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003 While some minor maintenance, e.g. line maintenance, is performed by certain airline
25  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
30  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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operations center; and, managing a plurality of vehicle
hours and cycles of the aircraft and other information relating to the health or majntenance status
of the aircraft. The maintenance is performed by MROs who received maintenance planning and
scheduling directives from the operations center. The MROs, part suppliers and the customers
share information through a common data network.
20
006 In accordance with another aspect of the invention, a method is provided for managing
maintenance of fleet vehicles for multiple customers. The method comprises the steps of:
collecting data related to the operation of the vehicles; converting the collected data into
maintenance information useful in managing maintenance for the vehicles; accessing the

25 1maintenance information at a central operations center; and, managing a plurality of vehicle

maintenance providers from the operations center using the maintenance information.

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

plurality of part suppliers to provide parts required for supporting the maintenance provided by
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25 0010  Various additional objects, features and advantages of the present invention can be more
fully appreciated with reference to the detailed description and accompanying drawings that

follow.



250010Vari ous additional objects, features and advantages of the
present invention can be nore fully appreciated with reference to the
det ai | ed d¥9PPS93BH and acconpanyi ng drawi ngs that f ol PEUUS2008044744
2007/ 059318PCT/ US2006/ 04%@ F_DESCRI PTI ON_OF_ THE DRAW NGS 0011
FIG 1is a block diagra vﬁ%&ﬁ?@%ﬁgﬂ%ﬁp%@@@éﬁﬁfor managi ng

mai nt enance and materials for a fleet of aircraft. 5 0012 FIG 2 is a
bl ock di agram showi ng the organi zation of an integrated mai ntenance
and mat el04l s Héhdgerghiockiggram showing(hd Bridt 4B sy8teirsfoa nivhagikg diaAgsnaibe and

show ng t [ f .gnal el enents of the system shown 10in FIG
2. 0014 ﬁ%r&kf??%e%ﬁg%&u I'agram showi ng the functional elenments of

the istegrated materials managenent and the mai ntenance services in
relation to a central operations center. 150015FIG 5 is a block
di agr am $Hbwi n§F Helsor Blark disgragnehowing the jcgasimaiioef e iregrdted mirintanadoe and

owner s/ opek At AlmanE%ent PR suppliers and the central operations
center. O00l6FI ClinanG I snapf:go )i ned bl ock and di agrammatic vi ew show ng

additional details of the integrated materials managenent and

mai nt ena sy . including aircraft on-board systens, 20and
Gopt ot i ag0ho Tcanst b PlstCisitass SHIRSE the PR BRGHNR e thesystem shown

shariipg e Fichs i nformati on between the MSP, the suppliers and the
MROs. 0017 FIG 7 is a block diagram showi ng the fl ow of data and
information in the integrated materials managenent and mai nt enance

System 014 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.

15 0015 FIG. 5 is a block diagram showing the organizational relationship between the aircraft

owners/operator, MROs, parts suppliers and the central operations center.

0016  FIG. 6 is a combined block and diagrammatic view showing additional details of the
integrated materials management and maintenance system, including aircraft on-board systems,
20 and depicting the transformation of data into information, and the sharing of this information

between the MSP, the suppliers and the MROs,

0017  FIG. 7 is a block diagram showing the flow of data and information in the integrated
materials management and maintenance system,

25
0018  FIG. 8 is a block diagram showing how aircraft configuration data is gathered and used

in the integrated materials management system,

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

30 is gathered and stored as centralized information.



25 0018FIG 8 is a block diagram showi ng how aircraft configuration
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0023FIG 13 is a diagrammatic view useful in understanding the

i ntegrated material s managenent system of the present invention,

showi n r I @nghi t RS ih oS ' Ehe. fal S
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PREFERREDtESDNNENTSIcO @24 mitetal serdtesws the prior art arrangement for
managi ng mai ntenance and materials for a fleet of aircraft. Aircraft

in a fleet controlled by owners or operators 30 receive mai nt enance
and nepad23parFIs. f 1300 ¥ ideAtBm8R VeSS usddiill AR ddd¥rstindRE $hE SniBRARE SABRBLials

and control of the airline . ) ) ] i ,
management system of the present invention, showing the relationship between material

suppliers, the materials supply integrator and the customers.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

0024  FIG. 1 shows the prior art arrangement for managing maintenance and materials for a
fleet of aircraft. Aircraft in a fleet controlled by owners or operators 30 receive maintenance and
repair parts from various sources, primarily under the management and control of the airline
20  operators 30. The airline operators 30 perform their own maintenance or contract with
maintenance, repair and overhaul organizations (MROs) 32 who provide major maintenance
services at so-called base maintenance locations, however in some cases the MROs 32 may also
provide minor maintenance services at so-called line maintenance locations or facilities. The
aircraft OEMs (Original Equipment Manufacturers) 34 provide OEM parts to airlines and the
25 MROs 32 which are maintained in the MRO’s inventory 42.

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

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

5
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recorder, aircraft health management and aircraft configuration information. Information is

O

exchanged between the operations center 46 and the airline customers 30. For example,
information is obtained from the airline operators 30 relating to performance of the aircraft,
departure and arrival information, reliability data, etc. The information from the on-board
25  systems 48 and the airline operators 30 is used for a variety of purposes at the operation center
46, including scheduling and ordering of parts, scheduling and ordering of maintenance
operations and determining aircraft utilization that is converted into the price charged to the

airline operators 30 for the services rendered by the MSP.

30 0028  Information is exchanged between the MROs 32 and the operation center 46 which

facilitates scheduling and coordination of base and/or line maintenance for the customer’s
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30 of the part inventory at the customer’s warehouse. This real time information is used by the MSP

to allow timely reordering of replacement parts, and just-in-time delivery to the customer’s

warchouse in order to maintain part inventories at optimum levels. When the operation center 46
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0036  Attention is now directed to FIG, 5 which shows in greater detail how IMMS provided
to customers is managed by the MSP using a central operations center 46. The MSP contracts
with and manages MROs 32 who provide onsite line maintenance 92, generally at locations

25 where the customers 30 fly. The MROs 32 also provide the customers with base maintenance,
coordinated by the central operations center 46. In instances where unplanned maintenance is
required, based on on-board systems, the operations center acts as a global integrator of the parts,
engineering, services and maintenance tasks to perform the necessary work to remedy the fault.
In IMMS, however, the operation center 46 manages the entire materials supply chain, ordering

30 parts directly from the OEM 96, network suppliers 98 and various other suppliers 36, and arrange
for their delivery to the MROs 32.
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an I pjernet web portal 100. 20 0039 The onboard data systens 50
include a variety of devices and record nanagenent systens

i nt er con?iB&ét edlhenenbogid data snsons d0datladdbasvadgy & dores matlwerdid ohanagement

appl i cat gy@t@ﬁls interconnected through an onboard data bus 48. A core network of applications
connected with bus 48 includes, for example electronic log book records 144, which is an

electronic flight bag application 142, as flying configuration records 140, an onboard as flying

25  configuration application 138 and an onboard health management function application 136. The
electronic flight bag application 142 provides the aircraft pilot with electroﬁic charts, aircraft
performance calculations, electronic documents, fault. finders and electronic check lists. The

electronic log book record 144 includes information related to aircraft faults that have been

recorded onboard, or entered manually by the crew or aircraft personnel. The as flying

30 configuration application 138 and AFC records 140 provide information concerning the current
configuration of the aircraft. The onboard health management function 136 comprises aircraft

system monitoring functions that relay, in real time, the current status of the aircraft systems
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proprletary wireless internet connection such as Connexiongy 130 provided by the Boeing
Company, wireless link 128 and associated termiinal wireless infrastructure 120, aircraft
communication addressing and reporting systems (ACARS) 126 as well as cabin wireless
20 networks 124 which communicate to the operation center 46 through interface devices 116
typically used by aircraft mechanics. Systems suitable for use in wirelessly transmitting the data
are disclosed in US Patent Application No. US 2005/0026609 Al published February 3, 2005,
and US Patent Application Publication No. US 2003/0003872 A1, published January 2, 2003.

23
0042  Additional onboard systems suitable for use with the present invention are disclosed in
copending applications: US Patent Application No: 10/976,662 entitled: “Wireless Airport
Maintenance Access Point” filed 27 October 2004 [Attorney Docket No. 04-0691] to Allen and
Mitchell; US Patent Application No: 11/191,645 entitled “Airborne Electronic Logbook

30 Instances and Ground Based Data System”, filed 28 July 2005 to Yukama et al. [Attorney Docket
No. 04-1202], US Patent Application No. 11/176,831, entitled *Distributed Data Load
Management System Using Wireless Satellite or ACARS”, filed 07 July 2005 to David L. Allen
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issues. The IMM server 118 is connected to the MROs 32 and operators 30 via the web portal

100, and is connected with the suppliers 36 via the onsite IMM site server 102.

0044  FIG. 7 shows, in block diagram form, the flow of information and data between the
20 onboard systems 50, MEM server 108, the suppliers 36 and the MROs 32. In one possible
embodiment, all faults registered by the OHMF 136 are logged in the ELB 144, filtered and
delivered to a ground based server which collects these faults, as well as unfiltered faults directly
from the OHMF 136. The ground based server site 146 communicates with the MEM server 108.
Other techniques are possible for delivering the faults to the server 108. Both IMMS and non-
25 IMMS airline maintenance history is provided to an in-service data program server (ISDF) 110

which also exchanges information with the IMM server 118.

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

analyzing structural repairs, making usc of accumulated repair knowledge and maintaining
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materials for the aircraft. The as-delivered configuration data 154

is provided to the server 108 which defines the configuration of the
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stored iouwser demildD8pecRar inf@mandd ahd allewsile @Osfiguration information relating to the

aircraft. The IMM site server 102 stores inventory and material data, stocking location
30  information, part quantity information, forecasting information, planning information and
transaction information. Finally, the ISDP server 110 stores in-service data warehouse

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

0051  The reliability analysis information 164 is used to produce reports shown at 176,
including chronic system reports, chronic component reports, cancellation and delay information,
engine condition meonitoring and IFSD (In Flight Shutdown). The line/base maintenance
25  execution information 166 is utilized to produce maintenance control data shown at 178 which
may include flight schedules, dispatch items, deferrals, AOG’s (aircraft-on-ground) and
diversions. The line/base maintenance planning information 166 is used to produce a variety of
maintenance planning reports, including maintenance forecasts, station/facilities scheduling,
coordination of maintenance, and maintenance visit packages (task cards and parts). The
30  maintenance control data information 170 is used to execute maintenance as shown at 182 which
includes accomplishment and sign off of all the signed maintenance tasks and receiving and

processing log book data.
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cancel | &timpnovarite dekdylingrof onamteianes faelﬂngﬂm arderthigtiags antbmate@naisnﬁhamo's

| FSD (1 n, Fl / t '

o S O s b D B SRR SR b B

at 178 wisé Sﬁhusﬁ&Yo iniysrb¥iBe idchﬂaﬁe ¢ BRRH B Ihe aHD nadr%ham%@ e dE@ bRy balsd

AOG s (aircraft-on- gfround and diversions. The |ine/base maintenance
#H

pl anni n& A#EPNRRYT & tle@lqs geapsded 00 ther Blelhcld4 avlish ivdtimpately ueetlnine epieved
Pl anpi ng, [ GAGLd odeﬁ@% H?laﬁg'tﬁ'% &A?&‘{}&%mﬁr?erdgéi it igma%ﬁ‘st R E@gﬂoln' hd &2
schedul I'ng, coo dination o enance tenance Vi

packagesodrt agkensaiodsndathe rakaed Shintehinte %omgmeﬁim eheCapatatiohs éaien46, may
i i is used to execute mai nt enance as shown at 182 which

informatjion 17
i ncl udeélf?%lé)&ofﬁ%maglhﬁ%ﬁlee anterigls gdopart §ophets 30n&be; gL ddvARtagERITinkss this
tasks aﬂﬁ‘mfrﬁﬁ@d f@ R ARAMPLOEESSH A nda %ﬂal@ Qﬁé( ttﬁcy su%???e_ﬁhgr to the ¢ 1st0mers

information col |l ected by the “on-boar syste ransmtte
t he opepatitbndRseniZor uﬁsoi‘essqunétyl related tphablangs d’toe dx&mpin,t tha andeard epe rnnght

generated at rati ons 46 r. 0.the MRCs 32
Sho Thee 5 Rk buR 4RGN heBR b 1 SRS SR B RiG of 't he 5
mai nt enance they provide to the custoners 30. For exanple, the MRGs
may use the information to inprove the scheduling of maintenance

faci | itPeS orSyskasr fwigblplet $se i perlrevingafasme vhshevrostiensndistustsd adeve His
data t Odgagéeﬁr PrePath zg.gﬁ c‘é’éﬁﬂ NQ flO/r%b 16 nﬁﬂ%ﬁ “I\fhﬁitc 'mé’m%?lﬁé%i{ep[%gﬁng

The data can al s6 beé the t ni que or gathering

dat a. F8pstax am)Methoti’h eaycmmaetrm,yﬁIhEO’lmdmhozaﬁ)e\aﬁdi p@bmhw fzaﬁhguscma&s Us
recorded by the ELB 144 which uItlnateI’écgfesu t 1n r}p
I

oo ookl Bhea Bl SE s s A neviiatian ol Aot Bt 16 dioigmoer 2004
oper ati QR§ief SRYEEmA METQMAA ?o‘ﬂ%@@rﬂo%ﬁt B Oror %Qittﬂgdlﬁﬁén@tjig ﬁfseglcle

mai nt enance reports generated at the operations center
be fed bbhakolmg Etnldé{erpmttmg |Sa$tsm’é,r’cd Nbagptons apqil[A&omeyBBpelwthon%fOQW} as well as

ot or1 oS Bt ARt S Ry Bt P bty B RFud ARl bbafho Mepgzement
MROs 32gy. s%mstﬁdsmém&dsg%@tbhiey erlke@l\%dom@@:] 8 %ell E@E}S%@Hﬁ)&ﬁp Nd€0/360, 295

on-board data nmi ght 15be used by the supp iers to analyze why a part
exhi2bi t entgleASiAEIN i Raja MpniiptingaBraress BoBesy.stledrd’ Sighruat OBdry Maggigrp et al

perfor ntﬂtgorI?%oc%tl{IQ%z-lz%]t.' ons di scussed above are

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

into an RFID tag which is attached to the part. The part is shipped from the OEM tio the
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disclosed in U S. Patent Application No. 10/360, 295 entitled "Vehicle
Moni t ori ng_and aJ)ortl ng System and Method", by Basu et aI{j filed 07
February 2883%Ufd 8ol i shed 12 August 2004 as US 20 PatR&ri{Useppe/oddrss

2004/ 015 l. 9 led 10 No
2004 ent ?%%Z%F Syst e?nfé"}\?g%%dgfbg 1%3%%30 []?ttigé oL ge?cne tatdﬁ(é‘:ilvgl%ﬂﬁlsﬁgcﬁp? the
Pr edi ct i FID mag\e inéad|aad Moninfamiation Bmﬂtoﬂﬂﬁ@ﬂtyl 1’8@1&5@%@ detbAYB A g8 ﬁ:ﬂl%glster

et al [Attorn% Docket__No. 05-0919] .as wel|l as US Patentkﬁgg1
10/ 884, 5E%5°%} phie gart.y JYRenahe Ratk iy tepqivag: into\iayeniqry 2%, dhe (98 A dgain read

Syst ens aﬁtﬂﬁl‘éésttil@éh%c:{tﬁht&rtﬂ@
Patent App. No. 10/°360, 295 2?@5 F f‘éoredgﬂ %Slﬁﬁ %%?%k %2??@?‘#’%‘3&?‘%{’%1@&1‘1&1’1‘3
Pr oce§s" jdefiificationpgfddhelsar ylePioB3urdyoshihlzgi ore et al [Attorney Docket

No. 02-1259]. 0054FI G 11 shows the flow of a typical part in the

| MV system and the use of REID (radio frequency identification)

tags to ed3b i NwheRedsi fag idRehndvée Mol MivBHoRand 5 reddy b4 m&tﬂf‘ed%@wo the MRO
manuf acturer  of the part enters information into a central connon

dat abaserf9¥s wRteltioncpiudies Perieatpd?2 andintbisr entiseriy apcondadbér therdatabase 198,
st at us, 0 nred i.nto.an RFI
tag whi cEfB%%ﬁg%dgsac%l Tglﬁ%eore{n-fgbéé {54 iFﬁ%th Olslsngé 81[ PEd Y OIS heY Bepputed
to the vihepGO7 OFU3 EBHRCH tdsmec{mmféﬁtb@mapws@nomtae 19@%@{1&@@@%1&%

for i nspectl 0 1 on recgeipt a ceivin | nspection, the RHD
tag i s r&5gY %1 Heﬂa’r‘i@cg?l}‘ilfr(‘? i'8 ﬁnvegt"%%‘i‘rglﬁ iagsrtelpd R tam s ypdated apvequired.

dat abaseAl:98whén the gard is%mf)%%d?ﬁ uﬁrfentB th@ %Ehymg\@@ﬁh%wﬁmﬂ%éordsz}: dated in

received into inventory at 188, the Dtag’'1s agaln read an e

st at us/ | BeAEMserrr 10 part is recorded in the database 198. O her

forms of readable 5identification tags, |abels or devices are

possi bl e. 0055 When the part is renoved frominventory and is ready

to besin8AHl | ets plevib8y desesibediboveamideisthe MAME dyafehn thefiriinb @p@atot c@tomers
corded in the database 198. Unserviceabl e

192 and this en i's
parts arB"F @%&ﬁdg%& E‘“Tg asg aiisnERGRe Al (DI ALASH okbls BYTS (ARAZEMENeynd
are rout fdeitd o@Irki@% of ‘i’mﬁ@mﬁﬁ@r&gﬁ Eeli%ﬂﬁtyoa&dh@amltlfyo rThrerq@gb"s P df%rm all line

shown at 196, the unservi ceabl e part 1s Trecelved epai
r et ur nedatdobisa \/Ieﬁtlfen%ﬂce aprgvidh efoaléingo @IlChf@dltﬁF laid tsherei periopdatce dhuasntees and

required, . t |s re frominv or

as- flyi ng con’fgl gur g@l o[&ﬁ\gggor & Bre! ﬁpd f&P nSUtpR rﬁ/l’:zwyrgéjit‘%@?mﬁorépa“ignd
005620As veghaubilist parthe 80t lbeshasdmventesndririndehtvds M Gy 84T t he

airline operator customers purchase all |ine and base nuaint enance,

al | expendabl e and rotable parts management, and receive guar ant ees

of mi ni muw7ai redratihg h&b&@b{dlﬂz}/m@ﬁ\@sxﬂf@ l:l?a%el thi xusé&g 5'& MM
all line and base nai ntenance, provid ng an acl |es an

share pe&eﬁmme‘ed@ubasachpe@sclm@ fen dleght: |hvmsuamg h] vehiey Iolf/l\zfﬁtesle rty iesteblish the

provi der prlc-g %alp ar tF()?lé RE: l'qlaigr ﬁie prick cﬂ'arié rcén? e made t %Ie rdegen ent on the size of the

25 customer’s fleet that is receiving service, aircraft utilization {cycles and length of flight), the
aumber of destinations for the aircraft over a service period, the operating environment of the
aircraft, the number and location of line and base maintenance stations, and other factors. Either
flat or graduated rates, or both, may be used. The charge rate may be adjusted based on
performance agreements between the service provider and the customer. For example, in the

30  event that the reliability of an IMMS maintained aircraft falls below an agreed-on standard, or is

not available for at least a minimum length of time during a service period, the charge rate may
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20 overhaul their parts, and al so share guarantees and incentives

with the MSP. 0057 Referring nowto FIG 12, the MSP may charge the
cust oner s 80 2¢G03%3k% | MVS or | MM servi ces provi ded bas di Tgrb2e068kEtge
per flight hour using a variety of criteria tqQ establish the price
char ge. E%?‘Pgﬁf?ﬂﬂ 2 gg&“ﬁ’g'oﬁ‘ra?@é‘ﬁ‘btﬂﬁﬁ@eﬂﬁa‘ﬁ thre2ifrRg @P¢atop @rdjéf‘pféﬁl dgtairgratt is
t he size @forkfQice25 custonmer's fleet that is receiving service,

aircraft utilization (cycles and length of flight), the nunber of
destinations for the aircraft over a service period, the operati ng

envi ron of e nunber an ocat.i | i n

it enat o GG olnanky B Geanis irepE e ppea a R, For
ratess oexdngild) mitahly e quatdy. Tihe MYRLEE chake HRkshtendimisinttn Bacade Fhe
performance agreenents between the service provider and the custoner.

For exanfl@, numbelt Pfeirgréh Akt howstis dese thea an aBiepd-oxy memimum leNmEThe exact method
mai nt ain t i~ not

aval | abl o oy o R ea LBl Bl 28 RRR AL h P8 fen s $9yf1g) e Mo,
period, Mxh2r gatrsapgiesnp6 z\ﬂﬁ) 280ati:0nRKk1 8PCT GeiiRAB6 howdved 4 teemethod for
adj ust ed reed on .anpu to conpensate the ajrline qgperator

for the ?Sil?%é‘ali‘ LS r AR DS '§“P enfpd W, pR% O W%ﬁ%ﬁ%?aﬁﬁ&lgmﬂms using
per f gg m&ﬁﬁn&ﬂﬁa&ﬁﬁ&&@%eﬂ%o@ﬁb?%@é‘ﬁdﬂ'léﬁqn%@artadl usted periodically,

for 5 exanple, nonthly or quarterly MSP nmay charge the custoner

a mnimum base fee if the total nurrber of aircraft flight hours is

l ess th n The ct, met hod and criteri
for est quﬁ;@s hﬁ%sﬁg’%fb% A g 1 %W%% etﬁa f\ﬁ%ﬂ ARG FRIORS enélﬁ%ﬁet ared Wit the
bet ween MRONBR, thdVROPliA2, praé};tanﬁ)ltpﬂl the MST3Rile t0mbdl €he Sk TR Gite?: promised

Gener al I%/)égomever t he thod for establishing pricing can be
i mpl emenPdi® BSEHMRFT GHE (hf b RSATEARCE R PR MR A 3t MR Osrestionsefiihe reyenue from

compn t@e Qﬁbt@h&@ﬁ cebd adiDQUN abndase Si]:‘rﬁl'aﬂfgf ke M@E ahid 1o BRA%me r%arantee

Responsi bi | guar antees given by the e custoners

be shar e® 1tW‘|1€t %lqshbpmaamb}t the pytsppppler she MSP thlme the suppherl\/SP

fails to neet the guarantee criteria promsed to the custonmer due to

sub- performance by an MRO 32, that MRO s portion of the revenue from
0060  Pricing to the customer may also be adjusted to reflect agreed-on petformance

incentives given to the MSP which it may share with the MROs 32 and part suppliers 36. For
20  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.

0061  The revenues generated by the IMMS system may be shared with the MROs 32, if
25  desired, particularly for unscheduled line maintenance. The MROs’ share of the revenue may be
based on the number of departures, for example, and factored by the MRO’s dispatch reliability
performance. NFF (no fault found) charges due to improper trouble shooting can be charged

back to the responsible MRO.

30 0062  The calculations to determine reliability preferably distinguish between chargeable and
non-chargeable events. Chargeable events are those caused by known or suspected malfunctions

of the aircraft, its systems, components or processes/procedures used by the IMMS service
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15 the custoner can be adjusted downwardly. Simlarly, if the MSP

fails to neet the guarantee criteria due sub-perfornmance by the parts
suppl i er, Wﬁé“W%y penal i ze the supplier. 0060Pri ci nRfFHS2p4e844744

cust oner al so_.be I ect a eed- on perfornance .
Cnoent | vEOHED R 16 MO el Bn F e HEr RS Shoulsiae the
par t supﬁ&ah&ﬁ@ 2. Mclﬁiige@maewn%sare H{aﬁe Mﬁ&%h@&y&ﬂﬁd& bentMpBr AR YMMS

agree on an incentive arrangenent where the custoner 32 pays nore
t han t hesHivEpRIovideaeigbe MR@, e.g. 105% of the normal rate, where the
MSP exceeds the guarantee criteria by nore than an agreed-on anount.
0061 The revenues generated by the EVIMS system may be shared with

t he MROsOB3, IReTE&ndfﬁlnbﬁidnadbafohamthﬂy kyFIGH, 4u8\S5; Tegld |18 dwhich @epict details of
mai nt enanc share of the revenue nay be based on the

MRCS!

number of€ rsmffl%s FIG.dp seuhibe eclatignghip hetvsen drepiiling apqpror qusipmasni and
i abi |

reliabil j m&g@&é@h@%ﬁ@of i gegq%ag%% fs%gp 0 @J&%ﬁggpg&%&l& 0P R arts

troubl e shootl ng can e respons
0062The Betivork Iatmagﬁsortlmegietoe Bm wiech einitelihd MSP, pneei‘oesla kibwltiéds tAsngped dbrein,

bet ween ghar.geabl.e an ,hon eabl ... Char even ar.e
Phose: cadtBn RO KreRRtsy 287 6 SeldnCirr et Lot T ShoiSps Epfa% sl ffgerm
Syst eqrs, “aaeRaseinsra0y mélﬁe@mmeﬁéﬁym%e wﬁ@t@ornmﬁshg £th $Lmay
WO 2007/ 059318PCT/ US2006/ 044744 provider, or the MRO Pref era

only ¢ ha'P“g danpramplre i airaiFie eBiiAEET Bhwaish dyalsr onecpfitireparicuppli 36 providing
rate. Flgfbﬁ I %ﬁﬂgg cﬁé‘f&ﬂ&’? 30! & LID g ?\/Il?(\ﬁ? E&S I\qﬁ%‘%& gﬁ@%&%ﬁy(?ﬁlgl gshl%e network

control servi ce p}' oVl aer or erence 1| s
now madeintsgrator 94 ekey adantaESSt e, OBM'6 exiftiamn thfthSruondre @hd degi$tizt management

details of the stem.. FI G hows, the rel ati onshi p between the
airline BPEMSt 02& CHE%&B‘T"PEY glsﬁ'é)sseda#g’[@nprioﬁ’fi%b Fa‘ioéan%ﬁr\r%%ﬁﬁﬂu%‘f‘rep‘ﬁ ith suppiigrs,
mat e al insMARlg| a%rﬁfo%ﬁat%%@hﬂeaﬁrc%gﬁferﬁlﬁ@thﬁ QAR of AitafheRAch Shd ROk 04,
manager or int egrator 94, which can 'be the MSP, previously described.

As used W@pke 30 apdeusiomesnd.” materi al s” may be used interchangeabl y,

al though it should be noted that the term 10 "material s" generally
refers to consunable itens in the aviation industry. The integrator

94 may b@g64f or Thex Bvibl eystean Ieazbragesaﬂ;b amiinyfodct single mdhagdthand enfityadoSifetitely
of the part sup Ilers 33?{& VI d|n OEM rts to the custoners 30, or

Lo the Meer 330 igsmipyee o the pviatian seRviesysuprly clipin. By
t akeso adiiaRi-ARe 2084 niah@gu%msssuggﬂl[vmlﬂ gsmgfarsﬁﬁlerlﬁfe HEd? 98NEhsksQg Rt duS®mer 30

managenent systens previously di scuSsed,” | MM provides a conmon
i nf rast re¢pet ber sigpaficantlyuspudedy and R@t defislerstperformandendaor eatrimyaved. A significant

ar chi t ec(%ﬂbroﬁmtx gsgfs é:ng{emférscogﬁ%d%glg\'eky&r%rmg? § "i‘mBr% ween (e s{xﬁlﬁiﬁ%r’a%ttﬁlough

94, suppliers usto
improved part demand information from airline operations, Through aggregation and analysis,

the suppliers 36 receive significantly better information than they would otherwise receive in a
25 disaggregated supply chain. In effect, the IMM of the present invention provides the right parts

and data, at the right place, at the right time, and at lower cost.

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

material transactions. As previously described, the suppliers 36 retain ownership of the parts
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0064The | MM system | everages the ability of a single managenent
entity to effectively gather and dissem nate data and information up
and down tWE 28%705%31%n servi ces supply chain. By 20 i nt eRffTA¥T2Ae/ 47d+

managi ng this. suppl. ajn using, a single integrator 94, cqQsts to the
cust orrer @b’@%“ﬁ’@hé@ éﬁ. P@é{ﬁﬂiﬁ@?ﬁ’rt@aﬂ%@?r %Jﬁa%géwea%wwﬁﬁl may be located
per f or MRER deAdhsdenetd TR, QY 86kr MROL 891 1S ARonARP 9 bidbd¥ndifle ‘{?61-‘%%%1&9%['@3

cost and del i verMerf(_)rmance i nprovenent to the suppliers 36 thr
i mpr oved weEheusgE ARch ghysidaly eenttadiing the rpagti inYentmiesp dleatinofsetionh pb tghMM are

aggregat i | s, (4\he..suppliers 3 ceive.significantl .
00 9% BReAR RN ES, 1R BB (ReBBTS RE ARSI m i
25di saggsegati®d mdpplagedcdudiomer bfterfikcd @Gtninal (ot Ishdhf whie o 88®6iked with the

invention provides the right parts and data, at the right place, at
the ri ghfeﬂtﬂiﬁﬁé“ﬁ, Mntprar 1weHGe it  Thedesal Mk st tand egiomen rsminabplow the

responsi a
o the | RRTI e COra ar B b kst P Ror A ARFRERRLe bhAMd S BETRETRLS e
mai nt ai nilPyar@0nteifadeorittaglvbal operhiddris mgd supplitre 36nvent ori es and materi al
data, stocking |locations, quantities in each inventory, forecasting
material requirenent for each custoner 30, planning and docunenting
mat enpal 0og6ans aehti4Msanadsinddi 6O HedrabaBASEH ' MRk i
retain ownership of theé%%rts \Ad%ogow %5@?}?3%&%}) %5006/ gﬁ%ﬁzﬁ%hrieguﬁts "
t he suppHiedniggradoreipprggessisras sydllyastisfornaioonsliovipg epdrilivatedugsporses squstomer
whi ch ma t : I NEAr __The
Cust omer LG uAEe  SOnARE b8 SRERE mlthe ML S0l gl comans
physi cal inforomtion &l dhiared it hiee paply dhainartwokesmd éangoaem ihfonaitionrns caftudet and
| MM ar e Ihoc%t on-site 20§rﬁgFl G 13) Eaté t he ccxls‘torrer_' s (or. MRO s)

SIAGEe | thf FFEEHOB AR HVRELTIk 05 heeyupRly oppip Dipvidesdia iyl integrator 94

| ocati on;
cust QFrer withefReL cdiiolid ahabld @ to ?_ﬁ@i@@)ceﬂﬂh%ﬂaﬁﬁ@ed‘ SLVRL e\t bk dl@mer
central MEM server 108 (FIG 6). The local site server and custoner

t er mi nal 3&| Faexempleg thet rintggratop 9 naw giiareetae diei eastomien 2@ thabgentitieshof parts

mai nt ena ' - : ions.center 102 and, interface .
wth o o EREhAIHE iBkyblAREGR B RSBl S PR B B RERpes pyien
t he aggr pgaltiedtoshp V¥ mheiatondy if he gladiddd sivegriatedis R meesul ts in the
integration of processes as well as information, allow ng coordinated

responses to custoner requirenents. Network inventory is optimzed by
the bM pg7egredeOscodé: ofStiePiMteARS iHaR®Adid B{OmIR] 's?ﬁedmsm%h%%t%gd'te foflBle,
supply chain network, and conponent information is”captured and

shar ed THearavteegdaxpendabledarin aadysaterials.of vahietysd piiny forthingingrtby Dgbesners 30
the EVI M. 4 w th fficient control t.o enable it .to,,..
provi de%%?@%ﬁ%@%ﬁogﬂ?%gdlz Osrén’%e\l/l}l@g’ IPRvE Iagé fapshle %W%?Pé‘%e E?Ig?%?n $/flight
exanpl e, hdvnasidyMhieret e fpral i1 th SupPhiyrs,Gu Siigdte Bie loh Base Wedid B ce? O BAllight hour
guantities of Sﬁgrég Wi, || be maintained in inventory sufficient to

meet t het@ S egivard forabieipituuilizaliom (range{Ercics oS OPRHRHRE PYHATINFR SOt S OERRLY.-
1M bt egkadRionR e nlaly te ' Vgly d t

The scope of tc_)he msi1 er%%%%ﬁggb?ﬁﬂ%%??%ffﬁ%ﬁgﬁgérgx?leﬁg B?%What
r ot abl e, the eyralipssloamoaniferaxipbivtepireblpaserdcara atiflizhi ladus basks, tar VN yintedrator
pl ans fo§4crga[)[%i ‘rltlg the custoners 30 for g.art% rraﬁ%hl?e f ol oaed.. c{:or ]
exanpl e, ~ t SEEHTSV SR JIEEJATS S5 B REEFPRIE Pasn EsPeofithifetPiole fhgatd ARy per-
basi s, whensetiohfhasied dyast hey aidnRtd BY 8. cub®met BROISuppdrD or QhcillS Sepairs can be
mai nt enance. The $/flight hour can be adjusted for aircraft

uti | i zat PrORded amgdine aidasatapaly s9st besiserlatdna Gueingss mendek the IMIM system excludes:

9€095@PNYhgines (except engine buildup components), system and process functionality associated with

warehouse management and receiving, performance of warehouse management and receiving,

consumables (shop supplies), tools, and ground support equipment.
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25 The custonmer nmay be given the option to be charged a flat or a
graduated rate. In the event that the suppliers do not offer

rot abl e/ r ep&i2PENPEE8 services on a $/flight hour basis, REEUZUOKH4744
integrator 94 may provide these parts on a per-repair basis.
Expendabl es can be charged on a per-transaction basis, i.e., as they

are usedobys a THSBIRY B0he S!ﬂl@tBﬁfeI“s TOLEm aﬁl&d %@tm&ﬁgé" ra?rcﬁl?tnnﬁﬁlt ance, and

provided on a tine and materials cost b I n oné business no

the | MM Wéhlé?hpétxﬁﬂﬂﬁdéé maggiabnigivae & G(Ilémeql)m tadhving sjmezrhdﬂr&n the customer also

conponen LoGes associgted with

war ehoustélar%eﬁ;%%m dlg)llwlggs Y/léﬁﬁm r“f‘@‘r ﬁ%%g ®olf ﬂou@? MPT 150 is a
managene fkvignidnaleoel sonigisingOMs hidbes s&t‘é@%#liéﬁ%h@ﬁﬁat ilcaaks 1o§ﬂéiwnzy and
ground support equi pnent. WO 2007/ 059318PCI/ US2006/ 044744 0868 The
ability 6f Qlﬁ?éﬂ%eﬂt%%ﬁewe relyedh fagls- a‘rnrdwmﬁlawﬂhmrm afd 313ravsmr@ daal@ms and
and trou 0 t I S ced

Syst em hSERHRCORe BL8NWo TEH:F drel P U by FRORAGED: ofedsy o e wim
descri bedlawtmriancreeﬂsmee,rweluﬂmg FplatEs aid offlae mistel¥dls1Dhe t\/ﬂ?”lals@ inayv l@dt&ﬂ@dt of
t ool co ri,si.n d sui.te of applicatigns that increase
product | 1Qtd Ct’a‘\%?ﬂ B)é’ 5 gkia?ra Sof‘“%?%&%afﬁ@%‘u%l%d‘c?eé% krovided jtg gtechnical
| i nkgowi pﬁama@dasanﬂmﬁ@ SHSHERAnEE, SEHOEHEIRBENS ISl dbbA! W%ﬁioﬁ&‘%etetzﬂﬁcal
custoner directly to the information it needs to assi st

mai nt enafedicpléuy dlspartia gayrige deer METal38 totcrrete evatorriicd| aitling decuui®Tits1 5@ dify
is an in C Y. a ni fies mai ntenance
activiti égﬁ %ﬁ%ﬁ%@g@;@&ﬁ%@g %r f{c‘i!“t (a)fstaé%%%iage t%’I?{cf‘ffypubl i cations,

training, mai ntenance, and engi neering information. The custoner's

techni ca ubl i.cati ons artpent, may use the MPT 150 to create
cust oni zh 0P é/ﬂ%'g ﬁﬂeﬁ%%s Shtotirtraico Magrlatnde geliepittnt ofpditerafic sYsams as

manuaks, “@E‘ﬂn@aﬁ’%ﬁl@s épe%hteﬁaﬂﬂtsenaﬂ%&nlﬁd NRE a&é@s S8R iﬂ]kc{p&?@n&%dated to
model s and schematics of aircraft systens as "graphi ca
of cont eAtsPetilie adieahl éocpiddmor saechpohéntk Ademsed tdataatrhnmg tedhmiques and search

nf or mat t f aincra I _CO
ncvanced SR SsS P SRACL 15 LG A elo R R0 P e ston G EoRR Bptajgolen
the MPT ﬂ@ﬁ)ut tisany,| agiin@hinct elpescadires, NHa mﬁmaas( em@inteh@tbel 1&RH€ into the
| ookup, l@ﬁl g hj st or %nt enance procedures, part nunbers,

mai nt enaHB QUL BIOfeS- YIF5upP seiesates thy wor 15@@‘§§eqlrmﬂi@ tvreyiepsmd approve
aut opgt egoduiRntRb tdvaMbrsetd E}%ﬂgéso wWhia¥ V\A)?%N’l@lﬂ r@zﬁgfn?e\/@dlagc toals that allow the
docunent ati on revisions and changes, e provi reafr-ti

edi ting SUBIRET fheyeate kidbadditheir ews tlomerentatior arglatogesand add t hei r own
docunentation and notes. 0070 The MPT 150 gi ves mai nt enance personnel
such as nechanics, fast and efficient access to technical

i nf or mat daye. Erteadd®d 56 gppeitaitt@ehse Jeddhhd] lsadiLasvAsdhamSs, 8% EDd¥icient access
tasks, includin 25 Service Bulletin evaluation. The MPT 150

provi dest Oateéwqagﬁg?%ﬁt\% @?@6%& SUDRAY teqls Sacilgnte sigeipessevenyday tasks, including
engi heer r

T v, s M T bR FrsfRRBh RO RBRES end Whse of
constr uciuce@ssfehteaglncmescdlﬁmuh ethgio radii® mzntenanadk e@etahenm gogts.di Ti&c trdtyitive

to the a abl e. i nf or nat,i.on -1 i nformati on updates ensure
that t hetd &sﬂf Ol higEes el O F‘éﬂ?ﬁ@ $50Rele (e uife GBIy @qpental mage of the
i nf or mat ¢odution bhe tVBT thk2er dredly RQBE ﬁﬂ)h@ébi@ PeoraREbAt REN-HHERNHImAGon FRA%es

is available to the custoners 30 globally, 24 hours a day.
ensure that the customer has access to the most current technical information. The MPT 150 is

.L

30 hosted at the operation center 46, and is available to the customers 30 globally, 24 hours a day.
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0071The MPT 150 is useful in assisting the custoners to nanage parts
and materials. The real-tinme aircraft data derived fromthe ELS 112,
AHM 136 and stored as-flying configuration information can be used to
determ ne possible part or systemfailures. This information can al so
be used to actively nanage part tasks passed on to suppliers through
MPT 150.00The dbs{tieitd) 5 Befut areskistirghthe getbnzer Gemtumps gertaackesstedsid The

use the MPT. 150 when rticipating..i e yst.em i ch -may .be .
the same He % UsF #‘é"’rﬁfgﬁ%n‘ieﬁ&ﬁ’f? H@gﬁfl*e% 1 Eﬂftﬁm%&‘}gts ?'gﬁﬁn%‘éﬁﬁmﬁﬁ?ﬁ
i f they iafoemfdh cpRbé Lk PAHEBENThpdsMMe foH Bk OfRIin AFIGRSS ThR ihend3H cddlso
can be included in the fees paid by the custoner for I MM For

exanpl e, Al FEYelpFIvILH g tethe peted ortr suaPidS HeewdMED 1MRT The gustamers
be incl ugedip %@‘gﬁfafﬂeé %‘Slsé‘é?éé%ss%@ﬂgg tt}eorvﬁﬁelﬁ”%&ﬁ%ﬁi&@ﬁﬁ&%aﬁm v
and repalrabl e ervice, in support o I Nné or base I nt'endnce.

Al t er natsysehywhithemfyebe fhorsambes MPdiffdk0t thanthalfsothbietht Rodtorded 30 wonkiepay if

flat charge or graduated.rate for the | MM servi .. 0072The T. 150
can al s&fl%eafaw%w&@z}a% iy ST AP itm$ tl_l'?gtcﬁ’éb? ded in the fees
previ buslay slege chisded Or b hesr & gagereitfd Ghentase c@'ﬂn&ﬁ%ﬁ‘rﬁf&cés@%

cost of providing turnkey 15 integrated naintenance and nmaterials
servi ce MBTtlpe caubg makded iPhide Hifelr 30w chargevtatheabisontep &ir rofable aafl repaable

t he qQr .other_servi,ce organi zation tq,activel an t

cust Dher ict RS g, SHRTLARRER:. BB, ol FEGnE R T 120 con ao
priced ivigcltdae in @k €9t GRaic@e drdaiaithRteNERhOIMMYeggEat or to the
custoner for the | MV5. The i nproved nmai nt enance nmanagenent

efficiencies may act as an incentive for the custonmer subscribe for

the | an. b i 15 . I.S i

US Pa%ogg\pp THEKIPY PRE barf DB b bl Pniedlfs o@élggl]‘é?g‘ﬁg&ﬁﬁtg%uﬁlt? 3 s
Cct o /ber ﬁ:‘eviiﬂﬁﬁlsdesaﬁigld G r’]faghee ribcrdyap leffcantioy) akdhbéduweathoeosNof pllldSiding turnkey
2005/ 0177540 Al, .published August 11, 2005. 0073 previ ous

deschi betespisd FHEFS %fé’dmﬁtﬁﬁﬁﬁ &HERe & f?‘ﬁFBsrt?Fﬁ?l‘r 0 et‘@% ﬁrﬂéﬁd@% valpahle ol

160 (FI GRyr fnend lOMRO| e tidr VARG YrdhizbRROkS Sdcﬁ@elgem%ggrtﬁg eGhstohbRbs
are useful in planning and executing mai ntenance tasks, and

pr edi ct i myniEuange erogianesy aflte ¢nshbf the MRE 16@Ichmbé piicad mtrathg sites claarged g4the
and the yighat o bell abild L LERA! B RSN ANAY AYRRUSIY MSEEAS:
efficiencies may act as an incentive for the customer subscribe for the IMMS plan. Additional

20 details of the MPT 150 are disclosed in US Patent Application Publication No. US
2003/0187823 Al published October 2, 2003, and US Patent Application Publication No. US

2005/0177540 A1, published August 11, 2005.

25 0073  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 predict.'mg future aircraft health. The reliability analysis data
164 and the related reliability reports 176 can be advantageously used to establish benchmarks
for managing the IMMS and IMM programs previously described. For example, the data

30 collected from the on-board systems 50 can be converted to reliability information that
establishes the reliability of each aircraft. This information is based on data from the on-board

systems 50 comprising the aircraft flight hours, utilization and health of the on-board systems.
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for managing the NIM5S and | MM prograns previously described. For
exanple, the data 30 collected fromthe on-board systens 50 can be
converted Y8 2PEOPEAE ity information that establishes tHE/YEPIAMT ty

e e
heal t h O‘ihehhﬂn@ﬂarh@@drd;cs sl 1908 -proviRd2 4/ TRBIS $BREN/ E&K@&Qh@ﬁﬂﬁé‘l“amraﬁ and

i ncluding recaorded faults. The reliability i nformati on can be used

assess t ¥ tBe flegt | Jeing & tshahiliy intormeteanaior dresiadividgel @zmafpdm@marks may be

provi ded é{é‘ﬁgﬁd%&.l}{@&ﬁ | | .air f1.an

the fleet. Using the rel %/f%t’ll\/%ntdblﬂlg%ftgg Tﬂﬂg i 3?)hll%flhe L}S%%I?w ﬁ[gfme% asscss

ai rcr&ftreﬁablhmmmemy be est abI ished for the entire fleet, and

t hese benchmarks nmay then be used to determne to assess 5reliability

over time. 0074The benchmarks for fleet reliability can be used to

det er mi ngomhet T baLRnARE ﬁﬁ%&yreﬁmlt& RESO @sfe&'Eq &é?eﬁqlﬁ?e &ﬂéﬁ%ﬁ&ﬁ%ﬂ by the

reliability or availability have been nmet. Simlar %5

can be uB&RErter t@dheeusiomer @@lh‘elht}'f dreilabgity hzmelhetrymhasSmladg,cth@Besthmﬂrks

i ncentiveg c ) rator to certain

benef i tsg%lr %émhgegd bdg@ét %2‘1 ec‘éﬁ) ¢ee A&E‘Eﬁi&ﬁ?ﬁu PP Lt BIeentve Haitqrigeuhich

t he it egutdtedhe ﬁimgﬁsmtc&ealﬁ behaPi®profiided b ehd RisdERA A Hr&BEsl C8s AN, the
be adj ed upwardly or downwardly froma base rate,

t he part st

dependi ngee%ﬁle\AﬂWﬂ@F Lkbqueﬁ g UslemsE i theaiaiatenaca bryisharl fhe parts can be adjusted
o1 Lant | kbuadly G ablably! Yollal Do S Bhelin %R 6500730 SOOH N
this invention has been described w tH spect to cartarn exenpla

enbodi neestablished fprretighiliy Oum‘w@llabdzqdwvehm mhdter expeedefii ¢ enbodi nents are
for purposes of illustration and not limtation, as other variations
will occur to those of skill in the art. For exarrple while the

pr ef &5 r edDXSbodlitoegh &S ibReAo 8BS T bR disBrib AN RBG! kAP () klifin exemplary
application to aircraft fleets, the invention can also be used with

and succBERGHMPRSS. dbis 19 etmdarsinof dhat hespacifie embadinenss argrfor popesssef Hustration

and not limitation, as other variations will occur to those of skill in the art. For exampie, while

the preferred embodiment has been described in connection with its application to ajrcraft fleets,

the invention can also be used with and successfully applied to other types of vehicles and
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What is clainmed is: |I.A nethod of managi ng nai nt enance of fl eet
aircraft for nultiple custoners, conprising the steps of: (A
collecting data fromeach aircraft in each of the fleets related to
the operation of each aircraft, including aircraft in flight, said
data conprising real-time information relating to a plurality of
onboard aircraft systens; (B) transmtting the data from each
aircraft Weaa8clepeddatl ons center, said transmtting conprising

rel aying the data fromeach of said aircraft while in flight;

(C converting the data into maintenance information useful in
TANagI NG B! NLRRRAGE of Rlan AT GLALLr S8 oI B AIARRASRARI o1 N0
sai d pl ural ity of on- oar rcra t systens anni ng
and schedwimipnigingalierdtepsaifice for each ai rcraft in the fleets fromthe

glpg Ir ?nt ilo n fS ! (r: te Réﬁ E%[ge%lﬁl t% Bo'tﬂheé" elg%afgfn each oF{fe Eﬂ‘%? ﬁeé% % P) tB 8perat:on

plurali tyof(éﬁclﬁul’c(‘d’f@ﬁﬂclLfmligﬁlﬁtﬂﬁf\ﬁlefh?ﬁtoééﬁdj@i’t@c&ﬁlﬂml alGRRE RifbrAGon
center, based on the maintenance planned and scheduled in step (D).

3. The metibee B2 RIvgiim of onfiprad @irera8 s¥e%E) i ncl udes managi ng
mai nt enance, r(@Péhﬁsuﬂ@ﬂg%’eeda@@ﬁ'&m%Q&{ ﬁ&%f&o%%@é%t;ox%’b@nﬂ%ﬁ@@g' ng
aircraft part suppliers. . The method of claim3, wherein step (E)

i ncl udes tiagsmitiieg ¢ce1qu€stgselfavmmthd@ta)ﬁn@nawm@a@@melﬁ wigletihdligar t

suppliers for I|v met hod. of claim
2 Paner ein ot 4 (St o it P o BRATREIRou o g

parts usadaihtndre foreiaci ﬁ[t&difc,eaadfmf&ﬂeﬂmnat C@ﬁ]ﬂfﬂing said plurality of on-board
aircraft systems; and,
(D) planning and scheduling maintenance for each aircraft in the fleets from the

operations center using the maintenance information.

2. The method of claim 1, further comprising the step of:
(E) managing a plurality of aircraft maintenance providers from the operations

center, based on the maintenance planned and scheduled in step (D).
3. The method of claim 2, wherein step (E} includes:
managing maintenance, repair and overhaul operators (MROs), and managing

aircralt part suppliers.

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

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

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

providing parts used in the maintenance of each aircraft.

6. The method of claim 1, wherein the data includes:



6The nethod of claiml, wherein the data includes: on- board
aircraft faults, the nunber of aircraft flight hours, and the nunber
of aircraft flight cycles. 7. The nethod of claim1l, wherein the data
i ncludes the current flight configuration of each aircraft. 8. The

met hod of claiml, wherein step (B) is perfornmed using wreless
comuni cations. 9. The nmethod of claim1, further conprising the steps

of: (B ostaidigrctdfefadid, heafghtehsr AR4H BRRNGRY, BOMERLMOA dfn a
plurality of conputer-based servers; (F) placing the servers in
a common 4fated ighhRYAlcEat i ons network; and, (G providing

aircraft mai ntenance providers with access to the network. 10. The
met hod of claim1, wherein step (D) includes planning and scheduling
| i ne and base Timinmtledaicainhdr weaehn the dan afctuded the Thienteli glo domligucitanm

1, furthere&% gi§{ng the steps of: (E) providing naintenance

. [ ) . .
services T6r each aircraft; and, (F) charging each of the
custoners a fee for the maintenance services provided in step (E)

based on t he nber of flight hours each aircraft in a respective
fleet isfns ‘\?i‘@‘@&ficlﬁﬁgnhéﬂ?liewtqpr@éI‘S\/P(fFfOf‘H%‘{USt“h‘:’eWPE%‘F?ﬂ enance
services @mni@vbeted.

9. The method of claim 1, further comprising the steps of:

(E) storing the data and the maintenance information in a plurality of computer-
based servers;

(F) placing the servers in a common data communications network; and,

(G) providing aircraft maintenance providers with access to the network.

10.  The method of claim 1, wherein step (D) includes planning and scheduling line

and base maintenance for each aircraft.

I'l.  The method of claim 1, further comprising the steps of:

(E) providing maintenance services for each aircraft; and,

(F) charging each of the customers a fee for the maintenance services provided in
step (E) based on the number of {light hours each aircraft in a respective fleet is in service

during the time interval that the maintenance services are provided.

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

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

13. A method of managing maintenance of fleet vehicles for multiple customers,
comprising the steps of:
(A} collecting data related to the operation of the vehicles including collecting

said data while said vehicles are in transit;



12. The method of claim 11, wherein the fee charged in step (F) is
adj usted based on criteria related to the performance of each

aircraft during the time interval. 13. A nethod of managi ng

mai nt enance of fleet vehicles for nmultiple custoners, conprising the
steps of: (A) collecting data related to the operation of the
vehicles including collecting said data while said vehicles are in
transit; _ (B) cdBkrtm@NEldth 8811cbRE i@ R /0 0hto 86 REndnBe HrSifhatioN usdhilo
mai nt enance i nformation useful 1 n managi ng mai ntenance for the

vehi cl es;in(@nagicg avgiteignedier thaivehicleaince i nformation at a central

operati ons Cer{b(elgc e%ﬁ%the majt tenanéé:%fomgﬁcgf 19 c@ntpel[ldéajafi(gl%é cgifltei\f%m,d e
mai nt enance pro Fders G romthe operations center using the

mai nt enance i Dynmmigiona ancasg efivahivlsmhepteqGce prdviderd fremnid hyodat @is
claim13, mhereinlséﬁf %é% in%Iudes: 4 mjéﬁlessly transmtting
the data FPEMT M SHUFEECE BIVABURRATFEPY Bpdthati’ons center, and
storing the data at the central operations center. 15. The nethod of
claim 14, further conprising the steps of: EE storing the

mai nt enanée i nffraedsd claimal 3e Whpraneterids éwluslesver ; (F)
connecting the, Rl : haers, | I I rk
W Eh Ehe gent Fa g R e et A P E R B
(G sendiang string tlendutcs thegonasht aetabothenteni nt enance provi ders through
network. 16. The nethod of claim 15, wherein the maintenance
information includes information related to spare part inventories.

17. The nmext hodrtefmehal dncladm Mharencdniieisthatige dipglafdes: on-board
vehicle faults, the nunber of vehicle operating hours, and the nunber
of vehicle OpéE}aftPW@g Wéqaélggnance information in a computer based server;

(F) connecting the maintenance providers in a data communications network with
the central operations center and the computer-based sever; and

(G) sending maintenance requests to the maintenance providers through network.

16. The method of claim 15, wherein the maintenance information includes

information related to spare part inventories.

17. The method of ¢claim 13, wherein the data includes: on-board vehicle faults, the

number of vehicle operating hours, and the number of vehicle operating cycles.

18. The method of claim 13, wherein the vehicles are aircraft and step (D) includes:
managing maintenance, repair and overhaul service organizations (MROs) at a plurality

of locations, and coordinating the delivery of parts from part suppliers to the MROs.
19.  The method of claim 13, further comprising the step of planning and scheduling
maintenance for each of the vehicles, and wherein step (D) includes sending maintenance

scheduling requests from the operations center to the maintenance providers.

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



18. The nmethod of claim 13, wherein the vehicles are aircraft and
step (D) includes: managi ng mai ntenance, repair and overhaul service
organi zations (MROs) at a plurality of locations, and coordi nating
the delivery of parts frompart suppliers to the MROs. 19. The

met hod of claim 13, further conprising the step of planning and
schedul i ng mai nt enance for each of the vehicles, and wherein step (D)
i ncl udes spendbMocertl ﬂiW%l@?h@@f&@@ﬂl\*dﬂﬂd@ﬂ@%ﬂ]& ntdi@Bhdnbesapies at i ons
center to the mai nt enance providers. 20. The nmethod of claim 13,

wherei n SY®PI¢D) i ncl udes issuing requests fromthe operations
center to part suppliers for delivery of parts to the maintenance
service providers. 2!.The nethod of claim 13, further conprising the
step of farni s"ﬂhiem!g%ﬂwtdfdfliﬂ@tlénﬁuﬁhw qompaisipgdlrcasieree fonaghingeacl edsiahass
provi ded i [ naged in
Crep (D W Tl RIE 4 kP Ee R hEDRIGs sl i RS
reliabi | igryviders agageden siepreD) willedevadnstra?@a El‘beelamchl@del@ﬁ‘ pelf@intmde3,
wherein the vehicles are aircraft, and the nmethod further conprises
the stepgeibility during thegynedgieryalict i ng with geographical Iy distributed
mai nt enance, repair and overhaul service organizations (MROS) to
provi de nmai ntenance, repair and overhaul services reqU|red by

cust oner'%- aj rTélreamqthodacrfg:lalm 13, whergm)the waidlescre piger =taﬁdﬁ@rl?et§i@ﬁ)ﬁ1“ihérrs
to provi dc Lt&Ghd %/te sof{ he MROs, the parts required for maintenance,
repair an ver haul “of 'the custonmers's aircraft. 23. A nethod of
central |y mandhg) a@tlmbtexgmltmgmgeapb&akbf dratlﬂmrmmamteﬂanﬁct egtairaind overhgulf or
custoners act. ng froma
contral cheiPeengn GTRORER haStamarirgn bt Rl MARRHAT SR  and
over haul reqgraibzaliomns:'{MPS); ah@ provi de mai ntenance service for the
aircraft, said_maintenance conprising a plurality of aircraft systens
t hat constl t utl) epmtperneidupart %upphffra?qprowde directlypy theddRPacH® AY'S rom a

central ffn%ﬁ'f&qﬁalﬁﬁzﬂ&lﬁ%,r t‘é’gztupa:ﬁi Rlekfaal (?ft}fe Ofstpdhds SHpp iers to

provi de parts require upporting the mal ntenance provided by the
VROs; (Q col I ecti ng and st oring mai ntenance i nformation at
said centyal operall;ons, il N Glanis BEEHCR e maﬁ‘m”aa“?%“agctheeﬁ%ﬁ ﬁ%&% 0GR
sai d nai ritenadce rh orna on'| rea

pl ural i t foofuseiniees, abytnpss/lsg EH&’BteIpEle ud| ng in-flight status, at least a

porton of sald, mml nienance L atonmaLl on coll eoted fam s aleghal

whil e the air dfapentagtinglipmiaggptral op P Y .
repair and overhaul organizations (MROs) to provide maintenance service for the aircraft,
said maintenance comprising a plurality of aircraft systems that constitute an individual
aircraft;

(B) contracting from a central operations center with a plurality of part suppliers
to provide parts required for supporting the maintenance provided by the MROs;

(C) collecting and storing maintenance information at said central operations
center usefull in managing the maintenance, said maintenance information including real-
time status of said plurality of aircraft systems including in-flight status, at least a portion
of said maintenance information collected from the aircraft while the aircraft is in flight;

(D} accessing the maintenance information at said central operations center; and,

(E) managing the MROs and the part suppliers from the central operations center

using the information accessed in step (D).
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(D) accessing the maintenance information at said central operations
center; and, (E) managing the MROs and the part suppliers from
the central operations center using the information accessed in step
(D). 24.The method of claim23, further conprising the steps of:

(F) collecting data at said central operations center from each of
the aircraft relating the operation of the aircraft; and, (G
converting the data into the maintenance information. 25.The nethod
of claim?24, wherein the data includes: on-board aircraft faults, the
nunber of?4ai r dhaftethadisteimadr Qrthgrr@mpHaing theapssPsof aircraft f1ight
cycl es. 76. Thery®libQthoQfateCdi 3hilcéRral W5 RING cslt&PrdrrkadhiNglitidBR drs SUi Ng
directives fromthe central operations center to the part suppliers
di r ect i ngelatieg harpgagupylthepiscralts adél i ver parts to the MROs. 27. The
et hO_d of cl a'(@})}ggﬁ’vert\’\qgrtﬁé @atgltn thhg Irzr}ainltfgq%l éledi%%rmation. remotel y
managi ng fromthe cent Pal operations Center, can inventory of parts

| ocated at custoner mai ntenance sites, recordi ng when the custoner

renoves g _part fromthe jnventory, and charging the custo for a
SRS IUMAL R SR R AT R AR IR SR
wher ei n tfagbeRd MR RENGShd HYueY, Hz’!?eiﬂh@Huth&'dﬁgﬁ@raﬁhﬁglﬁ%zél@@t flying
configuration of each of the aircraft. 29. The nethod of claim 23,

wherein the mai ntenance i nformation includes: aircraft reliability

anal ysi s,;¢nmai | .anni . ien:.of 0t s Al and
base. ot aiitons, "a &t v B B iyCh ER I ENARG B 1S, 55
further oceompaliopemigortshtentst ®gbe pdrt suppliers dir¢dihg pireqpeirtdismeplietsgo delsteopwis
with ag ara t of an agree-on level of aircraft performance
resultingofFﬂﬁﬁﬁﬁe mai nt enance provided by the MROs; and,

27. The method of claim 23, wherein step (E) includes:
remotely managing from the central operations center, an inventory of parts
located at customer maintenance sites, recording when the customer removes a part from

the inventory, and charging the customer for a part when the part removal is recorded.

28. The method of claim 23, wherein the maintenance information includes the

current flying configuration of each of the aircraft.

29, The method of claim 23, wherein the maintenance information includes: aircraft
reliability analysis, maintenance planning, execution of maintenance at line and base

stations, and maintenance control.

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

(F) providing the customer with a guarantee of an agree-on level of aircraft
performance resulting from the maintenance provided by the MROs; and,

(G) sharing the responsibility for the guarantee between the central operations

center and the MROs.



(G sharing the responsibility for the guarantee between the central
operations center and the MROs. 31.The nethod of claim 23, further

conprising the steps of: (F) interconnecting the central
operations center, the MRCs and the part suppliers through a common
dat a communi cati ons network; and, (G providing the MRGs and

the part suppliers with access to the stored mai ntenance information
t hrough the network. 37.A systemfor managi ng mai nt enance of

Comer Ci aI aircraft fleets, conpris an gn-board aircraft
system f orl- collie &ty distain2a) %‘fti‘?fgcot”cﬁ’“?‘ﬁéﬂlﬁpséfipéto ‘onal status of each
aircraft in f'Fﬂihiem%ﬂHE&m%'t}{&%eﬁﬁ‘él% CANDRY &hil, o M‘R@farndft! e%ﬁh%u?ﬂ%s
wWrelessly transmtting t ataf each aircraft whil to
a centralthmpglrat:tmmgndetntcemmumcatronssiaivdnkc,emtir al operations center for
recei vi ng and nvertin Epfod t I

managi ng t he r(ra? 'toé”r?g ea% dathe c’?%t ]‘85%51 g?esgrjr%ntggs‘[%e%each of a
pl ural i tynajmﬁtemwhﬂ’mmen sieowvdhale msttwﬂder s; and, a shared
comuni cati ons network connecting the operati ons center with
custonmers conprising the commercial aircraft fleet operators and each

of said phuralad §)teaf fofPaRh@RBRNERLIBAE FRoMARYIiM@Ni8raft R3es, diMeprawgt em
of claim32, whérein the operations center includes a corrputer-based

server systemafi@op- bopigrailt yalemrpoeaiigetingratimiglabing i G aperalienag iaitidper s
and the mming; ﬁgﬁpﬁ%gﬁrc‘élrfp?suﬂggédb 981%§1e¥é§1@m%‘ftgﬁr§]ts%aﬁd Whaglesyor ed

i nformation. claim e server system
i s prograrmeuditting tpe alataéamtaslchletdaﬂ ehilmimfliehtatneecftor opaeloraiceateaf t, and

comuntcat ! gy BLABRSS.ARLDLSOANEE 2EDRELLS S0 S AT sh5ne

i ncl udes inReRitiRdseOmNt RRAMagdhg tHeahdinysite T daablhirGaftl he foBhAtRMaGEh
history of each aircraft and the nunber of flight hour s and cycl es of

each ai r @ afturalgp of meindspenesnsebiiceglrayifsis@ndwher ei n t he operati ons
center incl Ud%%h@re? bé:ﬁﬁmﬁﬁ%ﬁ%%twmIp@oﬁﬁlgctﬁ%w@&peﬁ&fongg&ﬁ&'\ﬁ%

mai nt enance parts for each aircraft, and e systemfurther conprises
a second ccsimpaltse:mﬂpasma tlmomet@@mceedt fhiet hparitersfand sachsdisvigmlurhlity wgh
t he shar ed L networ k and oic \S ed at a mai ntenance parts suppliers site.
37. The sy$t'eMd ?ﬁ nf’f?i( Wherein the shared network includes an
| nternet portal
33.  The system of claim 32, wherein the operations center includes a computer-based
server system for storing the information and providing the customers and the

maintenance service providers with access to the stored information.

34.  The system of claim 33, wherein the server system is programmed to plan and
schedule maintenance for each aircraft, and communicate the planned maintenance

schedule to the maintenance service providers,

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

cycles of each aircraft.

36.  The system of claim 32, wherein the operations center includes a first computer-
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provi ding access to a website hosted by the central operations
center.

based server for managing maintenance parts for each aircraft, and the system further
comprises a second computer-based server coupled with the first server through the

shared network and located at a maintenance parts suppliers site.

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

providing access to a website hosted by the central operations center.



