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Technical Field The in he present case

concerns a scal abl e cargo Néadi ng system
particularly for an aircraft. Actual State of the Art
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inside the transport means, cargo |oading systems wjofoh-
pri me novers are depl oyed for i nstance in form of

so-cal | ed powver-drivgeudictgp(fRYPN Furthernore, such
systens have covering-over sensors, approaching

switches and i nterl ocks for |rmob|I|sation of the

slgﬂégféd‘:‘é}‘ o od?nﬁg‘éﬁé{dﬁg\;?‘?ﬁxﬁulaﬁ T3P a q’b{ﬁ%ﬁ whet her

€ Bssocia vere e cargo
unit, while an approaching switch controls the

interlock status. The ﬁ%hﬂ?ﬁ%?lﬁql ng systemis

nmoni tored by a central g devi ce, in which,
for inst ance navi gati ng conmands are entered by a

oysti ot her ans. Accordin t he ac state
TP Rkbfcy i BEeITRRR GPiethc e Selehic ARy losdng"sySlem
particlilaydfoabn aroradtnent s of the cargo | oadi ng system

like prime novers and sensors, with serial interfaces

to the central controlling device. This is

unf avor abl e, becausgctuaesefeiot @he Aptrol 1 i ng devi ce
must conprise and nanage |ikew se many 10-ports. |f

all these ports are used, an expansion of the cargo

Féﬂﬁd"d&in’@@ﬁ@@hl‘g@tlﬁﬁ an. 'a%dh'ﬂéub(erﬂﬂ%%ﬂe@ it Aokt NReans

%cerrent of the central controlling device.
0P SSPHNERG | 1R%iH@ Ahesdrappeers Mmeafiss caragnagingosystems with

prﬂﬁé? lrlrﬁcﬂie@é ¥rd abbeyés éhdstaRad imdori of 8- c@ﬂé%@vgr-dnve -units

or i I nal T e e e e e e e e e e e e e e e e e e e
E@o@@ﬂég@% S0077 TS84 hRVeIEopRITE- VB FRgnsors, approaching

sWiRHES HpdSaletiocks 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.
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2 Anot her option is connecting all conponents of the
carﬁ&o Ioadl ng systemwith a data bus to the central
device. But this is unfavorable, because
0‘!% mpl est conponents |ike appr oachiP§g/EP2006/005514
svvltches nmust have a bus-ingerface, which may be nore
conplex in the realisation than the conponent to-be-
connected. Qutline of the Invention Hence, the

Aﬁbﬂheﬁbpwh @fcdnhéctingvéiﬂbdxﬁﬂohdhté Bether RFgd foadgesystem with a
car go which is easily
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ngg cribe a nmethod for the operation of such scal abl e

9By ol3%ii REes Femelax imithe 6%?'@@%'%@?% tae)| GaEPaRENh t0 be-
coridcdel € cargo | oadi ng system accordi ng to patent
claim1 and by a nmethod for the operation of such
scal abl e cargo | oadi ng system according to patent
claimb5. Favorable @imhgq,fw@ﬁﬁ,eﬁg,gnl | lustrated in the
relevant patent clains. A scalable cargo | oading
system according to invention has prine novers,
r hj
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logHisg| susterpl athichy i e8silyi s¢alahle,i mezpensives and ¢asyato mamtam
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ABOHCE bjEe Sfthe Fiventch B hPPREA (838K oBEEHE A bl ror
thevipecation affsueh sealalle carge loadingsystemt o 10-ports of the
| ocal controlling device and the |local controlling
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central controlling device. r|n he operation” of

claife A a8d yshMmethadiieg the eredatiag @’y%‘?@ﬁ?a|ﬁh|é qacs,caloadmg system
a&dih@kd pABnOQYiInT §SFARMELIE la@s@ﬁ?%}é &b |IﬁJEﬁat%B'|ﬁ“ﬁ1e relevant

novers, covering-over sensors and approaching sw tches
PHEPHCIRIMS. bus system The advantage of the
partitioning of the load platforminto sectors is,

At ktaiiatﬂe | caegd |oammj rs@lsﬂehﬂgacd@*dlr@etaneGﬂ@ﬂ Ha@ nﬁ@Cﬁn@Vers
is al so cal Iﬁgl sect or ontro box

C%"a?v‘Bg GHPYSHAOISviltE %&nﬁ%‘?m%? INHSWes. a”ldfa 86 Eﬁlgemfo"'ng

dévies] wHerdiyothe |68 blatfol@ isCEVIdBE ftls¥dtbis, 8 |6cHl a@ntk&m@ delice
éﬁ%}g it wll be realised by the use of the

's B e ety s5i6h v o1108s MoYRSs GEVANRY-aYsoRensors and

aﬁﬁ_@t’érﬁkﬁqﬁ'éﬁnfcﬁéﬁ estt 3 sB&oMaRei B¢hretbicih® aLEsRedf the local
original . ...

c ingodeviasn gng thgdpcal 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
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rel evant quantity of SCBs. Because the SCBs are

AR with a bus system to the central
cBRE-B496.P devi ce (CCB: Conpartment Cont r olPCEER}006/HISE4
nunber of potential sector3 is only limted by the

uantity,.ho y .SCBs can addr essed t hrough the
BN gLy B Ca: Bocaks B as B trrEch Bl neetem
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[ rime novers .a roachi ng switches exist in
ppbla, BRudE 1 08b: NG R iRty v SCBs can be
a@@réssddBiragBIths ®0s eyste@dnd approaching switches, each
SCB captures an i mage and the status of the entire
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.controlling devices have nmeans for the storage of all
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é\i‘a'nt'Géétoﬁaﬁa\lﬂ'bBUﬁh‘éYs%l%@_Jf%%rir%owér@_ehgérg agto‘;?pproaching

dl
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swijehiesneaghy 3EBregpiufes andnageandinesitaivs of the efdine cangodoading

s?stté\ﬂ.dwogitﬁ%dpgr?@_gé{sﬂ%gi&% cBhtrdIfy %Mcgé‘%avghﬁeﬁﬁjgtefg{ ’the

status is coded in t user data of the status-o
stpragecofia segiony stalenf the SCB is captured fromthe
nmessage' s header and hence the associated sector is

chdstlid e 150 bl e cormbyebl g gt g
At bletwark)dlibeings potestablisbiéd mndivieliable Has gsystem hBreferablyr the

S Stge sEMP 4 HingaBstibilie obRR o e CaflRIR. s S
statushis SBek nNpwtke tuser idategef thedstatuatabfeadf white treaagdress of the

adi ng, s em, An update of the data is onl ,
SBR B8 JRE P e TeeiiaaR eneBter o (R e gBSOrAteg sector i
ideatifienk . One design type of the invention includes
fl oor conveyors as prine novers, in particular roller

PRIFOEN Brlpsqr <onBling GaPs ahior e, Stifetain dpte g plart-up
of thd waeyd loadingaysteri asdrer whike @fﬁh&fgtmg ﬂhécﬁé'tb%o@%ﬁﬂ&sﬂﬁ thi§ vay,
ractice w carg

1B, 'S, t 1, ar go
ait GRS IR &5 BRRS dusna AR it UB Ty the ka0 (Radig Sysemr after
whitHsedch SCBKnoABahatimage anti sthtudiof O ¥8igedoBding R§stem. An

cargo _unit. In one design type of the invention, a
Urgﬁat%@f thererdatads eawéie@aswy.ﬁg’x% gRINReNants’ stajusrhargesdn a

sddt@ns! ati on services

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
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903514 4 activated, if it is ar PAREEEPOCO0SSI4
(viewed in the transport di4ection) behind a prine
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load platform an interlock is erected and thus the
cargo unit is imobilised. In doing so, approaching

AR 4 65195 UPRIMES afrnWeodéitll%Cfﬁwbﬂ&)SIﬂMﬁQSmtﬁé |GHY biBESI, %kmﬂeﬂock
erecte In one desig t he i nvention, prime
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prevented, that the prime nover underneath a fixe
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version. Brief Description of
movedidesneath ariixed garge unitiate agtivatedtand wemawgemt@mlv@v
the cargo | oading systemand Figure 2 the | ogical
structure of the cargo | oading system |nplenentation
The:triveakoros explainedve mdre defildyran exesiptary varsic.r pl ane'’ s
cargo deck CD in vertical section. This conprises of
a ball nmat area BMand a |oad platform which is
di vi ded i nto thBriefescriptio®df theSRrawithgS3. | n each
sector, six prinme novers and six approaching sw tches
are arranged, whereby each approaching swtch
Itisuilestiadedsinf or t he status nonitoring of an interlock
not depicted in the figure. The altogether 18 prine
Figoteet s L 1he physical amdng@imént oRheacriigd Radjygrsyateim agd

hes t o, PL9, and are . divided into
"l £ ove tacb AR R PR Teie B b | et B

tovvards t he cargo deck CD, naned as right-hand and

| ef t-hand row. i gn services This
transl ation '\?I.Y\'Ia‘alﬁ n;)% @'F-fr'é%‘r%maﬁ‘eq""e“t'on

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.
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pROGO4ABM  which are in the present exanBCHERI000sSI4
and the approaching svvltchFes are nunbered

I ERRTEN 4 Prfse TREo Wi T o BEEH Kol tDHs and the
affirbachd switiss areRiumBER2d asoths&RBivelybThosein, seatdra®hlare the

PBBRIokr! by AEVRE Bl ond B8 el BuedBe A o2 pLe
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t he ntrollln evi c cto . .In .
el TPBn oI SSiee SeRR SheRBdl fhseder S1 the sowroling
d@vmsscssz ns\/@u@dzat@d &) smér S*Eﬁh@'ttﬁéjcdjrﬂrdllihg ddvﬁﬂér%m & gector

a PDU i s covered-over

by
S@’” '.ng%siq}m th%@rgeﬂgﬂlmj SERIPPHORSSSOURHRIOVER 96@[9@ awach are

nEtUepRA&d i ABRIgRAENGRE wHiM d&BcthABefhef §fFﬂDl9r§80\fér&Elo{/éP by
figure 1. In addition, the cargo_| oadi ng system has a

a&@fﬂq Hnit.cB0R: FlaTYi PrjPeRas ¢t every FRNsand §ok gMerycarioaching

sWitdnhadta tet@ehc®9gndPR§@Li1on panel (not depicted), with
whi ch the operating Staff enters controlling data
into the CCB. For instance, this nmay happen with a

In %ﬁ@t!:dgf gwoé g&@oq&mlﬁ%gﬁtemlﬁasaa Eé’ﬁ cHHﬂrélhﬁngémﬁéE@dBmmls

e conveye romt e ri
IStcmnleéﬂ'Eﬂ With fait gﬁﬁ% one ereraton ganels(nbteldewdtegécwm wdich the

;?ﬁgtlrﬁe%{a‘?fv erterd %o'nﬂolilﬁg?:rbt t2intoSRE! eFBS%oraﬁs?éhgg‘eﬁ}é Fréay

ansport directio omever the cargo un
hamﬂﬂwemdmmqkh(mtd&m@ed)eck CD, then sector Sl is
behi nd sector S2, as viewed in the -transport
direction. Nevertheless, the viewing direction into
If alvargravnjbisdeoved iAD the icgigoateek C) \)\my\se tooreyed \fﬂom/\gmei right to

AR S e e A e Y

settarh82s as \d@eed dam tiod tmdmep¢mgj|reaﬂ|orsthdumer eif difie tclamo unit is

v oS e B B bof et ank & £ HehaH selis s g8 glewes

mS@EagsmmEdlfecﬁlsm Nevertheless| the amswing leél@iodemloctﬁe Edigateck
i nked .t o _each .ot h

with a,CAN-bus. In additio
- Chyganates aiwaye ffogn @ ‘Fe“t’%rr‘]thibﬁE Mhaea By a”gﬁﬁPﬁ%‘Hﬁ’P% IS
ind¥pérfeasiro® thderahgsar dicstibh of thenardtewmice SCB2 of
sector S2 is shown. The PDUs L4, L5, L6, R4, R5 and

R6 and the approaching swtches PL4 PL5, PL6 , PR4,
F.tat@% %B%S% eBtiEREN O HIRG! SfudtiNoBR 45690adiRG Syétem
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 IO-ports

5

This translation accurately reflects

W

ACRA No: 199006158G...

the meaning of the attached dhgunal

cenBNIThbasasitonscibecibbioncccsanas

Chambers Translahon Senm:es




5 Chanbers Iransl abon Services This translation
accurately reflects the neaning bt the attached

o | ACRA No: 199006158G-. . WO
JBPE-GA9BMPO R DE. 0406. WO PCT/ El P200610055 PET/EB208§/008514

the SCB2. The ot her pr| me ndvers and approachi ng

ofli S22, T REC B Tlgver? e B Ebuner S TleRp s Lot
td the athet tottat odnritroﬂgwgotfemceesbn HeRBaméSUB? and SCB3 are

desi gned, that they can manage in total up to 16 PDUs
and | i kewi se 16 covering- over sensors and up to 32

Irethp rpoesznit Bg?]mpliet ﬂ*eelﬁcadl/%nfrblll:rsg dtla\'h&esi SCB$5808Bd, aﬁﬁf@tBI!ﬂare
car go, yni as reached its fina tion in.t car
ISRt eV Gery FAGa% 6B BARY 16 EDUscarebliepisa T Coverna-
ovériseAs &8 aBMu@rtd hprodepingiwaeps. to its final
position. Wth the joystick connected to the COB a

forward- signal is given, which is transforned by the
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are |located in the bal mat area BM that
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bidug ALY RR& - pokitioh. V\ﬁtt‘ﬂ%%?&@k Rdnnédted Qé?t‘?é: C@B?Q forward-

coveri ng-over sensors and comuni cated t | ocal

SigeRlis §IvENnyhichdgit@esiorned byree man@@@nw@g tan the GAN-bus.
TIﬁ@‘P‘U‘Lﬂs 51 %HélR)P)éret r&%a@ﬁl\i’h kih'é b@ﬂ%ataa?éé B, q at @%%argo

R1 1 n such ey convey t e car
urmhbftought Bto theecarge @@cw @@kersmotmpametmeverr@r Taig ds detgated by

th@yadcfsaaaféal\lfot?/% CBquert %%s%%vgﬁd E&nﬂ{&\ﬁﬁ'éte%f tol i€ I(%gliJ%oHollmg

reall ses that € cargo uni
deyigq SCBdadhet$EBPIessives alnal th mdvrr@ssgraaldoyatneu QANeths and
ac?;{x{é{éggsg ﬁ@nt};sy%@éﬁd ﬁﬁﬁ{ﬁéﬁ&l’&,g&@é@eﬁfgﬂhgy ﬁ&ﬁ\?egl t%%grd‘bn r§|t into
thenangmdeckt €B. Foomibe dermard-sigoall byc thet EANI-buusgamiiemecem/ebyg-

{(&%f@%ﬁb@? LR RY ‘i‘%? ( chr%'an&%” éeEQ@g; Lérgfgoon wil

Nnows he signa e coverln
reiable thetR@QUs dds iahd oR2.oThédee aca agtivated taltao@bn tieeygareenat yet

of. the car adi n St em The ssage sent .
R e S R nE T At (e R RRE e R s
commbLnidetedatosthei other madal eoniadiing dtehEe@)blySmbr@AR%. Huthee,

[ [ t at us.
eachelocéﬁlcon{rolﬁnga %g\r/igg ‘f(ﬂlovr\]/g fro?nV\theCsrl]gensal %P %et cpoevleiing-oeerusensors
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.
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In the further process of the cargo unit's transport

cargo deck CD, the PDUs L3 and R3 are
‘%QE and subsequently covered-over by the ca
umi

WQ covering-over is communi cat ed b)?q'f'f’é'z
via the CAN-bus. 6 Chanbers7Transl ation Servins This
transl ation accurately reflects the neaning or the
attached original... ACRAN ........ ... ... .......
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S
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pguitopess of the cargo unrt continues into the cargo
deck CD, until the cargo unit has reached its final
position. In the present exanple, the cargo unit
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e in

nd t t
h? R%ﬁr @{f’ %Sef%iléneg%ﬁgo@@hinrﬂjl%m t WhieB egcemwlieRay the

aéﬁ@a&ﬁ{%%rwﬁe‘é PLIB agr?oclb'Rgdthbrbar osurﬂpé'stebl?rréd il i€ gosrtron The
appr oachi ng swit ches report the er

ARG SYishes Y-8 |aﬁriePR§c R%qub theheeratizg. offiibe sm@cuated
in&RIBERSs @ thE @(ﬁ?ﬁ%@' c?fﬂr@ﬁp%)%rné:‘%%ssgag via thEIE?AN-

ot her | ocal control V|ces
bysniot thBSOthﬁ?fo'Qgﬁthnﬁptblng td@elcearlgra sbsokd €Brga unitvis| !brobght into

th
BRI HOTED, 10 G RRRH HERILOSUS Bl e
firg ¢aig® Uﬂﬁelf ther gReO0E cRrgoDIkiowas Hroved athin the cavgr deakv@b so
U
eIt Eleol 097, MP T BB SLBE VT BB e
PbYe LEgnddi& rBem:gusewtrteohaslocR%L&sanrdtdaRe thae epmgacrura@l swilthes
' one
PO Py PRoJR Bledalf s atbriWanCPELRTE fi B RRLrs unone,
whitleware Briandgesl thehimsiptiid erelitee cinfeplocksAlvidwrdyhin tthe transport
diraef gérimenti oned expl anations refer exclusively to the

sport of cargo unit into the cargo deck CD, they
are al so applicabl e anal ogously for the

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.
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reverse transport direction. In this case, the CCB
sends an aft-signal via the CAN bus, and the | ocal
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(viewed in the transport direction and directly
r bk R c - r Lcar, i
I B e e OXhge. B o, IO sHtem s
designesh derd CarRi Haitawity dwe edifferent standardised; iségesd Thuso it is

néddRs5 4P niRRK irftElocRS q‘%fﬁgn% A V@érgg -unfts QIULELLF positions

Transl ati on SerV| ces rans on accur at eI
depemding: ont e werinusngizes. Shecifinaliychwael interlgtksalnd hence two

; : i~ e 6
APRIGASI0 PUISAT 1% BB 20E b FREBTagsaL A T VaToUs
loadittg fsiceniariosrasindie refilisede desi gn exanpl e, the cargo

| oadi ng systemis designed for cargo units with two

e e R S R Bt R, e S e el gl BRFTRL Y the
PBb¢emal mtmlscks/camroad:hmgmimtmeemwmhea satiooase Stor€d. Thus, in
a

t
gD ifafidth il BRasBediasREns 1§ BEHIE dne SPmplets, sppgiure of
théssea’.tdrwaslhcfwn ;C?]ﬂily WSrmétmadbnfﬁ@mfdrlrﬂllsstcb@rbtd{hﬂinrmcated via
. e_firmware of ea ocal controllin
th%:@#’%‘z‘%”? heV et R% eb'aﬁi Whishs TV here Seuredayer.  which
appro&cHing kewitcRpPrexdst hamy veveR Cdmoaluhtrlgl l@wﬁcﬁ@ﬂa@é aﬂfueated
store t he i nformation,

BEGAE BaMOE B Boeaa P ECHA: BRI SSGT stafus is
caRetifra bis pahenn Beehlise fhef QatiBldbfidt ERINdSRAKIRISRE R CRNSBUs
be. communi cat ed via the CAN bus, which PDUs exi st,

PrRMidER @igitls DiteeUsely Briad-thy caxistingi RRUs a e xisting gapproaching

switdheshee evepéd-atét POUSharRPINOAGVaRE B¥prbsEfsg %Wﬁches are
activated. Because this information i's in each case

cqgleddp jwo byter %?‘%i'b The regiiits dhas withinp@ statyssobjgeldha spatopstatus
oi’Qh ttottQIa‘FG BH0s aRECBUSRrédtRirdt i %ﬁeg RaSBE c8in Sped

he CAN-bus provides  eight byte user data t he
eX| sting PDUs, the existing approaching sw tches t he

Pfé@é’rﬁﬁlgd’tr%’QfAﬁ% eddde &CH Hevfbtcgfj c@ﬁt[?c?}ﬁ’r?q?%(?@?s follow a

swtches are coded 1n two byte
patiesn kapwhita the docal @gntnwjmsﬂevm@ sfercmtansed:tyuthe zdlbcaimn of

sdrfdl %hdf‘e@s?@éﬁerﬂ:‘%‘? e?agh A %gﬁ%lﬁrgg 8@4&& rﬁ%htcgg a%?e to define
comuni cat ed.

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
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Preferably, the CAN-bus addresses of the |ocal
controlling devices follow a pattern known to the

WO EORYAL ¢ ol | | ng devi ces, for instance by the
aRIDEA08Wf serial addresses. Hence, eacRCTERHP&/005sI4
controlling device mght bedable to define fromthe
address of another |ocal controlling device the
position of the sector controlled by this other | ocal
thed®DW R4 ofrsgctbe \B2delldwes ol thet PRU (RB gfeedeIS1CD. 1 n the
desi gn exanple shown in Figure 1, three PDUs and three
approaching swi tches per row are arranged in each
AReeitawas direadyaldschlyéd: thatnin whineified @eionsdfi thg deEﬁ@h’Se)(éﬁ'rﬂ)le

appr oachi n itches are coded, ence re
vabBabee Mehis fie erBioBchRg raishenra e ot oGt Pheach
PDlll eafthr @NVenhé]em‘EéiE&Z:k@Iag Gé-‘rb§tef10ﬂbr th@é‘ftxﬁy:Q)f th@adaréchﬁhmt
DU L4 of secto folloms on the PDU L3 of  se

d%ﬁe”dérﬂﬁ‘ 15C SR BLINS ORI G SMiacHOHESEs 46 TGS SHhR iiSiTock can be

e.tewash@tab@eaéécme%fe}é( tﬁeeéuts@ttss ﬁ&@on@@tﬁlaagrd%hm Switches
attached ori gi nal . 199 061580 W 20071022814

ingfrorbeof e6h Pogy EPQQTGBR)QGBJI‘@“O’Q'W e loeph qantrgtiing device,
wﬁ@t‘ébwth@%eétm bOWEs ARjUMRBoM IR Phtd 85 MesSdge OF W& séétor

| ready described, that in a nodified verS| on of

Sttawé aagreg-ﬁeet%am"@ermelts ﬁvaéhab@dRéh%tétqsmmeqtmsufﬂcnent for

tr@nﬁwm.bngwmaﬁt@mﬁas& difrib@ddkgd in front of each
DU. Wiich of either Interlocks is erected for the

f|X|ng of the cargo unit, depends on the size of the

FSIﬂfv@r?gegm tdesggv‘@i’a%ple % dBRs Al thp%% l:cmsﬁfe'r?& Kwhér fie ofirst

erected i n edach case. There ore " the out put 'signal s o
c@rge hunitpisr loaked iy its iinat pesition ranﬁrtbﬁtse@DndzaxarngDmtnawot yet

oRFLHD B by BB 6D, i 06l FOOAAEKE 8 S5
amm&amxa@@mg‘ switehesdtSoand BREtaend aTsignalftortiee SCIBS, that the

' [ [ t ' b S,
AR el WELoREES, | Begdls, U aiOaliEhed ohit patipr
0®0ﬁ06r‘lndokthe feol Ibyte ofythehexistgi @ermﬂpdapmroax:rmtgaswEtches in
' C e the firs ar unit is
ofsE Rhss PR tEfs Poodtiibrarls® i bR wABE IR B shueriover
PDéJsrestweleds thermupditern 00000010 formthg Gtates byteP.of THeeagiitbisching
L9, R8 and RO are covered-over and the
S‘%{ig%le Sachi ng switches PL8 and PR8 send a signal to the
SCB3, that the associ ated interlocks are erected.

IfEHE"O 0 Bt Bo6Ped 1o RAPOEH G BBBEA Ao b AEFATAY over by
it Sab tseRstedi iR 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
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each case the bit pattern 00000110 arises for both
‘g %ﬁ; J the covered-over PDUs as well as the bit
% 4PA ’60000010 for the status bytes of the

switches. If a cargo unit has PEXERVAGAQEYS
final p03|t| on, preferably10he PDUs covered-over by
it are operated in the hol d-node despite the | ocking
of the cargo unit, until another cargo unit has
asseaialeslocalscdritmding Evidei ltas astdretéieed acsibp a@mepam@i r@gult is

| indica its 1o I S_ens
i o i Miplfor B el iive S a Sitceu of
instanthy ghputtintanide hbldsnédee oper ati onal safety of staff is
enhanced. Preferably, the noving signal sent fromthe
CCB via the CAN-bus is cyclical repeated. By that it

Thes afonermemstibneti hfk%lg@@)dawaﬂee(i FRiPkly exemptany bﬁbﬁﬁ’sdﬂérfnot @MREd.
ran on Servi ces

PanHGHaa Sy SR AR AT O BPY LEOFE R g Selers: Mgy vary
whérbayl Iregtiripl@ theadectors do-not have to be of the same size. Thus, it is for

...............................

repRézehthd b'l)Dzer@§ Wﬁb%%@ahm@ﬂ)awtlf Qéddrdﬂﬁg ‘?@%ﬁe‘:@argéﬁaadmg

not received a stop signal. The resul i'S

SYSHER dnddowe b therer isnfer u@ﬁﬁaraﬂe theeortian. Bgsallaéatﬁv@qﬂwsPDU
bétivess el BDBY FOf dnd RDSF ANy RS r%@cin@lyo btquhegQ post dsifiBeare

The af orementi oned desi gn exa urely exenplary
vagaat i thisoyarldnyield tcmﬂﬂeé@lt panm 1QA0NAT0Y for the oceupied MRDU-

pOHtRRE T &Y tNGighf rré\ﬂgﬁ\r@ﬁ'ihé’ (r:r{aggerﬁggtt %g ?h(—ﬂ?{‘ (?rrx%vers and

whereby in principle the se

aRmfeadifigeswitches WiIR 2 sectargnanbe mogifiesh wéthputisaihg the idea

of th@MfeR@ tions for prine novers vacant, which is
represented by zeros in the rel evant blt pattern. If
according to the cargo loading systemin Figure 1
there is for instance the option, to allocate another
PDU between the PDUs R1 and R2 or R2 and R3
respectively, but these positions are vacant, this
would yield to the bit pattern 00010101 for the
occupi ed PDU- positions of the right row Also the
arrangenment of the prinme novers and approaching
swtches within a sector nmay be nodified, wthout
| eaving the idea of the invention.
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10 Chanbers Transl ation Services This translation
‘g /ﬁely refl ects the neaning of the attached
gﬁf ACRA No 199006758E WD 2007/ 022814

QAR8WMED PC | EP20061005514 11 07. 06. 2086 T/EP2006/005514
Rhei nnetal | Defence El ectrdnics GrbH, Brenmen PATENT
CLAIMS 1. Scal able cargo | oading system particularly

for an aircraft, with prime novers (L1- L9, Rl1-R9),
covering-over sensors, interlocks, approaching 07.06.2006

R?ﬂ*&ﬁ,??g&@%elagﬁ Qics BRJbl_nge)m and a local controlling

racten sed, "that the | oad pl atform
is divided in sectors (S1, S2, S3), a |ocal

control ling devi cep(Eﬁ:EiélNTS 2A ﬁgg is allocated to
each sector, the primnme Tover 6 i ng-over sensors

and approachl ng switches of a sector are connected to
110- ports of the |local controlling device and the

Tocal controlling devices are connected with a bus

- Sealsltle wa(gdAbaBhiSEystomt berticelatly &r a(hcmrtcraiﬂ, IrithCorihesy ne@ersdL1-

dj t di im1, .

LETRPRE) eeivelo SYRn SRREs  oiEuPoks. anbroaefing swishes £2L1-PLO,

PRSEHRG) B3, IoEéSIEﬁ)nédgﬂm derees (COB), sdm{ra@gneéd sth@t Qﬁe Wad
O | oadl

p'ﬁk%rfﬂ iﬁeﬁ c{g | SETIPTS @3329’2 IR éc{ogf’”l E%‘Hro”{’]‘%af’ ‘f'% SCB1

soBQmCBmvler éudcbﬂedLa: edéh RXkctarr end Ippiffe GRIVERY Ofcverihdlover
articular roller conveyors. 4. Carg ystem

o loadin
6 #ihgPRe26RaI &IW'tEP%? fREa peglor gre éﬁ%ﬂ%tﬁdem &éeortse rhthe
Iob&l%onﬁ@lﬁn@hlé\h@@hhé thid I@@é‘l“c@Hﬁoth&d@é’é@@r@%oﬁﬁ@&éb Wlth%nous

Servi ces ransl ati on accuratety reflects

SMK%N&U%@ tm carir gontreliinggevice.

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.
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9006158E WD 201071022814 R. DE. 0406. WO PCr 1EP200
188 5 A nethod for the operation of a scal able

BI040 Qg system according to one of clPATAR20PHISS4

4, characterised, that the12ocal controlling devices
(SCB1, SCB2, SCBS) send the status of the prine
novers (L1-L9, R1-R9), covering-over sensors and
5approachi ng switches (PL1-PL9, PR1-PR9) via the

od accordin o%%?to claim

bus, t CAN- bus). 6. . A
AR e Rlion, 2 SR B SRTOBdFBH PG dRePEInG (0 O
of 8Bk, 1 ﬁCBchttmﬁeBi’éns%en ¢t &r!ijuﬂo&@lc(tcﬁﬂroﬁhgtdgflc@@ &ﬁﬂ%t seB2,

ca oadl SyS m_an or |
S@ﬁgﬁgﬁeﬁﬁ PB4 9B b ol e 86 ting gver

saerofanal appreadhing shitchéarRC-PLDS ¢R1-PRSJ vﬁdq%es%k%?stem
tbu |s sent in a standardised status obj ect of

A net hod according to one of clainms 5 to
7, characterised, that a prime nover (L1-L9, R1-R9)
not covered-over by a cargo unit is activated, if it
is arranged (viewed in the transport direction)

Ababihad a’tc@fdlrggatd“élé% §0d4?dr59teﬁ¥e& fh%’i QJOIOEQI' Eontrofing”Yevice
net hod according to one of clains

Scch%} ae¢B4i 3eH3) sands (f@ssmt@m&tatusmwngtthe stant-yp afdbk)cargo
Ioﬁﬂl'ng%?l&%}'f?éncf/éfjwﬁ% c%gﬁgghé %g&%h% nggh' nd an erected

interfock i's not activ ers Transl ation
Services This translation accurately reflects the
zneani ng of the attached orgin& .No 199006158E

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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