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DESCRI PTI ON Scal abl e Cargo Loadi ng System particularly for an Aircraft

Technical Field The invention in the present case concer W@k car go
| oadi ng sYQ W28 i cularly for an aircraft. Actual Stg'?'@ ~ ft For
the |l oading of a cargo unit, e.g. a container or a pallet, into transport
means and for the shunting inside the transport neans, cargo | oading

systens with prinme novers are deployed for instance in formof so-called
power-drive-units (PDU). Furthernore, such systens have covering-over

sensors, r oachi switches .and, i nterl ocks for inmmobilisation of the
cargo uni .'”Wegu/@gf 9(#)@&"0@8?12;6?&%@%?%@ whet her the associated prime
nover is covered by the cargo unit, while an approaching switch controls
the interlock status. The cargo | oading systemis nonitored by a central
control ling device, in which, fDE SGRIRT, 10Mvigati ng coommands are entered

by a joystick or other neans. According to the actual state of the art it is
comon practice, to connect individual conmponents of the cargo | oading

system 's&ﬂas{é CBrd®L8hairry Sys S particthHy fSPhhAirertrer faces to the

central controlling device.”" This I1s unfavorable, because the central
controlling device nust conprise and nanage |ikew se many 10-ports. If all

t hese ports are used, an expansi f .the cargo |oading systemlater on is
only possible through the repl acetRIMER §i§¥ central controlling device. W
2097/ 022%14 R DE. 0406. WO fCT/> i 0f 0514 2 Another option is connecting all
conponents of the cargo | oading systemwith a data bus to the central
control | iTiee desention iButhet piesent casé aoancetisea seatabieecargenloading system,

particularly for an aircraft.
Actual State of the Art

For the loading of a cargo unit, e.g. a container or a pallet, into transport means
and for the shunting inside the transport means, cargo loading systems with
prime movers are deployed for instance in form of so-called power-drive-units
(PDU). Furthermore, such systems have covering-over sensors, approaching
switches and interlocks for immobilisation of the cargo units. A covering-over
sensor detects, whether the associated prime mover is covered by the cargo unit,
while an approaching switch controls the interlock status. The cargo loading
system is monitored by a central controlling device, in which, for instance,
navigating commands are entered by a joystick or other means.

According to the actual state of the art it is common practice, to connect
individual components of the cargo loading system, like prime movers and
sensors, with serial interfaces to the central controlling device. This is
unfavorable, because the central controlling device must comprise and manage
likewise many 10-ports. If all these ports are used, an expansion of the cargo
loading system later on is only possible through the replacement of the central

controlling device.



t he sinpl est conponents |ike approaching switches nust have a bus-interface,
whi ch may be nore conplex in the realisation than the conponent to-be-

connect edﬁ'ﬁéﬂé@%ém the I nvention Hence, the objective of the invention in
t he prese roviding a cargo |oading system which is easily
scal abl e, iR M-‘O&and easy to maintain. Another obj M’ﬂe

i nvention in the present case is to degcribe a nethod for the operation of

such scal abl e cargo | oading system This objective is solved by a scal able
cargo | oadi ng system according to patent claim1 and by a nethod for the
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scal abl e dzta Basltodbe wentab tentralting device. Bat ithis és unfavdnalsiep becausweeers,
covering-over sensors, inter|ocks, approaching switches and a central

cont rol I ithg SIMBIESE €0MApeEeats, like aPPERAFNNGEWEENES SURt\NaYedaitiSssBIRTRE, a
ocal contion | mBg BevingFe éoﬁn@%k%ﬁ&ﬁé’ BRISARR 4 the LOMOBRBAE 19Ee’ S,

covering-over sensors and —approaching sw a secC are connected to
10- ports gohnebiedl ocal controlling device and the local controlling devices
are connected with a bus systemto the central controlling device. During

the operation of such scalable cargo |oading system the local controlling

devi ces send the status of th o covering-over sensors and
approaching switches with thebbl&g'hg?gttggnWEO%%Sdeant age of the partitioning

of the load platforminto sectors is, that a local controlling device

assigned to a sectar, which is alsg called sector control box SCB), nust
have onl yiengs, he biectivecet Hie inyepbippdn the presantyease sl PEPUEING: thei@P|  be

SO ped /@g@@ﬁsg@g@)d&@g@ 8964 SEhlable, thékpdifsive Unic 8dsp o' Raitaf. of the
Another objective of the invention in the present case is to describe a method for

the operation of such scalable cargo loading system.

This objective is solved by a scalable cargo loading system according to patent
claim 1 and by a method for the operation of such scalable cargo loading system
according to patent claim 5. Favorable design types are illustrated in the relevant

patent claims.

A scalable cargo loading system according to invention has prime movers,
covering-over sensors, interlocks, approaching switches and a central controlling
device, whereby the load platform is divided in sectors, a local controlling device
is allocated to each sector, the prime movers, covering-over sensors and
approaching switches of a sector are connected to |0-ports of the local
controlling device and the local controlling devices are connected with a bus
system to the central controlling device. During the operation of such scalable
cargo loading system, the local controlling devices send the status of the prime

movers, covering-over sensors and approaching switches with the bus system.

The advantage of the partitioning of the load platform into sectors is, that a local
controlling device assigned to a sector, which is also called sector control box
(SCB), must have only a limited number of |O-ports. If a large load platform shall
be equipped with a cargo loading system, it will be realised by the use of the



rel evant quantity of SCBs. Because the SCBs are connected with a bus system
to the central controlling device (CCB: Conpartnent Control Box), the nunber

of poten ‘ rs isonly limted by the quantity, how nmany SCBs can be
W i

addr essed Qn U he . bus system Because each SCB is sendin [ h the

bus syst em™tHe- status, thus information about \Mﬁ%ﬁ'wgvers and

approaching swtches exist in the rel8vant sector and about the status of

covering-over sensors d proachin i tches, each SCB captures, an i mage

and t he Jelgvaat gyantiy 02%@@% é%%\@el %‘&d&%s asr?s%ﬂectecswthiasgﬁa%@@) t he

| ocal co ' | . '

States. G ygeEa ARG RCETELR: (RimbattneRl CoRHE, Bbgh the AEFKRIBE

Cont r ol | groteriat asédddnsolik )onlpdimitedirbye shabuanitidy oW meanybbEBusasylé em

Pr ef erabll%@ t he Bect r.status is sent in a standardi sed status-object of

the CAN- Kiddresged tBEQUAly thehug $Xste- coded in the user data of the

status-object, while the address of the SCB is captured fromthe nessage's

header ardeoatisecadheSEeEs isc sandingstbraugh the bugisystemdbie Factorestatis, thus| ocal

controlli, devi ce ,sends .the sector status during.the start-u of .Lhe cargo

oadi g SDPTERTGR GEET WER iR Phuinand it Adibg vaties HRst Rghe

initialisafevant s6ctdPRRdBEAUIGhE Raltisastt colierifg-dvee senkefs hRAHPHogatikgMm

after which each SCB knows the image and status of the cargo | oadi ng

system AwitchpsagachoBChheamuths an inagakndibe status pf the entire cargp dording'

status changes in . sector. e design e of, the invention incluydes floor
conveyor SR 6 Yhisv BL50se, Teaface donirofiGer Beviesn B36 hodut Hh e
novers argoradevwt aiiseltdss’ dtBser Drive Unit) for cargo |oading systens. In
order to redice the wear-out and the energy requirenent of the prime novers,

It is commobn practice with cargo | oading systens, to activate only those
prime nmOee designutypeocofsther inveptomtinaudesvai CANabes systene {CBIN: tCentoallego uni t .

Lﬂi ? nies dﬁ?rsegg“ewé)rﬁ),otgeiagearg %\é?argliisﬁgc’j éan rrciallrgi)le \(Jesr s;?s (tamc. reeq‘eergbv tﬁ\ecargo
sector status is sent in a standardised status-object of the CAN-bus. The sector
status is coded in the user data of the status-object, while the address of the
SCB is captured from the message’s header and hence the associated sector is
identified.

Preferably, a local controlling device sends the sector status during the start-up
of the cargo loading system and/or while changing the sector status. In this way,
an initialisation is done during the start-up of the cargo loading system, after
which each SCB knows the image and status of the cargo loading system. An
update of these data is only necessary, if the components’ status changes in a

sector.

One design type of the invention includes floor conveyors as prime movers, in
particular roller conveyors. Such prime movers are known as PDUs (Power Drive

Unit) for cargo loading systems.

In order to reduce the wear-out and the energy requirement of the prime movers,
it is common practice with cargo loading systems, to activate only those prime
movers, thus to start operation, which are covered by the cargo unit. In one
design type of the invention, a prime mover not covered by a cargo unit is

3



3 WO 2007Mv4 R DE. 0406. WO u 4 activated, if it is arranged (viewed in the
transport direction) behind a prinme nover covered by a cargo unit. This

nmeans, th@ | nover, being involved in transportation afterwards, is
activated %@%\W . By doing so it is prevented, thw unit is
jerkily fo . the activation of the prinme nover. go unit
has arrived at its final position on té#e load platform an interlock 1is

erected and thus the cargo unit is ipmobilised. In dojng so, approaching
swi t ches agtyateds § 'tdét%régmgﬁﬂ (Wiguierletn e trAnsPPEcRirealiony daatiind 4 PR desi gn

type of [ | RO, i r olgl ' d

| Soated Do gRVERd Ba Bl it THE mearRithdtcs pRHES MR Beffgifrval

pr event edn trahsportatorpafterevards,isractivatedrerdicipatoryl. Byddaing go itiisi presertedct i vat ed
and wear out intensively. The invention is explain in nore detail by an
e ar JRAIdNE RaFIO UK 1 erIB AU herasd VB G PL NG BrIT8 ToVEls: r at od | n
Figure 1 the physical arrangenent of the cargo | oading systemand Figure 2
the |l ogical structure of the cargo |oading system |nplenentation Methods
of the | riflenta carg&iunitrreaslasivedsat its fimal positien sndbe duadiplaitfofn, an interlock al

section. . This ¢ rises o a ball pat area BM and | oad platform. which is
di vi ded i$i&5e¢iR ggn%etgkl%r@esﬁ?fgosﬂnﬁria 'W‘%'ES%QCW 3@&90|39’ SAPPIeARG nmover s
and six ' i I [ switch
Funct i onewgner ey R dAdad hetfer SR9REoBl e RN GREGEAER'YS P,
figure. Thehalinvemibhea pgrinemorerriookirg Into the chfyoaddciRantddo&&ted rizeHikd
approaching swwtches PL1 to PL9 and PRl to PR9 are divided into two rows
each, vxhiaé‘he'&rc&e,d RRRK. 1% BF#D ?ﬁ*évag%q’-l glhﬁp'W?diV\!ﬁrRﬁV?W@ ,gggtg}fged:gme CD,
named as mhbdiurdRAtesR% fikdd cArgBdiniti¥e dttivated and wear out intensively.

The invention is explained in more detail by an exemplary version.
Brief Description of the Drawing

It is illustrated in

Figure 1 the physical arrangement of the cargo loading system and

Figure 2 the logical structure of the cargo loading system.
Implementation Methods of the Invention

Figure 1 shows an airplane’s cargo deck CD in vertical section. This comprises of
a ball mat area BM and a load platform, which is divided into three sectors S1,
S2 and S3. In each sector, six prime movers and six approaching switches are
arranged, whereby each approaching switch functions for the status monitoring
of an interlock not depicted in the figure. The altogether 18 prime movers L1 to
L9 and R1 to R9 and 18 approaching switches PL1 to PL9 and PR1 to PR9 are
divided into two rows each, which are, viewed from the ball mat BM towards the

cargo deck CD, named as right-hand and left-hand row.



WO 2007/ 1122%14 R DE. 13408. WD 14 5 In each row are prine novers, which are
In the present exanple PDUs, and the approaching switches are nunbered

consecutiyel 1% , In sector S1 are the PDUs L1, L2, L3, Rl, R2 and R3
and the aﬁ%}% ) swtches PL1, PL2, PL3, PR1l, PR2 and PR3. Mbreover, a
| ocal cont b ce is allocated to each sector. lI‘ng

device SCBl is allocated to sector S1,5the controlling device SCB2 is
allocated to sector S2 and the controll i_na@devi ce SCB3 to sector

S3. In
addi ti on !N €RENFaWRE RIABE TBOLSISt W IRAreciBVBRi RSN *afRpe T RUSvANE N@r e  not
depi ct ed gy r(%l%irid QWiteRes 2 Hmhﬁgreqe&&gecumgh%ué, FPSkéor @V eredhover by
a cargo unit. For®clarity purposes, not every PDU and not every approaching
swi t ch hd&DUs ILdf €2ehB8eRdi, (R2 and fR3yand the appraattiing switchée Ptdr ¢th 2, #4di, ng
system h tral trolling deyic ... Thi .Is.connected wth at
st onETbhePBRS: B SReI MOTRRVaTe § [acanFOTIpHRG RS it @IOGREaI0 RECR at
enters c | o : ' C i wth a
Soyst | ok Lot JHBIARGING'dRyich SEBY i< Rllob RIS Sectlly The 0By
hence corlesjoedSCBRNstdilecaieghto sextort 82 dnef thei contiofjingeddvice SEB3 t&Sector behi nd

sector S2 and sector S1 is in front of ector S2, as viewed in.the
t r anspor tS3i Ipadditinn. thesaree ,|°4‘$'n9 [Fystem zj‘éslﬁﬂ"?”f‘g'ovﬁéﬁﬁ@éﬁrsﬁ h e car go

deck CD, ﬁcﬁ'ﬁgpﬁﬁﬁf te@;fig,@ﬁe?ah&@vrﬁa@ggfec%haﬁevbepﬂeg;eisiabvbP@d-bogﬁsggrt

di rection. ver e viewmng direction into t cargo dec
ori gi nat es catgeayaitf Fomciarity exupposds, i notbedry rRDUaameé rdlt evedy cappseacheng |y i s
i ndependentitlcgrom the transport di rec{ lon of the cargo unit. Figure 2 shows a

section SWitChdhasRyreference ign in B9¢e t-he cargo | oading system according to

i nvention. Hereby, the three | ocal controlling devices SCB1, SCB2 and SCB3

as well as the central controlling device CCB are linked to each other wth

a CAN- budn ddditaalithe cargaldaging aysteomhas @i central cohtrolling raevicey €CBarithis

approaching switches to the |local controlling device SCB2 of sector S2 is

sﬁgwn. is gconnected with at least one operation paneq (not depict%, with wei*ﬁch the
operating staff enters controlling data into the CCB. For instance, this may

happen with a joystick (not depicted).

If a cargo unit is moved into the cargo deck CD, hence conveyed from the right to
the left in figure 1, sector S3 is behind sector S2 and sector S1 is in front of
sector S2, as viewed in the transport direction; however, if the cargo unit is
removed from the cargo deck CD, then sector S1 is behind sector S2, as viewed
in the transport direction. Nevertheless, the viewing direction into the cargo deck
CD originates always from a viewpoint in ball mat area BM and consequently is

independent from the transport direction of the cargo unit.

Figure 2 shows a section of the logical structure of the cargo loading system
according to invention. Hereby, the three local controlling devices SCB1, SCB2
and SCB3 as well as the central controlling device CCB are linked to each other
with a CAN-bus. In addition, a typical connection of the prime mover and
approaching switches to the local controlling device SCB2 of sector S2 is shown.
The PDUs L4, L5, L6, R4, R5 and R6 and the approaching switches PL4, PL5,
PL6 , PR4, PR5 and PR6 are each connected with dedicated lines to the 10-ports
5



The PDUs L4, L5, L6, R4, R5 and R6 and the approaching switches PL4, PL5,
PL6 , PR4, PR5 and PR6 are each connected with dedicated lines to the

10- ports 0%%]1022814 R+DE. 0406. W PCTAEPI SKONU 6 of the SCB2. The

ot her pri%u %d&&? approachi ng switches are connected o_t he_ ot her

| ocal cont i ces in the sanme way. In the preserﬁcmlfhe | ocal
controlling devices SCBl1, SCB2 and SCB3 are designed, that they can nmanage

in total up to 16 PDUs and |jkew se 16 coveri ng-_ over, sensors and up to 32
appr oachiohdhe wiihekhe atherinrype mevers andsapRigaching: switches: g cRnnecia

reached i ' #%? | i yet. Afirst cargo unit is
| ocat ed :téﬁﬁ]gm%gf mg h@@ggaghogﬁgﬂ%f%g&v rought to its final position.
Wth the joystick connected to the CCB a forward- signal is given, which is

transforned by the CCB and sent out by the CAN- b nd RL are
| oat ed 1 heBrasent SHATPIEN dBS el CRAIOISO ey ok 388 S84 S68 SO Bltht o ¢ he
cargo de r | hSal ; ; AsPhigat ed
coveri ng?ji(?s@?]\égéﬁ‘sag?@&aﬁ @r@%ﬁ@ggggt}? gtotﬁeﬁPg%grﬁg%%lg% Ihlf%ng dﬁe:' i ce
SCB1. TheveCBdnsars @ndasp W 32 appmavhiniggwitchgsal by t he CAN-bus and activates

the PDUs L1 and Rl in such a way that they convey the cargo unit into the
cargo deck CD. Fromthe forward-signal by the CAN-bus and the covering- over

of the PR 44l ' - |

Feach t e BEts "t B asrtinel) FeREBbRE LN il pdtned s AAaRdilid ineRatto .,

covered hecki@DogetgA first targbhenit s dodated av éhe bhll trhat &idds BML aaddsHall bes

communi cated to the_other ,{,oc | .controll i_rkgI devi ces by tﬂé gAN— bus. Hence,
It E CBo

each | ocRrougiitoJits fingl pesilier er joystigkheorneqtad tgrthe 3 dPwWRIdover
3 Lt Rt | f th
Sensors s‘(i)é?‘%gl]?scg%h Wﬁélti]isoﬂaﬁéfohﬂéd e ¢ aﬁ@%gfwh%ugsygllﬁ? Cﬁﬂﬁfgés 0 e

cargo | oadin ystem e nessage serit by the lo cont I ng ice via

t he CAN-Hihe PDs LtiemdaR4d careniboatedt indthedialutat lacea BN thay ity amargdie

exi sting u%%ptgr%agc]n’cl #\?0 the cargo deck covers both prime movers. This is detected by
the associated covering-over sensors and communicated to the local controlling
device SCB1. The SCB1 receives also the moving signal by the CAN-bus and
activates the PDUs L1 and R1 in such a way that they convey the cargo unit into
the cargodeck CD. From the forward-signal by the CAN-bus and the covering-
over of the PDUs L1 and R1, the SCB1 realises that the cargo unit soon will
reach the PDUs L2 and R2. These are activated although they are not yet
covered by the cargo unit. The covering-over of the PDUs L1 and R1 is
communicated to the other local controlling devices by the CAN-bus. Hence,
each local controlling device knows from the signal of the covering-over sensors
the actual position of the cargo unit and the general status of the cargo loading
system. The message sent by the local controlling device via the CAN-bus
includes also information about the existing PDUs and the existing approaching

switches and their status.

In the further process of the cargo unit's transport into the cargo deck CD, the
PDUs L3 and R3 are activated and subsequently covered-over by the cargo unit.

This covering-over is communicated by the SCB1 via the CAN-bus.



switches and their status. In the further process of the cargo unit's
transport into the cargo deck CD, the PDUs L3 and R3 are activated and

subsequen%lgy&o% rgd-over by the cargo unit. This covering-over is

conmuni ca M SCB1 via the CAN-bus. 6 WD 2007/ 8ML4 R. DE. 0403$. WD gcrh
14 7 FromPE-040BWQ- novi ng- signal of the CCB, the infRETERIVMPOENA: e
PDUs L3 and R3 are |located at the sector boundary, and the covering-over of

the PDUs L3 and R3, the SCB2 detects that the PDUs L4 and R4 take part in
the transportation process as the next, which fall into the sector S2

cont r ol | gd QYR plfemol sign%hgf ﬁ@é%@t theanfomidtonl i thé PHdsts  The

transportation process of ttﬁe cargo unit 'continues Into the cargo deck CD,

until thandR3areloichtdibst theagvtsl bdunhdary)and thesiovering-dver bhithepPB&isrit3
exanple, the cargo unit covers-over in its final position the PDUs L8, L9,

5. and. RANOEP. S1SCERflatAES HELINeIERUS Lianch RiriakB dat oiine drapyppfition
e, ! ks dpgboRaion |
The appPthd i HiE pex i, Al A FELEP sEdntioMeB it RS CRR, ThuSE S ot e

i nt er | ockise SCBactivalss thERDESH3! and (st Thedrdrsppatation prodsssagfaheicarddie CAN-
bus to the other local controlli n% devices. If a second cargo unit 1s
brought URitcontindes dntgdathgeeargenieck: Chy untibhenearga wiit has reaeheditgdingbck oD
anal Ogouﬁ)lo)éiti%ﬂ the first cargo unit. If the second cargo unit was noved
within the cargo deck CD so far, that it covers-over the PDUs L7 and R7,
then the SCB3 woul d activate the PDUs L8 and R8. Because the interl ocks
associ ated to the approaching switches PL8 and, PR8 are erected,

activat i of tRg PrerenbexaMpie e GEIP difdli GRYerTraYpkin i_t%ﬁn@hp%iﬁoralth%ﬁgﬁés behi nd
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approaching switches PL8 and PR8, the cargo unit is secured in its position. The
approaching switches PL8 and PR8 report the erecting of the associated
interlocks to the SCB3. The SCB3 sends a corresponding message via the CAN-
bus to the other local controlling devices. If a second cargo unit is brought into
the cargo deck CD, it will be moved within the cargo deck CD analogously to the
first cargo unit. If the second cargo unit was moved within the cargo deck CD so
far, that it covers-over the PDUs L7 and R7, then the SCB3 would activate the
PDUs L8 and R8. Because the interlocks associated to the approaching switches
PL8 and PR8 are erected, an activation of the PDUs L8 and R8 remains undone,
which are arranged behind the erected interlocks viewed in the transport

direction.

Although the aforementioned explanations refer exclusively to the transport of
cargo unit into the cargo deck CD, they are also applicable analogously for the
reverse transport direction. In this case, the CCB sends an aft-signal via the
CAN-bus, and the local controlling devices identify from that and from the image
and status of the cargo loading system the PDUs to be activated. In this case as
well, the PDUs (viewed in the transport direction and directly arranged behind the
PDUs covered-over by the cargo unit) are anticipatory activated. Likewise, PDUs
(arranged behind an erected interlock as viewed into the cargo deck CD) are not

activated.



cargo unit into the cargo deck CD, they are al so applicabl e anal ogously for
the reverse transport direction. In this case, the CCB sends an aft-signal
via the 'TGA %%% nd the local controlling devices identify fromthat and
fromthe status of the cargo | oading systemthe PDUs to be
activated. RBEO4O8.WSe as well, the PDUs (viewed in t 14
direction and directly arranged behindgthe PDUs covered-over by the cargo
unit) are anticipatory activated. Likew se, PDUs (arranged behind an

erected interlock as viewed . ,into the cargo deck CD) are nat activated. 7 WO
71 022614 R AbadEeReyHiI of Peq dodBn, SRplst e Spit fodfibe SVREHELT on
exanpl e, debgnear iR tar@d NGitsY MtAMWE diffeFdringidnbigrdised dzes)i Thud Gith i wo

di fferent sfandardi sed sizes. Thus, it is necessary, to nount interlocks

for fixi mgcessarpetoc maymt umterlocks forefixinglof dbeicargminitdeptesriiangl positions vari ous
sizes. Specifically, two i.nterl.ocks.and.hepnce two roachj ng swtches are
arranged dgﬁgg@ngfo. a@ﬁ #‘B[E)uﬁss'éeﬁ'e§ﬂﬁ?',fm€|&ri%s.'ntﬁagg‘f%@r%dcé‘%gpﬁo Q:an be
real i sed gpbhddhthd SWitRRES e SRahgdd ahlbal BTt 684 IPIIUARY Serestite vagb@t i al
positions of the™ PDUs and interlocks/ approaching switches within a sector
are st or dahdinesendrios edrebe néalisedt i on, which of these positions is occupied,
the conplete structure of the sector is shown. Only information for each

sect or st be. conmmuni cat ed  vi t he CAN-bus, ich P exi, st , i ch PDUs
oo CovalRane JErwarH: aieags il GAoIG denes. S5 SOt dalipris, bt SHn ng
swi t ches i gﬁﬁ,% ; I Sitl [ Syl binary,
preferabl@?%gﬁgéﬁféé@%g?/at S ?Eﬁ'"ggéd@éd qy;?qgmﬁ)ibté)%g'%"t'?)érér}?e%g%glch?zﬁtshémst;t us
obj ect st lforhstish, fwhichhaf tGAbe pasitiomsag i abesipimdg the lmpnepleteestraetuse of he

exi sting PDUs, the existi ng'\,\i?ler oachi ng swi tches, the covered-over  PDUs and
the acti {8 88CIQp [ AWM -GN mation far eaey 86CIOR MR R ceMBRKNCated¥ig esyl t

I's that wdNEANELGE AtwicRPIPESUs t BRisB € Xitieh SPBIUSS are covered-over, which
approaching switches exist and which approaching switches are activated.
Because this information is in each case binary, preferably the sector status is
coded in a bit pattern. Because the status object standardised for the CAN-bus
provides eight byte user data, the existing PDUs, the existing approaching
switches, the covered-over PDUs and the activated approaching switches are
coded in two byte each. The result is that within a status object the sector status

of in total 16 PDUs and 16 approaching switches can be communicated.

Preferably, the CAN-bus addresses of the local controlling devices follow a
pattern known to the local controlling devices, for instance by the allocation of
serial addresses. Hence, each local controlling device might be able to define
from the address of another local controlling device the position of the sector

controlled by this other local controlling device inside the cargo deck CD.

In the design example shown in Figure 1, three PDUs and three approaching
switches per row are arranged in each sector. The four byte, in which the existing
PDUs and approaching switches are coded, hence read conformably 00000111.
From this bit pattern for the existing PDUs in each row, the SCB2 detects for
instance, that the PDU L4 of sector S2 follows on the PDU L3 of sector S1, and



of in total 16 PDUs and 16 approaching switches can be comuni cat ed.
Preferably, the CAN bus addresses of the local controlling devices follow a
pattern KWOWMWTN3M%e | ocal controlling devices, for instance by the

al | ocat i onRODE.O#OB8IWID addr esses. Hence, each | ocal cont rfErmgosessiee nm ght
be able to define fromthe address ofganother |ocal controlling device the
position of the sector <controlled by this other |ocal controlling device

i nside the cargo deck CD. In the design exanple shown in Figure 1, three

PDUs and t hree appr.oachin W tches per row are arranged in each sector.
The fourtfﬂﬁ/PQURﬁ%ﬁe@FPrtﬁ%fcilﬁM@tqm e'l%@Usﬁ% Sﬁﬁtﬁ’l"gehi ng switches are

coded, hence read conformably 00000111. Fromthis bit pattern for the
existing PDUs in each row, the SCB2 detects for instance, that the PDU L4

of sect oAf&2 it eldscaireatly déscribed, tiatdh asmodifiedSiersimmdofBthéd eXigy eRaRplet
R DE. 0406. WD rcr1Kr2B0O~14 9 the PDU R4 of sector S2 follows on fIhe PDU R3
of sect ofwgintefpekse and thas twor @%Ef?%@'@@rfrvﬂgﬂ‘,est #rx installgdipdirenteel ©a¢hsi on of

t he desi X Lot ; ¢ [ ' h are
et a1 e PDEXRURKE of WinehREHBERS, 8 koLl o T REGRE TF (8 BHhdS R, 37C
the fixi dgpehds lon thergize wiithe cacgpaniisHowevde o inestogitherantealogk aani he
However, at nost either interlock can be erected in each case. Therefore,

the out p@rededinrachaps: hhersfereatha etpulsigpalsof bath AppReaching SWHCReR) nay
° S Jorel | SWHE . y
SFITnoe B dohh PECRTPDD fa oo Bl HetioRtn ik IB8al cSRFEIRMY delfce! o

Ther ef or evhdrBiey thiertresulblof Bhissdisjuaictiablie codetl hatcs thas nsessagecsf the sebtbr ci ent
for the nodification with double nunber of interlocks. Follow ng the design
exanpl e, siatys.atherefargntheprupBaE phkit:availghis i theestpiussebjeekis fufiigient fPE | ocked

e oo e RAROAY ol E SRAARIL ARG < TSt el brcught Tto the
approaching switches PL8 and PR8 send a signal to the SCB3, that the
Following the design example, a status might be considered, where the first
cargo unit is locked in its final position and the second cargo unit is not yet
brought into the cargo deck CD. The PDUs L8, L9, R8 and R9 are covered-over
and the approaching switches PL8 and PR8 send a signal to the SCB3, that the
associated interlocks are erected. Besides the aforementioned bit pattern
00000111 for the four byte of the existing PDUs and approaching switches, in
each case the bit pattern 00000110 arises for both bytes of the covered-over
PDUs as well as the bit pattern 00000010 for the status bytes of the approaching

switches.

If a cargo unit has reached its final position, preferably the PDUs covered-over by
it are operated in the hold-mode despite the locking of the cargo unit, until
another cargo unit has reached its final position and the local approaching
switches indicate its locking. By that it is ensured, that cargo units are secured

against shifting throughout and thus the operational safety of staff is enhanced.

Preferably, the moving signal sent from the CCB via the CAN-bus is cyclical

repeated. By that it is ensured, that activated PDUs are switched off, even if the



associ ated interlocks are erected. Besides the aforenentioned bit pattern
00000111 for the four byte of the existing PDUs and approaching switches, in
each caseWOre0TMIBIpatt ern 00000110 arises for both bytes of the covered-over
PDUs as WelR.DED408MO t pattern 00000010 for the status WWERKsHe
approaching switches. If a cargo uni t10has reached its final position,
preferably the PDUs covered-over by it are operated in the hol d-node
despite the | ocking of the cargo unit, until another cargo unit has reached

its final position and the |ocal approaching, switches indicate its | ocking.
By that @sspgatadsiocaticontralting geyiseuns sokreceivad,petiop ighd s heHesult g

t hr ougho : i Af ]
Prefer abma,tafpﬂleﬁ%\%ﬁéng?g ?@%gﬁﬁ%@n?ﬂm? {rﬁogmeMeB Q;\{:/N;/ % thlégglﬁk%fs&hfg %fglcl i cal
r epeat ed.indisntiyhat puttinicsthertsold ethdeg. hat activated PDUs are swi tched off, even

if the 9 WD 2007! 023814 ft. DE. 0408. WO t4 10 associated |local controlling
devi ce has not received a stop signal. The result is that for instance at a
mal f unct i 4 ; j L j fif LSt ; r put
"t o 1 he o Fornidit desat SsrRicdcl SXbhphey i insbF R el B
and i nsofRartiaudarly,i thiet side, tiarduantityaaing, atregemert of Hiee evtdrst shagndary,
arrangenent of the sectors rra\égvary, whereby in principle the sectors do
not have WhereRy By prinpledhe sectars dept have to Der@fitheisameipize. hBYS ihisdof o | eave
position ri Anver s a which s phﬁg e z i n.the

rel evant §rl‘)§|t$ﬁ%é;t ?((Sagsr'lﬁel ?6 a!:e\cé%r%dirar?gs 't%'st E%H ipa”rrég oa ? %gga%rgt g\%ﬂl&rq igure 1

there is répresen getdseindheirelevahbbitbhtient. ¢f aceyirbieg tBRhe daegovieatlingie PDUs
Rl and R2 or R2 and R3 respectively, but these positions are vacant, this
woul d yi Svaten in Hagwre Tpthereris fopdnstange ithe qptionsdeuaiacatemnothiersPOWns of

the righ r ' ’ i ng

sui t chas Do pon MEBOARRTLEARIT R Ahd RETeRpRER I Al sy posfighgerd
vacant, this would yield to the bit pattern 00010101 for the occupied PDU-
positions of the right row. Also the arrangement of the prime movers and
approaching switches within a sector may be modified, without leaving the idea

of the invention.
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of the invention. 10 WD 2009/ 022114 R C.0406. W PL'I' 94 11 07.06. 2006
Rhei nnetal | Defence El ectronics GrybH, Brenen PATENT CLAIMS 1. Scal abl e

car go Ioaﬂ)& ‘Em particularly for an aircraft, with prine novers (L1-

L9, R1-R9 \giover sensors, interlocks, approaching swtches
(PL1-PLY, d a local controlli ng device (CCB)','C(%M?'I‘sed,

that the load platformis divided inflectors (S1, S2, S3), a |ocal
controlling device (SCB1, SCB2, SCB3) is allocated to each sector, the
pri me novers, covering-over sensors and approaching switches of a sector
are connected to 10-ports of the |l|ocal controlling device agq qd@?q}]@cal
controlling devices are connected with a bus system (CAN-BUS) 10 e
central &heimutall Defedesy Eleetrodics G@dHy Brémeri ng syst em according to claim 1,
characterised, that the local controlling devices (SCBl, SCB2, SCB3) have
means for storage of states of all sectors (S1, S2, S3). 3. Cargo |oading
system according to claim1l op 2T ENTaQ ETA FRAg that the prime novers
(L1-L9, R1-R9) are floor conveyors, in particular roller conveyors. 4.
Cargo | oading systemaccording to one of clains 1 to 3, characterised, that
t he bus-1syst emis a CAN-bus. 11 WO 7,007! 021914

Scalable cargo loading system, particularly for an aircraft, with prime movers (L1-

L9, R1-R9), covering-over sensors, interlocks, approaching switches (PL1-PL9,

PR1-PR9) and a local controlling device (CCB), characterised, that the load

platform is divided in sectors (S1, S2, S3), a local controlling device (SCB1,

SCB2, SCB3) is allocated to each sector, the prime movers, covering-over

sensors and approaching switches of a sector are connected to 10-ports of the

local controlling device and the local controlling devices are connected with a bus

system (CAN-BUS) to the central controlling device.

2.
Cargo loading system according to claim 1, characterised, that the local

controlling devices (SCB1, SCB2, SCB3) have means for storage of states of all
sectors (81, §2, S3).

3.
Cargo loading system according to claim 1 or 2, characterised, that the prime

movers (L1-L9, R1-R9) are floor conveyors, in particular roller conveyors.

4.
Cargo loading system according to one of claims 1 to 3, characterised, that the

bus-system is a CAN-bus.
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R DE. 0408. WD 14 12 5. A method for the operation of a scal able cargo
| oadi ng system according to one of clains 1 to 4, characterised, that the
| ocal corWOoeMTnegIdevi ces (SCBL, SCB2, SCB3) send the status of the prine

novers (LIRLDE.0MDBRYD covering-over sensors and approahimgssvessines
(PL1-PL9, PR1-PRO) via the bus-system,,(CAN-bus). 6. A nethod according to

claimb5, characterised, that a | ocal égntrolling device (SCB1, SCB2, SCB3)
sends the sector status during the start-up of the cargo | oading system
and/ or while changing the sector status. 7. A nethod according to one of
clains 5%r 6, characterised, that the sector status Is sent in a

st andar di,sed,,st ob ect of N- bus od accordl to one of
ol o A eyoiotTng deBretal of Aealbtly Frtmonppdind TSt Ty ToRg) 8 i

cover ed- @y efairhy¥ 1atoc4irenawatéruséd64¢1btwé Rital bénﬂrélllh% d@wrc@ag(gtrs(vs@md in the
transport direction) behind Frlne nover covered acargo unit. 9. A

met hod a&€833)i agnd dhenatatgs wfathes psime rBoverRafldet8r |%‘e89)1 mvel(nagrovevewed
into the car

nto | the  Garg0,deCklo BB hIT s WRUSS (P Flo, RIPROP I Ghe Bl 25sm or ect ed
(CAN-bus).

6.
A method according to claim 5, characterised, that a local controlling device
(SCB1, SCB2, SCB3) sends the sector status during the start-up of the cargo

loading system and/or while changing the sector status.

7.
A method according to one of claims 5 or 6, characterised, that the sector status

is sent in a standardised status object of the CAN-bus.

8.
A method according to one of claims 5 to 7, characterised, that a prime mover
(L1-L9, R1-R9) not covered-over by a cargo unit is activated, if it is arranged

(viewed in the transport direction) behind a prime mover covered by a cargo unit.

9.

A method according to one of claims 5 to 8, characterised, that (as viewed into
the cargo deck) a prime mover (L1-L9, R1-R9) located behind an erected
interlock is not activated.
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