1 1 SEP 2006 WO 03/099676 PCT/ SE03/00635 1 APPLI CATI ON OF LOADI NG LEDGES
5 Technical Field The present invention relates to a systemfor applying

| oadi ng -edges onto a unit | oad positioned on supporting neank! SAh&8iisystem
conprises an gpplication machi ne. Moreover, the present invention rel ates
to a nethod YO™ 4D plying the I oading | edges by using t hePGYSRIZIH63S
Description of Prior Art Systens accordihg to the prior art for applying
pack- ages on for exanple pallets often use a stock of pallets, 15 e.g.
wooden pal l ets, in communication with neans for trans porting each pallet -

on a path into a package |oading area. In the package |oading area, each
package, if it is a large. package, or several packages, if they are
small, is/are loaded onto its pallet formng a unit |oad. The unit |oad 20

is then transported, e.g. to a strapping or wapping area, where the
package/s i s/APPLIECETIGN OP LOBDING [I®DERS fur- ther transport or handling.
One di sadvantage for these application systens or ma- chines is that they
have a short working cycle. This neans 25 that these systens only can
produce a small nunber of unit | oads consisting of one or nore packages

because the stock @ficpatkgisrisndhe systemis snmall. Consequently, the
pallet pile often has to,be refilled wth new pallets requir

Ln nor e
hanual vork. APEePRAPFULI JIVERBILR ZES ML TR a6 O8p FRBIYORTt he
application systéing hetigasesnid ahenjalleid wisodkdsedephasgedorespgeial ly

when wooden pal S I . ther. di-s a n wooden
pallets are uggégg'ighghgggggg'?é@gfﬁéggfgﬁﬁi Saqﬁéﬁg’ %%ﬁﬁt g'storage onto
35 the transp¥prepael i sheapirpgenht Bnyept en ivelndldsets a aethedstprpapgoe

WO 03/ 099676 B@;ﬁ%@O%hQOQ%Qding ledges by using the system.

Description of Prior Art
Systems according to the prior art for applying pack-
ages on for example pallets often use a stock of pallets,
15 | e.g. wooden pallets, in communication with means for tranéf
porting each pallet on a path into a package loading area.
In the package loading area, each package, if it is a large .
package, or several packages, 1f they are small, is/are
loaded onto its pallet forming a unit load. The unit load
20 is then transported, e.g. to a strapping or wrapping area,
where the package/s is/are secured to the pallet for fur-
ther transport or handling.
One disadvantage for these application systems or ma-
chines is that they have a short working cycle. This means
25 that these systems only can produce a small number of unit
loads consisting of one or more packages because the stock
of pallets in the system 1s small. Consequently, the pallet
pile often has to be refilled with new pallets requiring
more manual work. Alternatively, the size of the required-
30 space for the application systems increases if the pallet
stock is enlarged, especially when wooden pallets are being
used.
Another disadvantage, when wooden pallets are used,
is that the feeding of the pallets from the storage onto,
35 the transport path is easily interrupted if pallets are




2 stuck, jamred or hook together because of danaged pallets. The pallets

can have damages 'in the formof nails or wood pieces sticki nq out,, @oken
wood wi'th pieces mssing or wood pieces that are not hol di ng tb@i—ﬁﬁ

properly. 5 r , two or nore wooden pallets may stick together due to
t oo rough wo éﬁg%ﬁV?aces creating a too_high friction. A pFoBPERYES hat
t he wooden pallets have fixed stan dard Sizes. This neans that packages
having a size not cor- responding to the size of the wooden pallets nake it
diffi- 10 cult to optimse the filling grade of the truck or train.
Furthernore, enpty wooden pallets are heavy and occupy a |arge vol une,
whereby a lot of "air" and weight are trans- ported together with enpty
wooden pal l ets, whereby the num ber of_.transports igcrease %fﬂggggr

I at

probl em when PEBRAgesBRE T BROUDJIITFRGT RF55HER B FapaIsd

packages, whi ¢hehpylacwi dih hote dowagspdndithg tfortthefwrdihs obr t Hechooden

pallets, have_to be_position S ' t dge eps. This

is done becaB&E°GF fﬁ%f‘ngi §€?i %‘# gﬂ%ﬁ%&ﬁ%ﬁa ?Lr?\g%%r g‘gﬁ?ﬁ%‘bzo and/ or

strappi ng of whedupiiecesatbabagrernet hedskicyldngetdeap®roPRFsYneans t hat

the packages §8¥§o§ri%if?et@9385:§ﬁ?£@ wddtevgoden f2ahlst $taelt Betevhee deesa.
en pa

Mor eover, woo p ets are difficult to regﬁgle du% t%.t e g&é&ggﬁ of

di fferent mat&Pi &P8, TPUEL WBBHSANIFHERGTS I HANS & r° have to be -
separated during regygkbbemThe phabl e ofodibari pgliatkagevewtinedi dEa-
differing fraomthe w dthof t 0 ' I ¥ zdShRg -
separate | oad%ﬁﬁdl 3&58?% Hglﬁgaggéyf}%ese% %d‘%lﬁig%ée}gaégn\é:\%eg gn ,esaeggfal Iy
angul ar cr ossrespondangi ol het 81ae o5 hhpe . waHeth P ldddiTh §keddEs Saré*-

applied opto the ORROSEEmiQeetheCHUESi A SA&de W ttHoatuckhese traddi.ng
| edges have to be_ applied by other neans

| oads on wood&MGFAIFEoTe TRIPLY] V@oii?’élep?%i%ggv %J{]%B%eegrjé’e%{dor?gl%@%%'a?geumt

desi gn of ot hamyearslfuwie,stweirey heddbngf Spid'l SEP Wkt are trans-
ported together'with empty wooden pallets, whereby the num-
ber of transports increase. _

15 - Another problem when packages are to be applied on
wooden pallets is that packages, which have a width not
corresponding to the width of the wooden pallets, have to
be positioned symmetrically on the wooden pallets..  This is
done because of weight distribution and for making wrapping

20 and/or strapping of the unit loads easier in subsequent
steps. This means that the packages have to be adapted to
the wooden pallets and not vice versa.

Moreover, wooden pallets are difficult to recycle due
to the mixture of different materials, i.e. wood and metal

25 nails that have to be separated during recycling.

The problem of having packages with widths differing’
from the width of the wooden pallets is solved by using
gseparate loading ledges instead. These loading ledges have
an essentially angular cross-section similar to a L-ghape.

39 The loading ledges are applied onto the opposite lower
edges of each unit load. These loading ledges have to be
applied by other means than those used for applying unit
loads on wooden pallets. This give rise to new problems in-

volving the design of other means for storing, feeding, ap-



WO 03/,099676 PCT/ SE03/ 00635 3 plying, and transporting both | oadi ng | edges
and associated unit loads. The loading | edges al so have to be Triedhfcliéid by
using neans other than those used for wooden pallets. 5 Summary of the

i nvention Ongo@bhests of the present invention is to sinplify the
appl i cation of loading |l edges on unit loads by means of an R&IpE0¥8A6DN
machi ne and nethod utilising the application 10 machine according to the
invention. A systemaccording to the invention is used for ap- plying

| oadi ng | edges onto a unit |oad positioned on sup- porting means. The
system conpri ses a application machine. The system al so has neans for
separating the unit load from 15 the supporting neans in the vertical

di recti on and.nmeans fgr aggléinﬁ.at | east_ one | oading | edge to at | east
two op- posi PaY F'$weP EdGEENEPOE hANENPPLR kP el el regrriphed

supporting neaxig. 1Phessystem according to the invention also uses a 20

met hod for applicati@n : Lpg The .nmet hod .c rises a first
step of placing a Eﬁitlﬁéggﬂgnhgagkgs?iggg%$$%§F?&ﬁi 5%??95%FBX FRa"d
appl i cati on MEcHSn@themefihapnthore nesd Seepyoedmn walldtead is separated
fromthe support- ing neans in the vertical direction so that the unit |oad
25 is positioned in_a secon% applicatiop position in the ap- plication
machi ne. This is f&M'f'BWwEd B 583I§Fﬁ©n5}°$east one | oading | edge to at

| east . two opposit eOneowkriecetiges ohe phesem&tiﬁ&éﬁtidﬁtﬁﬁ’tkh%ﬁmpumerunit
| oad is noved.y ‘ Lii.C ir Lop_knto contact .t he at | east one
| oad 30 ing |edge Elg\égé"tg:ﬂt glfegaggghgng?a??%a@? y“,‘r%tcthelcl?r#]ﬁ tqyoglﬁzan\ﬁ £

| oadi ng | edge® iPPRIdmnidens paghine appl ethoduipblishinahBempdiingtdon

system an appldiiald GRJREhnGe randnheei hedne 8sgording to the invention, the
fol |l ow ng advantag%F are . . . . ‘
‘ system according to the invention is used for ap-

plying loading ledges onto a unit load positioned on sup-
porting means. The system comprises a application'machine.
- The system also has means for separating the unit load from
15 the supporting means in the veftical direction and méans
for applying at least one loading ledge to at least two op-
posite, lower edges of the unit load when separated from
the supporting means. ' |
The system according to the invention also uses a
20 method for application of the loading ledges. The method
comprises a first step of placing a2 unit load in a first
application position in the application machine. Then, in
the next step, the unit load is separated from the support-
ing means in the vertical direction so that the unit load
25 is positioned in a second application position in the ap-
plication machine. This is followed by applying at least
one loading ledge to at least two opposite, lower edges of
the unit load. After that, the unit load is moved in the
vertical direction into contact with the at least one load-
30 ing ledge at opposite edges, and, finally, the unit load
with loading ledges is removed from the application ma-
chine.
By using a system, an application machine and method
according to the invention, the following advantages are

35 obtained. The required storage area is minimised, the



35 obt.ained. The required storage area is mnimsed, the 1 1 SEP 2006 WO
03/ 099676 PCT/ SE03/00635 4 transport and application of pallets, in this

case, loading |edges is enhanced by being nore flexible and i@EFi&ked.
A d application systens are easily updated due to the nod- ul 1 9RPd ng

when inventiqghgmbgw@eM/systen1according to 5 the present inyg?éhﬁﬂwﬁﬁ

Furt her nor e, mai nt enance of the invgntive application s

application nmachine is sinplified. Mreover, the feeding and application
of load- ing | edges on the units |loads are nore reliable in conpari- son to
wooden pallets. The recycling of |oading | edges is 10 al so enhanced and
sinplified, conpared to recycling of pal- lets. Al of these advantages
reduce the costs for manufac- ture, storing, feeding, application,

transport, and recy- cling of the |oading | edges. 15 Brief Descri.ptian of
he D aw hoe FRETARRER (R AL IRaRE REBRTRERE ) oy bR IR
reference to tlheicgese drpamliangedt & bging mowki ChexBh & land simgerispect.i ve
vi ew show n i i N e ] ! j.ve
vieM/shomjng gngga|%$¥§%5§§§"s4§ﬁgﬁg %ggaggﬁgﬁy3?%§%§%%ﬁ#%%qﬁﬁ?g%gﬁ?%%tion
system accor dthfy T HHET WhRah ileiventisg thisanper Speken ACQRELAT &R

showi ng the apfld Gareddra iSWaNdn FuStherdbrEl Gehei Batnp@ispectdva s de
vi ew showi ng npdul es, wi th

|.edge feeders and.conveyors,for_ storing and
appl ying | oad- TR ety PR L GE SR FEREBh “AEcAPRLT BaF hge RS he ap-
plication systsimpln fHe@ 2 M@ w@rsheols deedohgt hed| edgbi¢aeter f &G 5
from 30 bel OWndladaUS (fhd WAL PIA 228CRoLEIDE {EBHET 1A hdelifirs -
application machine i FIG 5 from bel ow, Fl .shows a support neans for
supporting ancEdb|R wooden pallets. The recycling of loading ledges is
10 also enhanced and simplified, compared to recycling of pal-
lets. All of these advantages reduce the costs for manufac-
ture, storing, feeding, application, transport, and recy-

cling of the loading ledges.

15 " . Brief Déscription of the Drawings ,

The inventioﬁ will ndw be described in more detail
with reference to the accompanying drawings, in which: |

FIG 1 is a perspective view showing a unit load with
loading ledges, _

20 FIG 2 is a perspective view showing a loading ledge,

FIG 3 is a plan view showing an application system
according to the invention,

FIG 4 is a persgpective side view showing the applica-
tion system in FIG 1,

25 FIG 5 is a pergpective side view showing medules with
ledge feeders and conveyors for storing and applying load-
ing ledges in a application machine being a part of the ap-
plication gystem in FIG 2, ' ‘

FIG 6 shows one of the ledge feeders in FIG 5 from

30 below,

FIG 7 shows a lower part of each ledge feeder in the
application machine in FIG 5 from below,

FIG 8 shows a suppoert means for supporting and hold-
ing the ledge feeder, conveyors and associated parts of the

35 application machine in FIG 5,



i ng Ihe | edge feeder, conveyors and associated parts of the 35 .application
machine in FIG5, 1 1 SEP 2006 WD 03/ 099676 PCT/ SE03/00635 5 FIG 9 shows
anothe; support means for connecting each |edge feeder tot j at ed

~parts of th jcation ma- chine in FIG5, FIGS 10 and 11 show parts of a
nechahisn1fgwa%@h%v%%g 5 a | oading | edge fromthe associ at V&4 eder
FI GS 12-15 show different steps when applying the |oading |edges by using
a nmethod utilising the application systemw th the application nmachine
according to the inven- tion. 10 Detail ed Description of the Invention Fig
1 shows a unit load 30 conprising at | east one package 40. One of two

| oading | edges 20 is positioned at one bottom edge of the unit |oad and
attached to the unit 15 load by straps. The other |oading | edge (not shown)

is po- sitioned andpt@ §08hakk é&'lcg’&hélh%tﬂﬁﬁﬁ&' tm@ahgt E'E@B“ 86888 Of ind hendami t

| oad. FIG 2 sg gs E doadlng éedg 20, in nore det The loadlqﬁ | edge
conpri ses one §8PEi E8FIFFahgetBd, E8Hec G BPF th?Iaﬁaélﬁﬁ e (a0 R\

| east one supphfihe23ni BIGhB,form of a foot. The support is hollow so that
anot her loading le (pgt ) d Q h g@9&

| edge. FI G 3 shows 99&8 a§%0¥?6$§§%6ﬁsj%%?§ﬁ%b pg%QESﬁ 9%% #e gég%%o
onto the unit al é@édét}gcéﬁﬁg?sifh@mthbeaqisﬂ;@alsitt%éedﬂ@clf&Q ep. Each
package, preferabl yFQéchQngaéﬁswb@@ffbremr&%@ %heaaa Fly@ﬁgaﬂuesw table

package materi_al tajn any kind of oduct/s for furth ansport
or stor- age. §§dE38h Eggﬁﬁgby4ﬁsgﬁ m?%ﬁéﬁe g lgsing: fbeeABY HC?%lo%reate
t he unit IoadsggteanRSMIngeohppmhyabhanpammmmne achrdlng to the inven-
: tion.
10
Detailed Description of the Invention
Fig 1 shows a unit load 30 comprising at least one
package 40. One of two loadiﬁg ledges 20 is positioned at
one bottom edge of the unit load and attached to the unit
15 load by straps The other loading ledge (not shown) is. po-
‘giticoned and in contact with the opposite bot tom edge of
the unit load. '
FIG 2 shows the loading 1edgé 20 in more detail. The
loading ledge comprises one vertical flange 21, one hori-

20 =zontal flange 22, and at least one support 23 in the form
of a foot. The support is hollow so that another loading
ledge (not shown) may be stacked on the shown loading
ledge. .

FIG 3 shows a machine 10 for application of loading

25 ledgeg 20 onto the unit load 30 comprising the at least one
package 40. Each package, preferably of corrugated board,
cardboard, péper, or any suitable package material may con-
tain any kind of product/s.for further transport or stor-
age.

30 Each package 40 can be large, e.g. large enocugh to
create the unit load 30 consisting of only one package, oxr
small. A few or several small packages would form the final
unit locad in the latter case, as shown in FIG 1.

FIG 3 Shows the application machine 10 with ledge
35 feeders 50 for storing and feeding loading ledges 20, which



small.. A few or several small packages would formthe final wunit load in
the latter case, as shown in FIG 1. FIG 3 shows the application machi ne 10
with ledge 35 feeders 50 for storing and feeding | oading | edges 20, which 1
1 SEP 2006 WO 03/099676 PCT/ SE03/00635 6 will be applied jonggp 100
opposite, lower edges of the unit |oad 30. The application machi ne
conprises a wﬁ"@gWPy movabl e lifting frame 60 designed es$EA{SEAI1093%s
two sepa- rate H-profiles 61 and 62, as feen fromabove in FIG 3. The 5
means for noving the lifting frame up and down in the ver- tical direction
will be explained later in this descrip- tion. The Hprofile 61 to the left
in FIG3 is larger or longer, seen in the transport direction of the unit

| oads 30, than the Hprofile 62 to the right in FIG 3. The Hpro 10 file

61 to the left .n FI.G I C S he t th.
smal ler than t leﬂl-l-bf)ar c?%giclglégg Oglfgot %gro ?PE%F?LF%’ F}%ﬁg? elcé'ge%l%qst}fi ?Lre%@ d\/\Iﬁirt(’(::]h IS
readi | y under stasst 39y TheslappldgasdegomaciiaeHoprpT i fes haver 1+ dame

hei ght seen it diTEatine) MmehRerd cdkabnka Lhsedpiillpass tiwnsfgd- 15
direction. Each unit load 30 is noved fromthe |eft tothe.rle%%agnn | G 3.
The lifting frEh® 0BRSS GHEM 3G Pérs 370 5<fBr LERRaRITY th 'spott  of

each unit Boadusdths |fofF @ neatie ddiftingadr30er apched dolbot 1wntioo rmesyor
80 when moved |10 LS ARAICALNAN JIACHAG 10 ThE-ROL) oph; 20acomugyor 8O
receives a first &n of 't he unit | Gad. e Unrt load 1s nove ntil
its, ends, i.e:iahe The dt-ruafided 61a teeddrd lefd 30" FEF o3 r idel FIHAVE a
over hang outsip&lgge&e, Rl G GoRY eV hRiRd sassertbal by eadahnat Bskds end.
This is done so that each unit éﬁtaegé S .sym tg,cgl I Y. POS ti onﬁg é?_'l noit he
appl i cation nethi nd?e@rrhie HRrs 1626S 60 TEgRE 1R FEF Appt PR TN
posi tion. 18ft efildesappditdat iletrofid cas 3i ngulédges calrse hbabet then sameeyor
e o e P S R LD e g TS
right in FIG 3, if required, which is readily understood by
a skilled person. The H-profiles have the same height seen
in the direction perpendicular to the unit load transport
15 - direction. Each unit load 30 is moved from the left to the
right in FIG 3. The lifting frame 60 has support rollers 70
for enhancing the transport of each unit load 30.
In FIG 3, each unit load 30 reaches a bottom conveyor
80 when moved into the application machine 10. The bottom
20 conveyor 80 receives a first end 30' of the unit load. The
unit load is moved until its' ends, i.e. the first end and
a second end 30" protrude or have a overhang outside the
bottom conveyor being essentially equal at each end. This
is done so that each unit load is symmetrically positioned
25 in the application machine. This symmetrical position is a
first application position. Aftexr the application of load-
ing ledges 20, the bottom conveyor 80 then moves the unit
load 30 to a second output/feeding pogition. This will be
explained in more detail when the method for applying the .
30 loading ledges is explained later. Support rollers 90 are
used for receiving each unit load coming from a loading
conveyor 100 placed to the left in FIG 3. A feeding con-
veyor 110 to the right in FIG 3 receives each unit load 30
after the application of loading ledges 20 is ended.



30 |l oading |l edges is explained later. Support rollers 90 are used for
receiving each unit load comng froma |oading conveyor 100 placed to the
left in FIG 3. A feeding con- veyor 110 to the right in FIG 3 recejves each
unit load 30 after the application of |oading | edges 20 is endiis EP 2606 SEP
2006 WO 03/ OR@hsfesied/ SE03/ 00635 7 In FIG 3 four |edge fee‘jﬁfﬁsliﬁgmfésg
placed in pairs, each pair being fornmed;by two |edge feeders C
feeders. are placed opposite each other in each | edge feeder pair, whereby
each | edge feeder pair fornms a nodule Iike 5 part in the application
machi ne 10. Each l'edge feeder 50 also forns a storage or stack for a |l arge
nunber of |oading |edges 20, which are stacked upon each other. The | edge
feeders 50 are positioned so that each pair of Iedge feeders fornms a

modul e, as expl ai ned, gheve, f%%rwﬂ%aegyfeaeargas@ &ﬂ‘- lerdged qeld@rasﬂss easily
replaced or sinply renoved, it required |t|€ Iedgﬁ1 ﬁﬁ%ers may
al so easily REGH R Aaing tﬁ?é’“@ﬁblhlfcﬁ“’i:’oﬁeﬁﬁ@h 9%° 50" % hat“Ior e t han

two pairs of fedue-d epdens iRl uigbsithe ebeht 68hednine youcdQlaiyepiessf our
synchroni sed 15 bottom,conve ors 1,. 82. 8 4 C q9g3|n3|de
the lifting fRae eFSNHICIF3S eﬁééf Eﬁ%gaﬁoﬁ% %-ﬁéﬁ’}% glr ound at

| east twos5si desriofieadie mnplamatamremchmﬁe 10boEeom tedgeyirede >hd 83 to

the left in F &&%’e%t&%mrﬂ@ | htgkt prbét el idd
lifting frarreég% G#Eﬁe bot conve¥ors 82 arall 84gto the right in lFrlh':jcaa 3

are encl osed bAgee 30mlwieich g % M@os2 egfht REEFTft- ing frame 60.
The Dbottom conveyortﬁh&lecﬁ_:;’e Bbdeid 190 tHhies pesbadonedest ahet beach gonveyor s

havi ng bands i he fo wooden 25 I IIa 0 veyors coul d
of course hav‘éEI iﬁr@?e é%e‘%‘ff%n Pothet ™ sw e‘rjl 3 maggéga%ggl %ﬁ‘gga sufficient
friction let wekareby heach tpdiacB0ledut thendspsy tssaprfady seprlaerd cBhveyors.

Each of the C8§M§¥9r§e§&ve§?’1§3re£ﬁﬁréHXLAddltlonal ledge feeders may

also easily be mounted into the application machine 10 so
that more than two pairs of ledge feeders are used.

The bottom conveyor 80 comprises four synchronised

15 bottom conveyors 81, 82, 83, 84, which are placed inside

- the lifting framé 60; which lifting frame forms an enclio-

. eure around at least two sides of each bottom conveyor. The
bottom conveyors 81 and 83 to the left in FIG 3 are en-
closed by the larger left H-profile 61 of the lifting frame

20 60. The bottom conveyors 82 and 84 to the vight in FIG 3
are enclosed by the smaller right H-profile 62 of the 1lift-
ing frame 60.

The bottom conveyors 81, 82, 83, 84 in this embodi-

ment are band conveyors having bands in the form of wooden

25 lamellas. The bottom conveyors could of course have lamel-
las in any other suitable material giving a sufficient
friction betweeﬁ each unit load 30 and transport surface of
the conveyors. BEach of the conveyors-81l, 82, 83, 84, 100,
and 110 of the application system 10 comprises control

30 means, at least one drive roll or pulley, at least one sup-
port roll or pulley, and means for removably attaching the
conveyors 81, 82, 83, 84, 100, and 110 to assoclated parts
of the application machine. Each of the conveyors also com-
prises other necessary means for operating each conveyor. -

35 This is readily understood by a skilled pexson. These means



and 110.of the application system 10 conprises control 30 neans, at |east
one drive roll or pulley, at |east one sup- port roll or pulley, 'and nmeans
for renovably attaching the conveyors 81, 82, 83, 84, 100, a f
associ ated parts of the application machi ne. Each of the conveyors al so

com prises Qid\@otgessary means for operating each conveyogssééwépk% IS
readi | y understood by a skilled person. fhese nmeans 1 1 SEP

03/ 099676 PCT/ SE03/ 006355 8 are common on the nmarket and will therefore
not be ex- plained further. The bands of the conveyors could of course

have any other shape instead of lanellas as long as the function of
transporting each unit load 30 is achieved by a 5 sufficient friction. The
type of conveyors to be used in the application nmachine 10 according to

the inventionais ebpRgh bl EERARACRc:! 2nd NP PNARRANGIY 2Rt0bet be-unit | oad

30. The features outer surface of the unit load als %
i nport ance. 1@leAnedndursherat ThRePRRREt PHNCBRITREBIEA?E &Y urPHEECof

each unit IOa%a%dahbeom@rorshbpansﬁgtéa@goﬁu_ratraﬂqaﬁ atshaortg)tarsom:rneonveyor
80 has to be sufficiently

does not sl i dé&VURGRY Pﬁaﬁ§a%ﬁgpfglfgn?ﬁcgtﬂ%fggﬁ%%%t e%f Qﬁﬁ%#ﬁﬁ;

conveyors 81, dﬁiflcaant841mmy1be repl aced by ot her neans for nmovi ng or
Lrans: Porting the YAe! chBadod0cthvapd-auto ol (e abhl |Gl ipputRacdine 10.

These ot her neans cou r exa e devices that uses an un§¥nnetr|cal
e.g. an eccenﬂmaQ?hﬂ¢aﬂ@ aﬁ@Pr@Gn§U§ﬁ| RSt hBVERT 10T ol $hRFFemt AW and

out of the apt@'ﬂk@@h@t@e@@l@ R@zeABEORREI GAlt Y1edd menuathey msa;na:teead dfi fts
may al so nove each uni ut oé ihe a Ilcatlon machine t hese

t
lifts coul d béijFWHQrfﬁg %FCEVE uHPEY 18pRratE T??tlﬂg'ﬁ%@%ces ‘e. g.
bl ocks andof altisis hfeaeachh2E whiet firdadinoubdtbechifhedodrtemdwiiaast athe

application ma, 6hiNQ. HRG WU EHROLLEMLEORKEYESr Bing B2urfiee & RO and
bottom conveyor 80 has to be sufficiently‘high when in con-
tact so that each unit load does not slide during trans-
port. o
L15 In other embodiments, the bottom conveyors 81, 82,
83, 84 may be repléced by other means for moving or trans-

" porting the unit load 30 in and out of the application ma-
chine 16; These other means could for example be deVi;es
that uses an unsymmetrical, e.g. an eccentric shape, for

20 pushing the unit load incrementally in and out of the ap-
plication machine. Automatically or manually operated 1ifts
may also move each unit load in and out of the application
machine, these lifts could be fork lifts or even manually
operated lifting devices, e.g. blocks and falls. If each

25 unit load would be lifted in and out of the application ma-
chine, the moving bottom conveyors 81, 82, 83, 84, 100 and
110 could be replaced by fixed devices. Moreover, all the
support rollers 90 and 70 could also be eliminated. These
fixed devices could be in the form of fixed plates or sur-

30 faces having the same size or area as the conveyors and/or
support rollers when seen from above, as shown in FIG 3.
Alternatively, the lifting frame 60 could be fixed and the
plates or surfaces could be movable in the vertical direc-

tion.-



110 coul d be replaced by fixed devices. Mreover, all the support rollers
90 and 70 could also be elimnated. These fixed devices could be in the
formof fixed plates or sur 30 faces having the sanme size or fj&apasst he
conveyors and/or support rollers when seen from above, as shown in FIG 3.
Al ternativelwodhesshé fting frame 60 could be fixed and the gR-péiRSHRA:S
surfaces could be novable in the verticay direc- tion.. 1 1 SEP 2006 WD
03/ 099676 PCT/ SE03/00635 9 The unit |oad support rollers 90 conprise two
rows of rollers, one left row 91 and one right row 92, as seen in the

| ongi tudi nal direction of the conveyors 81, 82, 83, 84, 100 and 110. Each
of the rollers in the left roll row 91 5 has a |length essentially
corresponding to the width of the bottom conveyors 81 and 82. The rolls of

the left roll row (3l angwplaeed dupgeatakbelepit ot homgriye and P o

rolls (not shown) for these two conveyaors. Each of the rollers in, the

right rol I rotiPbeHas ¢ eMfyth E¥8eht i909 9“80?59*81350?‘"1‘6"’1%21 ng® tBFhe i dt h
of the bottontﬁ@ny@mgiﬁuéﬁh&ﬂmﬂfﬁbcﬁmuh afolche abnﬁhgorsgal ret)] soWER, are

al so placed i ara riv nd._SuppeLt S t..sh ) for
t hese two ﬂggy%?i f%%ch o the ﬁ%m@gﬁiergzlg QP %gﬁkl ggpﬁ%¥gﬁprollers
is encloséﬁ ahatwe b¢m§ﬁ§1b¥8$¢mﬁiaﬁlyI¢qmﬁ@B@bed6mglsootheh@lﬁt$t¢ﬁmfh@wane

The left row gl. émtwnwy&rmi P8 POMthe Qbh§ESoP0che €Beloseth atod he
si de adj acent the | oad- ing, conveyor 100 and right ends by the |arger, left

Hpro- file 6%21ofre r@lw%h@ E?%Jel%b.Wlﬁ#e theg R ivenaeg ?EPBﬂrt cf at

t he side adj agest &hewhpatihnoticosy ewas fregaads20EReht o€ndiebyol herd atwger ,
| ef t FFprofiI§861 of, t he %iftln

rollers are entfosed at® tﬁ|rg9épégngyl}%%'rg%ﬁ%%P'1gi%8{%8%¥%%%§§§2§ 81
or 83 inlFlGi8g Thetheowidnh of , the hpttow tcoanyayozgp8sr endoPterEheare
encl osed at thehlisf Qo £HeSEUghEYr81 EORMEYY B s0NPhack® $ROpAYallel
with the drive and support rolls (not shown) for these two
conveyors. EBach of the rows 91, 92 of load unit support
. rollers is enclosed at two sides by the left H-profile 61 )
15 of the 1ifting frame. The left row 91 of the load unit sup-
o pért rollers 90 is enclosed at the side adjacent the load-
ing conveyor 100 and right ends by the larger, left H-pro-
file 61 of the lifting-frame 60. The right row 92 is en-
closed at the side adjacent the loading conveyor 100 and
20 left ends by the larger, left H-profile 61 of the lifting
frame. The two rows 91, 92 of support rollers are enclosed
at a third side by the respective bottom conveyor 81 or 83
in FIG 3. The two rows 91, 92 of unit load support rollers
are enclosed at their fourth side by a conveyor frame (not
25  shown) .

In this embodiment, shown in FIG 3, the vertically
movable lifting frame 60 is made of flat bars, which, pref-
erably, are made of metal but could of course be made of
any other suitable material that is sufficiently durable.

30 The 1lifting frame bars are designed and placed edgeways soO
that they are sufficiently stiff when lifting a unit load
30 and only use a small area in comparison to the area of
the conveyors 81, 82, 83 and 84. The lifting frame may also
be manufactured by other types of bars instead of flat .

35 bars, e.g. round bars, hollow or solid square steel bars.



In this enbodi ment, shown in FIG 3, the vertically novable lifting frane
60 is made of flat bars, which, pref- erably, are made of netal but could
of course be made of any other suitable material that is suffh:i Eptldﬂg
durable. 30 The lifting frame bars are designed and pl aced edgewgys S

that they ar¥Wo@HEPgPently stiff when lifting a unit |oad 3BCHAEL3@®AEIF use
a small area in conparison to the area of® the conveyors 81, 82, 83 and 84.
The lifting franme may al so be manufactured by other types of bars instead
of flat. 35 bars, e.g. round bars, hollow or solid square steel bars. 1 1 S
E P 2006 WD 03/099676 PCT/ SE03/00635 10 The lifting franme could even be
made of beans, e.g. inthe formof |- or Hbeans, fulfilling the demands
of durability in relation to occupied area. The area of the lifting frame
60 being in cOheatifwith hemporovhdageen dic agdle @fi Lepdgd 5-90 When€

supported is adaptgd for di FLHEOHEL Ngulfier Wl PIhheOideraRsUift dheadi Bty hat
damages on the unit | oad are elim- nated. The lifti thr?zs(rﬁﬁ 0 'SfJ:zlr&%ed
in the verticah gglatiopi 6R BFCHPLRRt FFRP s { PFhe" TiTting
mecha- 10 ni sgyi 485 gRedoasatyr Rabhetls MEotiton hirse fodianintini Eakhadrm i s
rotatably fixed at a first end agains e- CONY.evor. . f tLem
conveyors 81, 3§2§"’£‘§§, SB‘EPOﬁE&geE} i 5@%%?‘%&&?%)naz;l%%ﬁ?ngq‘gegggokgggggeggnd.
There are a t ahal unikbapadofceithbt damsges oen Wie e tledd fret Béilert

lifting frane %‘?e@l and the other four to lift the right lifting franme 62.
The arns are ffl aced bel ow each lifting frame, with their roll.s _in_.contact
with the associ at edThewdé-fEdge, f§ﬁm§agﬂ 1g i]fltﬁ?gfi‘I %ﬁ@%fe’%fqlahoﬁf‘BSFéw
The roll's are dihg gRNAGLFHiRG Pechanbshwerst tdieowns Thel 1ine ingweecbdges

of the lift 20 .ing.frames 61 and 62 when |iffin L owaring the kbbii ng
frame. Thit§ n@dfd tiFatSHENFS PS rSFFa§§%i %E‘%‘ét%é Iomé/e.r&ﬁ% es of the
lifting franeswwhdns thearaisyarfd xect ated. fEneh cof AFRIBFHEEIS CIYENTal | y
hori zont al beféyéﬁélgf'ﬂﬂbiﬂaitom conveyors 81, 82, 83, 84, and equipped,

with a roll at a second free end. There are a total number
of eight arms; four of them to lift the left 1ifting frame
"~ 15 .61 and the other four to lift the right lifting frame 62.
| The arme are ﬁlaced below each 1ifting frame with their
rolle in contact with the associated lower edge of each
lifting frame 61, 62 from below. The rolls are the contact-
ing parte between the arms and the lower edges of the liftf
20 ing frames 61 and 62 when lifting and lowering the lifting
frame. This means that the rolls roll against the lower
edges of the lifting frames when the arms are rotated. Each
of the arms is essentially horizontal before lifting and
after lowering of the lifting frames, and essentially ver-
25 tical after lifting the lifting frames and during the ap-
plication of loading ledges 20. Each arm performs a syn-
chronised rotational movement and may be rotated by, for
example, an electric motor or any other- suitable means. The
arms do not perform a whole rotation, they are only turned
39 from an essentially horizontal position, i.e. from an angle
about 0° from the horizontal, to an essentially vertical
position, i.e. to an angle about 90° from the horizontal.
The lifting frames 61 and 62 may of course be moved up and
down in the vertical direction by any other suitable means

35 e.g. pneumatically or hydraulically driven cylinders, which



after lowering of the lifting frames, and essentially ver 25 tical after
lifting the lifting frames and during the ap- plication of |oading |edges
20. Each armperforns a syn- chronised rotational novenent ang ngyn@@%
rotated by, for exanple, an electric notor or any other-suit bl &L S.
The arns dowapsseesséorm a whol e rotation, they are only tur s@idnhdRm an
omthe

essentially horizontal position, i.e. frgman angle about O fr
horizontal, to an essentially vertical position, i.e. to an angle about 90
fromthe horizontal. The lifting franes 61 and 62 may of course be noved

up and down in the vertical direction by any other suitable neans', 35

e.g. pneumatically or hydraulically driven cylinders, which 1 1 SEP 2006 WO
03/ 099676 PCT/ SE03/00635 11 are attached to the lifting frame with their

pi ston rod andydf ixedbRd ke €ABVEYPEihEarEaRl 4G, Qlher, ?1%1:05_' Gof ghaws
the main parts ,of the application machihe 10 according t0 the invention in

a perspective 5i#Féd thetde convgFornfrargat JohsidtHheadishes 40 is seen to

the left on the | oaging 4Ccenve0thd0faidhgatis tod aath idpfiliCat ics BAeWAne

t ranspar ent f%f clari%ﬁ_re sonzj8 Tge four | edge fegder%fSO are sg@n in the
mddle in FI G EEF G EGGES &d8er KR ROP stACK /AR TR TG dingy || E858¢ 20,
each of the | edge ndeddradl @30 yisbhnpabbageng @dis i seen eachteedgdtf emder 50

is attached wifh jap ARGl ¢ fve%troéﬂé.fm@ ﬁl{i'%t \éfééé cal ﬁc{)gctiis%hm

preferably 5 to 25. Each | edge feeder 50 cou course osi ti1oned
strai ght up i FaeERRsETc fordideesifynreagors. Feadieyr urigs desdiesy &0
skilled persomrd faddie ikedgr head1e5iar sTeou| deden PRSidd anaiast taisght up in
Faling out A HadyeT deReoy “HahE A0 ndoatt sTRpbe. s GATems: a
gui di ng baam is sdwesvhartbedigiet,, iegchehedgbedfgedieeddr 0f0 tim sdac2@d
plication maching 1, i MURYEGE00,0,48-beLEAM L P20 ($HWR iidh FI G5 5
and 7) by neans of a _support 130 (shown in

preferably 5° to 25°. Each ledge feeder 50 could of course

be positioned straight up in the vertical direction, as is

readily understood by a skilled person. If the 1edge feed-

15 ‘ers would be positionea straight up in the vertical direc-
tion, the 1edgeslwou1d have to be prevented from falling
out of the ledge feeders by some kind of stop, e.g. a wall
or a guiding bean.

In this embodiment, each ledge feeder 50 of the ap-

20 plication machine 10 is mounted onto a bhottom frame 120
(shown in FIGS 5 and 7) by means of a support 130 (shown in
FIGS 3, 4, 5, and 9). The bottom frame 120 also conneckts
the loading conveyor 100 with the feeding conveyor 110. The
bottom frame 120 forms the support for the bottom conveyors

25 81, 82, 83 and B4, the lifting frame 60, the unit load sup-
port rollers 90 (shown in FIG 3}, the ledge feeder supports
130, and the ledge feeders 50.

‘Each ledge feeder 50 and/or even conveyor 8l, 82, 83,
84 of the application machine 10 can also, as an alterna-

30 tive, be mounted beside the application machine as a sepa-
rate unit with other types of connecting means for trans-
porting and mounting the loading ledges 20 onto each unit-
load 30. The connecting means would then be placed between
the application machine and each ledge feeder. Moxreover, ..

35 the loading and feeding conveyors 100 and 110, which form



FIGS 3, 4, 5, and 9). The bottom frame 120 al so connects the | oading
conveyor 100 with the feeding conveyor 110. The bottomfrane 120 forns the
support for the bottom conveyors 25 81, 82, 83 and 84, the IiftlingER Hahe
60, the unit | oad sup- port rollers 90 (shown in FIG 3), the |edge feeder
supports 1390 o3nebstéhe | edge feeders 50. Each | edge feeder Sqmdsodezeven
conveyor 81, 82, 83, 84 of the applicatizon machine 10 can al so, as an
alterna- 30 tive, be nounted beside the application machine as a sepa rate
unit with other types of connecting neans for trans- porting and nounting
t he | oadi ng | edges 20 onto each unit |oad 30. The connecting neans woul d
then be placed between the application machi ne and each | edge feeder.

Mor eover, .. 35 the | oading and feedi ng conveyors 100 and 110, which form1l

| SEP ﬁOOG \Af)ﬂﬁ%ﬂﬁ:aﬂﬁﬂh rSEQ@t@sQﬁ&&gellﬁerL hetapahécgpgapibmrsmal-ogelt her
with the appligatio - chine 1 may _al. so be.separate units. FIGS5 only
shows two of t%glrf%lr]lr&?e%@é afhifé)dg’(res S%agﬁ%e Fﬁégﬁottom conveyors 81, 82,
83, 84 of the appli &&%G dn ardy Bhohwisnewb0ointher odet bedge Hezalentsh& 0l @adi ng

conveyor 100, ¢he foadiig. SR sﬁéoezﬁhﬁazéggegésfﬁ&_ 10adi g, hedges

20, and novabl e application ans are exclu or clarit reasons. The
two shown Peddel¥edel stz dig Kateidnl fegRe thal foafirgcerpeyornfli%dge

feeﬁer fs 53, anghé h@e@amj_drtahieylokg ]jc:iL-O?- th@?s@_bb@ﬂ/ls@ggﬁecﬁe%@él g.%iigte%
each of the s ones. i.s, excluded f.or clarity reasons, Ln 5, .eans
f or attachrren??%o%%@orfd‘éanb?ema\}jéﬂelﬁat15’1‘1 f“858?nérf3e8§‘égu‘%‘,£ e 85 SYed
onto each uni tréaeen30, Tharwexdicvtededge feedety reasbilsytanshly ldnebe
described 15 vhefk (e Rl Al O TRidRd raca@rd! 84t nkhepd AN ALy

FI the four 1Tedge

described_|later on in this description. shows one o
feeders 58%mre- € clddf IR clpdasd feacesdeprositenprrBeal st e oWt ane 51
with a shape essentisd|exenidesFodidigrieyarkagbage when

In FIG 5, means for attachment, control and movement
of loading ledges 20, when applied onto each unit load 30,
. are excluded for clarity reasons, and will be described
15' when the application method according to the invention is
described later on in this description. . :
FIG 6 shows one of the four ledge feeders 50 more
clearly. Each ledge'feeder 50 comprises a ledge frame 51
with a shape essentially corresponding.to a L-ghape when
20 viewed from the side in FIG 6, and a displaceable frame 52
for separating the lowest loading ledge 20 (shown in FIGS
1-3} from the next one above it. A vertical frame part 511,
i.e. the longer leg of the L-shaped ledge frame 51 extends
upwards in FIG 6. A horizontal frame part 51", i.e. the
25 shorter leg of the L-shaped ledge frame extends to the left
in FIG 6. For clarity reasons, the vertical frame part 51°
will be called the long leg of the ledge frame and the
horizontal frame part 51" will be called the short leg of
the ledge frame 51. For supporting and holding the two legs
30 51', 51" of the L-shaped ledge frame 51 together both ver-
tically and laterally, a perpendicular support frame 53 is
placed in the angle between the legs. The loading ledges 20
are gtacked upon each other along the long leg 51' of the
- ledge frame 51 forming a pile of at least one-loading ledge
35 ﬁp to many loading ledges. The loading ledges are supported



20 viewed fromthe side in FIG 6, and a displaceable frame 52 for

separating the | owest |oading | edge 20 (shown in FIGS 1-3) fromthe next
one above it. A vertical frame part 51', i.e. the |onger Ieg-l ffSE
L- shaped Iedge frame 51 extends upvvards in FIG 6. A horizonta frarre part

51", i.e. qrter leg of the L-shaped | edge frane ext

left in FI yg%@@r clarity reasons, thgsvertical franme par t@%ﬁlﬁ&%ﬁh be
called the long Il eg of the | edge frame and the horizontal frame part 51"
will be called the short leg of the |edge frane 51. For supporting and
hol ding the two legs 30 51', 51" of the L-shaped |edge franme 51 together

both ver- tically and laterally, a perpendicular support frame 53 is
pl aced in the angle between the |l egs. The | oading | edges 20 are stacked

P R U5 AR el ML SN Oebe chedde LA b [N, 1
| oadi ng |edge3;oa<a7engubep;@g¢e@t1tl“1e smtmo@fv\@hm/l@gg@ma SEIFHU0EEY 13

or held by thg Qmﬁlﬁée &&E@@Ef&?mlﬁhét&i}a@e\f@y/nte.&etléasmém | edge
at the bottomof the | oa | edge stack nmay , easil f%‘?#*fromthe

adj acent / next 3Pe%8i Hy- IE}EF{:J% g ing “*ﬁﬂ}?%@ﬁ‘alfé’ﬁ Gmﬁ%t‘:

renovi ng Ig)adléggéslxeﬂgEsbw ekpbeimedlial netd datarié detal kefbtdneeftsy ence
to FIG 15. lP enbodi ment, as shown in FIG 6, the longer leg 511 of
the L-forned egefrarre 51 conprises several sup- ports in the form of
essential |y hori zonfal thhs gabpedintnt,0 asarshowrhdge FB&r §, ekbentPB@tHek?s t wo

vertical and pa abkethel ﬁgﬁo{:@é@m @eflla&ngesﬁ | RehprereByvEhgl versi cal
frame part, 1.e. the |ong % 51 e esserg}ll al Iy COrz, 1
respondi ng toPSrFﬁdHErtp?k O’é'ﬁ‘r %t‘?ﬁ%en r&ﬁé BaFeL53: (shown

in FIG 6)10 s Barsl5Thashkedatrs eia*eemﬁishnétambltavcf reare 152 1bgndcpewsl @bt
shown) and a&ggghggr}ngn%hgh UEB érfi the (Lfg@glggg 2lamebY

wel di ng but cou cou ache by any ot her
part, i.e. the 1onger leg 51° has a shape essentlally cor-

responding to a ladder-like structure.
The horizontal frame part 51" (shown in FIG 6) is at-

15 | taéhed to the displaceable framé 52 by screws (not shown)

' and attached to the support frame 53 and the dong leg 51
by weldlng but could of course be attached by any other de-
tachable or undetachable means.

In FIG 7, the displaceable frame 52 is shown from be-

20 low in more detail without movable parts for displacement.
The displaceable frame 52 cowmprisges two main parts, a first
protruding member 54 and a second rectangular member/frame
55. The protruding member 54 extends perpendicularly out-
wards from the middle section at one side of the second

25 rectangular member and has a free end that is attached to
means for digplacing the frame 52 when wmounted in the ap-
plication machine 10. The protruding member is detachably
attached at the other end to the second rectangular member -
55 by screws. The protruding member may of course be at-

30 tached to the second rectangular member by any other suit-
able means or methods, e.g. welding, soldering, or could
even be an integrated part of the second rectangular mem-
ber. '

The second rectangular member 55 in FIG 7 is formed .

35 by four members, two long members 58' and 58%, and two



tachabl e or undetachable neans. In FIG 7, the displaceable frame 52 is
shown frombe- 20 lowin nore detail w thout novable parts for

di spl acenent. The displ aceable frame 52 conprises two main part%@sépﬂ%5st
protrudi ng menber 54 and a second rectangul ar nmenber/frame 55. The ‘
protrudi ng extends perpendicularly out- wards fro 1 ddl e
section at'gﬁgngége%%f the second 25 rectangul ar nenber andnﬁggg%gkggé end
that is attached to neans for displacing the frame 52 when nounted in the
ap- plication nmachine 10. The protruding nenber is detachably attached at
the other end to the second rectangul ar .nenber 55 by screws. The
protrudi ng nmenber may of course be at 30 tached to the second rectangul ar
menber by any other suit- able neans or nethods, e.g. welding, soldering,
or could even be an integr d r f t.he second,.rectangul a er.
The second r eﬁ"PQﬁBuf“ﬁP‘Bﬁﬁ%bg%?S%B?ng 19—'?(3 ’[}he? FFY n%?eﬁn%%ffoégngng}n%gr s,
two | ong nenbershB8 easdnb8illuntnt tbe | midELE ¢F 2066 SAODE 089675 58"

PCT/ SE03/ 0063 r ' . j egsb54 i s
at- tached esgyefn%lﬁgl ?%39’% %O{Iﬁ?&%&%ﬁ?%o?ﬂghéégg%%%%%qn%ﬁw%%eﬂ%?? Ee t wo
| ong menbers. alHe asokdor derdnguPARCHEMDR 5GP lagash hesd dansarhngther

proj ect idon§ t5ﬁ:il@!haﬁegi@:@?h@t@hﬁé@he@hhlehezﬁ %%aﬁ@ﬁé@;gﬁedwmmdmem and
arranged on i nsi e first_|long nmenber : e_Seco
rectangul ar rrég’ﬁe l§§% gP§8 5] ?Fség t\?\%‘%h%??O]?)‘?oﬁeecctt%n&u:la%?g%’lmgggd55
essential ly efpesicoapitieeswowbosboptopec) eonsonn T helawsidessentialdac-
ond | ong nenb ite! Rt S ELE8130s Gdmd"ioldh W the b
| onger nenberg’li)gg)' lgr?dh% "\6?8 gtghgrg&a??egé%%zstm 1.%nlg me'rrbers for r}f
| ong sides of omee lomg awgbrar >Banshestwanahere PePeHor® metse S f% he
short sidgs ofcHeh@wd NaRerAnbndbrEhespr ghacts onsoddchd, i &l Ghe ame
placed 15 syquet ricably onothe (hashdgool; big LI NBH Sngiflar Fame
55 and the two short members form the short sides of the
frame. )

All of the projections 56, 57 -in FIG 7 are placed

15 symﬁeﬁrically'on thé inside of the long members 58', 58"
and extend inwards and towards each other in pairs. Each of
the long projectibhs 56 extends:towards one of the short
projections 57. The twor short projections 57 work as sup-
ports for the loading ledges 20 stacked upon each other.

20 The two long projections 56 are used for gseparating the
loading ledges from each other, as will be explained fur-
ther with reference to FIG 15.

The upper surfaces of the four projections 56, 57
pointing downwards in FIG 7 are placed at different

25 heights, this is more clearly seen in FIG 15. These uppex
surfaces of the longer projections 56 are placed higher
than the upper surfaces of the shorter projections 57
against which the lowest loading ledge 20 rests when -
stacked in the ledge feeder 50. The support of the loading

30 ledges could of course be achieved by any other means, e.g.
ledges instead of separate projections or by pneumatically,
mechanically or hydraulically controlled and movable de-
vicés or any other suitable means. There could also be wmore
than two separating projections 56 and more than two sup-

35 porting project.ions 57.



and extend inwards and towards each other in pairs. Each of the |long
projections 56 extends towards one of the short projections 57. The
two-short projections 57 work as sup- ports for the |oading | edgeStR2N0s

st acked uponﬂgﬁg per. 20 The two |long projections 56 are f _
separating t P’ ading | edges from each;other, as wll be eﬁ%ﬁggﬁﬁthur-
ther with reference to FIG 15. The upper surfaces of the four projections
56, 57 pointing dowwards in FIG 7 are placed at different 25 heights,
this is nore clearly seen in FIG 15. These upper surfaces of the |onger
projections 56 are placed higher than the upper surfaces of the shorter
projections 57 against which the | owest |oading | edge 20 rests when
stacked in the | edge feeder 50. The support of the | oading 30 | edges coul d
of course be achi evBECLHY BpTWotHae Ml frape 128048sMPrst 8ghadt - é@%%rate
proj ections obobByoRneuamti Rakl ywo seshaet Cad il iz ity dnaulbagaliylcaair ol | ed

and novabl e d or_.an r suit ans ere ouId S0 be nore
than two separa Fﬁng§groﬁg8t¥% %eﬁﬁ %@ %p$n 59&53‘ m%§§ p%?%rng
projections Sthr&eltSEEk26081VQn©3l0@@67@af&ﬂléﬁﬁ®m@@6$51235 aBHGs8xshows
the bottom na%‘r% lvar@esldsﬁal %rgbfe?%érmexfg anm, hfﬁlet woskﬁaeﬁr

horlzontal par a bers , hick vertical and paraII
menber s 122, Vleﬁf‘:éé’aﬁlhf“@wbﬁéﬁl 28Rt SPPBEAET pRRd Ild fdhwdhrep shigkdhert 5

slzgnder verti %@Jnﬁ&lflg apar %Eauwghaﬁsiighzihelﬁm td@ixﬁ:lalﬂlllﬁ:h}slt:@.abeﬁerfber S
1 connect a 0 ree iC | - aral l el _nmembhers 123
e o et ERrtn otk ThaRE pRBb e LR Ynd S DU W TATELS
perpendicu- Iamrt@ce&@hhobhoﬁraﬁddconssttutbettkﬁrnﬂxn[paﬂt~@ﬁ the bet-10
tom frame g%m%eq%rs-ﬂ@%eamen@éﬁs haye 59&? shanew R eebangsl ar

frame mnt% one the three thick horizontal and parallel nmenbers d|V|d|ng
the frame int @ HREtPESdRsuETRRE MikResneBE cbberthner Whitho Mo EethRds

means in the and parallel members dividing the frame into two rectangu-
lar frames. Moreover, the bottom frame has means in the
form of holes and projections so that the bottom conveyors
.15 81, 82, 83, 84 ran be removably attached to it. Some of
' these means. are also used for holding and supporting the
removably attached ledge feedexr supports 130 for each ledge
feeder 50. This bottom frame can be desgigned in many ways,
as is readily understood by a skilled person, and is there-
20 fore not explained further.
If the ledoe feeders 50 and conveyors 81, 82, 83, 84,
100, 110 are designed as separate units, the bottom frame
120 is not necegsary. Then, the ledge feeders and conveyors
would not be directly attached to each othexr, e.g. they
25  would be arranged on the floor or any kind of mounting in-
atead, as explained earlier. This also means that the bot -
tom conveyors 81, 82, 83, 84 and their frames would be
mounted directly on the mounting or floor. _
In FIG 9, one of the ledge feeder supports 130 (also
30 shown in FIGS 3, 4, and 5) is shown in more detail. Each
ledge feeder support comprises a pair of vertically upward
ektending connecting parts 131, against which the associ-
ated ledge feeder 50 is to be detachably mounted. Each
ledge feeder support also cowmprises a pair of horizontally
35 extending connecting members 132. Each of the horizontal



fornrof hol es and projections so that the bottom conveyors 15 81, 82, 83,
84 can:be renovably attached to it. Sone of these neans. are alﬁ? gﬁigﬁfor
hol di ng and supporting the renovably attached | edge feeder supp £

for each | edgg o3foeder 50. This bottom frane can be designedy) ys,
as is readily understood by a skilled pefgson, and is there Zgbﬂgggﬂﬁgﬁa
explained further. If the | edge feeders 50 and conveyors 81, 82, 83, 84,
100, 110 are designed as separate units, the bottomfrane 120 is not
necessary. Then, the | edge feeders and conveyors would not be directly
attached to each other, e.g. they 25 would be arranged on the floor or any
kind of nmounting in- stead, as explained earlier. This also neans that the

bot - tom conveyors-8ln 8%em§% 584 52Rd  bRRAL T NitlRS WP W D& 3 RuRLAd
directly on the ount | Rg. or Foon. In FIG 9, one of the | edge feeder
supports 130 (@doonge shewASERCERESI3POLtORNEPEIeYY showf4m &for E4det ai |l .
Each Lgdge fQg&%r%%u@goﬁbeaﬁwpébﬁﬁsfﬁ mabraréo\@?m@ﬁ%ﬁés/ﬂ?ﬂMﬂuéd @mmgsding
connecting par, , i i C .associ- ated. | edge; f eeder isto
be detachably #éu#togd .S?%%@ﬁiyl ggagspgggﬁgsﬁ%%%rfo%&s%g g%%% ;ag)s far% g‘ai r of
hori zont al 5y 3% =extemdiingppemnectiid omembenstig2loddinhy ofeddve ifordezont al 1
1 SEP 2006 WO,Q3/ %9QEQOPSI/SSE%?&QO%g:g)lliégti&qrﬁ@@iﬁﬂﬁhFM fl the in-

detachably nmounted at a first e onto the associ ated bottom conveyor -
81, 82, 83, s#&limegcRarkdyed3PeeFeensigppdit 3302RYLe Forprad SH9th&Fned
partsd 133 forysyd @@%bﬁh&ar&ﬁ]@orﬂﬂr&s@ @@fzhébgad&mgtﬂl@ml @84 e Horditzen -
stored upper position en the | oadi edge.is_re-_leased Jntq i 1_ower
appl i cati on p§§$%i%ﬂ?ne§§&ﬁgdm gri&g%cFPHgﬁd%a}?% H%ﬁf%&%i%%ké%&%ﬁ?éﬁ%
angl e fromna fdarstecgrichy P@3‘tsadj3dcerd seleenfli exd BHY" 18R’ eath tirclddweki at ed
hori zon- tal Gonneqhingqeeen; wands Lhe vertically extanding cba-
connecting parts 1%%? %ngecon J'en I%%%" o?‘each inclinedy art 133 ends a
di st ance fromuarting Pagdg .y ie@-etdicngesond end 133" is a free end.

Moreover, each ledge feeder support also comprises support
members 134 extending vertically downward. The vertical

15 support members 134 act as supports against the member 121
{(shown in FIG 8) of the bottom frame 120 (also shown in FIG
5) . EBach ledge feeder support 130 also comprises support
means 135 for attachment of devices, e.é. pneumatically or
hydraulically driven cylinders, for displacing the frame 52

20 during operation of the application machine 10.

Each of the vertical connecting parts 131 in FIG 9
has a first free end 131' and a second end 131" connected
to the horizontal connecting members 132. The gecond end
131" is attached to its associated horizontal connecting

25 member 132 at a position essentially in the middle of the
horizontal connecting member. This second end 131" is pref-
erably attached against the associated horizontal connect-
ing member 132 at a distance from a second end 132" of the
horizontal connecting member. This distance is about one

30 third of the total length of the horizontal connecting mem-
ber. This means that the second end 132" of the horizontal
connecting member protrudes a certain distance, in this
case, about one third of its total length from the connect-
ing point of the vertical connecting part and is terminated.

35 as a free end 132" to the right in FIG 9.



necti-ng parts, i.e. the second end 133" is a free end. Moreover, each

| edge fieeder support al so conprises support nenbers 134 extending
vertically downward. The vertical 15 support nenbers 134 act as §db§5ﬁf%ﬁ
agai nst! the nenber 121 (shown in FIG 8) of the bottomfrane 120 (al so
shown iin FI GW&EN3/099¢Z6ch | edge feeder support 130 al SO conpri BERSEIpPEst
means 135 for attachment of devices, e.gi7 pneumatically or hydraulically
drivenicylinders, for displacing the frame 52 20 during operation of the
application machine 10. Each of the vertical connecting parts 131 in FIG 9
has a flirst free end 131' and a second end 131" connected to the

hori zontal connecting nenbers 132. The second end 131" is attached to its
associ ated hori zontal connecting 25 nmenber 132 at a position essentially in
the m ddl e of the hbteroataletpnnictamghmeneabodimentsedonteehaldds81" is

pref- erably §Egag?$gﬁgggE95535hetﬁésgggﬁﬁggi&ﬁg&ﬁﬁgﬁglmg apgcgici@@e@enber

132 at a distance second en i orizon connect| ng
nenber. This @ndt ZABdarsdawsth anpigotalble dlefiqehe thowa ipeAdPhladfl4he

hori zontal conpeet HRG:iBBMECREH. hdbbSaneans 1dwMtyidie Secerd end Ba2ngof the

hori zontal . connecti,ng nenber protrud a certain distanc in this case,
about one ?hiP@V8§ FPsatBFEﬁ Fgﬁthl?fgﬁ1??ﬁ? g Fﬁg%aﬁint of the

vertical connebhbegcpatbuandii sheetnthined. pB33-asi 3B fwhesn aednl 82bmt dthéhe
right in FIG Q4 1 SEP 2006 WO 03/099676 PCT/ SE03/0063, 17

Al ternatively,  I'n anot her enbodi nent of the | edge feeder support 130, 'the
inclined parts 133 fafubthexcravedorasmt reb|tdred adach feegierst 8B wogkd ce

l(3 S_hOWHS?i n Fl g’blaztbﬂfho;vﬁ}_hE&cﬁflblg?ecﬁéédefiaﬁ@d@;n @irirmitlrmmg:] f&he/ fréfﬁb;-endf
Peing o Meged Lo 2 el Seacntpll aropkeRonLon B Lhe Shzpelcqriour o
the | edge feedtiis Meamsultthat each ledge feeder 50 would be attached di-
| rectly onto the horizontal connecting members 132, and that
the loading ledges 20 when released could fall into and be
received by an arm movable only in the horizontal direc-
15 'tion. . ‘ .
- FIG 10 and 11 shows the detachment device 140 of each
ledge feeder 50 (shown in FIG 6) for removing or detaching
each loading ledge 20 from the next loading ledge that is
stacked above it. The detachment device 140 comprises two
20 finger-like members 141, a support member 142 in the form
of an ear, and a frame 143. The detachment device also com-
prises guide rolls 144 for controlling the movement of the
detachment device when operating. The guide rolls 144 move
ingside a path (not shown) having guiding surfaces, against
25 which the guide rolls roll, théreby guilding the detachment
device in the right path. The ear 142 is attached to oper-
ating means for meing the detachment device 140 and the
finger-like members so that the finger-like members 141
"peel off", 1.e. remqves a first loading ledge from the
30 next above it. Each of the finger-like wmembers 141 com-
prises a first end 141' and a second end 141". The first
end 141' contacts the vertical flange 21 of the loading
ledge (shown in FIG 2) to be released and pushes it down
until- the loading ledge is released. The frame . 143 is fixed.
35 té the lower backside of the ledge feeder 50, as shown in



be to | ower each | edge feeder 50 by elimnating the verti- 10 cal
connecting parts 131 of the | edge feeder support 130. This neanf ggﬁh cach
| edge feeder 50 woul d be attached di- rectly onto the horizont 1 @gtlng
menbers 132, and that the |oading |edges 20 when rel eased could fall |nto
and be recg%ﬁqﬁmQ%T n armnovable only in the horizontal direc 15 tio

FIG TO and 1 he det achnent devi 140 of each Iedgepqﬂ%'%i’é/r(’"%ﬁ
(shown in FIG 6) for renoving or detaching each |oading | edge 20 fromthe
next | oading |ledge that is stacked above it. The detachnent device 140
conprises two 20 finger-1like nenbers 141, a support nenber 142 in the form
of an ear, and a frane 143. The detachnent device also com prises guide
roll's 144 for controlling the novement of the detachnent device when

operating. The i de S i ot shown
gui di ng surfac%gé g a?%%% %Qémﬁagﬁg‘%iﬂﬁdgﬁég%ﬁﬁﬁgeroﬁp mPﬁgré%Q % %P%ﬁ
the detachnent® ﬁe@?%@oﬂnaFﬁ@r@Fﬁ%tt?nﬁhﬁ Iﬁﬂ?nﬁmonlibrlapaﬂuaehedntafoper-

ating means fomaoy@@glh@elé@ aghi@rmeélﬁyiﬁé‘d %Qe%n(in; *E‘Pusf HQ98£ n%{:kén
. Ves a

nmenber s sotha,#, heflngfr-ll 12i1 ee )

first |oading fB8agEe?Pd ?ﬁeogﬁrﬂ%&Tg ihﬁ/ ?qac éﬁvﬂﬁé ﬂﬂﬂg@@ulﬁkﬁor

menber s 14£Scoaxampleebeapﬂeumattmmﬂnyuorzhyﬂﬁhuﬂﬂummdye@dlﬁéﬁ"c IhﬁdétéSt

end 141' contacts t eftical adi n wn in
hﬁIé,‘ i’é f@ sltié)@rlq? %i]ifqiferteq% fsﬁgplsog_a] ngel P BC-

FIG 2) to be rel eased and shes 1t dowi "unti
rel eased. The FPEARNT4BO| § ?lk@%EHEEDHcfQﬂumdunMamgbdck@hdg éédgha Bedge

f eeder 50, as @ﬁ@@/ntw@ &pﬁoﬁezmﬂé@&gé@%@@& 41§_§Q3ﬁ_ggg3§o FI G 6.

Thi s procedure w # Eﬁlal re detail t he met hod atcording
to the inventidn 6?l%%p tathB 1?ﬁtl?qu9QQﬂ%ﬂq“}ol@Gﬁ@%ﬁﬂ§9dé§th9eénfater
in this dégcripenohon. THee neppdidarimpetsticy wilg eetkackmaskcderbgewidh

could for 5 ex ppgu ydraulically driven cylinders.
FIG 12-15 showfgﬁéf?ﬁ??e?gn?ﬁ%%gzékﬁl % nmet hod ac-

In FIG a side view shows parts of the application
machlne 10. Here, one unit load 30 is transported or moved
into a first position in the application machine 10 and is

15 -stopped in a first application position. Here, a part of

' the unit load 30, a part of the bottom conveyors 80, the
loading 1§dges 20, one ledge feeder 50, and the telescopic
pivotable arm 150 of the application machine 10 are sche-
matically shown for clarity reasons. The telescopie arm 150

20 has a first end shaped as a perpendicular angle, similar to
a chair, for receiving each loading ledge. This shape is
adapted to the L-shape of the loading ledges.

FIG 13 shows the unit load 30 in an elevated posi-
tion, i.e. the unit load is lifted and held by the lifting
25 frame 60 in a second application position. Here, the arm

150 has been raised in a pivot movement by means of a piv~
oting mechanism (not shown) to receive a loading ledge 20
soon to be released. The lowest loading ledge is then re-

_ leased and falls into the arm 150, also shown in FIG 13. In
30  the next step, also shown with dashed lines in FIG 13, the
arm 150 has been pivoted downwards and has reached its
horizontal application position. In this position, the
telescopic arm 150 is pushed forward towards the lower edge
of the unit load 30, also shown.with dashed lines. The arm.,

35 1.e. its first receiving end, is pushed forward until the



cording to the invention for nmounting | oading | edges 20 onto two opposite,
| oner edges of each unit load 30 by wutilising the application nEgTEp%M%O
accaording to the in 10 vention. The application nmethod will now

described with reference to these drawings. In FIG 12, a side view shows
parts of thewipa9eesi on machine 10. Here, one unit | oad 30p¢cHEskd@magaort ed
or noved into a first position in the application machine 10 and is 15
stopped in a first application position. Here, a part of the unit |oad 30,
a part of the bottom conveyors 80, the |oading |edges 20, one | edge feeder
50, and the telescopic pivotable arm 150 of the application machine 10 are
sche- matically shown for clarity reasons. The tel escopic arm 150 20 has a
first end shaped as a perpendi cular angle, simlar to a chair, for
recei vi ng eachuPBadi Hgrtéageé. fange shapef i the ddmptied fledghe2D- $hhpenointhe

| 0adi ng Tedgesrrbl @) 130bgvent hecitdcd QRLiGid) 2 ehekal ¢f posi -~ tion

i.e. the unit load is |i and held by the [i1fti ane 60 in a
second appl i cation pd%iF ﬁnne¥Er%FeR+m§%u$ﬁ?ﬂﬂ}nh§§Gbéén Faﬁséﬁltnl%a®|%%t

rnvgnentlby nmehas béea mbWer@ﬂl?g mm@fmi$FJ?§fﬂﬁam%hgwghnhﬁlrQﬁebaﬁtﬁﬁts
oading le t rel e The. | owest | oadin e is_then re-
| eased and a|?§elﬁ hgugfﬁ$ e?%dh%ﬁﬁﬁﬁPq é%ﬁnﬁ§ g CPRelR%T
step, also shomngmﬂ?ﬁgéagﬁedTheneSLmrFI¢Clﬂs1ﬂkh¢e1@mmb®56 has bheenipgi vot ed
downer ds and Bas1cacshed bi-suiPgaiZan el aRPLLCAL] ob PaRLLLON: chal heq

e € ge

position, the telesco ic.arm 150 is d fowar d ower
of the unit |oad”SE; 5rE8 %HomﬁhEWW@ﬁth§ﬁ%&“]Nﬁé§ lrgeinggmliedgesi 28. it s
first receivi ngrandporsefushesiofed valt oftithe tdpe1k chSER %Qgﬁlﬁg)@3/989676

oI 5203 935149, (BREE SR Tlad 00 L L OE g o 22 [apow
seen in FIG 14aprphécahion| sadhdge #ad beerqbippedadinh tlbadingt ladgésane 60
until it contacts The above-described steps or at least some of them,

in the method utilising the application machine 10 may of

‘ course be performed simultaneously. The lifting-of the unit

15  load 30beAméaﬁs of the lifting frame 60 and the moving of
the telescopic arm 150 can be done at the same time. This
is readily understood by a skilled person. Furthermore,
there is only described one application of one loading
ledge at only one lower edge of the unit load 30 in the ap-

20 plication machine. An appiication of another loading ledge
is of course performed opposite the shown loading ledge at
the same time but this application is not shown or de-
scribed for clarity reasons. The loading ledges are applied
in pairs at opposite lower edges of each unit load.

25 The separating of stacked loading ledges 20 is shown
more clearly in FIG 15. Here,- the displaceable frame 52 is-
moved in a first step to the right a distance essentially
corregponding to the length of the short projections 57 on
the second rectangular frame 55. Then, in a second step,

" 30 the longer projections 56 move in between the lowest load-
ing ledge and the one above it until inclined lower parts
of the long projections contact the horizontal flange 22 of
the lowest loading ledge 20. The inclined part then starts
pushing/forcing the lowest loading ledge downwards while

35  hindering the loading ledge above from following it. The



5 the upper surface of the horizontal flange 22 of the load ing |edge 20.
Then, in FIG 14, the telescopic arm150 is pulled back or withdrawn to the
right, as shown with dashed lines. Finally, the unit |oad 30 wi thi SbRdllhg
| edges 20 is transported or noved out of the application machine 10 so 10
t hat anot her wonidosbeyad may be transported or noved into the E}ggbﬁ%é@n
machi ne and be equi pped with | oading | edges. The above- descrl steps or
at |east some of them in the nethod utilising the application machine 10
may of ~ course be perforned simultaneously. The lifting- of the unit 15

| oad 30 by. neans of the lifting frame 60 and the noving of the tel escopic
arm 150 can be done at the sane tinme. This is readily understood by a
skilled person. Furthernore, there is only described one application of

one | oading | 64g9 ik 0By 0BG hAWCERE98, DL ! daamqqt 1'3%% ek thesgp 20
plication nachleﬁ %gggﬁ_lcatlon of _anaqt her I's of “course
o

per f or ned opposit€ fRrapgaltngh Pe@@%a%ﬁmeﬁ¢uﬂ%ﬁ%ﬁ?tﬁ4@e (Shewphiis
application i sFIgS shewsd QD)de- scribed for clarity reasons The | oadi ng

| edges are applied p .at 0 ite | ower es, of nlt | oad. 25
The separating of stggﬁeg B?nagﬁe JREEHY éﬁ%m@ &VP?e h4Rl G
15. Here, the préﬁabéaﬂbélﬁvadebBZmeansnuwrmg|vaaudmlfﬂr g&a@p&ﬁgthherlght
a di stance essapijiakl e [ t h rt

3 Xoa99h§ $Bandi g | @hé$§'$§%¥¥§1ﬁﬁ$ﬂé %o%ﬁ% pull ahgtep,

proj ections 57-on the second_rectangul ar PEcon

30 the |onger ﬁPHF@Et 6RY1BE HBdegei AoBEe whkem tHhe | loRssnd d@@gelﬁQOVedgé and
the one above ahdumbﬂbasﬁchtned tﬂ&@rlﬁaiéStréﬁsﬂd%%édQ&%thQk%chbﬁm§ca-

contact the ho&gggn I%nggnZg % | owest | edge 20. The
inclined part t PEicdon ﬁlﬁﬁ?f% WEeheh ?ﬁéﬁ Sﬂ]n&4ﬂedagls
domnmards3Mh|Igrsﬁphngd@ﬁlhgadheglbadgﬂg bpdgeuabmweuhmoma@obbowuhgevéd The
1 1 SEP 2006 gg?oaégag619 €E€/§§9§/996§écd§§? A 138 pan Eggg ﬁgg_

| owest | oadin gntl it is release ans of the
devi ce 140 (sh8ﬁﬁ gﬁ y air while, at the same time, holding the 1oad1ng

ledge 20 above the gripped lowest loadlng.ledge when the
. gripped loading ledge is removed.

15 . The ledge feeders 50 could also be positioned hori-
zontally so that the loading ledges 20 were to be removéd
from each other in the horizontal direction instead of the
vertical direction. The ledge feeders could also be placed
below the conveyors, e.g. in the floor, and the 1oéding

20 ledges at the top would be removed from the ones below in-
stead of vice versa. The loading ledges could also be
fed/applied by being transported on a inclined path or con-
veyor. Then, a first end of the loading ledge would be
moved into contact with the lower edge of the unit load 30

25 due to the inclination of the path and starts to 1ift the
unit load and a second end of the loading ledge would fol-
low until the unit load were fully lifted.

Each of the loading ledges 20 is preferably made of
only one recyclable plastic. This means that the loading

30 ledges are easily recycled, firstly, by being granulated,
melted and moulded into a new loading ledge after it has
been used only once. This would reduce the number of trans-
ports of loading ledges. It also ensures a more reliable

storing, feeding and handling of loading ledges.because




FIGS 6 and 10). The peeling off-function of the detaching device 140 5
coul d be-achi eved by neans using vacuum for gripping the |owest |oading

| edge 20. These vacuum neans woul d pull the |owest |oading |edgdg il SkPsH0b
fromthe | calhY/P¥%8e above it and release it so that it i BCTSER#96ISt ed
into its applica- tion position instead ® finger-shaped nenbers 141. This
10 gripping of |oading | edges by using vacuum may be achieved by neans in
the formof suction cups or suction power gen- erated by air while, at the
same time, holding the | oading |edge 20 above the gripped | owest | oading
| edge when the gripped |oading |edge is renoved. 15 The | edge feeders 50
could al so be ggFltloned hori- zontally so that the Ioadln%gjedges 20 were
to be renoved & &5cRoothEK P PREMOT | Do WWadded dsdgssBeifceRdt he

verti cal directumn The | edge feeders could al so be placed bel ow t he

conveyors, int a th Ioadln to uld be
rennvgd fronlthe onegﬁge{dggrL f- QQ @ BT e :%3¥§5q%?%é gﬁgﬁﬁspﬁ g8s
coul d al so be eﬂé@ﬂ&pﬁlléﬁgﬁy Eépngger@ﬁskmmdxnn(ﬁedgasuwutm@dtpahhreaseon-
veyor. Theng alhgr theeRdqRli rbheshoadi NGl £498- V‘Q('rgr%htﬁza \§E(1eli§ ?lg.?t act

with the | ower, edge of the unit Toad 30 25 due to e Inc |nat|

pat h and start?etngPFPOFﬁﬁ uhi & Foagkara on seddidedd shet Readdadi ng

| edge woul d foﬂedbew amti kot be upell hord e dudd Vid iddnp@driEaahesfl the

| oadi ng | edges 2Qi ggggggbly made of only one recyclable plastic. This
means that the Ioa 8 édges are easily recycled, firstly, by being.
granul ated, nelted and noulded into a new | oading | edge after it has been
used only pfice. This would reduce the nunber of trans- ports of | oading

| edges. It also ensures a nore reliable storing, feeding and handling of

| oadi ng | edges. because 1 1 SEP 2006 WD 03/099676 PCT/ SE03/00635 21 there-
is no risk of using a broken |oading | edge a second



time. The design and structure of the |oading | edges also enable a |arger
storage of |oading | edges without increas- 5 ing the required space.
Moreover, nore |oading | edges may be transported in a truck or onf@SEpage
if the Ioadlng | edges are to be used nore than once in conparison to
wooden pallets. 10 1 1 SEP 2006 22 CLAI?@I 1. A system (10, 100, 110) for
applying loading |edges (20) onto a unit |load (30) positioned on
supporting neans (81, 82, 83, 84), the l|oading | edges (20) having an 5
essentially angular cross-section simlar to a L-shape, the system
conprising a application machine (10), charac- terized by having neans for
separating the unit load (30) fromthe supporting neans (81, 82, 83, 84)
inthe vertical direc- 10 tion, and nf3dMS50, 51, 52, 130, 140) for

applyi ng load- ing. ledgas:&r0)140 Bio!l epph)t dges of

the unit Iq@d 0) en _se argted fr%n1tﬁ% S%Qror%g %ﬁﬁ?ﬁéégﬁqQ§ wherein
the | oading de‘%eg% %@o O R PIIREH +PREws3 bt P%Pél@@‘a@k@n APRPST iR

St e ""Eged heent. 1 aading . Lodge (20) o s na bt angito B chat g Pood
stack a e 0 e stack to separate the | oading
| edge ( é}g;é}ﬁﬁiff ‘%‘Ae‘?“e%]a ‘?JF%%? %%CE%%’&kaWﬂr%ﬁdFﬂgal%d@%@piﬁm) and
t hat rreans tHre Wﬁm@e@m@rxeimgnatavpplbsatbcﬁntrh@chi@@dwg | egpgsad20) in
the stack whan ading,kedge (20) at the end is separated 25 2. A

system (10, 100 11 according to claim1,
means for separating the unit load (30) from the

supporting means (81, 82, 83, 84) in the vertical direc-
10 tiom,
and means (50, 51, 52, 130, 140) for applying load-
ing ledges (20) to at least two opposite, lower edges of
the unit load (30) when separated from the supporting
means,

15 wherein the loading ledges (20) are placed in two or
more stacks,
means are arranged to go in between a loading ledge
(20) at the lower end of each stack and the next loading
ledge (20) of the stack to separate the loading ledge (20)
.20 at the lower end from the stack of loading ledges (20),
and
that means are arranged to retain the rest of the
loading ledges (20) in the stack when the loading ledge
(20) at the end is separated.

25
2. A system (10, 100, 110) according to claim 1,
wherein the separating and retaining means are projections
(56, 57) directed against each other inside a displaceable
frame (52},
30 wherein the separating projections (56) are longer

than the retaining projections (57) and placed on a higher

level (closer to the stack) than the retaining projections
(57), and



wherein the separating and retaining neans are projections (56, 57)
directed agai nst each other inside a displaceable franme (52), 30 wherein
the separating projections (56) are longer than the retaining ptpjSEpyigns
(57) and placed on a higher |l|evel (closer to the stack) than the retalning
projections (57), and 1 1 SEP 2006 23 W@jerein the separating projections
(56) have an in- clined part directed towards the |oading | edge (20) to be
separated fromthe stack. 5 3. A system (10, 100, 110) according to claim1l
or 2, wherein a detachnent device (140) is arranged to sup- port the
separation of the loading |ledge (20) at the end of each stack, which
detachnent device (140) has two mem bers (141) acting on a vertlcal fl ange
of the |oading 10vhekhjer (P05 sepdreasbparptededt boms héS6t abkye amol mmereln
the detachieiedayise diADtls @oxpgfa'gm&h@ai%xdlg%diﬁ%cabby to0h
electrically driven nechanism 4. A system (1 accor |ng to any
of the 15 FFRAFDRY HEPREChondEask- each stack of |oading |edges (20) is
received in a Iedge feeder (50), which is essentially L-shaped, having a
vertical frame pg{ Q a horlzontal frame part (5111)_and a support
frame (82) place ﬁﬁé?y HR i 1 %% %%R}Sac%ﬁ%ﬂ%%% F%d%%a%%eHeQI(SO) has
a nod- 20 Wl e Wiorrein. a AlsystenefiOdetOfe 110)) acsordiraggta ebaks

wherein ea c to 45 from vertica

posi tion, ggﬁ#gﬁgﬁ? %ﬁ%{aéggﬁ é@ th i?%?éﬂg(i%dgﬁoéEQfléy é%@o?ﬂ@ng to

claim5, wﬂew@ﬁmhe%bmcked@@l¢be@eta¢5m¢ntsdeeteeveﬂ4om haketige mémeder

support (1 h r rapsp ti h | oadi ng

edge (20) from %?%&"3‘@“5 e poer ol fonoh BRORAE A0RaEAS" L07 Y
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4. A system (10, 100, 110} according to any of the
15 previous claims, wherein each stack of loading ledges (20)
is received in a ledge feeder (50), which is essentially
L-shaped, having a vertical frame part (51'), a horizontal
frame part (51'') and a support frame (52) placed under

the two frame parts, and the ledge feeder (50) has a mod-
20 ule form.

5. A system {10, 100, 110) according to claim 4,
wherein each ledge feeder (50) inclines 5° to 45° from the
vertical position, preferably 5° to 25°.

25

6. A system (10, 100, 110) according to claim 5,
wherein each ledge feeder (50) is received on a ledge
feeder support (130), having inclined parts (133) for
transporting each loading ledge (20) from a upper store

30 position when the loading ledge (20) is released into a
lower application position.

7. A system (10, 100, 110} according to claim 1,
wherein the separated loading ledge (20} is received on a
35 'pivotable device in the form of an arm (150).



I ower application position. 7. A system (10, 100, 110) according to claim
1, wherein the separated | oading |ledge (20) is received on a 35 Pivotable
device in the formof an arm (150). 1 1 SEP 2006 24 8. A systeml(1LBEP 200D,
110) according to claim1l, wherein each f?parated | oadi ng | edge (20) falls
onto an armnovable only in horizontal dtftection. 5 9. A system (10, 100,
110) according to claiml1l, wherein the application machine (10) is pl aced
between a | oadi ng conveyor (100) and a feeding conveyor (110). 10 10. A
system (10, 100, 110) according to claim1l1l, wherein the neans for
separating the unit load (30) from the supporting nmeans (81, 82, 83, 84)
is a vertically nov- able separating frane (60). 15 11. A system (10, 100,
110) according to claim1l, wherein the supporting neans (81, 82, 83, 84)
are fixed suppor8s.Algyspemyéiem (20, 100) a&6pracagrdbnglhemchaimi1, 20
wher ei n t heys td 4), ar nyey- ors. 13. A system
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10 10. A system (10, 100, 110) according to claim 1,

wherein the means for separating the unit load (30) from

the supporting means (81, 82, 83, 84) is a vertically mov-
able separating frame (60).

15 11. A system (10, 100, 110) according to claim 1,
wherein the supporting means (81, B2, 83, 84) are fixed
supports.

12. A system (10, 100, 110) according to claim 1,

20 wherein the supporting means (81, 82, 83, 84) are convey-
ors.

13. A system (10, 100, 110) according to claim 4,
wherein the vertically movable separating frame (60) is
25 made of flat bars placed edgeways and/or wherein the
vertically movable separating Fframe (60) comprises at
least one part (61, 62} having a shape when seen from

above essentially corresponding to a H.

30 14. A method used in the gystem (10, 100, 110) ac-
cording to claim 1,

characterized by the steps of
placing a unit load (30) in a first application
position in the application machine (10},



separating the unit load (30) fromthe supporting neans (81, 82, 83,
in the vertical direction so that the unit load is positioned iq]gﬁfecond
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tion,

separating at least two loading ledges (20) from
stacks of loading ledges (20) by means (56) inserted be-
tween the loading ledges (20) to be separated and the rest
of the stacks,

applying separated loading ledges (20) onto at least
two opposite, lower edges of the unit load (30},

moving the unit load with the loading ledges (20) in
the vertical direction

I

and, finally, removing the unit load (30) with load-
ing ledges from the application machine (10).

15. A method according to claim 14,

characterized by a preceding step of

transporting each unit load (30) into the applica-
tion machine (10) by means of a loading conveyoxr (100},

and a subsequent step of transporting each unit load
(30) with loading ledges (20) out of the application ma-
chine by means of a feeding conveyor (110).



