WO 2007M2814 1S 1 DESCRI PTI ON Scal abl e Cargo Loadi ng System particularly
for an Aircraft Technical Field The invention in the present case concerns

a scalable ¢ %gﬁgl ng system particularly for an aig. 1. lt‘ual State
of the Art W% ading of a cargo unit, e.g. a contairne pal | et
into transport nmeans and for the shunting inside the transport neans, cargo
| oadi ng systens with prime novers are flepl oyed for instance in form of
so-cal l ed power-drive-units (PDU). Furthernore, such systens have
covering-over sensors, approaching sw tches and interlocks for

i mmobi | i sation of the cargo units. A covering-over sensor detects, whether
the associated prinme nover is covered by the cargo unit, while an
approaching switch controls the interlock status. The cargo | oading system

is nonitored by a central contrq gigig RepiTtEg NN Whi ch, for instance,
navi gati ng conmands are entered by a joystick or other neans. According to
the actual state of the art it is common pr actice, to connect individual
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because the central controlling device nust conprise and manage |ikew se

many 10-ports. If all these ports.are us n expansi on of the cargo
| oadi ng system later on is only pa‘,égﬁmc@?gw(gugh the replacement of the
central controlling device. WD 26! 022814 14 2 Another option is connecting

al | conponents of the cargo |oading sgstemwith a .
The invention in the present case concerns a scalable cargo loading 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 |O-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.



data bus to the central controlling device. But this is unfavorable, because
even the sinplest conponents |ike approaching swtches nust have a
bus-i nt erf agR, spisgh My be nmore conplex in the realisation than the

conponent to-be- connected. Qutline of the Invention Fbgfgﬁmﬁggmﬁgkective_of
the invention in the present case is providing a cargo oadli ng system
which is easily scal abl e, i nexpensive #nd easy to maintain. Another
objective of the invention in the present case is to describe a nmethod for

t he operation of such scal abl e cargo | oadi ng system This ob{ ective is

sol ved by dnstharaptien dscgonectiagiali cospanenisaeicbe ¢arap loadipatsisiem withian 1 and
by a netho j ; ; e i
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i nvention has .prij novers, ring-over. sensars, . nterlocks, .approaching
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di vided i n connected, a local controlling device is allocated to each sector,
the prinme novers, covering-over sensors and approaching switches of a
sector are connected to 10-ports of the local controlling device and the

| ocal controlling devices are ERiliRe betheinvBnfloRUS sSystemto the central
controlling device. During the operation of such scalable cargo |oading
system the local controlling devices send the status of the prinme novers,
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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 I0-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 10-ports. If a large load platform shall
be equipped with a cargo loading system, it will be realised by the use of the



3 relevant quantity of SCBs. Because the SCBs are connected with a bus
system to the central controlling device (CCB: Conpartnent Control Box),
t he nunber @ozoPpmiamidi al sectors is only limted by the quantity, how many
SCBs can be addressed through the bus system Because gg¢ipiedodtcissendi ng
t hrough the bus systemthe sector status, thus information about which
prime novers and approaching switches exist in the relevant sector and
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of all sectpjientiaptstichts NBnIfeFhiEst thyPthedlqubRifty] Me@Niapy iSaHsUdgs e CAN- bus
system (CAN: Controller Area Network), being an established and reliable
bus syst emaddresseddpopghthbuseystein. status is sent in a standardised

stat us-object of the CAN-bus. The sector status is coded in the user data
of the st atBscaob¢ @ach S{EBlie sendingdtirosigh theé busesystEDB g seetpt statas, fthigsn t he
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way, an initjalisati IS done during the start-up of the cargo | oading
oyatem af (A¥ichgR: Saehash el AR ath kg oL e g dSadig

| oadi ng sysdy@tam ARor Widap@pbée,t thes RclrREantrSli Idévides afeiar bheahé fbhehe
conponents' status changes in a sector. One design type of the invention
i ncl udes fl¥oiadedhabypectorastal®s ne novers, in particular roller conveyors.
Such prinme novers are known as PDUs (Power Drive Unit) for cargo | oading
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prinme noverS, It 1s common practice wth cargo Ioading systems, 10 activate
only those Ameanletwork), being an established and reliable bus system. Preferably, the

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



novers, thus to start operation, which are covered by the cargo unit. In one
design type of the invention, a prine nover not covered by a cargo unit is
WO 2( 107A) 326 dsdrdadilePl OVM' 14 4 activated, if it is arranged (viewed in the
transport direction) behind a prinme nover covered by opcEEmoaidtisis Thi s
means, that a prime nover, being involyed in transportation afterwards, is
activated anticipatory. By doing so it is prevented, that the cargo unit is
jerkily foactwdt&di,mf ltgstdneangeﬁi (viewexh irothe Manspdrmdlrmn beXindra primar go unit
has arrived at it 03|t|qn.£onthe ﬁ?gpatf rm

erlock is
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swi t ches spytrgnhsboftatiai @I‘t‘éﬂN@ﬁhs w@étivafedaéhtilclpbﬁfd/%kdblﬁﬂ%beﬂsqﬁevdmd)ne desi gn
type of the invention, prinme nover, | ooking into the cargo deck and

| ocat ed beHiahthe %ﬁﬁg‘éHB@!%G”?"M‘&!P%@R"”Q theastiv tPF‘leé'ﬁ%E”mBy“%fng so it is
prevented, that the prime nover underneath a fixed cargo unit are activated
and wear out intensively. The invention is explained in nore detail by an
exenpl ary AEesa gargo Uit hars aneved atgts final pesitigreomihenioad platfors, an infelackt ed in

Figure 1t he gl SRk L8 RGSIRRS (Rl KRR Rl SRt 9ure 2

t he | ogi cal™ stT ure o oadi ng systéem Met hods
of the I nvewitches deirgifaz dlatexiﬁog/,swaether aplisteddck |samgm1edelmkorﬁljes1\gn/bﬁpt3| cal

section. C. rises of t area BM and, a a which is
divi ded i nBbePUEteR: B sPimesthovtjodfiie B the barBBiedi ahdobauby bEhMHe "rover s
and si X apph@aehted thtsiidks Resotaddtivated! I?Qi%dwg YhRN€prevenRd, ariptieaphneg switch
functions for the status pnonitor interlock not depicted in the

figure. ThE&OYEf BRAArReath fo"@F’lq"f‘EQ%‘gE?r@ activatgd and waad oRt intenspelYand 18
approaching switches PL1 to PL9 and PRL to PRO are divided into two rows

each, which are, viewed fromthe ball mat BMtowards the
The invention is explained in more detail by an exemplary version.

Brief Description of the Drawing

Itis 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.



cargo deck CD, naned as right-hand and |left-hand row. W) 2007422814 PCT/ Z-
3id 5 In eaehesmyysare prime novers, which are in the present exanple PDUs,
and the approaching switches are nunbered consecut i vel Yermdbsspodsiy sector Sl
are the PDUs L1, L2, L3, Rl, R2 and R% and t he approaching swtches PL1,
PL2, PL3, PR1, PR2 and PR3. Moreover, “a local controlling device is

al | ocat ed ipeg@thw arRCHhe rfrdmersqmcwae inGthe @resent SkdihplesPBUS oA e t 0
sector Si, the controlling devi cbe SCB2 is allocated to sector S2 and the

control I i n@pa@@rswegm@h% afR dyuppoeresh congpeyiivaly i bhs, imseelar & Aalleng system

has coveri ppy Vel 1SEN30RE, RONARIRE 4hd tﬂetapfé%ycﬁrr@%wltahwml BUDERLS, and whi ch
detect, whether a PDU i s covered-over by a cargo unit. For clarity

purposes, ki1, R2 pnpiRRanNoreavesvarigcal montsaling wgvicevis talincated ta ¢a§$her ence
signin fi gH%t r. 1Thé 38@98\%9 ?%vuc&@cé?ﬂg%nh%}ﬁg Hga@e?ea hgg @orﬁreoqh{gal

control ling device I'S connecte one~operari on panel
(not depi cidedire SGRAisvdiiochtedite seotmerSthamgthetcmhtrolﬁng eesice @GBDtd seulprdat ainto

the CCB. F |nst this nwth a stic not depicted). If a
cargo uni t%1r3 g@ﬁon s Ctaﬁ%g?‘%/ﬂd %ﬁ?{n &8s cr?gﬁ'ld'ﬁ%‘?{vsé%?garsf MY RHE right to
the left imot ugplctedln trseéﬂg@ﬁsS@nd Whtaamefébtamétaér SPDUN cRetad-ovsk bys i n
front of sector lewed in the transport direction; however, if the

cargo unit & %argPéJ%tvé:@rf %Wt%@%ﬁgﬁoﬁéﬁ(y&put%“?e@f%y appPreachifghi nd

sector S2, sqﬁtcp.(hggvgqefelréh ﬁr@’yp@qt direction. Neverthel ess, the view ng
direction into the cargo d ?( originates always froma viewpoint in ball

mat area BM and consequent I y is i ndependent fromthe transport direction of

the cargo WRiakobh Mo afud NG RRA 180 lordaf b AElR] aS(aeks fudl he

cargo | oading syste 5 ThVERt: on ree |l ocal

controllings cd:enn@cﬂzed Sﬂlﬁlat @8R onarpeBiidd panelghot deplt:ﬂed) owittt meichctiet r ol | i ng
devi ce CCBo%[a?atljnbngtgg érﬁe?saggnt%l{?r?gr 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



with a CAN-bus. In addition, a typical connection of the prinme nover and
approaching switches to the |ocal controlling device SCB2 of sector S2 is
shown. TheveBwgenss |5 L6, R4, R5 and R6 and t he approaching swtches PL4,
PL5, PL6 , PR4, PR5 and PR6 are each connected w th dediwEzemobsisnes to the
10-ports WO 200TAU22$14 PCT/ 2i 06100" 14 6 of the SCB2. The other prine
novers and approaching switches are connected to the other | ocal

cont rol | i ngf thev$CB2. The other qHime meyers|and agprpachirg swisshaspare, cannectedcal
controllin i si gned, that they can nmnage
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in total u ew se overing- over sensors and up to 32
approaching switches. At first, it is assuned, that no cargo unit has

reached its final sition in the caragn deck t. ir rgo unit is
| ooated | nift e HEasdTt prhnple. dheae8l PAling Bibe SotEh sty abdSEBYA o0 1 on
Wth the | agsighek tieattReE tanl nishabbén O up thaBVRDUs aRd OKeWisé 36@overing-Whi ch i's
transformed by the CCB and sent out ,ba/ the CAN-bus. The PDUs L1 and Rl are
| ocat ed inOY?f)elseﬁﬁ?rls angk UR Q22 BRRTORFIURY PWItGOSS- a cargo unit brought into the
cargo deck covers both prinme novers. This is detected by the associated

covering-over sensors and comuni cated to the |local controlling device

SCB1. The A&tHst itde @sswrved) that n;meangowinidasireariteditp finabpasiieroindheipargoact i vat es

the PDUs L i Ltnkpto the
cargo decka&%{.]éll—jr%enti ﬂ@&%@é"r’@ﬂ%ﬁ%ﬁ%%ﬁeﬁmtt%geagmﬁyggﬂgr%@%'\'/?rei ng- over
of the PDUbrdughttaditikfinat pesitBEBWitkedhe gaystickhadnrectedctar the QGBta $areardwi | |
reach the PDUs L2.and ... These .are act].Vv al t hough,th ot yet
Cover ed by SOnB EEE wifen SRERGUEA TEE Ahd st BiebVithe SAR-RE. 2
comuni cat fdetRDUS € 1GirMER 1| Arg dbcatedin tel bangmeeureaeBMbhdthe Wbk baigo Hence,
each local controlli ngédevi ce knows from thhe, si gnal of theegover‘igg)g- over

u

sensors t NBItREught isBdPe icaraqufeqi ePvers ethupiinge efhd Neiseretects s of the

cargo | oadifassociated 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.



system The nessage sent by the local controlling device via the CAN bus

i ncludes al so information about the existing PDUs and the existing

approachi ngwoxarioedses and their status. In the further process of the cargo
unit's transport into the cargo deck CD, the PDUs L3 aptrEBeotisagt i vated
and subsequently covered-over by the car go unit. This covering-over is
comuni cated by the SCBl1 via the CAN-bus. WO 20171022814 P(r/zPz OonmpoS 14 7
From t he forvvard novi ng-si gnal of the CCB, the |nformat|on that the PDUs L3

and R3 are oc at_ the sector ou nd. 0, t he PDUs
15 and o P8 aBharniBeRiSs siha Shibearte. RF maleiol Sha e ¥Bls (e
transport atandrR3 @f&@@@t@d@tﬁd’@dtﬁ)ﬂounmlycéhd thel covetity- bm sfeed PDUSA3
controlled by the S activates the PDUs L4 and R4. The

transport atﬁnéﬁf‘plﬂ?ﬁr%ggz Sﬁtqc%théb%d:’ D%l—f' apg 4 take partin thetrRnspargidndeck oD,

until the GRe&AsHY theliest VeReR e ihioSthk! dedlor S@O&Srﬁﬂoﬂé‘d bl thé REBY. e8!
exanpl e, the cargo unit covers-over in its final position the PDUs " L8, L9,

R8 and R9. tByS ativgtestiiee PRUSrU4oandsR4wHetianapertation pisiceasiobihetcaego
hi ' t
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i nt erl ocks positibhe SCB3. The SCB3 sends a correspondi ng nessage 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 noved within the cargo deck CD

anal ogousl yinttfe phsent Ei@rﬁpl@aﬂﬁocalgd) ﬁJnlt |c6vérb%v§ﬁﬁplwflﬁélrpﬂﬁltluﬁlthe \wJgoved
within the car% deck CD so far, hat it covers-over the PDUs L7 and R7,

then the SEB3 WbuR¥l a3 ReatBY leﬁ%Ct'”g’[fbﬁ '[‘EF”&FI'EF Rgh'cﬁeﬁfﬁu%@t'quédlw &9 ocks
associ at ed ép?réélﬁn%ﬂ%@g'm@ a1 PRESPe cEFg% @icis ngu@H‘?n |5 ?%Eiﬁgn. e

activation . . and R8 renal ns undone, which arranged behi nd
t he erect ecRpprRashingc iswitohesdtl-8 andhERBr sepopothe 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.



direction. Although the aforenenti oned expl anations refer exclusively to the
transport oOfygas@hsteunit into the cargo deck CD, they are also applicable
anal ogously for the reverse transport direction. In thpsy 1§ CCB
sends an aft-signal via the CAN bus, %nd the | ocal controlling devices
identify fromthat and fromthe image and status of the cargo | oading
systemthe PDUs to be activated. In this case as well, the PDUs (viewed in
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in each case bi narl%lés preferably the sector status is coded in a bit
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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



swi tches, the covered-over PDUs and the activated approaching switches are
coded in two byte each. The result is that wwthin a status object the sector
status of woabooze4l6 PDUs and 16 approachi ng sw tches can be conmuni cat ed.
Preferably, the CAN-bus addresses of the |ocal controll pOgeesssesss ol | ow a
pattern known to the local controllinggdevices, for |nstance by t he
allocation of serial addresses. Hence, each local controlling device m ght
be able to define fromthe address of another local controlling device the

et de-t he e RE bR SestS 7R e bodte EBLTRRGFSERERR 7R gure 17 threo.

PDUs and t hree approaching sw tches per row are arranged in each sector.
The four byt

n whjich the existj PDUs,.and a svvitches are
Tt hen S dbias akeay, Aes S BeB0BBY 8 MAHTam SHeIBn B the, deiah EXRBe, n
exi sting Pkl ihtBri€aehardPMust iR Weéﬂﬁﬁ viicHear arel |H§tbﬂ’élﬁh frohebf &4 PDU L4
of sector S2 follows on the PDU L3 of sect or S1, WO 1 1/022814 sec r tla

9 the PDU RPWi Whigh 6f eiher dntedagkso i @rect@ber@eofﬂxesc%ﬁhesfargq &8 it was
al r eady de%‘é P@ﬂonkm&.zé%f%héf%ﬁtgfd&ﬁt YRWNVEN RimddieitH :S gé}lo%ﬁ'sﬂ'b% two

i nterl ocks two approac switches 'are insta In front of each
PDU. Wi ch eoectedi trheachi gaser Thetefore stherasitnut gighatls aftbetit ambrngctmﬂg siviiches go unit,

depends on i Bnd bt Bacl PP pfe kel b ol NEETn L BT coBbfIRH deliber | ook, can

erecte each case Si gna T oachi ng
SW| t ches IWhéremntheOEeseElCdi tﬁELmsjaylctwrrdsr@Mea |dtosthenmessuge of tHeesésonl

controllin evi ult. of th i sjpunction coded into
t he massaggt% r%fgge[, gtge né’f"b?ﬁg haé’tag?tﬁ?én h@h% tl‘fjﬁr?gt"’rc"&ﬁ Llff‘?'%"t Q%i | abl e
in the statth@majﬂeaﬁod ﬁ.tﬁ@&ﬁbu@lrembefref intdrfdgkgrodi fi cation with doubl e nunber
of interlocks. Follow ng the design exanple, a status m ght be considered,

where the first cargo unit is locked in its final position and the second
cargo uni't goiofiffy 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



br ought into the cargo deck CD. The PDUs L8, L9, R8 and R9 are covered-over
and the appgg, g‘(switches PL8 and PR8 send a signal to the SCB3, that the
associ at ed |nter ocks are erected. Besides the aforenewwlpattern
00000111 for the four byte of the existing PDUs and approaching sw tches, in
each case the bit pattern 00000110 ari¥&s 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,

pr ef er abl yasmab@wém@bc@nfé@lhmﬁ/dewg@ hag thoh recepiedr astap signalh&hedesiiinisde
despite th reached
its final g’d“'é|‘?'j<'}8§@3§% ? @ogpragtrt%%% ngus g\?\ﬁezﬁgg%lagr{gl é“"'@ﬁé‘? {E_')?Sl ocki ng.
By t hat |tmskamzlplmpetjlntctthmhalrhn‘@deunl ts are secured against shifting

t hroughout and thus the operational safety of staff is enhanced.

Preferably, the noving signal sent fromthe CCB via the CAN-bus is cyclical
repeat ed. E}netdf@réniehtlbrsedadeslgneéxambletls @Qtély/akadplaﬁglbncarneomn/irbc heidedf f, even
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the CAN- bUWh@FéU AL pﬁﬁ?eiﬁleath@ swowb@eloméve tbrbatoarﬂﬁé ¥arfé s%t Thi, ¢ i§ ¢ hol d
node. The afor errentl oned design exanple is purely exenplary and i nsof ar not

linmted. mstanceulpapsihle itpelesivge positiensyfantRringe amaversr yag@Herwhigh ishe

sectors m t be of the

sane si ze. ¥ Qééhte? W%@F&@’ln tﬁ%@%‘%%é%t Satglﬁﬁ] ZP{&SB ogrﬁfb m%sc‘;a?@cl)ns O pri me
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pattern pos%ons o?rthe ﬁgr?tcgolwl S\Iso the arrangement of the prime movers and

approaching switches within a sector may be modified, without leaving the idea

of the invention.



positions of the right row Al so the arrangenent of the prinme novers and
appr oachi nowguhpAReR W thin a sector may be nodified, wthout |eaving the
idea of the invention. WO 20071022%$14 PCT/ EP2806/ t | 0SSidympsebocfskEdNT CLAI M5
1. Scal able cargo | oading system partigularly for an aircraft, wth prine
novers (L1- L9, R1-R9), covering-over %ﬁnsors, i nterl ocks, approaching
switches (PL1-PL9, PR1-PR9) and a |local controlling device (CCB),
characterised, that the load platformis divided in sectors (S1, S2, S3), a
| ocal controlling device (SCB1, SCB2, SCB3) is allocated to each sector,
the prinme novers, covering-over sensors and approaching switches of a
sector are connected to 10-ports of the |local controlling device and the

| ocal controlling devices are connected with a bus system (CAN-BUS) to the
central controlling device. 2.p aACpEaQ 1 Q@di Qpmpg st em according to claim1,
characterised, that the local controlling devices (SCBl1, SCB2, SCB3) have
nmeans for storage of states of all sectors (S1, S2, S3). 3. Cargo | oading
system accqrdi ng to claim1 or 2, characterised, that the prinme novers
(L1-L9, R1-R9) are floor conveyors, in particular roller conveyors. 4.

Car go | oadiStglablestargo daacingisysiern opartieulady for an mircraft witB prictfeamavérsr(L$ed, t hat

the bus- S¥_§t ?ﬂ‘.;‘{&) %o%’i\rlig@g\?e'r svélr?scysé,l%r?tg&élck%,élapproaching 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 |O-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 (S1, S2, 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.



12 5. A nethod for the operation of a scal able cargo |oading system
according to one of clains 1 to 4, characterised, that the | ocal

control | i ngygemhense( SCB1, SCB2, SCB3) send the status of the prinme novers
(L1-L9, R1-R9), covering-over sensors and approachi ng sedrdebRfedsRl-1- PLO,
PR1- PR9) via the bus-system (CAN bus) . A nmethod according to claimb5,
characterised, that a local controllin deV| ce (SCB1, SCB2, SCB3) sends the
sector status during the start-up of the cargo |oading systemand/or while
changing the sector status. 7. A nethod according to one of clains 5 or 6,
characteriSed, that the sector status is sent in a standardised status
obj ect of %hﬁeﬁ%ﬁ"f@#&e &era%ﬁ@ﬁé‘@@aléﬁl@%a%d‘%aﬁﬁl QdYRteth abtcHiimg te dn 7.
characterised, that a prine nmover (L not covered-over by a
cargo uni t of glaims il aregharacterised; taatrtaﬁg@@al CQW@ dewcet%%QB‘arﬁ%Z,t
direction) g Var 4.0 d [

accor di ng Soahesf B FRRtE G rEBRRE  moteft RS, RIiRg), SyethdBrell
cargo deckyemrsqrsiare appeaching- sWitches- (f9)1-Plog, aPBA- F[RQ')I vid 'd{le bugsystem

i nterl ock '(éAIQSgus?Ct i vat ed.

he

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.



