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(54) Title: AN APPARATUS FOR LOADING AND UNLOADING AIRCRAFTS
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m {57) Abstract: An apparatus for loading and unloading aircrafts comprises a tiltable first conveyor part (7) adjustable in height and

™~ provided with a conveyor path (11) advancing and removing luggage (59), such as suitcases, parcels and the like cargo items, to and
from the apparatus. The apparatus comprises further a second conveyor part (8) extendable from the first conveyor part and being
adapted to be moved through an opening in the aircraft and into the cargo compartment of said aircraft. This second conveyor part
(8) comprises a conveyor path advancing or removing the luggage to or from the storing site inside the cargo compartment. The
second conveyor part (8) comprises a plurality of pivotally interconnected conveyor units (30, 31) with their respective activatable
conveyor paths and their respective sets of wheels (44),
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(8) conprises a conveyor path advancing or renoving the luggage to or from
the storing site inside the cargo conpartnment. The second £QRveyfH part
(8) conprises a plurality of pivotally interconnected conveyor units (30,
31) with thworisespecti ve activatable conveyor paths andpéhskéigo@specti ve
sets of wheels (44). 9 July 2004 WD 01/51356 PCT/DK01100012 1 Title: An
Appar atus for Loadi ng and Unl oading Aircrafts Technical Field The invention
relates to an apparatus for |oading and ynloading aircrafts, where said
apparatus conprises a tiltable first conveyor part adjustable in height and

conpri si ng 5 Tatle oXy Apparas tfér AiagUAIBAdIh S MRckATE. | uggage, such as
suitcases, parcels and the Ilike cargo itens, to and froma second conveyor

part connected to and being extend- able fromsaid first conveyor part,
where said s‘qgg‘”gc GoRMgYor part is adapted to be extended into the
aircraft through ammr opening therein and into the cargo conpartnent of said
aircraft, and where said second conveyor part conprises a conveyor path 10
advanci ng and renoving the luggage to or fromthe storing site inside the

cargo conparfientionrelaionie an appareins fordoasdingradiumtpading aimiafadivherestids nal |

aircrafts, s - .80 1 nd Boei na,. 7 etec.., . viz. the so-called
nar row body gﬁ%@? %’s%l? IFS’[E%)EI ’%@ﬁ{ﬁc RS J‘{S%z?{ell‘ﬁ@gmﬂﬁ ORPEEREd i s
very stressfu lcoﬁ'ﬂ:_ybh%atﬁ edwERBmheiafy Qéxﬂ&ﬂn%iﬁﬁgaée? dcBlas ditdafesdpScdlQ abd el act s
that the time available is often very short and that the cargo com

partment is ke eargn itams fgland fiozea segard eonyeympaticoimectpdde nibbeingigxtend-e on

his k i insid id whi | e handl j h

uggage. - AccAPBitiogt SHE g 3oRiesBbdty hedpsdid TeBh EiedtBar ToeldO Bl e

Several suggegthdbaSnibaNeaRSAPHIRES dh@pb@sk tekdh Snd O meeéiéb BorpRehémn. The
y

use of any 20 kind of auxiliary equipnment is usually conditionhed by said
equi pment bePhgpid airetadid apd griere gaigi seeonddf eonpense pattecompaisesny comayanpathdi ng

operati % hé‘é{x?anQﬁg ncmhelrerrﬂo%tgetge luggage to or from the storing site inside the cargo

compartment.

In connection with the loading and unloading of small aircrafts, such as DC 9, MD
80'ies and Boeing 737 etc., viz. the so-called narrow body aircrafts, it is common
k:anledge that the work involved is very stressful to the persons involved. The latter

15  is due to the facts that the time available is often very short and that the cargo com-
partment is of such a small size that the person in question must lie on his knees or
sit down inside said cargo compartment while handling the luggage. Accordingly, a
relatively high risk of physical damages applies.

Several suggestions have been made to facilitate the work in question. The use of any
20  kind of auxiliary equipment is usually conditioned by said equipment being removed
from the aircraft once the loading and unloading operations have been terminated
because the weight of said auxiliary equipment has the effect that it cannot be left in
the aircraft. In addition, the auxiliary equipment must be movable into and out of the

aircraft in a relatively quick manner due to the rather short period available.

25 WO 98/54073 discloses an apparatus for a manual Joading and unloading of aircrafts.



because the weight of said auxiliary equipnment has the effect that it
cannot be left in the aircraft. In addition, the auxili ar)gﬁgybwnt nmust
be novable into and out of the aircraft in a relatively quick manner due
to the rather short period available. 25 WD 98/ 54073 di scl oses an appar at us
for a manual | oading and unloading of &ircrafts. 9 July 2004 2 This known
apparatus conprises a tel escopi c conveyor being noved into the cargo
conpartnment and being provided at the end with a table adjustable in

hei ght, sai.g. table bein | aced i ngide the car conpartmnent. so as to
allow a pilf W?@%’?ﬁ%mﬁqsﬁﬁﬁ t‘fﬁﬁS@PQ‘FrCBHYeyﬂggB‘ﬁg ed gaforths €arge r anged
out si de t heompamaht andslading pravidedart thebid witt\eenblengljusebdlear ghglht eid to the
bl ur al ity 400 bHREA i b8 s ReiE SRS 1R AR B MR sl s
plurality dfemsdherelemy ldogyeyor ek sscartanged ewtside ghe arosafgrseidicenveyon belar ri ed by
transverse aﬁ@ﬁfch@ﬂiﬁ@@mﬂ;?teﬁ%%/{lﬁlqgeygogﬁ dgﬂ@@}(’zp%lq'ut he bottom side, said

wheel s allowi ng the uni'ts to roll on base. rality of these |I|inked
units is pulled into_the cargo conpartnent of the aircraft froma storing

conpar t mnentPisdISolioa 1 HE68 distiossy ¢ canvesergwith qupkiralisy filinked moitafwhergy i ef
Descr i |tot | oRagH ﬁﬁih%ﬂ&ﬁ&?ﬁﬁéloﬁc%_ Btsmgﬁfe@,cat pm}alftﬁ%fltca&%?trb@é}s.; ?%453»%?%’&";??032 .
appar at us c resents a ative S e strugture,

rel ativel y%@@ m%de}éwa 9?5“%{1@’ Fréﬁ’ﬁi’ﬁf% SB‘?ﬁS Y& PF‘?VéﬁEFé{ itk cYVrL&Ft]é %Be of the
car go conpaottamndidefsaidnwhdelCalbfwinghihd enienwuiollngh @I’ﬁoasee&'sylfu@d‘lﬁy efdsauous
novenment of. sai £gQ 4 . JAccording 'to ope.aspect t he invention,
there is prllg\g?%gﬂﬁg%%f&%dg@%ﬁg‘? $H182 Ewarsy PRS“‘*Q%‘&“&%%"&’&%&%% aircraft
wi th a car gompatrimeantbetow a belh canveypuarsangsd ovfsidosaidiairgrafta hei ght - adj ust abl e

and tiltable first conveyor part which is adapted to convey cargo between

an area ouBiefi®esaiioaafde BOgMHt "ent and a second conveyor, said second
conveyor having.a first end and a second end and bei ng at

The object of the invention is to provide an apparatus which presents a relatively
simple structure, and which allows a relatively easy advancing and removal of
cargo items into and out of the cargo compartment of an aircraft while ensuring an
easy and continuous movement of said cargo items.

According to one aspect of the invention, there is provided a ground apparatus for
loading and unloading an aircraft with a cargo compartment, said apparatus
comprising: a height-adjustable and tiltable first conveyor part which is adapted to
convey cargo between an area outside said cargo compartment and a second
conveyor, said second conveyor having a first end and a second end and being at
least partially extendable from said apparatus into said cargo compartment, said
second conveyor including a succession of conveyor units of which a first end
conveyor unit is arranged at said first end, wherein each conveyor unit has a set of
wheels and wherein the conveyor units are mutually interconnected means of
coupling members that allow for a sideways mutual pivotal movement of said
conveyor units, characterised in that each of said conveyor units define a respective
activatable conveyor path and in that said first end conveyor unit includes means
for varying the inclination of said conveyor path of said first end conveyor unit,
whereby a mutual sideways pivotal movement of at least two successive conveyor
units allow for a sideways movement of said first end conveyor unit.



| east partially extendable fromsaid apparatus into said cargo conpart nent,
said second conveyor including a succession of conveyor dy mhlch a
first end conveyor unit is arranged at said first end, mhereln each
conveyor unit has a set of wheels andywherein the conveyor units are

mut ual l'y interconnected neans of coupling nenbers that allow for a

si deways nutual pivotal nmovenent of said conveyor units, characterised in
that each of said conveyor units define a respective activatable conveyor

path and in, ¢t [ 1 es_nea varying
the inclina |Jc}%§‘gfﬂsqe%h 3’ oﬁ&”@fﬁ s%ﬁkﬁﬂ? ?gllti]éjcoﬁlgeyotgﬁﬁlé 5}’m‘f}n| t,
wher eby a ranegadly sileieing g emma:bnmmmwemtnmf theeeasgo itews b@mwsthﬂ: ve
conveyor lﬁmlhau-fﬂéoﬁ% o?runﬁs 341 %M"%Héﬂﬂ&" a.?%o é@h%rﬁﬁén?ttov@ s ﬁﬂﬂveyor

unit. 9 July 20 resu Isre y easy t han

ext endabl e aé”é&dcﬁﬂﬂ adig g smm aue@rlmvmlqeaﬁ%e?ggwcwpww apsh beeayge and

cont i nuous saEvIR&ior Ginits A SRbad tbtR6HE ewaws®ehdat of B \thddateniORy eyor
units roll on the floor of the cargo conpartnent towards and away fromthe
| oading site in question inside said cargo conpartnment and because said
conveyor units are adapted to assist in the novenent of said cargo itens by
9 July 2004 WO 01/51356 PCT/DKO1/00012 3 neans of their own driving neans.
According to the invention the conveyor paths of the first and the second
conveyor part, respectively, my extend end to end, and the pivotally

i nterconnected conveyor wunits may at |east partially formpart of the
conveyor paths of both conveyor units 5 because they continue directly into
one another fromthe first to the second conveyor part during the
extension and the retraction of the second conveyor part. The result- ing
total conveyor path of the apparatus is relatively uninterrupted and pl ane.



According to an advant ageous enbodi nent of the invention, the first

conveyor part may conprise a continuous conveyor belt, mhqjﬁj bgpLonveyor

path of said conveyor 10 belt is adjustable in length in response to the

ext ensi on Ogqfy rﬁ action of the conveyor units. Furthernpr /ﬁﬁﬁﬂﬁaparatus

according to the invention nmay conprise a bridge nem ber, ‘%y nean

whi ch the conveyor units of the second conveyor part are trans- ferred

bet ween the apparatus and the aircraft. JThis bridge nenber ensures an even

15 transition between the apparatus and %he aircraft. According to the

I nvention it r ageous when the continuous con- veyor

belt of the Pkégf p%%@g§§¥h¥la? extéends between a front turning nenber

pl ace- abl e adjacent the aircraft and a rearnost turning nmenber, where said

first conveyor part in addition conprises an_ internediate redlrectlng

menber reci pHseardinggojthe inyention he sowsEylpaths efcthe Girnstand the seeend engveyns

conveyor bel r t t ur ni ng
ha.tft eEdetively. ﬂn&%&ﬁ%ﬂd ol EncP%h th I?%%o"tﬁggmte'ke chgc{%nlv of

nmenber and the redirec 0 an to the

upper path, huits payat leesmqiarmiy(fﬂnﬁ@hﬁ dfﬂhlﬁéorﬁajrdir Ibﬂisvﬁﬂibtﬁ Beavey@ditigCt i Ng
menber and the front turni ng menber, whereby the conveyor belt be- tween
the front X uPgfayse Weneringg direcily intenagaether from ey frshisdhe @%@@dﬁm\’b}é}row the

Foast part  oPtt i Bk TEGpRS o indde REp 87 8o SE0rb0RIARE bt ik T o by
the rear endimftotad €omvenbepath of thilipyard@ifds MRREIDIIRErReEd OB iaﬁ@OlZ 4 of

conveyor units is connected to the redirecting nenber of the flrst conveyor
part and accordingly adapted to follow the reC|procat|ng novenent thereof,

conveyor  par (iRl g A8 ¥l ZRR kol ol F T 18 A% Snderr e
conveyor pat hﬁy@bmphas d ¢dnﬁhu@ﬂ@oﬁ¢b@o§ﬁa@ Réhee 1O BYREP6r (Rl bf salEsResfdrvel v,

can in a S|nBIe manner continue substantially uninter-
elt is adjustable in length in response to the exiension or retraction of the conveyor

=

units.

Furthermore, the apparatus according to the invention may comprise a bridge mem-
ber, by means of which the conveyor units of the second conveyor part are trans-
ferred between the apparatus and the aircraft. This bridge member ensures an even

15 transition between the apparatus and the aircraft.

According to the invention it is particularly advantageous when the continuous con-
veyor belt of the first conveyor part extends between a front turning member place-
able adjacent the aircraft and a rearmost turning member, where said first conveyor
part in addition comprises an intermediate redirecting member reciprocating in the
20 conveying direction and directing the conveyor belt from a rectilinear upper path
between the rearmost turning member and the redirecting mmember to an intermediate
path paralle] to the upper path, but on a level below said upper path between the
redirecting member and the front turning member, whereby the conveyor belt be-
tween the front turning member and the rearmost turning member extends below the
25 upper and the intermediate paths, and whereby the upper path forms at least part of

the conveyor path of the first conveyor part, and whereby the rear end of the number



ruptedly into one another while it is simultaneously ensured that roomis
provided for the nunber of conveyor units or the rearnost ggff by t her eof
when all conveyor units or the rearnost portion thereof are not positioned
i nsi de the wrigsmké . The apparatus may according to the ipvedkeiReiz

advant ageously conprise a supporting 10 neans supporting the endl ess
conveyor belt of the first conveyor part during its novenent within the
upper path. According to the invention i4 is particularly advantageous when
the conveyor paths of both conveyor parts are forned by neans of the

conveyor uni o caniepsisutiitsds comittied @ tHeqBdikdbtink widntlRE BP1R firkh@ndRRApAIUS May
according to the invention conprise a com15 partnent for receiviing the

rear nost end 284 aqcatipglypdaptedrto Elloveifie reciprpeasing seavemenihercafy said comvexori n

sequence bei ng. ved . of _or Jdnt aid co rtnent . in
response to pﬁle |sé§%gé&)%% & h@e[ Jﬂglg%lﬁrt% pgﬁlqof&ﬂ%ﬁrsggoq%g})aﬁn GHPS-
aircraft. | ntiohdd Gutside fRraickafl. AspByult Be 28RNy of Piths GIMTEETirPhnd MBEXRH UNI tS
to the Ierg;th of the cargo conpartnent of the aircraft in question. 20

h

Mbr eover , % h&OFVEyek PEbeRFeHVelnr qaniay stnplp mansergonting estanialiyaypdntesel t and

be arranged . ne .conv r units t n_area adj,acent the
bri dge nenbe P?IR %Mfép?ﬁ%g%@i#t%@ﬁgpg ?1{1111?%&6)8@ Fﬁ%ﬁdﬁgﬁlr?Wfs p[rﬂ‘é‘hﬁ‘ﬁﬁ)ﬁer of
conveyor uni tig mifithet 8NS@veshiamit ¥r ihb gead@dstPoriondhdreufRvich AR bénvedtaglilsy of

t he apparatus. The front conveyor unit may according to the invention

conpri se a c@hieysarmashportipn thergeftaae not positioned insidedle aitwsafback and which can
be arranged with a desired inclination relative to the operating pl ane of

t he renmai ni ng conveyor units by neans of driving 9 July 2004 WO 01/ 51356
PCT/ DK011000T8e Egpdﬂﬁa@ﬁ}ay A6cordihg S ith idvBRGPATvAkBE0RAP cBPRS 4 MGphii@Bt end

of the conveyor flap at a_ desired |evel opposite the stack of cargo itens
bei ng han@ e&cans supporingcibeerdiesseonvieyer bRt ohehedfinst perfveyor part during ts

movement within the upper path.

According to the invention it is particularly advantageous when the conveyor paths
of both conveyor parts are formed by means of the conveyor units across their entire
length. Furtbermore, the apparatus may according to the invention comprise a com-
15 paljtmeﬁt for receiving the rearmost end of the number of conveyor units, said con-
veyor units in sequence being adapted to be moved out of or into said compartment
in response to the distance which the front end must be moved into the aircraft. In
this manner it is easy to adapt the number of conveyor units to the length of the cargo

compartment of the aircraft in question.

20 Moreover, the first conveyor part may comprise an endless conveyor belt and be
arranged above the path of the conveyor units to an area adjacent the bridge member
with the result that it is possible to limit the number of conveyor units and conse-

quently the associated compartment capacity of the apparatus,

The front conveyor unit may according to the invention comprise a conveyor flap
25 pivotally journalled at the back and which can be arranged with a desired inclination

relative to the operating plane of the remaining conveyor units by means of driving



In this connection the conveyor flap may according to the invention at the
front end 5 farthest away fromthe pivoting | ocation be prOyjfeshv th a
conveyor front menber al so being hingedly journalled, and which can be set

wth a desiwedisesi nation rela- tive to the advanci ng pl@agpRiiobdie
conveyor flap by nmeans of its own driving neans. As a result the operator
can place the front nenber in a plane suited for the nost advantageous
path in and out of a stack of the cargo §temin question. 10 According to
the invention each conveyor unit may conprise an endl ess conveyor belt

driven by a gicand. NGl & Rbdultf the dfferait® c@h plaRE Shflghd dNGH the @bhRiysr 1hp Ghaare al |l
carried by a frane, said frane in turn being supported by a wheel -carrying

support nenbdesiredigeel appositei thy staok wé gangoliteims hedngobandledidt dhd ypesifieptime The

conveyor fla he. frgnt conveyor unit may according to the invention, be
15 forned byﬁfsgég @?gﬁﬁmﬁhd t he associ ated conveyor belt and be pivotally

journall ed on the wheel -carrying support nenber, and the driving neans
thereof may be a pluralit of electrically driven actuators. As a result,
the front comtyoeomesiionghgconyegordflaphay acsarding tolfhe inventibafad theafr iy eadd

backwar ds 4 ngj t nent _al t hough, the, flap i
o T angeq v ¢ it e PR PlrdlieasiBh 10 BHEV e Ein £POREY o BB, 20
part ment. MaREWEIg MKMRAEGOVEMNE, bR hitRYcad 56 Q&tdlifta B&itk SacliAM e fefl

project a distance be-" yond the associated support nenber when seen in the
conveyi ng di Heetd e advancing planeof the cvowssoy dlap panteanuof isgpwrhdrivingoicans, and
according to,the i ntion. the conveyor. flap . may at. its fraont end or the
conveyor froft arﬁ?ﬂgg eb@effrt%rv(fa&éga 'etﬁ“ﬁ f%ﬁte@ie@b?ro% Q@%%%‘GF?‘%@%‘%?S&
conveyor f| apdamthgsaishaBP VANt bF RfackBIDR calddSt PEYuciidp. i N the flapped
down position. As a result, an operator can easily find room below the 9
Jul'y 2004 WO 01/51356 PCT/ DKO1100012 6 conveyor flap for his |egs when
el conviy OE\cg:(l)rﬁﬁlgl t% tﬁel: am%r%dtiérp ea% cbﬂ%ybp %](]jit %%Ic}o}:n%?i'se an endless conveyor

belt driven by a driving rolier and one or more additional roilers which are all carried

by a frame, said frame in turn being supported by a wheel-carrying support member.

The resulting conveyor unit is particularly simple.

The conveyor flap of the front conveyor unit may according to the invention. be
15 formed by the frame and the associated conveyor belt and be pivotally journalled on
the wheel-carrying support member, and the driving means thereof may be a plurality
of electrically driven actuators. As a result, the front conveyor unit can in a simple
manner be moved forwards and backwards inside a cargo compartment although the
conveyor flap is arranged with an inclination relative to the floor of said cargo com-

20 partment.

Moreover, the conveyor flap may according to the invention project a distance be-
yond the associated support member when seen in the conveying direction of the
second conveyor part during the loading, and according to the invention the conveyor
flap may at its front end or the conveyor front member be provided with wheels for
25 supporting said conveyor flap and said conveyor front member when they are in the

flapped down position. As a result, an operator can easily find room below the



However, when the conveyor front nenber is flapped down the wheels of said
conveyor front nmenber ensure that the flap is supported andy gahofes easily
handl ed together with the remaining conveyor units. 5 It is according to
the inventi@p  pa{ské cul arly advantageous when the front enﬁbﬂﬂ %ﬂﬁlzsecond
conveyor part 1s provided with a control nmeans connected to aF t%e driving
means of the apparatus in such a nmanner that an operator present inside the
aircraft can guide said neans by activq;ing said control neans. As a
result the operator has an efficient control of both conveyor parts. 10

The conveyor } C ' . | B . nnect.ed by
nmeans of refaéﬁavse g@i gﬁ%%"ﬁg’f“ﬂ%% ‘ﬁgeél}]és?m%/m %ﬁéﬁgﬂbésﬁlfi&%ﬂhgﬁﬁcﬁéﬂggﬁ} r units
are easily r Eovweved wikndthe tcohseyoe $tinb neembiet i€l @appedddow® tadiviisdls bhgaigunber
thereof to the prevailing require- nments. Furthernore, the bridge nenber

may accor di n§PREYPhEoRtenbsramsws Hatithe e isdupppriedsindwan de easilychandledg t he

second convey%re ?&&m"tﬂé}%éﬁ?%%oﬁ%gsﬂdmkil‘”ards and outwards of the cargo
the airrcraft. u

conpartment o ere ting novenent can be perfornmed in a
relatively easy manner. Moreover, at |east sone of the coupling neans of
t he conveyor _units may according to the invention be such that adjacent

conveyor uni Lids @eGordiag ke thedpysptign partisulagy agvantagseuehen the froné endal/yi ng

direction w . i) ' .t he
di mensi ons. of PRI ERRRTY bt [horlly wAlS LM GRRS Splladihafl ug Bbdg,
parti cul ar | ynednoofthg eppisatub isuch @ ne:@nviehar arf épeidtor pregeac insiil thd Sirdrafnt
conveyor unit conprises an endl ess conveyor belt with its own driving

means. 9 Jul 9“239'5_13 WGE’PB%@S@@@MFW@WS#F%WWAF therperabpraiast us may
according t oyl BeskdRY GOt br BYiH ARk $afts.r @nged on a

),

10 The conveyor units may according to the invention be interconnected by means of
releasable coupling means with the result that the conveyor units are easily replaced
and it is possible, if desired, to adjust the number thereof to the prevailing require-

ments.

Furthermore, the bridge member may according to the invention comprise guiding
15 means for guiding the second conveyor part while it is moved inwards and outwards
of the cargo compariment of the aircraft. The resulting movement can be performed

in a relatively easy manner.

Moreover, at least some of the coupling means of the conveyor units may according
to the invention be such that adjacent conveyor units can be mutually displaced
20 transverse to the conveying direction with the result that they are very easily adjusted

to the dimensions of the cargo compartment,

According to the invention it is particularly advantageous when the conveyor front
member on the front conveyor unit comprises an endless conveyor belt with its own

driving means.



vehicle. Brief Description of the Draw ngs The invent ion is explained in
greater detail below with reference to the acconpanyi ng Squymﬁﬂs, in
which Fig. 1 is a diagranmatic side view of a first enbodi ment” of the
apparatus aggQysi:5@ to the invention, whereby parts havgﬁﬁﬁﬁﬂnk ved for
the sake of clarity, Fig. 2 is a side viewof a first and a second conveyor
part of Fig. 1, where the sec- ond conveyor part is arranged in the
conpletely extended state, 10 Fig. 3 corfesponds to Fig. 1, but where the
second conveyor part is arranged in the partly extended state, Fig. 4
corresponds L0 . . . I ely
retracted rng?ﬁgb&Fopluaf%@@?%%%ﬁgggggq%gygeﬂ%ﬁgghgﬁggﬂ%aﬁgﬁggpéﬁ%of t he
enbodi nent ofeli¢lg. 4, 15 Fig. 6 is a top viewon a |larger scale of the
enbodi ment of Fig. 5, but where parts have been renoved for the sake of
clarity, Fig. 7 is a side view of the enbodiment of Fig. 6, Figs. 8 to 11
are di agr ammatke DbQPinYibe We ol DMAARUS steps of the apparatus during the 20
novi ng of theé second conveéyor part into the cargo conpartnent of an
aircraft, 9 July 2004 WD 01/51356 PCT/DKOLl/ 00012 8 Fig. 12 is a

di agrammati c, vi ew of the aratus with a bridge nenber extending ., through
t he openi ng irﬁ? BVERonase “%&anﬁ’é Ht-‘ta%gelaw v refergnce i the aGEAEmsYiRg con-
veyor par tzs Hﬁ%ﬁn@@%@“%ﬁﬂpved for the sake of clarity, Figs. 13 and 14 are
a top and a side Vview, respectively, of the various steps of the 5 front
end of the second conveyor part,

Fig. 1 is a diagrammatic side view of a first embodiment of the apparatus according

to the invention, whereby parts have been removed for the sake of clarity,

Fig. 2 is a side view of a first and a second conveyor part of Fig. 1, where the sec-

- ond conveyor part is arranged in the completely exiended state,

10 Fig. 3 corresponds to Fig. 1, but where the second conveyor part is arranged in the
partly extended state,

Fig. 4 corresponds to Fig. 2, but where the second conveyor part is completely

retracted relative to the first conveyor part,

Fig. 5 is a top view of the embodiment of Fig. 4,
15
Fig. 6 is a top view on a larger scale of the embodiment of Fig. 5, but where paris

have been removed for the sake of clarity,
Fig. 7 is a side view of the embodiment of Fig. 6,

Figs. 8 to 11 are diagrammatic top views of various steps of the apparatus during the

20 moving of the second conveyor part into the cargo compartment of an aircraft,



Fig. 15 is a diagrammatic, perspective view of a conveyor unit form ng part
of the second conveyor part, whereby parts have been showy ﬁﬁpﬂy@tely for
the sake of clarity, Figs. 16 and 17 are diagranmatic views oOf the front

end of the sgee8@sgonveyor part 10 during the | oading ary,q:.lt,ﬂgn@ﬁﬁlgadi ng,
respectively, Figs. 18 and 19 are diagrammtic views of a second enbodi nent

of the apparatus according to the invention, where both the first and the
second conveyor part are formed by a cagherent row of conveyor units shown
in the extended and the retracted state, respectively, 15 Fig. 20

illustrates . OPPR Ak S 2 e Al t | ' | LI £ bridge
menber, Fig. IS ga&plggrspect F\C/vé&gPg\?\}eo#@gﬂagl\eé?@%%gg%%?n%%&g@g&ggnveyor
uni t form ngthrpagh thefopthieg swo diwlcargm veypartment of ankhircmft, bat whate thadewl- parts
have been separated for  the sake of clarity, 20 Fig. 22 is a perspective
view of a seg‘é‘?ﬂfpé% YHRAFR FETROY 0”‘%9%%6%?)@9% unit of the second

conveyor part, Fig. 23 is a perspective view of a second enbodi nent of a
bri dge nenber, and 9 July 2004 WO 01/51356 PCT/DKOL1/ 00012 9 Fig. 24
i | lustrates HigshilddnériBade avopt amff a sitke vizpp acspeativelyc ob L vagioup siepeof theent i on,

where the firs cqcﬁ)iggﬂe%or art is forned by an endl ess conveyor belt
oL 8%S

t
arranged abotrent¢ 0 GARYEYOF PAThi t s  of the first conveyor part within

the path of said conveyor wunits froma storing conpartnent to the bridge
menber. 5 Best Mode for Carrying Qut the Invention The apparatus of Fig. 1
conpri ses a ¥ighilslie adkmgrgmakeel ferpegbratial of etervenoeuniufoemalg part of the

second conveyor part, whereby parts have been shown separaiely for the sake of

clarity,

Figs. 16 and 17 are diagrammatic views of the front end of the second conveyor part

10  during the loading and the unloading, respectively,

Figs. 18 and 19 are diagrammatic views of a second embodiment of the apparatus
according to the invention, where both the first and the second conveyor part are
formed by a coherent row of conveyor units shown in the extended and the retracted

state, respectively,

15 TFig. 20 illustrates an apparatus according to the invention with a tiltable bridge

member,

Fig. 21 is a perspective view of a second embodiment of a conveyor unit forming
part of the second conveyor part, where the individual parts have been separated for
the sake of clarity,

20
Fig. 22 is a perspeciive view of a second embodiment of the front conveyor unit of

the second conveyor part,

Fig. 23 is a perspective view of a second embodiment of a bridge member, and



1 and provided with a cab 2 and a platform3. The cab 2 is of a wdth
corresponding to approximately half the width of the platiogfposNext to
the cab 2, the vehicle 1 is provided with aranp 4 tiltably arranged in a
manner not Jgegksished in greater 10 detail. This ranp 4 carhskdesdsi oned
with a suitable inclination relative to the plat- form3 of the vehicle 1
by neans of an actuator 5. The ranp 4 extends substantially across the
entire length of the vehicle 1, the frort end 6 of said ranp being
positioned in the area around the front side of the cab 2. The ranp 4
carries a fipgl 20Q0NARG PREH e%?o%uﬁﬁe&%@ltﬁem? &%ﬂﬁraeﬁorﬂﬁg%%ﬁvéﬁﬂsﬁr al 7,
15 and a second conveyor part 7/ designated Re gener al erence nuneral 8.
The first cowhetgche fizst confveyonpari séenmdbr@lmﬁbsmmmeymrbehmkﬂan@emm in

detail in Fi 4 wher.e rts of the four of. the ranp have been
eoved for TREoE sk Gontertr Gifed e fip fopicyon it ariib e muih AR CERVEAT &
end| ess COnvﬁﬁﬁ%rfr&ﬁlatst&lﬂé"&biﬂﬁﬂ&ﬁi@u@tdﬂ@ﬁ’?hdg@%ﬁ to an upper path 11 or

vice versa through a rear turning ne ‘is 20 provided with a
plurality of rollers 13, 14 and 15. At its front end, the upper path 11

ends at a_redirectin nber desi gnated the general reference nuneral 16,
cf. also 5F,§§ngg%%£ﬂ menber 16 conprises two

i nterconnected rollers 17 and 18 redirecting the conveyor belt 9 to an
internedi ate path 19 continuing forwards towards the front end 6 of the

ranp paral | eThe appataelqufrFég ]pramlprils&s a Yrhiclodesggnhied die ghetathefertrek aumerdhi s

i nter medi at e h 19 front urn er designated the general
ref erence nu}rgP‘irP 0251 %qdr?gpl %ng]err:@ df ogﬁm‘gﬂé"%@ﬁf) bel t

9 returns to r t | R 0 sai d

| ower path 1%; ﬁi}ﬁeﬁ%l 04 lf\}%kgﬁigll%@g%ﬁ'}?ﬁg }\% tOiiéL)Z 135%:%{ {eﬂrﬁl{eﬁ%ﬂep%r al | el

to the upper isga‘b#ﬁd&d vétida trdvep idniileabipe eiraged fjathmdther Ast désovibed i gaater cul ar
in Figs. and ./,..t.he redirectin er 16 aped
br acket 2@ c Ol Ty rap ¢ gan ﬁ%ﬁ?ﬁwgg?@t%%l@@édﬁﬁmﬁ%@gﬁ ve %%e Igatv\/nen

form 3 of the vehicle 1 by means of an actuator 5. The ramp 4 extends substantially

across the entire length of the vehicle 1, the front end 6 of said ramp being positioned

in the area around the front side of the cab 2.

The ramp 4 carries a first conveyor part designated the general reference numeral 7,
15 and a second conveyor part 7 designated the general reference numeral 8. The first
conveyor part 7 comprises an endless conveyor belt 9 shown in detail in Figs. 1 to
4 where parts of the four sides of the ramp have been removed for the sake of clarity.
At the rear end of the ramp 4, this endless conveyor belt ¢ runs from a lower path
10 to an upper path 11 or vice versa through a rear turning member 12 which is
20 provided with a plurality of rollers 13, 14 and 15. At its front end, the upper path 11
ends at a redirecting member designated the general reference numeral 16, cf. also
Figs. 6 and 7. The redirecting member 16 comprises two interconnected rollérs 17
and 18 redirecting the conveyor belt 9 fo an intermediate path 19 continuing forwards
towards the front end 6 of the ramp parallel to the upper path 11, but on a level
25 therebelow. This intermediate path 19 ends at a froni furning member designated the
general reference numeral 20 and comprising a single roller 21. The conveyor belt

9 returns to the lower path 10 through the latter singie roller 21, said lower path 10



seen in the longitudinal direction of the vehicle 1. As the bracket 22

si mul taneously 5 engages suitable guides not shown in greabqhHQQKQil al ong
the si.des 23 and 24 of the ranp 4, cf. Fig. 6, the reciprocat’ing novenent
of the secogg¢gepxeyor part 8 rela- tive to the Iongitudifﬁgﬂﬂahhﬁggion of
the vehicle | inplies that the redirecting menber 16 follows said novenent
I n such a manner that the upper conveyor path 11 of the first conveyor
part 7 is of an increasing or decreasingglength in response to the posi 10
tion of the rear end of the second conveyor part 8. Wthin the internediate
path 19, th t ' r | pl ate 25, cf.
Fig. 7, throﬁgﬁﬂgﬁgpgﬁygﬁbéggw?%%?%?Hgﬁ%@ﬁ?p¥g?n%gpﬁ%#%%T?he friction.
Wthin the upper path 11, the conveyor belt 9 is supported by a supporting

26 | Si hi gh er_of interconnected |anellas 27, said
Irrg?rglsl as bgiolr‘%rs Sﬁggﬂgﬁl"g&ﬁ m&%% ¢ TeIsRYng W@nqbé‘f'\bq’ﬁhsi’l Wﬁqﬂ_sg?lf:je
farthest avay tfEoped BRackQPoRbRhechAl b thcr%ﬁ'earx'%%g %IP ﬁxe%@&hxﬁ%?hﬁcgﬁﬁgé}?g fﬁdhéﬂ means

26 is connected t0o the redirecting nenbe suc at it
foll ows the seendnghetlopgingkna divectioned tlienghivterheAs té bracket2Miimultiously he

ho I ower SpaEREEe SHRBIegB s B IOERIN ST BB AR He Taes #4 BHLH oHer oar
end adj acent Eher By 1y ; |t D SRS i.n such a
manner t hat {eﬁxgp n’un‘ogig md;ﬁgﬁg&mg&g%ﬁh%@%%port%&g S g@eo?%g]it?v%e%ahe upper
path 11 corr gsptarttislagirediasitdirttion ofithe vdbdcle himpkesiten thdredfrediing mapgtey pat h

11. |If necesigré1 t he. povenent fromone side to the opposite side of the
supporting prafilawss Yapent dm fuch agpannes fat fre upppeasvavr pahbhef the
greater det aj hdrt 9F : J ' fart hest
Oy 5 11 ot coRRO bt 95 of diinE B or WBEreRHPRALh M IBONE 1 felrlis
redirectilfy trembfthe redremd giff theosevemit donweylor pak BoWithie érSniermediats pathrmnner

that the end,in. questjqQn |s subjected to a tractive_force when the
redirecting MSfEE eyﬁ?’é{’éigg WV@P‘%%MFH@“‘%%?&@ ¢t Ei- dafireigh suitabie ng

menber 12, 9lih @0t il teal RS tRFHLEIOL/ 00012

Within the upper path 11, the conveyor belt 9 is supported by a supporting means 26
comprising a high number of interconnected lamellas 27, said lamellas being hinged-
15 ly interconnected along the longitudinal side farthest away from the conveyor belt 9.
At one end, this supporting means 26 is connected to the redirecting member 16 in
such a manner that it follow.s the movement of said redirecting member 16. In addi-
tion, the supporting means is adapted to move from a position immediately adjacent
the lower path 10 to a position below the upper path 11 through the rear end adjacent
20 the turning member 12 of said supporting plate 25 in such a manner that the number
of lamellas in the supporting state below the upper path 11 corresponds substantially
to the entire length of the upper path 11. If necessary, the movement from one side
to the opposite side of the supporting plate can be facilitated by means of guidés not
shown in greater detail. In addition, the end of the supporting means 26 farthest away
25 from the redirecting member 16 can also be connected to said redirecting member
through conventionally known means in such a manner that the end in question is
subjected to a tractive force when the redirecting member 16 is moved downwards

towards the rearmost turning member 12.



11 The second conveyor part 8 conprises a plurality of conveyor units 30,
which all are substantially identical apart fromthe frontg W?@(ytgr unit
31. Al the conveyor units 30 conprise a continuous belt 32, ¢cf. Fig. 15,
driven arougg ogMdissgbl e rollers 33, 34 and 35. These rol | g&spRKoedQur nal | ed
in a frame 36 arranged on a support nmenber 37. 5 The support nenber 37 is
arranged on rollers 44. The conveyor units 30, 31 are interconnected by
means of flexible coupling means which ghl ow said conveyor units to be
mutual Iy turned both in horizontal and in vertical direction and be
mutual ly di AERA j @fﬁﬁﬁs : LY SGnk9 86 - wh pling
neans are su?&gundeg%ﬁ‘}ﬁg@ﬁ%\fs apgtbjgpﬁ%elst?g?@?%gangutfgg’ ‘g%gtgglf%ééctions
and wi th ci r cubstantiely identival wpart frof fhihdroht eonysy@Gindr . tAikths epp@yor wEsber s 37

are nmade of suitable plastic rial . .The, coupling peans are

Furt her mor e 020TEGSE f BURHSDIRAE Gekis, {Halriven Sl uraviq s 33 4

rel easably cqyphs Tih8e FSRVENR ‘hlﬁ)d'qe : g%% [ ol r that
sai d conveyor units a?e ea%l*l glorep gggggﬁ%.%sﬁn a %’?toldodr},uﬁ?@emge ow-'shaped
tube sur- rounding the coupling neans provides an easy access to passage of

a main distribut 15 in stemw th associated coupling equj pnrent with the
result that t SPB%HWP%@ia%f%’Z%%de%erﬁdﬂ- Jhe conveyar Epn0.cHl #het h t he

desired ener gyercoHidt F fexi @fﬁ]- i r i oned
above, the r ea?rr(rzost cégﬁo\ygr%/l%%g Bi;]ﬁ%mglgE{: gg%r%g%?’g%ﬁ%%gﬁﬁéaf (e)%\f%ice)c [ {r?g
menber 16 of t¢ he riutnally wonedeyoth ipphortizonfh and dnveyiosl ditsetivs and Be tintdangr

provided with, such a _height that the conveying plane thereof, i.e._ 20 the
upper side oplspﬁ@e%ﬁh%‘)ﬁ?ta’}?@@@%?}m g’ﬂ’ﬁ%&‘?&%‘ S1ORUPIRE Mpane Aresauadedof ¢ he

endl ess con : ' AR QREY; L e ri ses
a rearwardl yﬁfggg%‘gswepﬁ (%l%\glgggekzﬁ?ﬂaﬁ %‘gbg S%:L?lggl n p‘gf%’ﬁulﬁfg?reﬁtﬁl&a% [3 and
14. In Fiy I8¢ franmesSorandythe sippap BGnbess 3hamennade dfasuitplsls plaslienarsial.i ons
and in Fig. ;lr4 three possi bl e_pagsitions ar&_shovvn. Thi s_conveyor 25 flap 39
conpri ses an ‘GRGPURTEBAS ST Turthermaxs adapted Jra manngr petisscribydiin @Eaagati bed i n

greater det ?‘H!atgil Ro BeibdsaBT5 cddple Me ddiSeRRGkits 50831 fofRerth shish PLURLE

journalled in
said conveyor units are easily replaceable. In addition, the bellow-shaped tube sur-

rounding the coupling means provides an easy access to passage of a main distribut-

15 ing system-with associated coupling equipment with the result that the individual
conveyor units 30, 31 can be supplied with the desired energy, such as electric
current in an easy manner. As meniioned above, the rearmost conveyor unit 30 is
connected to the redirecting member 16 of the first conveyor pari. The conveyor
units are further provided with such a height that the conveying plane thereof, i.e.

20  the upper side of the conveyor belts 32, flushes with the upper path 11 of the endless
conveyor belt 9, cf. Fig. 7.

The front conveyor unit 31 comprises a rearwardly journalled conveyor flap 39, cf.
in particular Figs, 13 and 14. In Fig. 13, the conveyor flap 39 is shown 111 two
possible positions and in Fig. 14 three possible positions are shown. This conveyor
25 flap 39 comprises an endless conveyor belt 40 received in a manner not described in
greater detail in a frame 41. At the back, the frame 41 is pivotally journalled in a
manner not described in greater detail in a support member 42 also arranged on

wheels 44, cf. Fig. 1. Jacks 43 are arranged between the frame 41 and the support



manner not described in greater detail in a support nmenber 42 al so arranged
on wheels 44, cf. Fig. 1. Jacks 43 are arranged between tReyf 41 and
t he support 9 July 2004 WO 01/51356 PCT/ DKO /00012 12 rrerrber sai d

j acks al | owyR@18{3s@dj ust ment of the conveyor flap 39 in afmdﬂomz with a
desired inclination. At the front, the conveyor flap 39 is provided with a

pivotally journalled conveyor front menber 45. When seen fromthe side,
this conveyor front nmenber 45 is of a 5¢priangular cross section and al so
associated wth an endl ess conveyor belt 46. This conveyor front menber 45

can be set wnidhtir d25idi@ fhckdAlidwiag hioRdjiftehi of8hd SordvBPorGRip- 39\rﬁ>é;§zfos1fubﬁp 39 by

means of nenbers not shown in greater detail. The upper side o

conveyor bel withe dgsiredh dnclipatianyor front nember 45 is mainly positioned in a
hori zontal plane when the conveyor flap 39 is arranged with a predeterm ned
inclina- 10 tion relative to the conveying direction of the remaining

conveyor uni 153 thdhent o @by dr'BOTR BRAIATAOHBIOBES hiEANAITR(Gthee! s

44 inplying that sai d conveyor front menber 45 Can facilitate theé support
of the rel at isoat ;uemé?ﬁrﬁfo%cm beeg frago theevjds, thik apn@gor frgwthembeniShs bfie
support L 42,  Han 5‘8"’ 48 are accomobdated on the side of the
e o 41" or  CHASERR SRS Soctph P A0 dSSOTHaIh AN BN PPUIEAGT B8 491 BHean
operator to menrrh@msmﬂ%%mma dRgikdd BeliriBR FeIRRAb e (bp-and 48
are in addition adapted to be used as control neans such a manner that by
a suitable tmcmrrt@p@ ingansan{dbesbarh sotoihowatio greaten detailt Thauppeosidacifuat e

the various drivin shown of the first d t he second . conveyor
parts 7, 8. %&W@éﬁ?é& £ CRFNEYRE fEE member ’tﬁrﬁl@{‘llyl ROsitigReh & F‘onyvvi th

the front endogioridlPlankafiRn ﬂibfcon@ygﬁﬂ J%tstl@ailrgn adyidla r-tl.:@étémgﬁ%ﬁﬂ ifEenber 50

is tiltable, cf. Fig. 20, and adapted to be arrange In a su antlally
hori zont al0 ptien trélativebip the conyeping alireatianeftthe remaining conveyor units.

The conveyor front mernber 435 comprises furthermore wheels 44 implying that said
conveyor front member 45 can facilitate the support of the relatively far projecting

conveyor flap 39 together with the support member 42,

Handleé-47 and 48 are accommodated on the side of the frame 41 of the conveyor
15 flap 39. These handles 47 and 48 allow an operator to manoeuvre the second con-
veyor part 8. These handles 47 and 48 are in addition adapted to be used as control
means such a manner that by a suitable turning of said handles the operator can
activate or actuate the various driving means not shown of the first and the second

conveyor parts 7, 8.

20  An extendable bridge member 30 is mounted in connection with the front end of the
ramp, cf. Figs. 8 to 12 and 20. This bridge member 50 is tiltable, cf. Fig. 20, and
adapted to be arranged in a substantially horizontal position by means of an actuator
28 so as to be moved through an opening 51 into a cargo compartment 52 of an
aircraft 53. In Figs. 8 to 12, the door usually closing the opening io a cargo compari-

25 ment 52 has been removed. Then the bridge member forms a bridge between the

ramp 4 and the floor 54 of the cargo compartment 52 directly inside the opening 51.



28 so as to be noved through an opening 51 into a cargo conpartnent 52 of

an aircraft 53. In Figs. 8 to 12, the door usually closi ngbjdrjg%@ﬁeni ng to
a cargo conpart 25 went 52 has been renoved. Then the bridge er forms a

bridge betwggnikgs ranp 4 and the floor 54 of the cargo %%?i?@d’ t 52
directly inside the opening 51. 9 July 2004 WD 01/51356 P DK(BPIO?JSISOIZ 13

As illustrated in Fig. 8, the bridge nenber 50 is positioned directly bel ow
the front conveyor unit 31 when said cggveyor unit is in the retracted
state on the ranp. As illustrated in Fig. 9, the bridge nenber is noved

forwards and Alshn@uaikatih &i e Md¥d %@&gt%bggg 'tioﬁeﬁﬁﬁeéﬂl')rrgﬁg)s\ftﬁ%‘éﬁéﬁ?r uni t

31. This inward novenent 1s carri &d e sane ti
i nclination ofnvefer urEndl whess sad cosiegdr it Rentthe reaheted biatef drothe rodp. AF t he

cargo conpartnent 52. \Wen the brid nenber _has been positiogned so as to
rest on the #F'%%Hﬁtegan ﬁgsgd@e[f:ﬁlgg%&e e’é’éﬁ’ﬁfﬁ'F?EW@?Pd_tﬂF@“ﬂ} glﬁtO_PE’é‘Hﬁeyor
unit is 1Tt 68 toditep@iiSind RoffiBnidydPu 31 NPLOBRASA biRvBihds i0larfiBd udl i doe
menber 50 in such a manner that fromthis position it can be pulle

backwar ds Sor theusshmedinicasihe delinatiindsf tharaipl icaljgeedeomp do hmmenthe flogetdher with
t he subseque onveyer units 30, Suc .control _or quiding of the front

nt..c
conveyor uni P%@f Cateq COMmpALIERt i Lhs, meRberdag beonpositigned Ros By a
rai sed platf oLmSheWobP 58 Hisiid ?bao% el ' BP'EE sajd
conveyor uni tss 30 aenocl’ 31 g)fflddlmn%éa gal n taﬁgigﬂidi%&?é |ﬁgc§$vcfgs uglﬁ%lgt@?hei r
moverent .  Souiwalbdsdo eraside nothe shposite side pf sidbrdgenmaenbdresOtih eudira Waemesreber
to and fromthe 15 front _con_\/eXI(l)rB?unit 1 in such a manner that together

with said coHPESom iy Posion ¥ & iPled dsc%fn?":?éeqmafdisﬁ’@%deaﬁﬁd out of
the openif edrgfleokfinhilidfeARARAN te SRibaRAr cotel itk 80!8640] cédsax%%

apparatus according to t nvent1 on, the“secon onveyor par ushed
and moved i noogtidingoaT the fronpenveyennit 81 que shd arceeding dengsyor iditarsd 41, 20
e o o P e abed Y s e Hhfors St SN Dapel Folait Hiabs'Ss and 37, 58a 2"
conveyor units 30 and 31 sliding against said guiding sides during their movement.
Suitable means not shown couple and uncouple the bridge member to and from the
15 front conveyor unit 31 in such a manner that together with said conveyor unit 31 the
bridge member can be moved into and out of the opening 51 of the cargo compart-

ment 52.

During the use of the apparatus according to the invention, the second conveyor part
is pushed and moved into the cargo compartment in question, cf. Figs. 10 and 11,
20 where an operator can use said second conveyor part for the loading and unloading,
respectively, cf. Figs. 16 and 17. As illustrated in Fig. 16, the operator can let the
luggage 59 be pulled upwards over his legs by means of the conveyor flap 39 and
subsequently by means of the conveyor front member 45 directly on top of a stack
60 of cargo items. During the unloading, the cargo items are pulled out of the stack
25 60 and placed on the front conveyor unit 31 and subsequently moved further out of
the cargo compartment. During the use of the apparatus, the operator can, of course,
position and use the conveyor flap 39 as he wishes. All the movements and stops as
well as the adjustment of the length of the second conveyor part 8 inside the cargo

compartment in question can by means of the handles 47 be controlled by the opera-



respectively, cf. Figs. 16 and 17. As illustrated in Fig. 16, the operator
can let the |uggage 59 be pulled upwards over his |egs bygmﬁggﬁogf t he
conveyor flap 39 and subsequently by neans of the conveyor ont menber 45
directly ongyh@psRfs @ stack 60 of cargo items. During thedyy ﬁ]{!(ﬂg, t he
cargo itens are pulled out of the stack 25 60 and placed on the front
conveyor unit 31 and subsequently noved further out of the cargo
conpartment. During the use of the appaggtus, the operator can, of course,
position and use the conveyor flap 39 as he wishes. Al the novenents and
stops as we | ntsarl ] ; conveyor part
8 inside thekggﬁgghﬂggﬁggﬁéﬁgﬁ?ﬁ%ﬁﬁ%uestF%ﬂﬂ%gﬁg%gkﬁggﬁgﬁggﬂ¥%gﬁhandles 47
be controlled by the opera 9 July 2004 WO 01/51356 PCTI DKO /00012 14 tor

according to_t he preyail.jng circunstances, i nside said cargo conpartnent.
Figs. 18 and™#s flglaﬂ‘gt%&h &R 86084 & a%“i’ﬁé‘ﬁpgg%e PRErS FREAAINE W8 di ng

to the 1 nvepiemibn. e Ronraay Bdk Pl tudfirsPRldtnt Bohd ESlvedlihdrp _second
conveyor part 7 and 8 are forne y a coherent row of conveyor units 30
and 31. The sawh8 asnfbrmkd bytahichercaiwow of convey@runini30snd $1r Fhe raoe dnil vfa

conpartment 65 below the platform3 of, the vehicle 1, and fromthis
posi ti on Bt &’é“”f?é"(/ IO PYRY JiRte FFereF‘Eéﬁ‘?d@ﬁ&oﬂpwnb&]b?l?‘@m%ﬂmﬁ’%3&ﬁto t he

ranp as the : : i | It ent 52
of the aircr ghﬁ% E’éﬁrﬁlj‘h#g %ﬁgg?#@éﬁ%ﬂ,@%@?ﬁa&ﬁ{&g {7&2%?[?% qggﬁéﬁ%hé&lgn
connec- ti onupwiris patotthe rangy dsythé frogt endraf checrompia hioved irgo §i2 dagmLionipagt- a

relatively hli‘_?gh u r . 10_of c&nv%or_ units. The indjvidual nenbers, and
especi al | y t &l BRirerAftO3- Shis epodigeshis DAyl sutethlor Uee igcenpRede

Thermor e, badpt Fon R ERLEY Rl RARg s 20 R MRl RO TRR e o

t he appdfat obcawews unitsf acilitate the transition between the equi pnent for
t he advancing 15 and renoval of |uggage and the rear end of the first
conveyor part 7. Al driving

The individual members, and especially the conveyor units of the second conveyor

part & are made mainiy of plastic materials in response to the desired strength. Fur-
thermore, additional conveyors 61 and 62 can be mounted at the rear end of the
apparatus so as to facilitate the transition between the equipment for the advancing
15 and removal of luggage and the rear end of the first conveyor part 7. All driving
means are connected to power sources in the vehicle 1 in 2 manner not described in

greater detail.

Fig. 21 illustrates a second embodiment of a conveyor unit with a continuous belt 71
supported by rollers 72 and 73, where the first roller 72 is a driving roller supplied
20 with electric energy as indicated through a conduit 116. The rollers 72 and 73 are
journalled in a frame 75 by means of brackets 74 and 75. The frame 75 is at both
sides provided with a pair of wheels 76 which are protected by means of screens 77
and 78, respectively, in such a manner that they are uncovered both at the top and
at the bottom whereby the conveyor units can roll on suitable guides both in a posi-
25 tion in which the conveyor belt 71 faces upwards and in a position in which said
conveyor belt faces downwards, cf. Fig. 24. Screens 79 and 80 are mounted on the

frame 75 along the sides of the conveyor belt 71.



means are connected to power sources in the vehicle 1 in a manner not
described in greater detail. Fig. 21 illustrates a secondge jggent of a
conveyor unit with a continuous belt 71 supported by rollers 72 and 73,
where the fiplissfses!ler 72 is a driving roller supplied Zopdy,ﬁdﬁl%ﬁgtri c
energy as indicated through a conduit 116. The rollers 72 and /3 are
journalled in a frane 75 by neans of brackets 74 and 75. The franme 75 is at
both sides provided with a pair of whegks 76 which are protected by neans
of screens 77 and 78, respectively, in such a nmanner that they are
uncovered bo ; Its can
roll on sui tg'ti)llegb%‘fﬁgglégﬁ%o?ﬁﬁ%ﬁab%ggﬁ%kﬂ%ﬁaﬁ%%?P%ﬁ&e)g%g%é\?é&%i bel t
71 faces upwanads ofdig-dast dumonimi Bhesk cowgiingmenahieds 8 tamb/8y/are pheitdllyf jenes
downwar ds, cf, IQO% 24. %are # 79 and 80 are nmounted on the frame 75
along the si GaeefooRRA%es \Pé§ A igdp apytting conyeyon ypds ang mymalapiyotally
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menbers 81 amkndRrarkhiprubhbenkhy Socamsuren dbithed stedighieniag ef t&3caweydi4mia t wo

abutting conveyor .ynits and .nmutual | i votal | l.ournal | ed about an axis
85, a rubber YRR SIS SOBEYRESHEEE BoUDPIREE taa ity Siig eadang grayidesn; s
rubber unit §6,&RSMI S5l ISR MERY ' en
sai d conveyor é’trjhi ts gr gﬁr%o({fezeﬁ J(!e%ng%& to a&ﬁuq%%g%ﬁur ni ﬁ{gro#%ia%l,fm%lnd
provi des a phaneist®dands dhe cofiveyoronits caryomembérs Mtcoagprating widinhey or

units through suyijtabl cgfnn % .87 and 88. The conveyor units carry
nenbers 115 E%&%F’éﬁ‘&?@s ?ﬂf ??181 S‘E’EGMSTH’@WEY sampAnly, fyndy opgdikefch a
manner thad HBEYb&GR ey 83 MdR4 Ay t%ﬂwcs&ﬁoﬂgga{n%wmek legﬁ%@ and

84 away froma common pl ane throug e convey units® para 0 their
conveyor pat pacalléli tg.thédPcodvieyst padlises a second enbodi nent of the front
conveyor unit. This conveyor

Fig. 22 illustrates a seéond embodiment of the front conveyor unit. This conveyor
unit is designated the general reference rumeral 90 and comprises a conveyor flap
01. At the front, the conveyor flap 91 forms a bend in such a manner that the front
15 conveyor unit comprises a front member 92 permanently connected to the remaining
portion of the flap 91. The front conveyor unit 90 comprises an endless conveyor belt
93 extending over the front member through suitable rollers. In front of the continu-
ous belt 93, a pair of loosely journalled rollers 94 and 95 are provided. The conveyor
flap 91 comprises a frame 96, which at the back is pivotally journalled in a support
20 member 97. This support member 97 carries jacks 98 and supporting means 99 and
100 which are hingedly mounted on the support member 97 and displaceably mount-
ed on the frame 96. The support member 97 comprises wheels 101 rotatably arranged
about shafts which extend perpendicular to the plane of the support member 97. In
addition, one or more wheels 102, cf. Fig. 24, are provided below the front mémber
25 92 of the flap 91, said wheels being of the same type as the wheels 101,

Fig. 23 illustrates a telescoping bridge member 105 comprising guide means 106 and
107. These guide means 106 and 107 allow a guiding of the row of conveyor units

in the desired direction into the cargo compartment of an aircraft. The front guide



unit is designated the general reference nuneral 90 and conprises a
conveyor flap 91. At the front, the conveyor flap 91 forng gbsmsh i n such
a manner that the front 15 conveyor unit conprises a front nmenber 92

per manent | yywaeneAss ed to the remaining portion of the f'ﬁ@nﬂﬁumaﬂ§ front
conveyor unit 90 conprises an endl ess conveyor belt 93 extendi ng over the
front nmenber through suitable rollers. In front of the continu- ous belt
93, a pair of loosely journalled rollergg94 and 95 are provided. The
conveyor flap 91 conprises a frame 96, which at the back is pivotally
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support nenbemsetéidg afishid geidk amenbl§7 invhmdesired divectivh£Tle grige SGansTI0S agdppor t
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one or nore k $hellf ankkg. 24, are provided bel ow the front nenber
25 92 of the fFS)p&él, ggﬁé eel s being of the sane type as the wheels 101.

Fig. 23 illustrates a tel escoping bridge nmenber 105 conprising gui de neans

106 and 107... Thes. uide neans 106 and 107 allow a guiding of the row of
conveyor wni Fig- wﬂﬁﬁat@e%m‘r@oe@qdé‘@?m&ﬁ theingention. Hgregihe CoRysXPt BtAofof an

aircraft. Theg,f ' A0 184 neans
107 of the t%%%Pg%%gﬁgﬁiti’bﬁg?f?angeay\grﬁgéger%%g%gg%ﬁ%@%{ ?ggﬂn% |cﬁ al | ows
a setting of abaiedhepattef tiecctmvayb? vnits Thbetslesn & ecmpirteeitiieh and e tgidgde neans

106 and 107 ar agﬁgt ed %gqtco-operate W th suitable guide nenbers not
shown on t heM§EEHAPS sTRRTIEY CORECYEH R /osompgises furthepmare & fropy ¢opyeyigges a
third enbodi ' by ! L.rst
conveyor par g S b MeohAXGRhD, bdPHD, piF R AHON Bl St Bl
above t helOpathat die datge itons/eing hamilddspagdinetelaivnlyscasymanidrive ahd frdin thad t he

bridge nenber 105. The first, conveyor part 7 conprijses furthernore a front
co nvgyi ng %IST, engless conveyor %elt o? the ﬁ)ést cor?veyor part 7.nXs indicated i Fig. 24, rails

113 are provided in the compartment 111, and the conveyor units 70 can run on said
rails by means of the wheels 76 while the endless conveyor belts face downwards.
The moving of the conveyor units 70 to and from the compartment is carried out by
15 means of a-driving, endless conveyor belt 114 which co-operates with the bottom

side of the conveyor units 70 in a suitable manner, such as by way of friction.

The invention has been described with reference to preferred embodiments. Many
modifications can be carried out without thereby deviating from the scope of the
invention. The first and the second conveyor parts 7 and 8 and the associated Tamp
- 20 4 can for instance be mounted on another equipment than the vehicle. In this connec-
tion the vital factor is that an adjustment can be performed to the positioning of the

opening into the cargo compartment in question.

The invention has been described to be used in connection with aircrafts, but it can,

of course, also be used in other situations where similar circumstances apply.

25 Instead of lamellas 27, the supporting means 26 can also be provided with rollers,

and the conveyor units 30, 31 can be adapted to slide in suitable guides on the sides



means wth a second continuous belt 112, and which in front tapers in such
a manner 10 that the cargo itens being handl ed pass in a rel gij¥gjsy easy
manner to and fromthe first endl ess conveyor belt of the first conveyor
part 7. As yBQisaked in Fig. 24, rails 113 are provided Iidal.,ﬁlgﬁm?ﬁgpartrrent
111, and the conveyor units 70 can run on said rails by neans of the
wheel s 76 while the endl ess conveyor belts face downwards. The noving of

t he conveyor units 70 to and fromthe c artnent is carried out by 15
means of adriving, endless conveyor belt 114 which co-operates with the

bottom side t i i i | . by wa
of friction.og grln8gﬁ?&%ﬁpﬁggagggﬁygggg?ﬁbe%&%?gﬁsﬁgggggiggﬁ&%ﬂggg?e?redy

enbodi nent s. olveaiyt rampdi fi cati ons can be carried out w thout thereby
deviating fromthe scope of the invention. The first and the second
conveyor parts 7 and 8 and the associated ranmp 20 4 can for instance be
nmount ed on anot her equi pnent than the vehicle. In this connec- tion the
vital factor is that an adjustnent can be perforned to the positioning of
the opening into the cargo conpartnent in question. The invention has been
described to be used in connection with aircrafts, but it can, of course,
al so be used in other situations where sim/lar circunstances apply. 25

I nstead of |anellas 27, the supporting neans 26 can al so be provided with
rollers, and the conveyor units 30, 31 can be adapted to slide in suitable
gui des on the sides 9 July 2004 WO 01/51356 PCT/ DKO1/00012 17 of the ranp
4 instead of resting on their owm wheels as long as they are positioned on
said ranp 4. 18 Clainms 9 July 2004 1. A ground apparatus for |oading and
unl oading an aircraft wth a cargo



conpartment, said apparatus conprising: 5 a height-adjustable and tiltable
first conveyor part which is adapted to convey cargo betmgﬁn” ShRl ea
out si de said cargo conpartnment and a sqund conveyor, said second conveyor
having a first end and a second end and being at |east partially
extendabl e from said apparatus into said cargo conpartnent, said second 10
conveyor including a succession of conveyor units of which a first end
conveyor unCiaims arranged at said first end, wherein each conveyor unit
has a set of wheels and wherein the conveyor wunits are nutually

i nt erconnected neans of coupling nmenbers that allow for a sideways mnutual

pi votal movepent %?&urﬁlaiaﬂpaﬁé’tﬁﬁ’eﬁéi)rlo%héSandlﬁnfbgéiﬁagc&?@il%ﬁﬂt et Rakag@ch of

sai d conveyor units define a respectiVe actlivatabl e conveyor path “and in
t hat said fiemnpasimenteaideapparatusicomiprisingdes neans for varying the

inclination of said.conyeyor. path .of said first end conveyor unjit, whereby
a nut ual f’gi deways? d}e%g"é%uﬁtﬁ% ug?blgt 1r.fsi'e§%1.%vey %pgﬁc\g&gﬁil%ada tﬁa ¢8nveyor

units all ow Eghved cabEtevetheeiTie BRAt Adids ahil Earks tco}ArtBRAY @M8ra Whidnd 2. AN

apparatus according to the preceding claim sard coupling nenbers al so

al | ow ng forc@VaYRTual pivotal novenent of said conveyor units about an

haractori Sed i n CRarePRES TR RO B Bhd TR Bl TBE o n¥ofafed

conveyor bel partiblishesaendapRefioatid dppatandehionasd sargalcofpalng®yidid sseonfiace. 30
4. An apparatus according to the preceding claim wherein the length of the
upper h enveyerdnelyfipg tosucsession; of conyeror amits of whiehs a diisteendcanyeyor

ext ensi on Oruﬂi?fsraﬁ%éé?irht%idﬁ?&ieﬁd,second conveyor.

wherein each conveyor unit has a set of wheels and wherein the conveyor
units are mutually interconnected means of coupling members that allow for a
sideways mutual pivotal movement of said conveyor units,

15  characterised in that

each of said conveyor units define a respective activatable conveyor path
and in that said first end conveyor unit includes means for varying the inclination of
said conveyor path of said first end conveyor unit,

whereby a mutual sideways pivotal movement of at least two successive

20 conveyor units allow for a sideways movement of said first end conveyor unit.

2. An apparatus according to the preceding claim, said coupling members also
allowing for a mutual pivotal movement of said conveyor units about an essentially
horizontal axis.

25
3. Apparatus as claimed in claim 1, characterised in that the first conveyor
comprises a single endless conveyor belt with an upper path that defines a cargo-

engaging surface.

30 4. An apparatus according to the preceding claim, wherein the length of the upper
path of said conveyor belt is adjustable in response to the extension or retraction of

said second conveyor.



19 9 July 2004 5. An apparatus according to the preceding claim
characterised in that the endless conveyor belt extends bet g front
turni ng nenber pl aceabl e adjacent the aprcraft and a rearnost’ turning
menber, where said first conveyor in addition 5 conprises an internediate
redirecting menber reciprocating in the conveying direction and directing
t he conveyor belt froma rectilinear upper path between the rearnost
turning nenber and the redirecting nenber to an internedi ate path, parall el

to the upper_.path, but on a.,leyel bel ow sai.d upper path .between the

Fedi rect | ng. SnEhBEPHYSRRELRE Y fhediranting Hemb REeHRRd HEE SIS or bel
bet ween the EdR8yorlelt ekidhdd bLERIERE 2 Hddt el Pldteitld hdfREREheeXt ENdS
bel ow sai d upper” and said internediate path, and whéereby the upper path

forms at | easitcrpfarandod reaymogio Aynipgr mepwheth wlere tsaidf firs tcopvrypeyinraddition t hat

h i d. ' .Of - ' i d h
o oot g TS o EREERERE, SRuRGuGE MR, clirtiinh?, B HREE O {0 ow

t he reci procaikdctign any dffedtingtthe celeyorsiBdldfreany ficalindah upger Gt BethBer e d
above the internediate path of the first conveyor while positioned outside

the ai rcr af ¥armgost pgnigg membeyandLhe radipeiang meymbdr ie o Btermrdintsqath: pawlieli n
ti ' | f irst
supporting nﬁ%@.\{p@r& ngaﬂ,pB&f & ggle%\na?%e?cﬁg tﬁ%ﬁgg&%ﬁg %&%{_ tl‘%nrerdﬂsct{n'gr S

conveyor during i vehent appar &t us
accor di ng t omampercdndtthe fipnictosdnggember, hereb dlicaatneeys daltibetvdentthd fient

appar at us, conpr.i ses bridge nmenber adapted to be, supported by said

ai rcr af tﬁ)and B2 BER98T nddEE EPappes) Syraing gRg rg*{tepqigeb@g%éﬁg UPBFA SPdur i ng
t he extensi ofpdinedi8R  paite Anfl VAR GR! Hle JBPS S Sortdat I Qsmeydment .
8. An apparatas agco#ﬁiﬁg to aﬁ%ﬁbfetE@ﬁﬁﬁécgg?ﬁéﬁé%gfﬁgafgggp2, 6

char act er i sephth of thehfirst coreveyory snd dwuhtheysscombent o said augsessical off gonyeyor

I nt er connect ed. conveya nits each. havi e f wheel s and begin
ot vot a1y 1 nedraaRtaeed By adiEctne Pupd F 8 ird ooV in Secoris)
adapted to follow the reciprocating movement thereof, said conveyor units being

15  moved above the intermediate path of the first conveyor while positioned outside the

aircraft.

6. An apparatus as claimed in claim 5, characterised in supporting means for
supporting the endless conveyor belt of the first conveyor during its movement

20 within the upper path.

7. An apparatus according to any of the preceding claims, characterised in that the
apparatus comprises a bridge member adapted to be supported by said aircraft and
to support said conveyor units of the second conveyor during the extension thereof

25  from said apparatus into the cargo compartment.

8. An apparatus according to any of the preceding claims 1 or 2, characterised in
that the first conveyor comprises a plurality of interconnected conveyor units each
having a set of wheels and begin pivotally interconnected by means of respective

30  coupling means.



30 coupling neans. 9 July 2004 20 9. An apparatus according to any of the
preceding clains, characterised in that the apparatus cony 5850
conpartment for receiving said second cgﬁveyor. 10. An apparatus accordi ng
to the preceding claim characterised ifi“that said first 5 conveyor is
arranged above said conpartnent. 11. An apparatus according to any of
clains 2-9, said apparatus having storage neans for 'storing said second
conveyor In @ g ﬁf);%aré&'ﬁ? h&ofdiAg td SR8 bF thQr&dBRBSIANR, cHEPRYGHEH i Hat thedl ©

nmut ual |y pivoted about said essentially horizontal axis. 10 12. An

appar at us acapathtusgcomprises/a edmpdrtment deradéaiging baiid weconditaneyosri sed in a
conveyor front nmenber which is hingedly nounted to said first end conveyor
unit and which can be set with a desired inclination relative to the
conveyor pat 10.ofn bpgarathé bsdor@ng 16 Grve¥edding tlaim, 1éhatadterifeP &1 fHat'Saiagrar di ng
to any of_ the preceding clains, characterised in that each conveyor unit
conpri ses ancAWaY@dsaEyiged pboveseid compartm®spar at us according to the
precedi ng cl ai mwherein each endl ess conveyor belt 20 is driven by a
driving roller and one or nore further rollers, which are supported by a
frame, whi chli.nAt wbparathis Skppditige My of vhaasd 2cprsald Apasatpphitingretobege. 15.
An apparatus according to claim 13 or 14, wherein the width of the_ conveyor
belt is grealginsiRnAtofig saidstesorcHIEYRIR SHplg Whareia a leastitwg sucspssiiipar at us

accor ding t o,y d}fmﬁth‘ﬁre%@lﬁ?lﬂt ?1 oféh%@&tzsaﬁi*@?&%ﬁw} héx‘fﬂmitd'l‘laxﬁpnt rol means

wher eby an operator present e the aircraft can control said second

conveyorl0
12. An apparatus according to any of the preceding claims, characterised in a
conveyor front member which is hingedly mounted to said first end conveyor unit
and which can be set with a desired inclination relative to the conveyor path of the
first end com)eyor unit. -
15

13. Apparatus according to any of the preceding claims, characterised in that

each conveyor unit comprises an endless conveyor belt .

14. Apparatus according to the preceding claim wherein each endless conveyor belt
20 is driven by a driving roller and one or more further rollers, which are supported by

a frame, which in turn is supported by a wheel-carrying support member.

15. An apparatus according to claim 13 or 14, wherein the width of the conveyor
belt is greater than the distance between said rollers.

25
16. An apparatus according to any of the preceding claims, characterised in
control means whereby an operator present inside the aircraft can control said

second conveyor.

30 17. An apparatus according to any of claims 7 to 16 wherein the bridge member

comprises guiding means for guiding the second conveyor .



30 17. An apparatus according to any of clains 7 to 16 wherein the bridge
menber conprises guiding neans for guiding the second con\ge‘?(#(‘g;:2 @l 9 July
2004 18. An apparatus according to any 9@1 t he preceding cl ai v%erei n the
first end conveyor unit conprises an endl ess conveyor belt. 19. An
apparatus according to any of the preceding clainms, characterised in
driving 5 neans cooperating with said second conveyor for extending said
second convey®rAnfappanasisi atcaniing & wsy ofthehpraseding WhRiyme fwhiefdi® tHeGirst ¢d.  An
apparatus according to any of the_ preceding clainms, characterised in that
it is placed HWeROnIERY qomyrises an endless conveyor belt.

19. An apparatus according to any of the preceding claims, characterised in driving
5  means cooperating with said second conveyor for extending said second conveyor

from said apparatus, such as by way of friction.

20. An apparatus according to any of the preceding claims, characterised in that

it is placed on a vehicle.



