Title: AN APPARATUS FOR LOADI NG AND UNLOADI NG Al RCRAFTS Abstract: An
apparatus for |oading and unloading aircrafts conprises a td h@bhgy first
conveyor part (7) adjustable in height and provided with a conveyor path
(11) advancwogiangs r emovi ng | uggage (59), such as suitcaspsipRéle@ks and
the like cargo itens, . to and fromthe apparatus. The apparatus conprises
further a second conveyor part (8) extendable fromthe first conveyor part
and being adapted to be noved through ap opening in the aircraft and into
the cargo conpartnent of said aircraft. This second conveyor part (8)

conprises a WMAQ@ﬂSE&@MgMFUﬁEW% AGrckdt®. | uggage to or fromthe
storing site inside the cargo conpartnent. e

\Technica.l Field

The invention relates to an apparatus for loading and unloading aircrafts, where said
apparatus comprises a tiliable first conveyor part adjustable in height and comprising

5 a conve}}of path advancing and removing luggage, such as suitcases, parcels and the
like cargo items, o and from a second conveyor part connected to and being extend-

able from said first conveyor part, where said second conveyor part is adapted to be
extended into the aircrafi through an opening therein and into the cargo compartment

of said aircraft, and where said second conveyor part comprises a conveyor path

10  advancing and removing the Iuggage 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.



second conveyor part (8) conprises a plurality of pivotally interconnected
conveyor units (30, 31) with their respective activatable Sggnggg@g pat hs
and their respective sets of wheels (44). 9 July 2004 WO 01/51356

PCT/ DK01100012 1 Title: An Apparatus f?r Loadi ng and Unl oading Aircrafts
Technical Field The invention relates to an apparatus for |oading and

unl oading aircrafts, where said apparatus conprises a tiltable first
conveyor part adjustable in height and conprising 5 a conveyor path

advanci ng d renovi ng | uggage, such as suitcases,, parcels and the |Iike
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MD 80'ies _and Boeing 737 etc., viz. the so-called narrow body aircrafts,

it is commBi-DRndl LHf63t disalosena omvrRyomviBh \seplurality of Jlinked agiss, uvhare t he
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auxi | i ary cquipprimant bedow s belt cynveynirtingad dutside saidcirerpdi. pnent  bei ng r enoved
fromthe aircraft once the | oading and unl oadi ng operati ons have been

t er m nat ed Brié Ersciptionefde Bbéntdlh sai d auxiliary equi pnent has the effect
that it cannot be left in the aircraft. In addition, the auxiliary

equi pment r:flill%tob_l]oeect g?Yl’ﬁabgn%eﬁtpotnois Q%r(())\%ttie glfl a}){;aeratus 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.



aircraft in a relatively quick manner due to the rather short period
avai l abl e. 25 WD 98/54073 di scl oses an apparatus for a nan@ﬂhwgﬂiﬁjng and
unl oading of aircrafts. 9 July 2004 2 This known apparatus conprises a
t el escopi ¢ conveyor being noved into tfe cargo conpartnment and bei ng
provided at the end with a table adjustable in height, said table being
pl aced inside the cargo conpartnment so as to allowa piling of the cargo
itens therefrom A conveyor belt is arranged outside the aircraft, said
conveyor belt cl ' the telescopic nveyqr part.
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and are provided wt ] e bottomside, s ow ng the
units to r @Ry dipm thealoading site iy gpgstign gmideraidecargg prmprrimgnt snd Pegaust ed i nt o
the cargo eaidnahiemAtundé atd@lapted b afséistl ihohe andileichN 6f 40 FRRH! Mg bypel ow a
belt conveyor arranged outside said aircraft. Brief Description of the

I nvention The object of the invention is to provide an apparatus which
presents a relatively sinple structure, and which allows a relatively easy
advanci ng and renoval of <cargo itens into and out of the cargo conpart nent
of an aircraft while ensuring an easy and conti nuous novenent of said
cargo itenms. According 'to one aspect of the invention, there is provided a
ground apparatus for |oading and unloading an aircraft with a cargo
conpartnent, said apparatus conprising: a height-adjustable and tiltable
first conveyor part which is adapted to convey cargo between an area

out side said cargo conpartnent and a second conveyor, said second conveyor
having a first end and a second end and being at |east partially

ext endabl e from said apparatus into said cargo conpartnent, 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



wheel s and wherein the conveyor units are nutually interconnected neans of
coupling nenbers that allow for a sideways nmutual pivotal mpygesis of said
conveyor units, characterised in that each of said conveyor units define a
respective wgGikiat abl e conveyor path and in that said fiﬁé}mﬁﬁ%oﬁgnveyor
unit includes nmeans for varying the inclination of said conveyor path of
said first end conveyor unit, whereby a nutual sideways pivotal novenent
of at |least two successive conveyor wunijs allow for a sideways novenent of
said first end conveyor unit. 9 July 2004 2a As a result it is relatively
easy to handhﬁmﬁ@ﬁ?%ﬁﬁ%ﬂﬂﬁ@%ﬂﬂgﬁﬁgﬁp conveyor while sinmul- taneously

all owi ng an easy and conti nuo novénment of the cargo itens because the

i ndi vi dual conveyor units roll on the floor of the cargo conpart nent
towards and away fromthe |Ioading site in question inside said cargo

conpart ment é¢goidinglgdhe inygntipnihe ¢egsyor pathsolibe fisy apd the seeongsennyeyarn t he

novenent of | |t . PCT/.DKO1/ 00012 3
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end to end, and the pivotally interconnected conveyor wunits may at |east
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relatively uninterrupted and plane. According to an advant ageous enbodi nent

of the invention, the first conveyor part nay conprise a continuous
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conveyor uni by comprise a continuous conveyor belt, where the conveyor path of said conveyor

10 beltis adjustable in length in response to the exfension 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



Furthernore, the apparatus according to the invention nmay conprise a bridge
mem ber, by neans of which the conveyor units of the seco[?jdlﬁ)p%(y or part
are trans- ferred between the apparatus and the aircraft. Thi ridge
menber ensuwemidizseven 15 transition between the appar atpeaRstdhée
aircraft. According to the invention it is particularly advantageous when

t he continuous con- veyor belt of the first conveyor part extends between a
front turning menber place- able adjacend the aircraft and a rearnost
turning nenber, where said first conveyor part in addition conprises an
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reci procating novenent thereof, said conveyor units being noved above the
i nt er medi at e “pEreHeaAmashpoytiopdhereefrare nek positionedviriside throzircrafi oned out si de t he
aircraft. As a result the conveyor paths of the first and the second 5
conveyor part, respectively, can in a sinple manner continue substantially
uni nter - rupirae biyparati®maf Gccbi@hf &f thehivestiod advantasdtitly 30PHS supPsyingd t hat
roomis provided for the nunber of conveyor units or the rearnbst portion
t her eof wifenmugans sunpoeing thesndless epnveyer badapfrdwt fisb convssion past dofingiite not
positioned insj Al e apparatus nmay according to the

i nvention ad@%ﬁg§8@Q§%@§f@%ﬁ@%?géga supporting 10 neans supporting the
endl ess conveyor belt of the first conveyor part during its

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



novenent within the upper path. According to the invention it is

particul arly advant ageous when the conveyor paths of bothgqﬁmngpg parts
are formed by neans of the conveyor units across their entire |length.

Fur t her nor ewotoi@zappar at us may according to the inventionpE@phidiisfiza com 15
partment for receiving the rearnost end of the nunber of conveyor units,
said con- veyor units in sequence being adapted to be noved out of or into
said conpartnent in response to the dis§ance which the front end nust be
noved into the aircraft. In this manner it is easy to adapt the nunber of

conveyor uni ifeah ANL rbRMhd opbrafoRaf PAEE the BORCEIIEhe bndcler Abp Gf aft in
question. 20 Moreover, the first convéyor part may conprise” an ehdl ess

conveyor bel desired lpeel appesiisgibe stablowé caige ifsmstbeirg handledmt ey specifiv timet 0 an
area adj acenkgg{ée%brj menber wth the result that it is possible to
limt the nu ° '0¥ 4% eyor units and conse- quently the associ ated
conpartnent capacity of the apparatus. The front conveyor unit may
according to_the invention conprise a conveyor flap 25 pivotally
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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



10 According to the invention each conveyor unit may conprise an endl ess
conveyor belt driven by a driving roller and one or nore qﬂﬂh%h@ﬂpl
rollers which are all carried by a frame, said frane in turn belng
supported byod gl -carrying support nenber. The resulti&gnﬁaﬂmﬁxor uni t
is particularly sinple. The conveyor flap of the front conveyor unit may
according to the invention, be 15 forned by the frame and the associ at ed
conveyor belt and be pivotally journallqg on t he wheel -carryi ng support
menber, and the driving neans thereof may be a plurality of electrically
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the inventi oROpeSplEPtmemberfasererbat thefap istuppor tcad bg gpyilorhandiedber

when seen inf&gﬁglefwﬁ#%*’?%ﬁ?%ﬁ‘% o the second conveyor part during

t he | oadi ng, accordi ng (

[v:]

fie I Aventron the conveyor flap may at its

front end or the conveyor front nenber be provided with wheels for 25

supporti n% sai.d conveyor flap and sajd conveyor front nenber when they are
I
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However, whemebircofaheugpestud frosich aeidi@er that 40 cepser slewat ildRlewhe sk &arf said
conveyor front nenber ensure that the flap is supported and can be, easily
handl ed t ogBdth@Hd&paifh meaps Pyartivating,sald pemise) megns. 1A, 2 wsylt theppgrtenisng t o
the inventio | en the front end of the second
conveyor par?ﬂP@Tc%%nggé)@%(g%&%tgﬁla%hg%ﬁ?E’?ﬁtwr]reans connected to all the driving
means of the apparatus in such a nmanner that an operator present inside the

aircraft _can gui de said neans by activating said control nmeans. As a
result thé& opbe sewEYppYnits 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.



an efficient control of both conveyor parts. 10 The conveyor units may
according to the invention be interconnected by means of ey, | e
coupling means with the result that the conveyor units are easily replaced

and it is pRaYiklss if desired, to adjust the nunber thergafptfRnbdis
prevailing require- nents. Furthernore, the bridge nenber nmay according to

the invention conprise guiding 15 neans for guiding the second conveyor
part while it is noved inwards and outwafds of the cargo conpartnent of the
aircraft. The resulting novenent can be perfornmed in a relatively easy

manner. Mbregyaity, t&ﬁ i;ﬁr%?attussﬂﬁﬁ aeéorhiﬁg 6 @kﬁd&%ﬁ&%ﬂ%@{) bd BEafRAVEYQr units

may according to e’inventioh be su at adj acent nveyor- unirts can be
mut ual | y di spélicled 20 transverse to the conveying direction with the result
that they are very easily adjusted to the dinensions of the cargo
conpartment. According to the invention it is particularly advantageous

when the CO”B%PDeLIcE;@%g Ol;ﬁ@faﬂﬂgst he front conveyor unit conprises an
endl ess conveyor belt w 'ts own driving neans. 9 July 2004 WO 01/51356
PCT/ DKOL1/ 00012 7 Finally, the apparatus may according to the invention

sui tably be ranged qQn a_ .vehicle. Brigef Description of the Draw ngs The
invent ion i 3‘5%;95 _%H%EGW‘@%CGHWWHSF%’S LEIB‘é’l‘YiW Rhreice & e dreaBnaBY P
acconpanyisng qraiflds2h {@sh 1N Which Fig. 1 is a diagrammatic side view of a
first enbodi rrentlﬂ%f t he apparatus according to the invention, whereby
parts have been renoved for the sake of clarity, Fig. 2 is a side view of a

first and a secqond conveyor part of EFig, 1, where the sec- ond conveyor
part is arr aﬁ@eg 1 ﬂﬂﬁ%@%@ﬁ%ﬁ%@%V‘&Wé}f@%}{M@d&@t 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,



10 Fig. 3 corresponds to Fig. 1, but where the second conveyor part is
arranged in the partly extended state, Fig. 4 corresponds ¢ QFbghs 2, but
where the second conveyor part is conpletely retracted relati've to the

first conveygipiPasé. Fig. 5 is a top view of the enbodi megiymtoifsbds 4. 15
Fig. 6 is atop viewon a larger scale of the enbodiment of Fig. 5, but

where parts have been renoved for the sake of clarity, Fig. 7 is a side
view of the enbodinment of Fig. 6, Figs. § to 11 are diagrammatic top views
of various steps of the apparatus during the 20 noving of the second

conveyor par g ni QARA s I WO
oL/ 51556 PorTL '312%8%8‘%@8%@3‘3? 1% F’i%%?%‘#%ﬁ%ﬁ%??@%w%‘%&? ﬁ)e&eé%% [ at us

with a bridgérnegibthe oprbieg ditndghe tdrpo ughpirheent p€ an aiyciaft, but Wkere aligeon-
conpartment of an aircraft, but vﬁerghthe con- .veyor parts have been
renoved for VRETPARE baye bgenpmgveddioy the sike afelatiy. are a top and a side view,
respectively, of the various steps of the 5 front end of the second
conveyor part, Fig. 15 is a diagranmatic, perspective view of a conveyor
uni t form ngFgar 113 ahd tiHeare s capoamd] Tside eipor, rgsaedtivelyh of élwyvapiput siepawthbeen
shown sep&ra eleg for_the sake of <clarity, Figs. 16 and 17 are di agrammtic
views of rhelPRbed © §FCOpf ORI IRATbonveyor part 10 during the | oading
and the unl oadi ng, respectively, Figs. 18 and 19 are diagrammatic views of
a second enbodi nent of the apparatus according to the invention, where

both the fir §ig.ddds alkagsanmatic, gemnspestore view bf acenvefor umitlifdmning waehef et row

of conveyor unita shown in th extendegaand the retracted state

respect i vel ySecond conveyor part, whereby parts have been shown separately 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



15 Fig. 20 illustrates an apparatus according to the invention with a
tiltable bridge nenber, Fig. 21 is a perspective view of g g

enbodi.ment of a conveyor unit formng part of the second conveyor part,
where the iggigys@dsal parts have been separated for the sgken@fiofdiarity, 20
Fig. 22 is a perspective view of a second enbodi nent of the front conveyor
unit of the second conveyor part, Fig. 23 is a perspective view of a
second enbodi ment of a bridge nenmber, ard 9 July 2004 WO 01/51356

PCT/ DKOL/ 00012 9 Fig. 24 illustrates a third enbodi mrent of the apparatus
accor di ng tw@wm&ﬁa%&@%&ﬁé&%oﬁms@ SORN ARt theSinb@liffad Dy an
endl ess conveyor belt arranged above the r &, convey units of the
first conveywhegsahe fist t:hmwyomwrpmtfhrmﬂd tsraamhtﬂhwmeyonh&lttasrahgatnb@vst oring

conpartnment to the bridge r. Best Mbde for Qut the

vont | o ThEC BB SPETEs SR the Bishinaeiis par yBihin e pHBugh comverRE
general refe \V; ab 2 and a platform 3.
The cab 2 |sﬁ§1ﬁcgoﬁ%ﬁﬁﬁ%go?reﬁgg% Fﬁ)gﬂhgfggd p%ﬂraglgffmtel y half the wi dth of
the platform3. Next to the cab 2, the vehicle 1 is provided with a ranp 4
tiltably arrgr escrl bed in greater 10 detail. This ranp
4 can be posfH FEEREM nation relative to the plat- form
3 of the vehicle 1 by nmeans of an actuator 5. The ranp 4 extends
substantially across the entire length of the vehicle 1, the front end 6
of said rarrprﬁedzppgrapmsjfﬂ?ﬁgxrienbmprises mmbaﬂ@des'%mmddmgmeﬁalmﬁﬁemiedmnefalt he cab

2. The ranp rries a fi rs onve or t desj gnat ener al
ref erence nu}rﬁ?‘ngY]d%d af?g‘cﬁ’v} b ri§ © a‘tf&?‘ﬁﬁ‘?ﬁ?@ﬁ”@ﬂ%
general ref efoeg@?oﬂﬁaﬁiyaﬁ ﬁtheifsatﬂ 6f|r:t§% gﬁ&gﬁt@go NeRPfo! thé 59 FPieSRicRM endl ess

conveyor belt shown 1I'n eta
is provided with a ramp 4 tiltably arranged in a manner not described in greater

10 detail. This ramp 4 can be positioned with a suitable inclination relative to the piat-
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



4 where parts of the four sides of the ranp have been renoved for the sake
of clarity. At the rear end of the ranp 4, this endl ess cgnygyfipsbelt 9
runs froma lower path 10 to an upper path 11 or vice versa through a rear
turni ng nenfglorddsevhi ch is 20 provided with a plurality ofcfkdiRbsz13. 14
and 15. At its front end, the upper path 11 ends at a redirecting nenber
desi gnat ed t he general reference numeral 16, cf. also Figs. 6 and 7. The
redirecting menber 16 conprises two intgpconnected rollers 17 and 18
redirecting the conveyor belt 9 to an internediate path 19 conti nui ng
forwards to t t RO t he upper path
11, but on a%%?éggmglﬁg@e%iwp%lg%ﬁtermg, a1 %atﬂ?]?%g ends at a front
turni ng nenber designated t he general reference nuneral 20 and conpri sing

a single roller The conve 9 retyrns to the | ower path 10
t hrough the IAétSPQWnéltﬁ Pi/g’rg ﬁan%?yl the restisripmmsmber 46 mhwmoas AIwo
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i ntermedi ate path 19. shown I n particular |gs
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the rear end of the second, cony art 8 when  seen in the |ongitudinal
di recti on%of Qgege%%tagteeguideslggt% Statsy dowil alqng) the piden <1 rd240(fAges

suitable oul dafy e 40 hdioBpERhe 5Yahlnth AL, SR S A 21 o

the ranp 4, cr pro ating nmovenent conveyor

part 8 rel a- tive toethe hmgttedlhairtblrebmh ofdhe vehicle 1 mnpiiesfthttiee redirecting embepl | es
that the red| géﬁplr ng follows said novenent in such a manner t hat

the upper coh pgiergqntth]glchfal pggner g4 B iPppganveyqrpaty Liqef the

i ncreasing o {ﬁ?%gﬂ f the rear
end of the sgf:sgﬁgﬁ&gﬁi\‘/gﬁg? ?Srr}%rtﬁtrat!ﬁ dééf}e hi ri%‘?ﬁ%&ﬁ'% %tﬂ(?%i-es@ QnsE It(?ﬂl %SS
conveyor Ifel tio®of ﬂlesamandtoedhdmpcmdsumpmyot pag 8p Withen e, mtefmecﬁatg path, 19 hr ough
suitable negn énot g% du0| ng the friction, Wthin the upper
Dath 1.t heTESAVETO HEy & wprcsted By A SREat g plate g3 o Fis e i suEable

conpri sing aﬁgh&h(ngygﬁwn)%r teBhEhe BRNREHGH | anel las 27, said lanellas being
hi nged

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 guides 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.



15 ly interconnected al ong the |ongitudinal side farthest away fromthe
conveyor belt 9. At one end, this supporting neans 26 is @mpﬁgé(ﬁp to the
redirecting nmenber 16 in such a manner that it follows the novenent of
sai d redireghigh@gpnber 16. In addi- tion, the supporti ngpfRaRSdFzadapt ed
to nove froma position i mediately adjacent the |ower path 10 to a
position below the upper path 11 through the rear end adjacent 20 the
turning menber 12 of said supporting plghye 25 in such a manner that the
nunber of lanellas in the supporting state bel ow the upper path 11
corresponds ' ALl HentPRE " I f
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redirecting menber 16 is noved downwards towards the rearnost turning

menber 12._9, July 2004 01/51356 PCTI DKO1/ 00012 11 The second_ conveyor
part 8 corﬁpri’fi’ﬁ b .%Wégefélldﬁ a%%?ﬁ?grf&rm%ﬁst"é‘- Jbe cppysyRr Hpits 30,31 are

subst anti al | yu;l el 3 j s -1 he
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frame 36 arrgnged on_a s ort nber 37..5 The support nenber 37 is
arranged on ﬁ@gfa&?@ shert ce dh s yame dispetiongotheppupling meays arecyrqudedd by

means of fl exiBLigse ' whi | ﬁ@é’ Iﬁ A . be
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and wi th cir carcerRMEG a%%gm_ thegreucadpplafdn 2 JRRnRRH netHesetihsf R B1ed ber s 37

are made of - ge@Hinh Ak RaRlyIBhHE HBERVLRE unitd 56 ﬁ%g&h&%@ﬁa{'émaﬁﬁer that

furthernore adapted I n a manner not described 1n greater
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



detail to releasably couple the conveyor units 30, 31 together in such a
manner that said conveyor units are easily replaceable. I pgadiddson, the
bel | ow shaped tube sur- rounding the coupling nmeans provi des an easy access

to passage |bo@ysf¥8¢ N di stribut 15 ing systemw th associ a$&dhEAlsR: N9
equi pnrent 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 nentioned above, the rearnostiaconveyor unit 30 is connected to
the redirecting nmenber 16 of the first conveyor part. The conveyor units

are further piepedad, wid cBd/albwindISh SdfhstnBA offthecaRBY®ipBoRhaRsikidg" eof .

i.e. 20 the upper side of the conveyor belts 32, flushes w th the upper
path 11 of t Mathehdgsered inddimatiyor belt 9, cf. Fig. 7. The front conveyor
unit 31 conprises a rearwardly journalled conveyor flap 39, cf. in
particular Figs. 13 and 14. In Fig. 13, the conveyor flap 39 is shown in

two possi bl a¢pRSfrohiQMee @tleydt bB9 id ProvilcasyiRPS pivatBly RO hilledNDndlsRors hown.
Thi s conveyor 25 flap 39 conprises an endl ess conveyof "belt 40 recelved in
a manner not fgat metberi4d . nWhem seendrong éheaside, ithis gorvegoeirddt. mexnbar4S ibathk, t he

bormr1 in Biarshfe otk SEOR and s hseialRviR ol SharES B hveyor et TS 5"
Jacks 43 ar ecghyesbgfenORbMBEUS B8 de'RIRiH i RRtkd REHPHBR PAihtiv2 o the/catR04 WO

01/51356 PCT/DKO' /00012 12 nmenber 42, said jacks allow ng an adj ust nent of
t he conveyor véyarflapB9 by mepmssifithanbersnotishawd ds greater idetaili Bh¢ upper side afhe

front, the cgnveyor fl ' rovi ded, wi.th I yotally journal]ed
conveyor f rgbrﬁ c%ﬁ'ﬁ%@ﬁ@%%\%ﬁi@?@é’?ﬁﬁ ‘?ﬂttl?@naﬁdﬁ lstW'élYJcQ?ﬁWé’? 1§ Bont
menber 45 i shgfizdhia pldrk WHIH IR cofV RIS ARERS ik A AR VAL R3S5; ifda-h an
endl ess conve.yc%% bel't 46. Thi sco cégnveyor 1front rrenbefp45 can be (s:\g%awith ‘a
desired ikl Hontrelative tol the conveyimgtdirecticmof the yoanaifing go®&ybyumieans of nenbers

not shown in greater detail. The upper side of the conveyor belt 46 of the
conveyor front nenber 45 is mainly positioned in a

The conveyor front member 45 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.



hori zontal plane when the conveyor flap 39 is arranged with a predeterm' ned
inclina- 10 tion relative to the conveying direction of th
conveyor units. The conveyor front nmenber 45 conprises furt erm)re vvheel S

44 i npl yi ngwhh@kissai d conveyor front nenber 45 can facily ﬁblh‘&ﬁ support
of the relatively far projecting conveyor flap 39 toget her W t ﬁ

support nenber 42. Handles 47 and 48 are accommpdated on the side of the
frame 41 of the conveyor 15 flap 39. These handles 47 and 48 allow an
operator to nanoeuvre the second con veyor part 8. These handles 47 and 48

are in addi tixgnnaganiied #e @%éﬁﬁfée@%exﬁ&%b%posﬂ%@&dﬁé&f}lﬁlm% hat by

a suitable turning of sai'd handl es the operator can activate or actuate
t he vari ous donmymgumeahwhamaléhmym‘umhm mlﬂnestetmaﬂdsﬂate @ethemdnpcmveyor

parts 7, 8. xt bl e _br.i dge nenper unted in connectlon W th
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is tiltable, Lally
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an openi ng 5iheisatoe tanecay the inchingtéont ofeint rdagh His Atjusted socas ad tabedthe iflvoF5¢s. 8 to
12, the door ually closin n cargo conpart 25 went 52 has
been removed® F%ﬁ H"BmB @%Eﬁ@mﬁ%&@éﬂwwg@sm@ﬁw 4650 384Ap 4 and
the floor 54.9f ﬁﬁx@ﬂ%@f@? I . 51. 9
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bri dge menbeputs@rdstopositle omhd ogposite tidg obadid eidgeemémbert50 meslmheaymﬂnmm t 31
when said co eéior H:@slt S thgretraﬁaqd state on the ram

i1 lustrated ?sllf%"“b‘ﬁc aﬁ‘%ﬁv@dp"fsg?méfdéd%ﬂ@%ﬁ%@gh t he
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is carried out "at 5°the sa tinme as on of "the ranp
adj ust ed so as ghidingadfahe oot coaoreyatunio1 mheﬂmamoeadmg:xmnwmhmﬁSO\Men t he

bri dge nenber has en po ned _so _as.to st on,.the floor 54 inside the
cargo conpar EPR4R ‘gﬁ’ 2 F3iRe aﬁ’i%ﬁ%fmgéﬁ\’/‘%ﬁ? tably HEQ guidipgyides 56 and 57, said

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-



outwards to one side or the opposite side of said bridge nenber 50 in such
a manner that fromthis position it can be pulled backwarg%uﬁbdﬁushed
forwards inside said 10 cargo conpartment together with the subsequent
conveyer URgE$18Qse Such a control  or guiding of the froq;Tﬁ%& unit 31
and the succee ?ﬁg conveyor units 30 is enhanced by a raf%e g@§§¥orn155
with suitably shaped guiding sides 56 and 57, said conveyor units 30 and
31 sliding against said guiding sides dyjing their novenent. Suitable
means not shown coupl e and uncoupl e the bridge nmenber to and fromthe 15
front conveygy JBirkindko i See4llife BRABRIarcBPnsli 98k Rerpooldbaglf, cONVeyor
unit 31 the bridge %énberﬁ%anl@% noved I nto %ng ou.ggf(. éﬁgﬁg%ing 51 of
the cargo conpart- nent 52. During the use of the apparatus according to
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Figs. 16 and 17. As illustrat e operator can
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flap 39 as he w she Al l e venents and stops as . well as the
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prevailiri$ cof convsyanmés. i nsi de said cargo conpartnent. Figs. 18 and 19

illustrate a second enbodi nrent of the apparatus according to the
i nvention. Here the conveyor paths of both the first and the second

conveyor par{he 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.



and 8 are fornmed by a coherent row of conveyor units 30 and 31. The rear
end of 5 this row of conveyor units is received in a compargt ygMod® bel ow
the platform3 of the vehicle 1, and fromthis position it Is noved
through t hewpaakiefd of the vehicle upwards onto the rang-@skdiR6h ont end
of the rowis noved into the cargo conpart- nent 52 of the aircraft 53.
This enbodinent is particularly suited for use in connec- tion with
particularly long cargo conpartments 52 gequiring a relatively high nunmber
10 of conveyor units. The individual nmenbers, and especially the conveyor
units of the ioi Qﬁﬁ(ﬁin | | rials
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24. Screens 79 and 80 are rrét)lgin%hea n ﬁgwl?ﬁg:%’i%ﬁgf)g g ?ﬁ%ﬂ@y%@?tgf t he
conveyor bel parallel 1 theit yorR@Pek pMhs01/ 51356 PCT/ DKO /00012 15 The conveyor
units are joined by neans of coupling nenbers 81 and 82 preferably

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



made of die-cast alum nium These coupling nmenbers 81 and 82 are pivotally
jour- nalled about axes 83 and 84 in two abutting conveyor difnj sosnd
mutually pivotally journalled about an axis 85, a rubber unit” 86 being

pl aced bet wpgns@kf coupling 5 nenbers. This rubber unit G6SRaWeGs both a
strai ghtening of the conveyor units when said conveyor units are not
subjected to a nutually turning |load, and provides a protected passage of
electric conduits between the conveyor ygits through suitable channels 87
and 88. The conveyor units carry nmenbers 115 co-operating with the
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direc 10 tion abog?hﬁtgegi% g% an § amgé)(/i ron% a c%dﬁmggogﬁcg%ﬁﬁgugh t he
conveyor uni tsettipgohsdid puide mehes [0Tianhedsireddirértion Fllge gid@e mednsstiObangs a
second enbodi gent ﬁﬁf tge front conyeyor unit. This conveyor unit is

desi gnat ed t he’ g&rAdaRiFd FueePRETRIE Withiuitahle gvides nymbgrsmot shosvnondBpbeddR 11 ap
91. At the f@Bbs ad@ntoyeyas flap 91 forms a bend in such a manner that
the front 15 conveyor unit conprises a front nenber 92 pernmanently
connected to the remaining portion of the flap 91. The front conveyor unit

90 conprises_an endl ess conyeyor belt 93 extendi ng over the front nmenber
t hrough suai t B %P?téart%g.am‘rtd%/‘?@?ﬂd‘%?mtqﬁéh%ﬁ?%%= tisthy gppveyer path of ¢ of

| oosel y jourRal ; rfﬁmg i 91
conpri Zejs a pﬁé aﬁﬁ@?g@e&ﬁ @?{ggt@t e %a@{(‘;iﬂégtg%ﬁ\‘}%? gf’?‘i?a %ﬁ%?ﬁé‘oﬁﬂegp
support 20 nebderth®path Dfitise cmpeyrtunite i betwddn & aompasngrdh s a8 tertdidge

supporting neans 9 nd 00 which are _hingedly nmpunted on the support
menber 97 analea%%&bﬁgg-em FrEQRYEYOR Bt ] ¢ORIDTiSES AEtheEmore & OuLeRVEY RS mher 97

conprises wh BI9R9 PO | ;

per pendi cul arﬁi%%lgs %ﬁ%a% a%gegé%tuﬁ{é{ suppg?t nemglérﬁp@%ﬁp\r%ﬂlggléﬁ%%%%ne or
nor e wheelds AR theafargdHitgms Being hameliqui s thedrefbativoly dalerdhneenrtio apdrem theS 92 of
the flap 91, _sai.d_wheels bein f the sane type_as the wheels 101. Fig. 23
il lustrates Qrﬁt@@%%ﬁnﬁawsw@agthm@n&qysr E%'Hﬁ-rfg%mﬁE;’a@Gil%Igl&T@én@ﬂiOG and
107. These gyj | di ] veyor
units in thgigggﬁg‘gaﬁggi@% | nt%k?}qtgag%%go&gg%ﬁgp?lm&g a%ngéa?craft.
The front gurab b medng of @stwheels 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



WO 01/51356 PCT/0KO01/00012 16 neans 107 of the two guide means is arranged
on a rotatable disc 108 which allows a setting of said guigdgy s 107 in
the desired direction. The guide nmeans 106 and 107 are adapt to

CO- oper at e W j tabl e gui de nmenbers not shown on the QQF%%? i,de of the
conveyor uﬁw??pﬁéaiig. 24 illustrates a third enbodi nent of t émﬁhgention
Here the conveyor path of the first conveyor part 7 is fornmed by a first
endl ess conveyor belt 110 nounted above,the path of the conveyor units 70
bet ween a conpartnent 111 and the bridge nenber 105. The first conveyor

art 7 conpr | : | 1

Eontinuougpbg ?éf%g?ugﬁﬂgﬁiﬁﬁ S§é¢§%%ﬁnggﬁg%%% n g@%ﬁyg&ggﬁnggﬁggg?hat t he
cargo itens besaidrimapdl ed pass in a relatively easy manner to and fromthe
first endl ess conveyor belt of the first conveyor part 7. As indicated in
Fig. 24, rails 113 are provided in the conpartnent 111, and the conveyor
units 70 can run on said rails by neans of the wheels 76 while the endl ess
conveyor belts face downwards. The noving of the conveyor units 70 to and
fromthe conpartnment is carried out by 15 neans of adriving, 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 enbodi nents. Mny

nodi fications 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
associ ated ranp 20 4 can for instance be nounted on anot her equi pnent than
the vehicle. In this connec- tion the vital factor is that an adjustnent
can be perfornmed to the positioning of the opening into the cargo
conpartment in question. The invention has been described to be used in
connection wth aircrafts, but it can, of course, also be used in other
situations where simlar circunstances apply. 25 Instead of |anellas 27,
t he supporting nmeans 26 can al so be provided with rollers, and the
conveyor units 30, 31 can be adapted to slide in suitable guides on the

si des



9 July 2004 WO 01/51356 PCT/ DKO1/00012 17 of the ranmp 4 instead of resting
on their own wheels as long as they are positioned on saig j o 18
Clainms 9 July 2004 1. A ground apparatugsfor | oadi ng and unl oadi ng an
aircraft with a cargo conpartnent, said apparatus conprising: 5 a

hei ght - adj ustable and tiltable first conveyor part which is adapted to
convey cargo between an area outside said cargo conpartnment and a second
conveyor, saCthimecond conveyor having a first end and a second end and
being at least partially extendable from said apparatus into said cargo
conpartment, said second 10 conveyor including a succession of conveyor

units of whigh sa bkt aﬁﬁ&i‘atﬁ?nfé?yl%dingpéﬂd hﬁﬁo@&ﬁagg%%ﬂhﬂs% fd rcélfgoend,

wherein each conveyor unit has a set wheel s and wherei n the conveyor
uni ts are nutampdriménhtserdcppartisedmpesing: of coupl i ng menbers that allow for

id tual .piyotal ..af said its, 1
charact er sed 1 n- ¢ AiEEadsBhie ity blighio st OV et Weich is g 9e
activatabl e eaR¥eYAfgdPBtvecANh biat RadidSahil EArkstcoArBRAY AHOTa WBidnd

i ncl udes nmeans for varying the inclination of said conveyor path of said
first end coffR¥9HIT .unit, whereby a nutual sideways pivotal novenent of at

| east two successj NI IJE‘ r.a sideways .nov t of
said first end co%ax(g?egrggﬁﬁﬁ%%eﬂ%%ﬁ%%%rasﬁg cﬁé%%%ge&oaﬁ ﬁﬁ‘?%‘_}lﬁﬂgg ngggdl ng
claim said patigly egendblefremahRioappalah@vinitgsaid targo Ruingadtmpity 9didlsedopdenent
of said conveyor units about an essentially .
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,
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.



hori zontal axis. 25 3. Apparatus as clained in claim1l, characterised in
that the first conveyor conprises a single endless conveyg, doagM th an
upper path that defines a cargo- engaging surface. 30 4. An apparatus
according to the preceding claim wherein the I ength of the upper path of
sai d 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 endl ess conveyor belt extends
between a fron§ turnin l,aceabl.e adj.acept the alr aft apd a

r ear nost turg'%ﬁ ga‘:‘iﬁﬁn‘g %hecpr?‘feflgig ‘g‘lﬂﬁbé %tF‘CtFﬂseéldﬂlt ?tJ © B0EEHpri ses
an intermedi giRef@tdbéleCkic@s BEREA 4 GOhPHAaRL Mnber PReMNEVARYAcBE: the
direction and directing the conveyor belt froma rectilinear Upper path
bet ween t he airasali randt a trearmogly turping emember, t\Weere esdidr Srst magvery@nbe raddigioan

I nt er medi par er th._but vel bel ow said
upper parh beiires AL Bieniale ricectiBn She R&rareettboeBR i, En e eiioer
wher eby the gieseviey and E&kdtm@&he!\/e@ﬂ/e?'&ebéhf 86 al fectiliidar ﬂgpdfgjmﬁbeﬁ@&l itle
rear nost turning rrerrber ext ends, be ow sai d upper and sai I nt er medi ate

path, and whifEpgst tuseing BisEyenandihe rdigcting mempler th@n: intesmedipte R@BhP§93¢1 pat h

of theflrst SRRV n e a S

conveyor uni t@gl Erlltfe}cg"l &?ta 1%?@ %Z@Q%glgt DCP ?% o%ﬁtﬁﬁe%flﬁr%@g
conveyor andmambear adrdrﬂ;d: ﬁontadam@membert othkrivy tmmeyq@ﬂmhaabwa@n e/ eoment

t her eof , a| d conveﬁ? S be| 15. noved above thﬁ'i mtsrrredl ate path of
the first coWB%F’e FW‘?—P %FetaFrB drpinedneyaber gatends below spid ugpergnd s8idar at us

as cl ai med 'ﬁhte?ﬂn@dﬁ@e%aﬂp%ﬂ%{e%liystﬁé F W%ﬁs%l%@ﬂﬁ‘tfo?rtheédﬂ% (Ling
t he endl ess conveyor "bel't of the first” conveyor during its novenen 20

wi thin the upgtleof gt first conveyor, and that the second end of said succession of conveyor

units is connected to the redirecting member of the first conveyor and accordingly
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.



7. An apparatus according to any of the preceding clainms, characterised in
that the apparatus conprises a bridge menber adapted to bg p&s4 ed by
said aircraft and to support said convgﬁor units of the second conveyor
during the extension thereof 25 fromsarFd apparatus into the cargo
conpartment. 8. An apparatus according to any of the preceding clains 1 or
2, characterised in that the first conveyor conprises a plurality of

i nterconnectgdag APYEREE aéU&}diﬁg %‘o’"ﬁ:‘ﬁr of‘@l@ﬁ?&eéi_n%eélaiﬁis, YheRkisedsh RO
pivotally interconnected by neans ‘of respective 30 coupling neans. 9 July

2004 20 9. Asppambesrcmygisesorrpartmend fentycaifing haid pewnd dongeyot.ai s,
characterised in that the apparatus conprises a conpartnent for receiving
sai d second conveyor. 10. An apparatus according to the preceding claim

characteri seg).iAn hp@iratifbétotdihg tto tHe HREMBYOElais, HafRAGIRE] abM4e ssadifst
conpartment. 11. An apparatus according to any of clains 2-9, said

appar at us hasanyeydtipamepged ghoyesajdromparigranhg sai d second conveyor in a
state wherein at |east two successive conveyor units are nutually pivoted
about said essentially horizontal axis. 10 12. An apparatus according to
any of the plkckdiapgaratusiatsordiizgatoamiyess skating B-% sailoappayanis hadng stoeapeer
which is hingedly npunted to said first end conveyor unit and which can be
set with a d@eMSRr SIoENE faid; SROMEFAUVEVY NG BAle WRsFvBA leash P BHCCEHie fi r st

end conveyor c4ibior S}égs %%Tﬁtgtﬁ’l?f @E{g d%ﬁ&&rsgidr&sén‘é’iaﬁﬂ{ox‘?{qnw%xﬁf eceding

claims, characteri onveyor unit conprises an endl ess
conveyorltbelt. 14. Apparatus according to the precedi ng cl ai m wherei n each

endl 25 oMok bl B0 Sl TPl et SRR B T

supported bychvehsehorm 3hdnbdRovISEP RHihg By RN unted 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 .



15. An apparatus according to claim 13 or 14, wherein the width of the
conveyor belt is greater than the di stance between said r%'.JquO 425 16. An
apparatus according to any of the precedgjng clainms, characterised in
control neans whereby an operator present inside the aircraft can control
said second conveyor. 30 17. An apparatus according to any of clains 7 to
16 wherein the bridge nenber conprises guiding neans for guiding the
second convey®rAn2apparafusl accafilidg iBanyA\of thepseedding akdrar dhagkil theaivyt @fd t he
preceding clains wherein the first end conveyor unit conprises an endl ess
conveyor bel £0RVEYOr URit campaiset Asendiass penvisyor ltany of the preceding clains,
characterised in driving 5 nmeans cooperating with said second conveyor for
extendi ng said second conveyor from said apparatus, such as by way of
friction. 2019.Am appeatad acconiteptodinypftihe preyedifig tlhing chaederigddh drivihg

char act erg’ sed in that .it i.tisplc{alced n a vehjcle. i
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.





