁ%ﬁ?orn&t%o%%@?ﬁ%eétively stored in servers 102, 108, 110,
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i nfor mat chnal 5 . t r.ve 2d _not.
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the opefgt/bRRsmeBRtheice A&e@An 166, line/base maintenance planning 168 and maintenance

control data 170,

30 0049 Asshown 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
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central MEM server 108 to manage IM VIS functions shown at 172,

i ncluding |Iine mai ntenance, MRO mai nt enance and engi neering support
and base n&OrbEM&YEee. The configurati on and records nNarPJarsRems/ 044750
information 162 is used to provide a variety of reports shown at 174
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and Reporting . . .
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.
30

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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System and Met hod”, by Basu et al, filed 07 February 2003 and

publ i shed 12 August 2004 as US Patent No. 2004/0158367; and US

Pat ent Application 10/985,601 filed 10 Novenber 2004 entitled
"System Method and Conputer Program Product for Fault Prediction in

Docket o Db outy PRI b8 W 2eilning ) MR R0T oS 4 oSar £

July 2G0dtlegint'$ytsteed : MétHedhiant eChiepitdrhPivenag ereinét for JuliePRdRich Met\hads

[ Att or .Dacket . 03-1292] as wel.l as Pat ent ,

101 360, SYOR 4 Repora P ARn: RO aAPRES Dopkhbios B50915] prrels
Febr uarlys 200 Ayp.MIgOi @8Sy, 833 dled #% 1@y m0Y4 Raghat NehicR2el289 MandRant
FIG 11 shows the flow of a _typical part in the | MM system h

and the
use Sof SREFPS prrdodo Atomsy divsyetiNee AdL 297d as wekthps VagatenbAnp.dNa. 40/360,295
t racki @k A i+E Yo [ : »t f
enters IEigtrllt?ejcz}r %}?ﬂ}%&% #tkglgtgﬁgéé %tﬁ ?I%?%E g (i:l)& mérst? n gt% gg gg iél%%é?%i b??’hM%é%?rg ye él
t he parAtieruesbPeckes¥ei1256hber, nod status, effectively, etc. This
information is programed into an RFID tag which is attached to the
part. The part is shipped fromthe CEMto the appropriate M RO and
recei vedsBoFIG.Ndphews the flatv dr@Gypit art ireG.e INNMSPdysteC BAVIhD @sd SIHIEDL(12am,

the RF1D t%?’%f% éts read and tcg.e in[(,orma 1on.f1ys automatical]y recorded
int'd t HETFRRERHEERICPEaNL 182 it dackiag appidenilyigerapar &1 1ithdbe mawtisaier
i's recei\edphhelseRIMaHMh o h8&ntriih@niRdPadtaiths 3989Akh ﬁrﬁﬁﬁeéﬁfé e

status/location of the part is recorded in the database 198. O her
forns &HPEaedisl cumnbern Mot daes. ¢eetivgly; ckablilis indermaéon deprogragmed into an

possi blmg: . e i I v i pve dis .
r eady tf%‘ntQ% %gtégll? ée(%g?& %9%?%?%@ %gr e%%&%f{seaiq{r%é g}el a]tt:‘llg%% tg‘? a?prli%pnate
part atMRQ2ndmgeivhd forempestionst i 8¢ oUgadrekeipt 4 eccdatirgbiasgec @B the RFID tag is

Unservi ceabl.e patrts are renoved.at 194 and. retuyrne 0 i nventor,

St o es AAaY rolRloy e s BIPBHVEI rePirs HnTRAERBE A bR B e R
repai r .pads Whenheapartl Bbecdiil RS aiveitegaR! BIpaid RFD LACRI MAkh reh@&RAd HRd
and returned to inventory, and the associated RFID tag is updated as
requi r gHUSPeCAfiof thp aHt isHecopdddn the daishess d88 1 Pler faime wi eagablg Mantification
as- 1 ying 1660 drHebRLd L0néLGM ds are updated in the MEM server 108.
0055 As previously desgri bed above, under the | MVB system the
airline operator custoners purchase all |ine and base nai ntenance,

|1 d bl . 0, '
qudbantoae ofen T ebEb ARG ofRRRRT DN 1ol do 3P debiRl 60 1 o0ris oRG:

per f or maatds lnswRathadobalse paRi &t €IANEE, thidr eMiydes r@oldedginafd Hashadké tiogs
and sh %erf%erf rmance guarantees and incentjves with the | MVS service

provi d KeAbEapats AL ISIoNFS 2lolidd, andirepned i WYerHemy Siqres firersiphag routed

their RardrSo 2AMRO!86p SRS Bie AL RSSr.ANY shHGR R &y@%ha%ﬂs@rﬁdasbiyﬁﬁn is
WO 2007/ 059322PCT/ US2006/ 044750 0056° Referring nowto FIG 12, e

MBP mayccsiad.geraité ardistiunest ts im@ntony, anhhe|abrvedGFIDAN is updated as required.
25 Also, when the part is removed from inventory, the as-flying configuration records are updated
in the MEM server 108.

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
30 receive guarantees of minimum aircraft reliability and availability, The MROs perform all line
and base maintenance, provide tooling and facilities and sharc 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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servi ces provi ded based on a charge per flight hour using a variety
of criteria to establish the price charge. For exanple, the price
char ge canwBetivddes2t o be dependent on the size of the PausbawesiTs)
fleet that is receiving service, aircraft utilization (cycles and

| ength of flight), the nunber of destinations for the aircraft over a
service period, the operating environnent of the aircraft, the nunber

and | ocat..an Line a nai n j e

Fact or ¢ SR RElerpl AR eaTs dENIARAGGR E bR E R e Wit g o v
char ge ratiesrpypvhied dedsed sined clvage gerafti gieioho nsing e evasigly e oeindrs. thefstablésh the
t he servi.ce }?rovi er and,the custaqner. Fz)r e>§jar$l € 4 i ndlthe 1 eventf b
that t h@ FeFPaET | FORSRBMPL, FVRIESSARe £2R &8 A% CP D tdependent gb s iasn f the
agr egd- QUstshandaed, th@lis ksceivaly @vdtd, aldtafilhllization @adts andisnpmLen Nigythe
of time during a service period, the charge rate nay be adjuysted b

an agr e SYIBH UrRFSHIALEES 108 MFeHEAE OV SIFTs PREIOGILE HPBIAtng FYEMER R the

the airGhahf, the n@Mberdhd SRENGLEE 1inkAQ Bdse ridRREDASe @REhnB SRS IER R&Eors. Either
guarantees may be reconcil ed and adjusted periodically, for exanple,

nont hl y figk og@Eadpaed yatestines esip may be hued e Thhehaigs vaiteman bei adiusiesh tragseon
fee if . ' AN Nouyns. k& S :

agr ced- SR RIS afAts BBl BEQrhvice srdifor 19HAR: bUHES? S Madifle, i tho
est alfl i shém ghapthegelimpility bf an/Bi}ISdegendied giroalt falle balgreanmmted-dostandad, or is
t he NVBP, 2. patt suppliers 3 d e.Ccus rs 3Q. . erall
novever "t hausiae fesdt < B RubE ol Briims MRERESPIR St pPERELE ke mey
usi ng ome adjustadbeais efrtatagrearhase tb @ngefidateths aidiengeomianht emhnhecpire st is
wel | knommjpg t hose skilled in the art. 0058 Responsibility for

guar ant 8% GFVER by the MSP to the custoners may be shared with the
MROCs and the suppliers. For exanple, if the MSP fails to neet the
guarantee criteria promsed 25 to the custoner due t ub- perfornance
by af MR9>32Chggs afw{?@réorﬁ&?ctei BIFTBHCCE ey R iEFe! T—Cf i PSR BERA FaT
be adj uskadpid anemalydr uarRily | e MSPidhayt dhergVBR &atdnfer aOnMBBEmIHA: fee if the
guarantee criteria due sub-gfrfprnance by the parts supplier, the MSP
may pendPtrlZBIbge okt Bight kprgsisdessiira; atgetresd-On SBIRD MYEL Ry chickmetiad
adj ust ednj @rifefih 18CLs AUNREL p QAN P Hift QLTBREEN i SN HeViRTeciRn BeBPednGnd MeSP
VBP whi ch i?enay sﬁ%re.mﬁgﬁ tﬁ% VROs “32 angﬁ%artegﬁﬁéligrs 36, For ’
exanpl eMROhS2¢ pettosvppli®d 34nand e NSy 38gr &sngallahomerenithe enethod for
arrapge , re. t QU Bl ; .
ot e SR B el S BEm e aTe BRE B bR SSACu BRI, o ESARAS uoing
guar ant eemowh tehhigudsyweibmewnierthas sbijedmdhomt.amount . WO

2007/ 059322PCT/ US2006/ 044750 0060 The revenues generated by the | MVB
system may be shared with the MRCs 32, if desired, particularly for
unscheduwoed Respensibiling fon giaenteckhtvedR@ehe SISBree taf cublomersevientesinmd wieh the

based o e nunber of departures,. for mple, and factored. by the,

VRO s aPaRaE et Terreer: i sxasutr of a0 BRE 0 e heane et i pomised
charges _tﬁfh@ Cb%%ﬁlm&ﬂ@ kutl-fe@ftRhence Y ah MO GanthReVRRE §&doR afthe téehhEfrom
' esponSIthe c?ustomei- can be adjusted downwardly. Similarly, if the MSP fails to meet the 'gual'antee

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
30 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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0061 The calculations to determne reliability preferably distinguish
bet ween char geabl e and non-chargeabl e events. Chargeable events are
t hose causwo 2byr/okyse3n or suspected nmal functions 10 of teegshdoeHaf o,
its systens, conmponents or processes/procedures used by the IlVIM
service provider, or the MRO Preferably, only chargeable events are
counted in calculating the reliability rate. Non-chargeabl e events

are tho vents that are yongd t ont r ol the | ser v .
provi de?)%(gi(r?J ﬁﬂﬁ% f%)ﬁﬁleslgfaﬁfé‘%% e&‘ é"r@ﬁl‘é@ ﬁygteﬁlo{/nvg Y e&groe%rﬂ} gtﬁe’t 1\/@&?5032, if
FI GS. 4 deSyedGparticudanly fdSynseidaled tiapitintdhaha@l [The MR O eshhdf hest@me Mbhoe
13 shows the relationshi,p between the airline operatqr custoners 30,
and an%ﬁﬁeggﬁna{]ﬂ%ﬁ‘%\ﬂgfi‘%’a&mﬁafgf exagle, ﬁﬁ‘% Ecfozy %%ﬁﬁﬁ%ﬁsg : aich tetabiliy
oper at i perftte. t REFQAO E4ul forhd)achaks dud1@t wrﬁpmmm@ rsh8bting el Beah@Meed
94, which can be the MSP, previously described. As used herein,
"part s" DagktotiarEongbleMRBy be used i nt er changeably, although it
shoul d be noted that the term"N) "materials" generally refers to

consumable items in the aviation industry. The integrator 94 may be,
for exadice, Thn capulaicns to detauhiae relibilitBarefiibh dissngiigobaweenothatgeeble and

N . 1 Co 0 h
DAL SOBELLEL B B Al DA AR S LIy Sy R TEL s R
advant agé tlef airdreft, GEVEstesos, sbipgnentsf orapitorasedsiprecedmes luegl Y itles IMMS service

managenent . syst ens. previously di scussed, | rovides a ¢ n
ot 2ot PRI SR b ettty ofy RERTERER Y Beriepe 2 SHRRRe e
ar chi t eeéiabRity fadd. Nei-dhat@ablb @vaioit Aps©évetlRtthat Bt Megemd fhb ontid] ©g e TIIMS
94, suppliers 36, and. customers 30. 0063 The EVIIV1 system | everages

t he abi IS?I?’S?eB’FOVéfleé?rrfB?Mnagerrent entity to effectively gather and

di ssem nate data and information up and down the aviation services
supply chain. By 30 integrating and managing this supply chain using

a silfgl &%6rt Bgicknesy isgww Wgdy eoncprrgiily te L%%%nfg 3. 807 @adh 1§ew§1plg emigtcdeinils pf

reduced ¢, amgviREtm detd VISr¥oRs El:fe%ﬁﬁ&%ﬁilp%ﬁvegﬁ HIBHIRY SferatBr Shstithedid §RRha
opportunity is created for cost and de |ver% per formanhce 1 nprovenent

to the oupprirated nggorhpbpagh andpRYca sprpliers tingfuydemihe eanttal wha parts
airline i T : i . - .
200710583050 F Sy e TE 08 P AMPaR. PRt Movionsy dgseribed, A ysed herein,
si gni f i Epantsl’ ynd Emtterials ey fratbadnintehchangehidy, aldwoligh ttshaerldibs @oted ¢leit viee tenn
a di,sagg d s I n ffec he .| MM .of. t he present,
vah | oReangs: aRtAfikerERds Porsliled LGRS 1p BESiLhOR Rundlg e Fior g my
t he ri ght, for emempinah sitcrifonenufoaster 35005k ieilieoid ofahy pdrr aupsiidrs B Providing
responsifj, i t or materials and par g nt, fromth stoners
o Pt RN I e PgreS 40, $hi BROIRPE ABOarErG angherd DEShaner pravork
for mai iiedritbNgs itikEO LARNTIQS of ehad DEMY s leRistfe idfAY@RQE 88 1886 idIBhMk bdhent
data, stocking |locations, quantifies in each inventory, forecasting
mat er i afY¥Sfui FEnRIRTIOFDY ditee Y nBIOVSeS aptoammph Mt IdB TR SHRigies,
mat @5 i abnchid@RSACHiRAion R ciifeeMiOmal perdlRS Gk ishathe IR aNePRichehSindBrator 94,

retain omersbhlp of the parts
suppliers 36 and customers 30.

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
30  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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10 which the suppliers 36 deploy directly to custoner specified

war ehouses, which may be | ocated near the custoners 30, or near MRCs
32. The cu¥OonerEs9IBO are responsi bl e for maintaini ng tRECTWReakowsss
and physically controlling the part inventories. Certain functions of
the IMMare |located on-site 202 (FIG 13) at the custoner's (or

MRO s) |28#lssis.ahe stpmdiersddthepcaive sismificapiy dpttes iglormaiioniiban &y welldtaslprwise

15" cont Far Wekt SErgFARotony Bk RO WOIEM BF B REGPRIARINAN bidviebeine

cust onenrighepanisnad dah,| aovhetigbt Wast arthe ri80 tine, pidoat lawerentt.or i es,

interface with mai ntenance operations at the operations center 102

and interface with gl obal operations and suppliers 36. 0065 Central
manage s 40f Mhmmgwﬁg atedieny padpyonﬁﬂsiﬁtynfobmatelmals LV plan tregiz gdriddnt 9bm the

results in he in ration €es_as as in

al | owi ncJU%BIBPra. hds &t PTGy Hreishd th%fa‘i? F DA oo fip mettiiing
| nvent ohiyfoliSatRR bt MY idRetolid Whd h—ﬁfeﬁgir @ lstcBing DotARbYs, A0shrEeBNGhch
information is shared in the supply chain network, and conponent

i nf or mathARS Terprsing dnainil SHETERCnToE cRdh oM éﬂ alﬁamﬁa 788 slosipnending
the supplyerGDALRBERY] q@ssllgr{eﬁ%uﬂulwdh@chﬂéc? %@E%h% 3w rEﬂmsc'J's;/lflérﬁh BF the  pats

control to enable It to ovide certain nt eed service
t he Qustrdnglythe 3EpBers %depl@mmpqzt@ twquetomwnenﬁle@ WAtebpUGE, Wﬁnyh glaalbamr:e@d

the cust, She %%CI en{ Lb?'%értl\dﬁ??s 9b, i ESotdhdrh 3@%&%&;1%&5 198 hoBintaining the

inventory su e customer’”s service
requi r ervedhepsesianth pppeiclyicestreling e Itmvmagasat@nﬂammnénmb@f the IMM are

ouarant 95035 544 BIEL 3P TR 0B VBTL S RSB Bl TR S

expe ndabéleexpm sndarthigtaduetonat $nteu§ac\t aasmmfy (adt spbanswhieh a@d’lﬁét@bﬂ@d tWieh the

cust oners arts For exanple, rotable a

reparr aﬁf’r&rzg é\dﬁ‘dc rlﬁ%’(nl@aypéﬁatﬁg O§?lf HegIfE VR G Pisopet t%’é‘i“"é Ciow the
of f er ed chytoh&e3CGNRAL BivEntodidd, SIPRRE tvithi AGNnLharka SBerAfdrdtae Watatﬂ;ﬂﬁcenter
$/flight hour can be adj usted for aircraft ut|I|zat|on

(r ange/ d§2 pekinksiacsyith Si0BALHOPERHOWHPE SERRISH3S or geography. WO
2007/ 059322PCT/ US2006/ 044750 The custoner nay be given the option to

be charged a flat or a graduated rate. In the event that the
suppl i e96do Grafralgninageneit 96 he/agaisanied BInpdy dwin/cds Tyh! intggrtos hyesults in

hou M0 b a%ﬁesmhgrbﬁoﬁ %fpog%]sg = tv%ll %%HE@%CEE&P Yﬂl&l@mh QS&%mQ@Etrés Bﬂseg to custome1

per-repalr SI S. es can arged o per - transact
basi s, ireqiremanis.t Nejwak énvestoty b;ppannmltborrtb*t IMM mstgpqzhmr 94. f Buppln mdd@emtand

repairs 8y dal?%rﬁ% %mﬁcﬁ\}%ﬁt Sl_%pg? éhal eg'@grk &G | " epson(a %%ouingf'son is capture'a and

busi ness no exc
bui | dup sharemoh?hmtrsegratﬂmmd Mangerpem of sik s‘uppm ahaima;brnm;aesams dh/ﬂ\ahetﬂgmmt a4

war ehouse , ma enent receiving, .performnce war ehouse
managemail S bt dy SRk dhaniid R ehRR sdFios IR thpgstomer
ground SOpPor éx-fpll, HeEMM idR8AMkT 94 They @latdntde thddusiot@r QO SR rqamms@oﬂ fhrts
pl an and nage aircraft maintenance, and troubl eshoot parts and

et er | aldll P EgEE T 1B ANAREBISTERCTHEO AR taq SIS &F1 Vich & Vel isHBiRRenty Wih
utili zepeddiesMPhe IRMT RiSOMM ¥ ndenarhRed M ithilafiehanss, to FIG 7.

The MPT 150 is a naV|gat|onaI tool conprising an integrated suite of
applications that increase productivity and performance of

g:a'agt Sn %r&%% TRl ?Joﬁg of 8 KSuterARlhMGadd iK% M@IQ&&G&%M&%@ 5 ¥(§t5195p1'epairable

30 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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15 structural nodels take the custoner directly to the information it
needs to assist with maintenance issues, including parts and ot her
mat eri al s. WAREUKST2A50 is an integrated set of productiRGTYS26U66H4GS0
that unifies maintenance activities with access provided to technical
publ i catIL ons, training, maintenance, and engi neeri n(gli nformati on. The

cust omer i PHERRT RaY b‘b&%’f’l? EhﬁtOPB?%too‘?p@lﬁ{gﬁ% Aflahen %F%_ aflgratgpin fisvers that
create qushRRli&Sdo Abtdifed Rotslg H:?Efﬁbﬁas sQiQrgﬂeI‘. ¥n g@'ﬂ%h't AbiH asi8 GHE E\m‘?lrlﬁtecrator
manuf act urer "nmanual s, and create task card 00 The MPT 1 uses
3D ai r f rénBaypaetide theee palenntd BY-Tepaim brsit: aﬁ@ipwgblemma@e"@mp%maa 'per-
tabl es qfan&ef&ﬂ&‘]?%smt h@t a§ gla?e Q@Qst&ér% 31% f&roln@:idgnt% a&xlaecan be
information related t6 a speci rcra Iocat| n or NeNt .
Advarscedreiadel an miimg an@uhrnmqla@sstemeﬁss éaomﬂ]bwmpabnd)ddi,l tbs Mwésﬁ&mmﬂldes
by the MPT. 15 0.col.l ect t|on e.g. fault code .
Pbokup, Peps P 8L Sl cohBRRiRT, s PR Pl boi B8P winn
mai nt enamcﬁ)oﬁweskﬁﬁagemt:ﬂ dnideretaivng)| wsfoaoiics @f Wathesse. makged®li &h8Ceceiving,
automat es t he @Aﬁ?r Kf | OWPEW(}UI red to revi ew and aglprove docunent ati on
revi si orfSSHREPER S1HGR SUPRRT 1905y 850 L7 SHIRSFLSAMRESRYi t i ng tool s t hat

all ow the custoner to create and add their own docunentation and

notes. 30 006 9 The MPT 150 gi ves mai ntenance personnel such as
mech¥ni 067 ddp 2By e?’t i EPLOREE ik 19 Plane @RhiTRAPST nfadickpél Mitenance, and

Enbedded,aHRRYoE pdrRUn A& ifsﬁ{e@ 1sVéHh'aﬁ’dé§ lﬁwﬁrnoé@xy&awhen tRE LHEHD also

Service Bulletin eval uat i on. provi des a | aborati ve
wor kspadéliazdtheeMEE B0 P@M@ééﬁsﬁeﬁﬂllbéﬁgﬁ?ﬁee?fﬁm@ces@ EFEG o?}s ThraMHledites a

I Nt eNgGs. Rer %@%9@?@ B I inlffeb ALl wgppﬂ@a%ggfa}a?;ﬁﬁcg%g@ BB Rty and

used by t construct™"a nen
sol ut i orpedounanak eﬁmaihanmrreldm tsks. yActozetlhts atpini Zjiabﬂ:cb’a‘]D rsﬁmcnmliaigmns and

Real -t| nformtio pgates, e su he. cust has cess

the Tostrerel PRlsC Pt DR iR afifeshd oy, by iaBOR it pR3eE 56 S5, fin
oper at i omicemnes 134&,5, amﬂxdug Imvtalahatmltlmrmtérm aus DMPE S0 39 ag linnkatbd set of
24 hours 9 T 150 i s useful ssisting the .
cust omer6 et duee gart S WARERRF gt 1 wlE ati BrovRdr o fgbaon
deri ved phpeaibieg thlfnd ldain®iiMcd 3thdabskisdeane dnfosndtioni NThe @afbarr Atdchiical

i nformati on can be used to determ ne possible part or system
f ai | ur ePubHGiens dePaineRti By sy ibeyMEG 150 to create customized airline documents, modify

20  original equipment manufacturer manuals, and create task cards.

0068 The MPT 150 uses 3D airframe models and schematics of aircraft systems as “graphical”
tables of content that enable point-and-click access to all of the information related to a specific
aircraft location or component. Advanced data mining techniques and search capabilities are
25 used by the MPT 150 to collect all relevant information (e.g. fanlt code lookup, repair history,
maintenance procedures, part numbers, maintenance tasks) into the troubleshooting process. The
MPT 150 antomates 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.
30
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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10 be used to actively nmanage part tasks passed on to suppliers

t hrough MPT 150. The custoners 30 can be charged a fee to use access
and use the MPT 150 when participating in the I MM system which may
be the sane as or different than the fee that the custoners 30 woul d

pay if r -nartd ¢l nati in. | st oner ..access ta.the MPT
150 canSE1 eyﬁlﬁ%c%@g%gn?% Séﬁgb!&egﬂgpg%ﬁhge b@%ﬁ%&%s SIREPIY 8?5'%%‘ Nﬁ[heFB’FM?"e
exanpl elavigatiametetloiques awéddbpdghd MPTC ST belprihaviutdn @ASORS at MenthlSindEd of Bk

can be | ed inthe $/flight . hour. charge tg th ust ongr for

ot abt O FEClakd ] Bl o AR S e psimation updates
mai nt eranee thallhk enstahbvieds \acedsh & the endsOfurichereMlcal 3oGaRior! BR MBT 150 is
i ncl ud%é&(ﬁ]@%ﬁe flat charge or graduated rate for the | MM service.

0070 o eRSTAUgR Cetet oprndHiE Geatly ke pystamess 39 slobdiih Rhbeurohdas t h
the IMVS 20 previously described to further increase efficiencies,
and reduce the cost of providing turnkey integrated naintenance and
mat er i A% 9% dhy MIE 10 tshusclilign aswsting PaeudiPiies 30 niapage patsuml| mattrodd. The
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reliabili tby or availability have been net or exceeded.
(FIGS. 9 and 10) allows a variety of reports to be generated that are useful in planning and

execuiing maintenance tasks, and predicting future aircraft health. The reliability analysis data
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200074 Although this invention has been described with respect to
certain exenplary enbodinents, it is to be understood that the
speci fi c ewpbodivmeymes are for purposes of illustration aud/usatos/o44750
limtation, as other variations will occur to those of skill in the
art. For exanple, while the preferred enbodi mrent has been descri bed

i n conndét iaoth thei elatedirslidplpl iveppris dro ten bé pdvaategedquplydwed to prsablipy benchoprks

can als Usec t d ergty f

veni o od a3l Me PSS o HEE Gitidnts BRPIHEY oRuBED® Fdr) BREBLR, the o
managi ng;oﬁsoﬁadpﬁ’om dhaomboahdnatsamsaﬁ@s casdﬁls bm\@mdnt@ece]ﬁibelaiy mifororadit that
for 5cust e, st A n

net vor K SRR EF SRRGBpPt et et et e S Rere it o8 By prsvoere
mat ersi alsgstéhs W&@rﬁﬁﬁingjﬂialagﬁﬁlﬁﬂﬂgﬁﬂ ﬁoﬁﬁa ut11r11zat10n 66d hewdthng the DSbv@U Kystems
i ntegrator to manage.the suppliers nd the inventories at e

e e eAGHRoag TPt O B UG H A e mELSe oy e Serat i eness of
access L@ flﬁﬁ&‘cenhﬁcg%eﬂ)%eaaﬂdeﬂeﬁt%' 1&&[ drld8r ﬁmtsu(sf BAVS BSheroB 1RifviBQA hileraft

the aircraft, the real-tine atab i ng usef ul nperformn

mai nt enand &ortlexjidet.i Hegng He refipbEity Efermstipmioaithreigdividulpdrcialy b‘PﬁCkaS may be
2. The p%%t?@%g&{ £z i 3 c}ljre feber el {ﬁe§et GRchdhid BRL WeleShe Jb ¢ ld@t@xtduﬂg tdf Dess

data f on-board aircra ystens, storing the data
el ector onmilzmbgitpragéndevi ce; and

0073 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
15  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 whether or not the benchmarks

established for reliability or availability have been met or exceeded.

26 0074 Although this invention has been described with respect to certain exemplary
embodiments, it is to be understood that the specific embodiments are for purposes of illustration
and not limitation, as other variations will occur to those of skill in the art. For example, while
the preferred embodiment has been described in connection with its application to aircraft {leets,
the invention can also be used with and successfully applied to other types of vehicles and

25  vessels.
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providing the customer with an el ectronic navigation tool allow ng
the custoner to retrieve and navigate through the stored data.

203. The nmethod of claim2, wherein the data is stored in a conputer
based server, and the custoner is provided with access to the

navi gati onal tool through a web po?&%lé 4. The nethod of claiml,
wherein the data i s maintained at IffISsite hosted by the

i nt egr &Viet is cdigled Be cust oner accesses the data using a web browser.
25 5. The nethod of claim11, further conprising the steps of:

(E) providing the custoner with access to technical information

relating toat RemhPREmabsing a,fa._nﬁ.g1;){3}{ncl'1ai11 6F %aﬁfi&!iﬂ%@% E&@ﬁ%'{{%&? gﬁéraﬂ“férh

a navigation tool for accessi d navi gating 30t hroug ata and
t eclini eastomers.sematisiopthesteFhel met hod of claim 1, wherein the data

i ncl udes fat’A)t S F&Hﬁﬁl Qﬂet%rkooTn9£&fagsu§1\éﬁérgm resulting in the need
ce. :

for aircraft “mai nfenance servi e nethod of claiml1l, wherein

t he net wor k(B)nt egsiatabringandeveantapblihe alateriils amistoenes dppgraedsites) or der

to mai ntain,the i nventori he met hod of_. claim.,1, wherein t?r]gf
of

rres.. 8
mat o 8l 5 néPnt AP TR PRI B R FoTREE AR BHiFeY by HSURETCHgh i
the designated; and,
] (D)  providing the customers with electronic access to real-time data relating to the
status of systems on-board the aircraft, the real-time data being useful in performing

maintenance requiring the materials maintained in the inventory.

2, The method of claim 1, wherein step (D) includes:
15 collecting the data from the on-board aircraft systems,
storing the data in a electronic storage device; and,
providing the customer with an electronic navigation tool allowing the customer to

retrieve and navigate through the stored data.

20 3, The method of claim 2, wherein the data is stored in a computer based server, and the

customer is provided with access to the navigational tool through a web portal.

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.
25
5. The method of claim 1, further corprising the steps of:
(E)  providing the customer with access to technical information relating to the
materials; and,
(F)  providing the customer with a navigation tool for accessing and navigating

30 through the data and technical information.

6. The method of claim 1, wherein the data includes faulis occurring in on-board systems

resulting in the need for aircraft maintenance service.
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9. An integrated supply chain managenent systemfor materials used in
servicing vehicle fleets for custoners, conprising: a network of
mat eri al suppliers for supplying naterials used in servicing the
vehi cl es; 10an inventory of the materials |located at each of the

Cust o o TR 3 5, BB B S RGO b

for colsipphitishgordedto edatntein-tipcavehtstkba reveal i ng possi bl e probl ens on

t he vehicle requiring maintenance involving use of the materials; 15a
storage device for storing the collected data; a navigation
tool f@r al frRWnBBod BECIAHST, AR eIl Bie AREERR Iﬁmaﬁ@a/haﬂa %v%ﬁ%lgéé%e W&‘eab
data in order to determne the need for naterials required to servi

t he SveMiesreelisgnd, a shared data communi cation network
connecting the customers with the supply chain nanager and the

navi gation tool. 20 10. The systemof claim9, wherein the
communPcat i 4n imegraed lsu;i:pi:c lchade snamagearpuiystembfes ehtdradd useeé riv e¢rvicogatchidle
at a Slt t he supply chain nmanager and having a set of

st or ed |%§ffﬁ%s??r8?{§’°¥8’1pnﬁlﬁgryl ng out supply chain management

functions. 2hstdorkhd nitEiamappfiers Fatistpplyiny\ReleAhIR ubdian G 15 dhRles;
network includes a communi cation termnal | ocated at each of the

cusfoner de®t ’@H%t@éi of fhe @aatgrisls lapaies 4t arphiof the cusipwpdesigaatadpittsand
receive Comﬂfgﬁ?t dhafs nhgiMe&n: | a%a%féégl é}ﬁgmto?l? of Lrg?% Wer hé’rld” @tgﬁﬁ’

and to access the navigation too e syste al m er ern
t he comtvamicnest i ons network includes: a web site hosted by the supply

chain mnagggysﬁaﬂgfog rc81‘{éc€h£ Yerisrs %rslfbozgrg d%g%ev%%ﬁﬂggggslsl%fe prc%)lems on the vehicle

requiring maintenance involving use of the materjals;
15 a storage device for storing the collected data;
a navigation tool for allowing the customer to access and navigate through the data in
order to determine the need for materials required to service the vehicle; and,
a shared data communication network connecting the customers with the supply chain

manager and the navigation tool.

20
10.  The system of claim 9, wherein the communication network includes a computer based
host server located at a site operated by the supply chain manager and having a set of stored
instructions for carrying out supply chain management functions.

25 11.  The system of claim 9, wherein the communication network includes a communication

terminal located at each of the customer designated sites for enabling the customer to send and
receive communications between its site and the supply chain manager, and to access the

navigation tool.

30 12, The system of claim 9 wherein the communications network includes:
a web site hosted by the supply chain manager and providing access to the navigation
tool,

a portal to the web site accessible through the world wide web, and
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a portal to the web site accessible through the world wi de web, and
22 wherein the custoner uses a web browser to access the
navi gati onal tool.

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