WO 01/ 51356 PCT/DKOL1/ 00012 1 Title: An Apparatus for Loadi ng and Unl oadi ng
Aircrafts. Technical Field The invention relates to an apparatus for

| oadi ng aW® UMl¥edi ng aircrafts, where said apparatus com$IVBIEH/04012) | t abl e
first conveyor part adjustable in height and conprising 5 a conveyor path
advanci ng and renovi ng | uggage, such as suitcases, parcels and the |ike
cargo itens, to and froma second conveylor part connected to and bei ng
extend- able fromsaid first conveyor part, where said second conveyor part

i s adapt ed Tifleb@n Axtededol NbaiihPandUlbafite Wifcoate) an opening therein and
into the cargo conpartnment of sard aircraft, an ere said second
conveyor part conprises a conveyor path 10 advanci ng and renoving the

| uggage to.or fromihe storing site inside the cargo conpartnent. In
connect i on%—@é\&%ﬂk—gc I9&Gadi ng and unl oading of small aircrafts, such as DC 9,

MD 80'ies and Boeing 737 etc., viz. the so-called narrow body aircrafts,
it is commbon know edge that the work involved is very stressful to the

persons i nVﬂie\&ﬁdentfﬂi*ﬁrela%stt@ranjaﬁpbl%nﬁ%r Idﬁdlﬂ@%ﬂd&ﬁﬂéacﬁﬁ?&ir%ﬂaﬁs,t\iﬁﬁé‘re%‘éﬁii : abl e

is often very short and that the cargo com partnment is of such a sm

si ze that tappampéerssmmprises a¢idtbblerfimusinveya pant difjistdbdershadght and cothpunisinignsi de
said cargo conpartnment while handling the | uggage. Accordingly, a

rel ati veﬁg y arfiogieyqratiy pdyangiigand rgmox iesluggmae, such assyieages spAjeRIs end e have
been made tg facilita € the work in guestion. The us any, .20 ki nd of
auxi | ary GBS Sl h & skt SRk B paudonfed ln/i baiks RYePEmove
from the aihes @bk QREAird: RBnY RIS, MhdrdidiPadtond cORRYBL |

t erm nat eda because thre vvelllgéé't% gf égl?dr aux(?%a?ycequiyg%rg%ﬁ%g%\bﬁ%g@% ect

that it carsaindbéidteflic dircraft deoagh an apdning thebedabhd tno tHdw@argszdhpaitient
equi pment nust be novable into and out of the aircraft in a relatively
qui ck mann@f sgideairerafthand avhese ssitbsacope rosHeyy farapdraprises a conveyor path

10 advancing and removing the 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
knowledge 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 loading and unloading of aircrafts.



25 WD 98/54073 di scl oses an apparatus for a manual | oadi ng and unl oadi ng of
aircrafts. WO 01/51356 PCT/ DKOL/ 00012 2 This known apparatus conprises a
t el escopi woomrsegsor bei ng noved into the cargo conpart nermCTavkbimeirng
provided at the end with a table adjustable in height, said table being

pl aced inside the cargo conpartnent so as to allow a piling of the cargo
itens therefrom A conveyor belt is arragnged outside the aircraft, said
conveyor belt 5 advancing the cargo itens to the tel escopic conveyor part.
DK- PS No. ﬂﬁ@ﬁﬁoﬁh%@hﬁ%ﬁé R ﬁ\éﬂ%ley&opih @od%#x%éq&g nﬂa‘vep'iﬂt%eme WS
where each unit on e upper ‘Tace conprises a pluralTty of carrrier

rol lers. Thesapactient and beldgepvidudeati the td wittah natte abjnstabbnBviesisier, shidf t s
and are provided with wheels on the bottom side, said wheels allowi ng the
units to rdable baing Paeed. ingidpthe edrge gompartmesksd antoedlowni paingof the patgoed
into the cargo conpartnent of the aircraft fro storing conpartnen

bel ow a beI@%&ﬁ@%&Fﬂ'g Nl Bﬁlﬁési Yeangg d’“&‘—‘i‘&%ﬁﬁﬂrgaﬂ’ %é‘ld %é‘gﬂqrdjteﬁton of
the I nventi j i i i vi de an apparatus which
pr esent ?‘aarﬁg?%%?ﬁ%g{f@y&?é? %qugglﬁéu%fé&?%ﬁggkﬁgvmrgﬁﬁal lows a rel atively easy
advancing and renoval of cargo 15 itens into and out of the cargo
conpartnent of an aircraft while ensuring an easy and continuous novenent
of said carl-BS Mos170%03sdistlpgesta dogveysirivattea phyalithof fiphed witss wdese eadhed

above being characterised in that the second conveyor part conprises a
plurality SRIGHLRCHAPST | %@@Wﬁé@ﬁ@éﬂ@ﬁ%@@%ﬁm@nmf@s T hgse chetiar ol§Hect i ve

acti vat abl { ej tive. : a
Pasult it it PN RouPdr OF uBh et Shant SRR BB Tiat buseR s OBRbRyer i 1
si mul -t anqeiss kyidahheRW aﬂ_Emﬁiﬂ% BRONIBAG rHIPBH b BHRUA ﬁm{ﬁ&g@tf {iRke HiflReC@TiEO
itens because the individual conveyor units roll on the floor of the cargo
conpar t ientis polled dstoathd cargo compartment of the aircraft from a storing compartment

below a belt conveyor arranged outside said aircraft.

Brief Description of the Invention

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
15 items into and out of the cargo compartment of an aircraft while ensuring an easy and

continuous movement of said cargo items.

This object is achieved by the apparatus described above being characterised in that
the second conveyor part comprises a plurality of pivotally interconnected conveyor
units with their respective activatable conveyor paths and their respective sets of

20 wheels.

As aresult it is relatively easy to handle the extendable second conveyor while simul-
taneously allowing an easy and continuous movement of the cargo items because the
individual conveyor units roll on the floor of the cargo compartment towards and
away from the loading site in question inside said cargo compartment and because

25 said conveyor units are adapted to assist in the movement of said cargo items by



away fromthe |oading site in question inside said cargo conpartnent and
because 25 said conveyor units are adapted to assist in the novenent of

sai d car gwa @iensseby WO 01/ 51356 PCT/ DKOL/ 00012 3 neans @fiCTvbi€d1rooman
driving nmeans. According to the invention the conveyor paths of the first
and the second conveyor part, respectively, may extend end to end, and the
pivotally interconnected conveyor wunitsg may at |east partially form part
of the conveyor paths of both conveyor units 5 because they continue

directly i%&r@%_tﬁ&?b%dﬁi&iﬁg‘rﬁé&ﬁsfi rst to the second conveyor part

during the extension and the Tetraction of the second conveyor part. The
result- ing total conveyor path of the apparatus is relatively
uni nterrupted and plane, According to an advantageous enbodi nent of the

i nventi on, Ad¢rerdingde thohvepden Hereonversr raskoef e fascant ihaveeendcemyveyor

bel t, V\/_nere t he conveyor gath o@ s(ﬂ'{d %Snvgﬁg .10 Bel.t i s adjustabl e @n
length in P@E%BWQSCQY?%E”HE LRFERY PR tosgud, apd Lhe RIgatagdy qtgrcopy VeYi t s.
Furth . t : i i i i i d
o e it M PRPBAIURIARE R ke of e CorVBYSEbARD of BEMFAIREL SR | 49

are trans- teesusedhdetoreiene divecippas aheisndanet frb@ thé fiedstad the sEboE] duniveger
menber ensures an even 15 transition between the apparatus and the

aircraft. Aeciohuinghe extemsionmnde¢ miraction of fwrsecond entvgyaniparht Hipemagltwhen

t he continuous con- ve or@ﬁelt of the first conveyor part_ extends between a
front turnithd oreheumeyParut ofsheanpyraius it rlaiyely Reiarfunierand PEEF nost
turning nenber, where said first conveyor part in addition conprises an
internedi ate redirecting nenber reciprocating in the 20 conveying direction

and di r ect i f@okdifig 6 A QM OAntheldus bhddiandR Of ithd BRBALGDABE fiRAtdnvERIReN t he
rearnost turning nenber and the redirecting nmenber to an internediate path
paral | el tanisheormopeera gattinpotuconyayar bedty ethebethewonweyibr pptiest saat donveyoreen
t he '

10 belt is adjustable in length in response to the extension 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 member to an intermediate
path parallel 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 wupper 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



redirecting menber and the front turning nenber, whereby the conveyor belt
be- tween the front turning nenber and the rearnost turning nenber extends
bel ow t hewoimppier and the internedi ate paths, and wher ebydimkoapmper pat h
forms at |east part of the conveyor path of the first conveyor part, and
whereby the rear end of the nunber WO 01/51356 PCT/ DKOLl/ 00012 4 of
conveyor units is connected to the redirgecting nenber of the first conveyor
part and accordingly adapted to follow the reciprocating nmovenent thereof,
sai d conveyglconidyiorun8iif SoreRd BRRY fediftRiihP MRS FFliRe H?ét'&oﬁfzeylotﬂ%aw rst
conveyor part while posi- tioned outside the aircraft. As a result 'the
conveyor pantiscafrdingty ddaps tarfolldw ehesrecipnocabing amvveyent thareof, saﬁlscmmfbymel Y,
can in a sinple manner continue substantially uninter- ruptedly into one

anot her mmnéts peinggmeyef ahoygdbeintgrmaddaie pathiofhe fise ﬁpn\seypr @aitd@dlermsv t he

inics. or RACHERsCdurbtarh S A ERRIRRL BN b Buby BF Rl A B sesigd ™'
ai rerafts -EBﬁv@}R)??{ gﬁg ‘fés?é@%%%%@iﬂjinnagshﬁ)lé Btﬁﬁkelgféﬁ{@c t{ndB sﬁgéf%ma"ﬂ v

conprise a suppor S supporting ess conveyo t of the
first conveyptedpainto oy irmughdrtvehileni isesimottangdotisly Rnsured ﬂﬁpﬁfonpﬁtmowﬁé@ gsrdi ng
to the invention it is particularly advantageous when the conveyor paths
of both coﬁbeepwbgra@ﬁ@na%orﬂms@@ tlng/reﬁﬁra@& pefticnHbergohvwbsiall cotivEgOIaeRitss s
their entire Furt h ara according to the
nvent  on QG FEEmysLBiHipE ShePoRarm i sPRBae UMY PR st end of ¢ he
nunber of conveyor units, said con- veyor units in sequence bei ng adapted
to be noved out of or into said conpartnent in response to the distance
whi ch the fTtenip ﬁ@m;srmay ab@ramygad thetnvedtivn ivastagédusly compries spPoRMg t 1S
easy to adapt the nunber of conveyor units to the length of the cargo
conpar t ientmess tsnppalitmgr tiaﬁtend&ﬁsq wosveyen . bedipofviree Ginsé rconyeyeorf pars duciogvitsy or

art nmay conprise an | ess conveyor belt and be
P Y Oh&Vement Swithin the upper path. y

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. Furthermore, the apparatus may according to the invention comprise a com-
15 partment 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



arranged above the path of the conveyor units to an area adjacent the
bridge nenber wth the result that it is possible to limt the nunber of
conveyor wa d1gs1s8d conse- quently the associ ated conpart medT/mpaoity of

t he apparatus. The front conveyor unit may according to the invention
conprise a conveyor flap 25 pivotally journalled at the back and which can
be arranged with a desired inclination selative to the operating plane of
t he renmai ni ng conveyor units by neans of driving WO 01/51356 PCT/ DKOL1/ 00012

5 means. Amndnseadld i MPYREAr SRNPALAGS: HRA: LAPBE BRIyt Baf O ey Or

flap at a desired |evel oppOsite the stack of cargo itens I ng ed at
the speci f idesiredréevel oppasitet the stickcaofadedrgo litenishbesng hamied iapthe specifonuaeor
flap may according to the invention at the front end 5 farthest away from
t he pivoti Agsidothetaiemalie provi ded with a conveyor front nenber also being
hi ngedly journalled, and which can be set with a desired inclination rel a-
tive to the advancing plane of the conveyor flap by neans of its own

driving ne : I r : : : ngm;@r jn a
pl ane sui tggﬂ?l(s)rc t égcur?g?t% E%%‘ﬁﬁ??g%% aggta@l%%gtﬁghgﬁetnfngﬁ%tst ac eo t he
cargo i tEmfamheuasby drom e piooningioegtidwbé beovidedewith ancoafeyordaditeyanbei t

may conprise an endl ess conveyor belt driven by a driving roller and one
or nore addiso keing hingedlyrjounalled, andewhich cenbeiseigwithyp desiredins]inatidrdrela-ame i n

turn being supported by. a eel-carryin upport nenber. The .resulting
conveyor | LiiTE D SAPEREITRALNGF o (ipretverre TEB AY SYRas P 4 OB dHens Fisas
conveyor u \/ . r e me
and the as sr}%)szz? a e(ljtatgl ggf g%r/a{ggr %ée}? {)ﬂg%g{ébgefg I\(i}lgpgpﬂeiln %g)lljgrn(r%aﬁﬂﬁg% l?orn{ﬂétrﬁllze)Eta
wheel - car r WaRgnta £6Re PathRIRRT outdsTth §theék 6f inkidatedBanSn ldosstRel My be a
plurality of electrically driven actuators. As a result, the front
conveyor unit can in a sinple nmanner be noved forwards and backwards
i nside a cargo conpartnent although the . )
10  According to the invention each conveyor unit may comprise an endless conveyor
belt driven by a driving roller and one or more additional rollers 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



conveyor flap is arranged wwth an inclination relative to the floor of said
cargo com 20 partnent. Moreover, the conveyor flap nay according to the

i nventi onworajses¥% a di stance be- yond the associ ated supp@dr/mimtnesizwhen
seen in the conveying direction of the second conveyor part during the

| oadi ng, and according to the invention the conveyor flap may at its front
end or the conveyor front nenber be proy ded with wheels for 25 supporting
sai d conveyor flap and said conveyor front nenber when they are in the

fl apped do j-tef : r: i ] bel ow
the w0 01/ S0308 bHPEROR e, §3¢y MidROaaRRk HaBis pACeEEd thelibil pbsan

conveyor f|Hpwéwrphdeadhe rcoaneydrcromethepdsr tis dlappedidveviethe whels bhgaid
conveyor front nenber is flapped down the wheels of said conveyor front
menber ens@§PBVENMEtiratanembgr ¢nsurihgbthedlppalssupperiesbanshean he panilyi wadled

together with the r i ni ng conveyor uni.ts. 5 1t is according to the
i nventi on P& 1??u‘f’ﬁﬁlr@e %@%ﬂ%&@&u?%ﬂﬂtst he front end of the second

conveyor part is provided with a control nmeans connected to all the driving
means of the apparatus in such a manner that an operator present inside the

aircrafts deR @dbfknga thenBaagiodypatdtuliay iaﬂ@arﬁ@%déu@ WHehQhe FRANERd OF tife
result the operator has an efficient control of both conveyor parts. 10

The conveyséecandi canvaygr part o plionigletlovithhe contrehmears domneeicé e ol e tistingy

means of rel easable couplin ans with the result that the conveyor units
are easily a9 5’22‘6" a@?ﬁ%‘? 1 ?r%c?s’éf‘iaweé,th?tfal’d%%qr?@ﬂ presgntyigsids the AECREber

thereof to i |4 k , ri er
may accor dichg%tugfet%\égd %ﬂr?\cn}lgsn fg%ﬁ%agf%;gﬁgfeéogn ltj]{f)g ﬁ%ﬁg%g ?mxggrllfsﬁetfhg rolpgﬁaﬁ%]inﬁag t he
second conv@ygficiedl ¢onllof both ESnveR¥ePaitivar ds and outwards of the cargo

conpartment of the aircraft. The resulting novenent can be perforned
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 compartment 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.



in arelatively easy manner. Moreover, at |east sone of the coupling neans
of the conveyor units nmay according to the invention be such that adjacent
conveyor wa d1s18smn be mutual |y di splaced 20 transverse tedimEkKameveyi ng
direction with the result that they are very easily adjusted to the

di rensi ons of the cargo conpartment. According to the invention it is
particul arly advant ageous when the conveyor front nenber on the front
conveyor unit conprises an endl ess conveyor belt with its own driving
means. WO GhhniksShe Rppatdted hi29042ordingtddhe Ynvenhitn ARRIGIF WS affNo &L BATLI NY
to the invention suitably be arranged on a vehicle. Brief DE‘SC%I ption of

t he Draw ngshithe i nvention is explained in greater detail below wth
reference to the acconpanying 5 drawings, in which Fig. 1 is a

di agrammatic side view of a first enbodi ment of the apparatus according to
the inventigpn er.e parts-have been renoved for the sake of clarity,
Fig. 21is %%Md a second conveyor part of Fig. 1,
where the sec- ond conveyor part is arranged in the conpletely extended
state, 10 Fig. 3 corresponds to Fig. 1, but where the second conveyor part
i s ar r angedhenintdngion paetplainek irefideer 4dtait Belowi with fefei@hte & dscdmpdnythg 2,
but where the second conveyor part is conpletely retracted relative to the
first convayawingarinwhich 5 is a top view of the enbodi nent of Fig. 4, 15
Fig. 6 is atop viewon a larger scale of the enbodi ment of Fig. 5, but
where parts

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 extended 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 parts

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,



have been renoved for the sake of clarity, Fig. 7 is a side view of the
enbodi nent of Fig. 6, Figs. 8 to 11 are diagranmatic top views of various
st eps of Woeigpssar at us during the 20 noving of the secondcaark@Eyosizpart
into the cargo conpartnent of an aircraft, WO 01/51356 PCT/ DKOLl/ 00012 8
Fig. 12 is a diagrammatic view of the apparatus with a bridge nenber
extending through the opening into thegargo conpartnent of an aircraft,
but where the con- veyor parts have been renoved for the sake of clarity,

Figs. 13 anfs14 & § Badi@RnRNR ﬁe@i (ﬁefhg::?f) rabRSWEA b H%doe anghbgfg%fg&gi@s

steps of the 5 front &nd of the secon onveyor part,

di agr ammat itkrougk s epénivg inioctve chrgd coompyepoentwiian dicrafc Nguid@hdre Qhe LS
second conveyor part, whereby parts have been shown separately for the sake
of clarityeyes pats havesbrenupingved doadie sakmeof elatitlows of the front end of the
second conveyor part 10 during the |oading and the unl oadi ng,

respectively, Figs. 18 and 19 are diagrammtic views of a second enbodi nent

of the appafial Us 4Rf el 2% %%Q%-;dms&% ectA8Y ok Rratids Eéeg%t){ gRd the

second conveyor part are med by a coherent row of conveyor S shown

in the extdrgdrendnd thdecdodtirodaletr patiat e, respectively, 15 Fig. 20
illustrates an apparatus according to the invention with a tiltable bridge
menber, Fig. 21 is a perspective view of a second enbodi mrent of a conveyor

unit form tt of the second conveyor part, where the individual parts
have been SdfalaithdiagrampREcoBREDGHIVE Vi Of a copveyor unit forming part of the
second 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 Fig. 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 perspective 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



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 enbadiirsests of a bridge nmenber, and WO 01/ 51356 PCT/POROIK@QM0I2 9
Fig. 24 illustrates a third enbodi nent of the apparatus according to the

i nvention, where the first conveyor part is formed by an endl ess conveyor
belt arranged above the row of conveyom units of the first conveyor part
within the path of said conveyor wunits froma storing conpartnment to the
bri dge meniygs . 25 BRSO il OEmbSdineh Bf dta Hﬁatﬁéw&'a}diﬁg td ke ﬁﬁ@ﬁi{i@ﬁ,”s of
Fig. 1 conprises a vehicle designated the general reference nuneral 1 and
provi ded wivthera tiwefirs? convtyar pheti§ formed. by Taneenclidss 2onseyot balt\wridhped above
corresponding to approximately half the width of the platform3. Next to
the cab 2, thheow ehreneyer upis p%l &9 faecopveyor Partamphin the pathisifgaigrqoaneed i n a
manner not desiribed I n greater 10 dqﬁaLL. Thislganp 4 can be positioned
with a sui 9B &T900 & SIOTARS EOMPIHIIERYQ the briflge BISHPeTt 6y m 3 of the vehicle 1
by neans of an actuator 5. The ranp 4 extends substantially across the
entire length of the vehicle 1, the front end 6 of said ranmp being

posi ti orfed BeshMdde for €ardfigt Qat tHeelnvemidn si de of the cab 2. The ranp 4
carries a first conveyor part designated the general reference nuneral 7,
15 and a second conveyor part 7 designated the general reference nuneral 8.

The first onveyor part 7 conprises an.endless conveyor belt 9 sho in
detail in ATGAPONAS Ol FignbalBHsee whcle e gaiePageian FiRence e been

renmoved for . ' f : |

endl ess cor%v%@g)rrag@l%g Q%lﬂ%%‘gﬁ ?ég%a@?tg%é'gglﬁ%%%gtog{ a&ﬁ“ﬁ%g@? & g%‘_ﬁix%l or
vi ce ver sa i ApptosbimatelyCBAlT the Widih oD platfdrn W iNdktits tROcals QVildesthidieh a
plurality of rollers 13, 14 and 15. At its front end, the upper path 11
ends at a negiowded mythnerbmp 4édalysareahged dngemanadr netf deseribed mugesasdr 16,

cf. also . . - . . e .
10 detail. This ramp 4 can be positioned with a suitable inclination relative to the plat-

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 9 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 rollers 17
and 18 redirecting the conveyor belt 9 to 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 front turning 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 single roller 21, said lower path 10



Figs. 6 and 7. The redirecting nenber 16 conprises two interconnected
rollers 17 and 18 redirecting the conveyor belt 9 to an internedi ate path
19 conti nwiongy/sissewar ds towards the front end 6 of the ramecTuska@aldel2 to t he
upper path 11, but on a level 25 therebelow. This internediate path 19 ends
at a front turning nenber designated the general reference nuneral 20 and
conprising a single roller 21. The convegyor belt 9 returns to the |ower
path 10 through the latter single roller 21, said | ower path 10 WD 01/ 51356

PCT/ DKOL/ 0QQffdi ﬁéﬂ@ﬂ@itﬁg aﬂﬁﬁ?x?zﬂﬂ?hltaﬁdlttﬁ@hﬂ&ﬂ%di&@wthlﬁ and the

I nternmedi ate pathh 19. As sho particular in Figs. 6 and 7, the

redirecting nenber 16 is by neans of a U shaped bracket 22 connected to
the rear end of the second conveyor part 8 when seen in the |ongitudinal

di rection d¥s sheavnanpatigular ipnKigsh 6 andal kbe radiresting mernkesulkst is by wagigels
i tabl ' h ' detail al t he. si des 23 and 24 of
Che. - ramp 4 Ushabed tyacRet2oichfeGR B n Fod s Bicaer o Somayeeauha Wiy ey or
C B b Peett ! . - _ COM
Phat the r ogot nte 1o R ARGCLH BPlheYehftfd A ORs Ble biablct O SnbichddiBly 2,

the upper eapyayauitPlelzuldesalot si@vn i sRhiee domelydong et sidesi 23 4fd 20 0f the
I ncreasing or decreasing length in response to the posi 10 tion of the rear

end of thera@pchdfcbigyéydhe reginrogatingimpyemeiofithe sscondicanecyvapartirelat he
conveyor belt 9 is su rted by a porting.plate 25, cf. Fig. 7, through
ol ab e e lopelRGRdirestion oh HENRpicind ilpies wahihe e dinsaiizmerabor
path 11, t I S rid S

conpri si ngqg @ﬁg%ﬁg{%@?bﬁlgﬁﬁﬁgﬁﬁﬁﬁéﬁgﬁ _ 5?7%']&@%95%&5’%%#7%& ghse bei ng
hi nged- 15 firyt ddhivey GOpHIET i€6F A D6katiRg ok aBetichiifs gﬁixﬂ@%ﬁ@{sb hedie porpy from
t he conveyor belt 9. At one end, this supporting nmeans 26 is connected to

t he redi( edionny thendserend®fithe sescond canveypnparttSh Vithin the intemsedidte pathvEdent of

said redirecting nmenber 16. In addi- tion, the supparting neans is adapted
to move frdhe GOTPEEPE DY ISPHBROTIRALNY 2 siPRERg plate 25, cf. Fig. 7, through suitable

means (not shown) for reducing the friction.

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 follows 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.



the lower path 10 to a position below the upper path 11 through the rear
end adj acent 20 the turning nenber 12 of said supporting plate 25 in such a
manner theto dirse3ssunber of lanellas in the supporting statreToEK@wootze upper
path 11 corresponds substantially to the entire length of the upper path
11. If necessary, the novenent fromone side to the opposite side of the
supporting plate can be facilitated by mgeans of guides not shown in
greater detail. In addition, the end of the supporting nmeans 26 farthest

away 25 frometdgoneinvesdd it SeaRBlisdS SIaralR) SPchfeGoraGe f7l vﬁﬁgﬁaﬁ dre

redirecting nmenber through conventionally khown neans iIn suc manner
that the endbstantipihsidenticdl apas dijre cieeftohtoconvey@alniv®l .f All dlee vhisrybhenits
redirecting menber 16 is noved downwards .towards the rearnost turning
nmenber 12. ogaprise3seommropKbalt 830af2 Fig.11Stliveacseend shableoiollges 33,834
conprises a plyralit f conveyor. units. 30 ich all are substantjally
dont| car 4B Fhise teRlery RS ARSI D il B0 Sanag oF AETRSRLBSBDOATt 5 30
conprise a continuous belt 32, cf. Fig. 15, driven around suitable rollers
33, 34 and 35. These rollers are journalled in a frane 36 arranged on a

suppor t Jrerifier supportoméEhides 8PS atrafiBsber rllers si4armangedepst wigits 30,53 B4re The
conveyor units 30, 31 are interconnected by neans of flexible coupling

means whi chntgr¢annceiadd ®yaoeans pb flexibie eoupting beansiwhidhl allovusaié dorveyhr imits

hori zontal and in vertical, direction and be.nutual]y. displaced a short
Gt ance T 10 e anRaiBY gt Sk 95 eRRoRBLaRT i Ve isr el bRt Beal

bel | ow sha : . t | T tial
waves, 10 e PR30 AERRITM Ak AR ab e MRSy BNe Mokl st LIOLERELL ) 2
pl astic natgricflow-shbped Geben bf fettdiRans cRke sdcibh SIdWIR cadaRif@entid) vavegnner
not described in greater detail to releasably couple the conveyor units
30, 31 tgéilieeliraings 3aehndadhersuppert mhmberss3i arecnadeeyioa switabis phastic sagiriay.

ap{e t ube sur- roundjng.the coupling

ggh?ﬁ?@bﬁé@&%ﬁé@%}gﬁ%@%@ Eurt)ﬂge'r%?wgwé 38@ iy a paRTney ot degsgibed in greater

detail to releasably couple the conveyor units 30, 31 together in such a manner that

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 mentioned above, the rearmost conveyor unit 30 is

connected to the redirecting member 16 of the first conveyor part. 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 in 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



15 ing systemw th associ ated coupling equi pnent with the result that the

i ndi vidual conveyor units 30, 31 can be supplied with the desired energy,
such as eWweotirsissé current in an easy manner. As nenti oned paiTawi€)1/00bie
rearnost conveyor unit 30 is connected to the redirecting nmenber 16 of the
first conveyor part. The conveyor wunits are further provided with such a
hei ght that the conveying plane thereof j2i.e. 20 the upper side of the
conveyor belts 32, flushes with the upper path 11 of the endl ess conveyor

belt 9, cf .méthBer 42, s'ﬁhﬁjaﬁkﬁﬁlﬂoxﬁﬁg\é%Yﬂ!jus‘&ﬂbﬁt Gth€ eORVdyDLe $lap J0aaVYstion
journal l ed conveyor flap 39, cf. in particular Figs. 13 and 14." I'n Fig.

13, the corwrlyardesirepir®@inaiorshown in two possible positions and in Fig. 14
t hree possible positions are shown. This conveyor 25 flap 39 conprises an
endl ess conveyor belt 40 received in a manner not described in greater

detail i f lAthbkthf 1 tall | | ed
S anner o 8T Fert el PonlyBRoroRfiao BTt o\ by Baly iR "
arranged ofromhBehBe?45. When kb&h frdm IaGkE ‘H%s %Bﬁ'v %ﬁﬂﬁ‘i‘n éf%gl st frarre
41 and the support WO 01/51356 PCT/ DKOL/ 00012 er 42, sal

al | owi ng anrianigulat omegs seﬁtlmfmldmmmoclafeﬂapltﬂanlelndliespesmtelyOﬂbeIMEhThls
desired inclination. At the front, the conveyor flap 39 is provided with a
pi votal ly JC@m’%m fsentapembsiotS can besetriiibardesised Webinaterereldtivsrintthe cende,
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means of rre ers t ovvn In great per s

conveyor b@&lzéﬁtaaglahbevmﬁmhﬁﬁc(ﬁllveidﬁﬁp I RAatnd&l wah rédeterpffiéd in@Hﬁﬁi ina
hori zontal plane en the conveyor flap 39 is arranged with a predeterm ned

i nclinat0 1@10tn| istativel tatthe eonveyingedicentiveydfthe démainingoronytyethanitsenai ni ng
conveyor units.

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.

Handies 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 50 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 to a cargo compart-

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.



The conveyor front nenber 45 conprises furthernore wheels 44 inplying that
said conveyor front nenber 45 can facilitate the support of the relatively
far proj esdngidwsonveyor flap 39 together with the suppor tpaTevikErood.

Handl es 47 and 48 are acconmodated on the side of the frame 41 of the
conveyor 15 flap 39. These handles 47 and 48 all ow an operator to
manoeuvre the second con- veyor part 8.13Fhese handles 47 and 48 are in
addi ti on adapted to be used as control means such a manner that by a

sui tabl e t WiRSrekd %F?%@rtﬁé Bﬁdgé‘&eﬁﬂﬁf 3Hq¢ p@ﬁﬁ'one%céife‘éﬁ&%eﬁfw aflfehe the
various driving nmeans not shown of the first and the secohd conveyor parts

7, 8. 20 Amoax¢yordmid 21 whengeidnmmveyorShii 5 inuhetechetod stasrocthe eampl Ay t he
front end of the ranp, cf. Figs. 8 to 12 and 20. This_bridge nenber 50 is
tiltable, dHustygted imlig. Qnthe byiflgstaembey ipancied fpryeards andithsonsh dwtapghing
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the fl oor %4 tied cdrbe compganeanPr Wiken thesbridiie metbyr hayeds pohiciongesd agtodl. WO
01/51356 PCT/DKO1/ 00012 13 As illustrated in_Fi g 8, the bridge nenber 50
i s positi onedt odithelopy 5 bistle thtrearge sampagsieneydrthe fiont gnvigsieruykisdiftasnveyor
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floor 54 ehrddeomspirefeabpahérwith thesubdb@ient benvyof agit§BObSIcHAsoMmesn

positioned so as to rest on the floor 54 inside the cargo conpartnment 52,
the front oorgpgiog afrthe fianticofiveydr it Hhrdd the setrecding eonveton aindls pidsist e
side of Saie(rj]hgrgcie %E}'\r angirsbe%rplz?t?orin%? ldv(itrlll s%itgglr;fns%;ped guiding sides 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 conirolled by the opera-



that fromthis position it can be pulled backwards or pushed forwards

i nside said 10 cargo conpartnent together with the subsequent conveyor

uni ts 30.weualsizsecontrol or guiding of the front conveyorpaabkoidborand t he
succeedi ng conveyor units 30 is enhanced by a raised platform55 with

sui tably shaped guiding sides 56 and 57, said conveyor units 30 and 31
sliding against said guiding sides during their novenent. Suitable neans
not shown coupl e and uncouple the bridge nmenber to and fromthe 15 front
conveyor Unbf ackbrdifg 6@t prevRiNng citchalstdneeeinifie Wid &hrgé'cgn%ﬁﬂﬁﬁﬁﬁr unit 31
the Dbridge nmenber can be noved into and out of the opening 51 of the cargo
conpart- nent 52. During the use of the apparatus according to the

i nvention, the second conveyor part_ is pushed and noved into the cargo
conpar t mentFigh Huaad 1§rllugtrate pj sggond gmpadiment of the apparatus fceprding & thean use
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and subsequently by neans of the conveyor front nenpber 45 directly on top
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ci rcunst ances inside said cargo conpartnent. Figs. 18 and 19 illustrate a

second ¥hbedicopweyosfunise appar atus according to the invention. Here the
conveyor paths of both the first and the second conveyor part 7

The individual members, and especially the conveyor units of the second conveyor
part 8 are made mainly 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 a 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 conpartnent 65 bel ow
the pl atfwomi&i1sde the vehicle 1, and fromthis position IRCTVBKOMWED
through the rear end of the vehicle upwards onto the ranp as the front end
of the rowis noved into the cargo conpart- nment 52 of the aircraft 53.
This enmbodiment is particularly suited figr use in connec- tion wth
particularly long cargo conpartnents 52 requiring a relatively high nunber
10 Of - conv el el r unkiteurt flnid 8y FhediR BPebiplird 1AeABRRA Phid/s] ProiaaBYey of
units of the second conveyo part 8 are nade Inly of plastic materials
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Fig. 22 illustrates a second embodiment of the front conveyor unit. This conveyor
unit is designated the general reference numeral 90 and comprises a conveyor flap
91. 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 member

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



The conveyor units are joined by neans of coupling nenbers 81 and 82
preferably made of die-cast alum nium These coupling nenbers 81 and 82
are pivotwldot/gisner - nal | ed about axes 83 and 84 in two abwamkpinommeeyor
units and nmutually pivotally journalled about an axis 85, a rubber unit 86
bei ng pl aced between said coupling 5 nenbers. This rubber unit 86 ensures
both a straightening of the conveyor uniigs when said conveyor units are
not subjected to a mutually turning |oad, and provides a protected passage

of el ect ri Gn&MRd07toF REIWE 8RideIRedR Y 8¥ Rieed i £ rdHaBRMS HIS @Bic%halmnne' s
menn th the

87 and 88. The conveyor units carry ers 115 co-operating w

coupl i ng mandettirg @lsaiwhguide means 10T imtheriesiesd diredtionh e @aideontynst 106Ndn one
direc 10 tion about the axes 83 and 84 away from a common pl ane through the
conveyor urdtre pdapied ) ca-eperats witl switabjoglige piesnbers got shown|anibe batiem a
second enbaodj men of the front conveyor unit. This conveyor unit is

desi gnat ed Sfdr‘?eo glbﬁ(gpﬁYeyroéfué]rlténce nuneral 90 and conprises a conveyor flap
91. At the front, the conveyor flap 91 forns a bend in such a nmanner that
the front 15 conveyor unit conprises a front nenber 92 permanently

connect el tFigt D4 ilhesmtddi D chirddembodimeat of B vedidhl Hetbehd e@fmefy@ppmy@ uni t
90 conprises an endl ess conveyor belt 93 extending over the front nenber
t hrough suithebirss camvegerspant ¥ fsrionmed byt & &irgomdiassconveyondielt B¥) mouptadr of

| oosely journalled roll.ers 94 and 95 are provided. The conveyor flap 91
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conprises wheels 101 rotatably arranged about shafts which extend

per pendiGultizat the ciige ipnameciog hahdied ppssanta retatively @&y nhannendaland mom tree or

nore wheel s, 102, cf. Fig. 24, are provided below the front nenber 25 92 of
the flap ofirsieidlessienyeyosdek@t die firsbcanyeyor Db’ ads indicaipdin Kig @4, rails g, 23

HTustratey ;3 e} eReeR RInLEOABSHEAPE, 382 af R il HolEn ThABR <46 and
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 ramp
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



107. These gui de nmeans 106 and 107 allow a guiding of the row of conveyor
units in the desired direction into the cargo conpartnent of an aircraft.
The frontwguite33dD 01/ 51356 PCT/ DKOL/ 00012 16 neans 107 a@fcTvmicoitopmi2gui de
nmeans is arranged on a rotatable disc 108 which allows a setting of said
gui de neans 107 in the desired direction. The guide neans 106 and 107 are
adapted to co-operate wth suitabl e guige menbers not shown on the bottom
side of the conveyor units. 5 Fig. 24 illustrates a third enbodi ment of the
i nvention. f f r I r med
by a 11 1ot Cus Shf IAOEELOF (RRhE el SRSy STHBRIEr ke ol
conveyor umntsaid’taingeptéween a conpartnment 111 and the bridge nenber 105. The
first conveyor part 7 conprises furthernore a front conveying neans with a
second continuous belt 112, and which in front tapers in such a manner 10
that the cargo itens being handled pass in a relatively easy manner to and
fromthe first endless conveyor belt of the first conveyor part 7. As
indicated in Fig. 24, rails 113 are provided in the conpartnent 111, and

t he conveyor units 70 can run on said rails by neans of the wheels 76
whil e the endl ess conveyor belts face downwards. The noving of the
conveyor units 70 to and fromthe conpartnent is carried out by 15 neans 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
enbodi nents. Many nodifications 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 ranp 20 4 can for instance be
nount ed on anot her equi pnent than the vehicle. In this connec- tion the
vital factor is that an adjustnment can be perfornmed to the positioning of
the opening into the cargo conpartnent 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

ci rcunst awoed/saggel y. 25 Instead of |anmellas 27, the supporrdmBKom®am: 26 can
al so 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/ DKO1/ 00012
17 of the ranp 4 instead of resting on {feir own wheels as long as they are
positioned on said ranp 4. WO 01/51356 PCT/DKOLl/ 00012 18 dCains 1. An
appar at us fggiphoadi ng and unl oading aircrafts (53), where said apparatus
conprises a tiftable first conveyor part (7) adjustable in height and
conprising a conveyor path (11) advanci ng and renovi ng | uggage (59), such
as suitcases, parcels 5 and the like cargo itens, to and froma second

conveyor pdrt Ar8pppararsciosdoadingrad wieating rireradish(58) f mbare sdid apppratiest us,
where said second conveyor. part (8) is apt.ed . to bhe . .extended into the
aircraft tKkPBRIRCHA tﬁ&iﬁ? %&(%VQY% Tt’arﬂa@ E@P%Ple(]@%elﬁﬁoamﬁ?%nmlﬂég dar go
conpart nmen i i j
comor | ses. SoavEor ParE O AR IR dna RBMIERE AR CoRaUn Ss SOMMSKCPaFALS
fromthe 1@natie likg caideitéms, et Teord ar §Roae FPATEYR Hart( @2 tontediedtoar@ C t €
ri sedinthat the second conveyor part (8) conprises a plurality of
pi vot al | y ibaingraxdendabledgomsaidapparatum iviierd $id s@ond zonveyol paiB)dhadaptqel | se
their respective activatapl e conveyor paths  and their respeciive sets of
wheel s (440 Pg exigyded 1@9)&% Ql.rcrAgt BYONEl N RDeping (vl e Aierai %,3)@119 Y a c
t eri s pn t . 5 of f i d
conveyor  plit cpipo' afhedifiaf IBAFAPRiR R rath sl whet® sld SicoRBRohykyor Hoft
i nt er connegbiprizedy eAveydiphth 4A3Mncids and Qem8Pihgahe hB8ke Pt Yor FRmARAr t  of
10 storing site inside the cargo compartment (52), characterised in that the
second conveyor part (8) comprises a plurality of pivotally interconnected conveyor
units (30, 31, 70, 90), which comprise their respective activatable conveyor paths

and their respective sets of wheels (44, 76, 101, 102).

2. Apparatus as claimed inclaim 1,characterised in that the conveyor path
15 of the first and the second conveyor part (7, 8) extends end to end, and that the
pivotally interconnected conveyor units (30, 31, 70, 90) at least partly form part of
the conveyor paths of both conveyor units (7, 8) because they continue directly into
one another from the first to the second conveyor part during the extension and the

retraction of the second conveyor part.

20 3. Apparatus as claimed inclaim 1, characterised in that the first conveyor
part (7) comprises an endless conveyor belt (9), the conveyor path (11) of which is
adjustable with respect to length in response to the extension or retraction of the

conveyor units (30, 31, 70, 90).

4. Apparatus as claimed in claim 1, characterised in that the apparatus
25 comprises a bridge member (50, 105), by means of which the conveyor units (30,

31, 70, 90) of the second conveyor part (8) are transferred between the apparatus and



t he conveyor paths of both conveyor units (7, 8) because they continue
directly into one another fromthe first to the second conveyor part
during t hwoemtsesssi on and the retraction of the second comaymkoipast2. 20 3.
Apparatus as clained inclaiml, char acter i sedinthat the
first conveyor part (7) conprises an endl ess conveyor belt (9), the
conveyor path (11) of which is adjustalhe with respect to length in
response to the extension or retraction of the conveyor units (30, 31, 70,
90). 4. Apppé alrbmfegsgl aimed inclaiml, char acter i sedin that
t he apparatus 25 conprises a bridge nenber (50, 105), by means of which

t he conveyor units (30, 31, 70, 90) of the second conveyor part (8) are
transferred_between the apparatus and WD 01/51356 PCT/DKOLl/ 00012 19 the
aircraft (53).ABPAARSASAlGMeLsInelaided ¢ A r4i¢i 8.1 ics A da ip thatdhe epdlesy s e
din that the endle copveyar belt (9) of e first conveyor rt.(7)

ext onds betBUTA Taib ) SR R “Pokeedt rby Thrxehds be a2 Bhel Birbide

ai reraft (53mpéd ) RAABR adislcht it FRERA' (53) %ﬁa)a’ reiehg ®Rhifle thédber
conveyor part 1n addi'tion conprises an Internediate re |rect|n% nen%er
(16) red pr(dZptwhege saidifiret conmpyrytipagt idiadéition @ompRidestin iaRimBdiateredizedtitgy or
belt froma rectilinear upper path (11) between the rearnpst turnin?
nmenber ( 12)mefnben (16) racépfiopaitng inghereeryel ingxhitection amd direcsingdlel comyeyeubel( 19)

parallel tq._ the upper path (1 But on_a level bhelow said u r th
Dot ween t hararadRRITieal Chaswa (14 Peran dhiteftmor Srmint Pt Hovbel B, |
wher eby t he_g; L r and
the rear moarir oy o thorln (167 SRIERRAERUR BT, BHGIEND RS paltt i)
i nt er medi atbait patdleydPhelowndidvippeaipath betwaenahe pedifectihd mdrobers(18) ah®@sd part
of the conveyor path (11) of the first conveyor part (11), and that the
rear end offremdurnmgrinembst (ADnwprabyuhé cenye3or ball Y9)i ketwesmibe theht furninge
di ti 16) of th
redirect] n%ngrgggre ZOS an tl(lje rearr%ost turning member (12) extends below said upper (11)
and the intermediate path (19), and whereby the upper path (11) forms at least part
of the conveyor path (11) of the first conveyor part (11), and that the rear end of the
number of conveyor units (30, 31) is connected to the redirecting member (16) of the
15 first conveyor part (7) and accordingly adapted to follow the reciprocating movement
thereof, said conveyor units (30,31) being moved above the intermediate path (19)

of the first conveyor part (7) while positioned outside the aircraft (53).

6. Apparatus as claimed in claim 5, characterised in that it comprises a
supporting means (26) for supporting the endless conveyor belt (9) of the first con-

20 veyor part (7) during its movement within the upper path (11).

7. Apparatus as claimed in claim 1, characterised in that the conveyor
paths of both conveyor parts (7, 8) are formed by mans of the conveyor units (30,

31) across their entire length.

8. Apparatus as claimed inclaim 1 or 7, characterised in that the appara-
25 tus comprises a compartment (65, 111) for receiving the rearmost end of the number

of conveyor units (30, 31, 70, 90), said conveyor units in sequence being adapted to



15 first conveyor part (7) and accordingly adapted to follow the

reci procating novenent thereof, said conveyor units (30,3 1) being noved
above t hewiontignssedi ate path (19) of the first conveyor paaQr/gR)i/onmi2l e
positioned outside the aircraft (53). 6. Apparatus as clained in claimb, c
haracteri sedinthat it conprises a supporting nmeans (26) for
supporting the endl ess conveyor belt (9)gof the first con- 20 veyor part
(7) during its novement within the upper path (11). 7. Apparatus as clained

in claimlpenvé dutdfbr {nt@seﬁd boﬁg@rtﬂeﬁt%E h?f ) Fes ﬁ@ﬁ%@%‘?ﬁe di@fﬁh?gsmc oth

conveyor parts (7, 8) are formed mans of t e conveyor units

acr oss t heithe éronk end hmgbhmcﬁzedAﬂmhafahsraEiS(ﬁ?abal med in claim1l or
characterised in that the appara- 25 tus conprises a conpart nent (65, 111)
for recei vi ng the rearnost end of the nunber of conveyor units (30, 31,

70, 90), d,conveyor ynits .in L Sequen bei,ng adapted to V\Dg / 1 56
PCT/ DKOL/ 061 APPBGseAs letmsdm I of 2 ¢o Cahft d At élllsr?eﬁlntm(t the {5t |
response t%g%xb%o‘i“pi%"{‘ar atﬁﬂﬁs%ls" an ﬁtﬂegs H{/e %eﬁ‘dfflmtﬁ?lgqpéfﬁgn%eﬁta%o%@ﬁle

aircraft ( ascalrre alms cter

i s e d jn paktabf tHeecdovegdr uan@eyat, pas 90)( t?)) aiC Q¥R lad R éntothe DRI SherfiBEY €y Or
belt (110) and is arranged above the 5 path of the conveyor units (30, 31,
70, 90) to (89, WWBa adj acent the bridge menber (50, 105). 10. Apparatus as
claimed in one or nore of the clains 1to 9, char acter i sedin
that the front conveyor unit (31, 90) of the conveyor units (30, 31, 70,

90) conpr '1§)eSA§R%r%ﬁ¥SV%rc%i¥1eai iﬁ%@ldrzﬁéﬁu@@lelc?aqmgqnt\él dce(ﬁg?% P 8 91),

whi ch by neans riving neans W th a desired
i nclination sread ahilvg tﬁ@frbﬁ@on%%lﬁmlﬂ(’a‘\dh DoYof the cbw@bﬂ ufifls mﬁmy 90, 9@' ts
operate. 11. Apparatus as claimed in claim1i0, c ar a roi din
t hat at theofnposts @nehrwardly pivotally journalled conveyor ﬂap (39, 91), Wthh by means

10 of driving means (43, 98) can be placed with a desired inclination relative to the

plane in which the remaining conveyor units operate.

11. Apparatus as claimed in claim 10, characterised in that at the front end
farthest away from the pivoting location the conveyor flap (39) comprises a conveyor
front member (45) also hingedly mounted and which by means of its own driving
15 means can be set with a desired inclination relative to the advancing plane of the

conveyor flap (39).

12. Apparatus as claimed in one or more of the claims 1 to 11, character-
ised in that each conveyor unit (30, 31, 70, 90) comprises an endless conveyor
belt (40, 46, 71, 93), which is driven by a driving roller (72) and one or more fur-

20 ther rollers (33, 34, 35,7 3), which are supported by a frame (36, 41, 75), which in
turn is supported by a wheel-carrying support member (37, 42, 77, 78, 97).

13.. Apparatus as claimed in claim 10, 11 or 12, characterised in that the
conveyor flap (39, 91) of the front conveyor unit (31) is formed by the frame (41,
96) and the associated conveyor belt (40, 93) and is pivotally journalled on the

25 wheel-carrying support member (42, 97), and that the driving means thereof is a



farthest away fromthe pivoting |ocation the conveyor flap (39) conprises a
conveyor front nenber (45) also hingedly nounted and which by neans of its
own driviwg @ifisseans can be set with a desired inclinati orraTebiaitiosel2t o t he
advanci ng pl ane of the conveyor flap (39). 12. Apparatus as clained in one
or nore of the clains 1 to 11, char act er - i s e din that each
conveyor unit (30, 31, 70, 90) conprisegian endl ess conveyor belt (40, 46,
71, 93), which is driven by a driving roller (72) and one or nore fur 20

ther roll ergufaig oﬁéiect%ﬁaﬁy%hve%tﬁlﬁto% gaupported by a frame (36, 41, 75),
which in turn i's supported by a wheel -carrying support member (37, 42 77,

78, 97). 13. Apparatus as clainmed in claim110, 11 or 12, character
i sedinthat the conveyor flap (39, 91) of the front conveyor unit (31)
is formed bt EparaWS(clrarmedga)clae\Wdl& he DB 3 €itat Tetis @dnubghat theeganveyer,  93)

o7 ' ana ¢ b I TARORHy S RS RL RS s Hpper i aRBR s 01
plurality qfelfb rcbﬁf?‘é}hﬂg Q[ﬂeé’t%h ar%e%&m dotdeyid) t&d’mgme% g, AR ap

claimed in claim1l ar a I sedin't att conveyor

(39, 91)5 prihehé eomzegibﬁﬂapl(ﬂé) @&yamb ﬁbﬁt @amm@d@dewﬁmﬂmmme(ns( g2, 97)
when seen in the conveying direction of the second convey oroaﬁrt during

t he | oadi nd$ Peayired witizw ?fﬂé (#orl8y tar suppgrtipg saidgopventoriftap (BPoRl) anddaisk t he

conveyor front ne rovr ded with eel s 44 102) for

suppor ti ng YL FRT&J%‘?mP?I és( §g§ ) ﬂ%ﬁi’darga’(%lheﬁh I?PB%IO nber (45,
92) when they are in the flapped down position. 15. Apparat us as clained in
one or nmore of the clains 1 to 14, char acter -i s edinthat the

front end df5.tAppsaasng deimeRlyer omasit mof) of thepdlsivisdeeh 4.1t Raganc ¢+ &G 1 rol
means (47, 48) connected to all the driving neans of t he apparatus in such
a manner t hate dningpatrthe droncad efithd sesond comveyar pant 48} is(Boyidedwitoaton! sai d
b
means by trol means (47, 48) connected to all the driving means of the apparatus in such a
manner that an operator present inside the aircraft (53) can control said means by

activating said control means (47, 48).

16. Apparatus as claimed in one or more of the claims 1to 15, character -
i1sed in that the conveyor units (30, 31, 70, 90) are interconnected by means of

15 releasable coupling means (38, 81, 82).

17. Apparatus as claimed in one or more of the claims 1to 16, character-
i1sed in that the bridge member (50, 105) comprises guiding means (55, 56, 57,
106, 107) for guiding the second conveyor part (8) during the moving into and out

of the cargo compartment (52) of the aircraft (53).

20 18. Apparatus as claimed in one or more of the claims 1 to 17, character -
ised inthat at least some of the coupling means (38, 81, 82) of the conveyor units
(30, 31, 70, 90) are adapted such that adjacent conveyor units (30, 31, 70, 90) can

be displaced relative to one another transverse to the conveying direction.

19. Apparatus as claimed in one or more of the claims 1 to 18, character-



activating said control neans (47, 48). 16. Apparatus as clainmed in one or
nore of the clains 1 to 15 c har acter -1i sedinthat the
conveyor wa 11§80, 31, 70, 90) are interconnected by nearr<CTadKo1k6012

rel easabl e coupling neans (38, 81, 82). 17. Apparatus as clainmed in one or
nore of the clainms 1 to 16, c har acter - i s edinthat the bridge
menber (50, 105) conprises guiding neangy (55, 56, 57, 106, 107) for

gui ding the second conveyor part (8) during the noving into and out of the
cargo conpar i . @&B%S,@ : clahmed in
one or errZStc()a::@trl %éﬁ %ﬁ%{? r@énxié@t?gﬁ‘f%?h%ﬂr%beé@%ﬂ)aof?ﬁ% 1&2)11; - sI’ gﬁlé%?lr? (%(ﬁllét at

| east sone pofsed be endlepd coryepenbalt (B, willl its 82 divihfenca@pveyor units (30,
31, 70, 90) are adapted such that adjacent conveyor units (30, 31, 70, 90)
can be displaced relative to one another transverse to the conveying

di rection. ,19. aratus.as cl.ained in on r re of e glainms 1 to 18, c
hor ae o APPRAE MR R eRasT e sES % 19 R Asd & he -
conveyors fr G conveyor unit (31) com prises an
endl ess Scor%\%g%rﬁlgﬁéﬁu(lﬁaac%Phra"le\{%ﬁ‘g%”dri vi ng neans. 20. Apparatus as

clained in one or nore of the clains 1 to 19, char acter -5i sed
inthat it is placed on a vehicle (1).



