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The present invention relates to a system for applying'

loading ledges onto a unit load positioned on supporting

means. The system comprises an application machine.

Moreover, the present invention relates

plying the loading ledges by using the syst

Description of Prior Art
Systems according to the prior art for applying pack-

ages on ftor éxample pallets often use a stock of pallets,

e.g. wooden pallets, in communication with

porting each pallet on a path into a package loading area.

to a method for ap-

eill.

meang for trans-

In the package loading area, each package, if it is a large |

package, or several packages, i1f they are small, is/are

loaded onto its pallet forming a unit load.

. to a strapping or wrapplng area,

ig then transported, e.g

The unit load

where the package/s is/are secured to the pallet for fur-

ther transport or handling.
One disadvantage for these application systems O ma-

chines is that they have a short working cycle. This means

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 reqgquired-

space for the application systems increases 1f the pallet

stock is enlarged, especially when wooden pallets are being

used.

Another disadvantage, when wooden pallets are used,

ig that the feeding of the pallets from

the storage onto.

the transport path is ez

sily interrupted 1i:

- pallets are
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stuck, jammed or hook together because of damaged pallets.
The pallets can have damages in the form of nails or wood
pieces sticking out, broken wood with pileces missing Or

wood pieces that are not holding together properly.

Moreover, two or more wooden pallets may stick together due
to too rough wooden surfaces creating a too high friction.
A problem is that the wooden pallets have fixed stan-
dard sizes. This means that packages having a size not cor-
responding to the size of the wooden pallets make it diffi-
cult to optimise the filling grade of the truck or train.
Furthermore, empty wooden pallets are heavy and occupy a

large volume, whereby a lot of "air" and weight are trans-

ported together with empty wooden pallets, whereby the num-

ber of transports ilncrease.

Another problem when packageé 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 palletg. This is

done because of weight distribution and for making wrapping

and/or strapping of the unit loads easier 1in 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

ro the mixture of different materials, 1.e. wood and metal

nails that have to be separated during recycling.

The problem of having packages with widths differing

from the width of the wooden pallets isg solved by using

separate loading ledges instead. These loading ledges have
an essentially angular cross-section similar to a L-shape.
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 1n-

volving the design of other means for storing, feeding, ap-
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plying, and transporting both loading ledges and associated
unit loads.

The loading ledges also have to be recycled by using

means other than those used for wooden pallets.

Summary of the Invention
One object of the present invention is to simplify

the application of loading ledges on unit loads by means of

an application machine and method utilising the application

machine according to the invention.

A 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 applicationqmachine.
The system also has means for separating the unit load from

the supporting means in the Veftical direction and means

for applying at least one loading ledge to at least two Op-

posite, lower edges of the unit load when separated from

the suppbrting means.

The system according to the invention also uses a

g

method for application of the loading ledges. The method

comprises a first step of placing a unit load in a first

application position in the application machine. Then, in

the next step, the unit load 1s separated from the support-

ing means in the vertical direction so that the unit load

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

rhe unit load. After that, the unit load is moved in the

vertical direction into contact with the at least one load-

ing ledge at opposite edges, and, finally, the unit load

By using a system, an application machine and method

according to the invention, the following advantages are

obtained. The required storage area is minimised, the
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transport and application of pallets, in this case, loading
ledges is enhanced by being more flexible and simplified.
01d application systems are easily updated due to the mod-
ule thinking when inventing this new system according to
the present invention. Furthermore, the maintenance of the
inventive application system and application machine 1is
simplified. Moreover, the feeding and application of load-
ing ledges on the units loads are more reliable in comparl-
son to wooden pallets. The recycling of loading ledges 1is
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.

Brief Description of the Drawings
The invention will now 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,

FIG 2 is a perspective view showing a loading ledge,

FIG 3 ig a plan view showing an application system

according to the invention,

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

FIG 5 is a perspective side view showing modules with
ledge feeders and conveyors for storing and applying load-

ing ledges in a application machine being a part of the ap-

plication system in FIG 2,

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

below,

FIG 7 shows a lower part of each ledge feeder 1n the

application machine in FIG 5 from below,

FIG 8 shows a support means for supporting and hold-

ing the ledge feeder, conveyors and associated parts of the

application machine i1n FIG 5,
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FIG 9 shows another support means for connecting each

ledge feeder to the associated parts of the application ma-
chine in FIG 5,

FIGS 10 and 11 show parts of a mechanism for removing
a loading ledge from the associated ledge feeder,

FIGS 12-15 show different steps when applying the

loading ledges by using a method utilising the application

system with the application machine according to the inven-

tion.

Detailed Description of the Invention

Fig 1 shows a unit load 30 comprising at least one

package 40. One of two loading ledges 20 is positioned at
one bottom edge of the unit load and attached to the unit

load by strapsL The other loading ledge (not shown) ‘is-po-
sitioned and in contact with the opposite bottom 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 -

zontal flange 22, and at least one support 23 1in 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

ledges 20 onto the unit load 30 comprising the at least one

package 40. Each package, preferably of corrugated board,

cardboard, paper, or any suitable package material may con-

tain any kind of product/s for further transport OT STOI-

age.

Fach package 40 can be large, e.g. large enough to

) -

create

-he unit load 30 consisting of only one package, OIT

small. A few or several small packages would form the final

unit load in the latter case, as shown in FIG 1.

FTG 3 shows the application machine 10 with ledge
feeders 50 for storing and feeding loading ledges 20, which
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will be applied onto two opposite, lower edges of the unit

load 30. The application machine comprises a vertically

movable lifting frame 60 designed essentially as two sepa-
rate H-profiles 61 and 62, as seen from above in FIG 3. The

means for moving the lifting frame up and down 1n the ver-

rical direction will be explained later in this descrip-

tion. The H-profile 61 to the left in FIG 3 is larger or

longer, seen in the transport direction of the unit loads
30, than the H-profile 62 to the right in FIG 3. The H-pro-
file 61 to the left in FIG 3 could of course have the same

length or a length smaller than the H-profile 62 to the

right in FIG 3, if required, which 1is readily understood by

a skilled person. The H-profiles have the same height seen

in the direction perpendicular to the unit load transport

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

30 when moved into the application machine 10. The bottom

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

a2 second end 30" protrude or have a overhang outside the

bottom conveyor being essentially equal at each end. This

is done go that each unit load is symmetrically positioned

in the application machine. This symmetrical position is a

first application position. After the application of load-

ing ledges 20, the bottom conveyor 80 then moves the unit

load 30 to a second output/feeding position. This will be

explained in more detail when the method for applying the. .
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 recelves each unit load 30

=

after the application of loading ledges 20 1s ended.
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In FIG 3 four ledge feeders 50 are placed in pairs,

each pair being formed by two ledge feeders. The ledge

feeders are placed opposite each other in each ledge feeder
pair, whereby each ledge feeder pair forms a module like

5 part in the application machine 10. Each ledge feeder 50

ledges 20, which are stacked upon each other.

The ledge feeders 50 are positioned so that each pair

of ledge feeders forms a module, as explained above,

10 whereby each pair of ledge feeders ig easily replaced ox

simply removed, 1% required. Additional ledge feeders may

also easgily be mounted into the application machine 10 so

rhat 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 frame 60, which lifting frame forms an enclo-
sure 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 lett H-profile 61 of the lifting frame
20 60. The bottom conveyors 82 and 84 TO the right 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-

nent are band conveyors having bands in the form of wooden

55 lamellas. The bottom conveyors could of course have lamel-

las in any other suitable material giving a sufficient

friction between each unit load 30 and transport surface ot

the conveyors. Each of the  conveyors-8i, 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 associlated parts

of the application machine. Each of the conveyors also com-

prises other necessary means foxr operating each conveyor.

35 This is readily understood by a skilled person. These means
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are common on the market and will therefore not be ex-

plained further. The bands of the conveyors could of course
have any other shape instead of lamellas as long as the
Function of transporting each unit load 30 is achieved by a
sufficient frictionm.

The type of conveyors to be used in the application
machine 10 according to the invention is chosen 1in relation
to the shape and size of the unit load 30. The features of

rhe outer surface of the unit load also are of importance.

This means that the friction between the bottom gsurface of

each unit load and the top or transporting surface of the

bottom conveyor 80 has to be sufficiently high when 1n con-

ract so that each unit load does not slide during trans-

port.

In other embodiments, the bottom conveyors 81, 82,

chine 10. These other means could for example be devices

that uses an unsymmetrical, e.g. an eccentric shape, for

pushing the unit load incrementally in and out of the ap-

plication machine. Automatically or manually operated lifts

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

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 -

F
vl

fixed devices could be in the form O

fixed plates or sur-

Y

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.
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The.unit load support rollers 90 comprise two rows of
rollers, one left row 91 and one right row 92, as seen in
the longitudinal direction of the conveyors 81, 82, 83, 84,
100 and 110. Each of the rollers in the left roll row 21
has a length essentially corresponding to the width of the
bottom conveyors 81 and 82. The rolls of the left roll row
91 are placed in parallel with the drive and support rolls
(not shown) for these two conveyors. Each of the rollers in
the right roll row 92 has a length esgentially correspond-
ing to the width of the bottom conveyors 83 and 84. The
rolls of the right roll row 92 are also placed in parallel

with the drive and support rolls (not shown) for these two

conveyors. Each of the rows 21, 92 of load unit support
rollers is enclosed at two. sides by the left H- proflle 61
of the llftlng frame. The left row 91 of the load unit sup-

port rollers 90 isvénclosed at the side adjacent the load-

ing conveyor 100 and right ends by the larger, left H-pro-

file 61 of the 1lifting.frame 60. The right row 92 is en-
closed at the side adjacent the loading conveyor 100 and
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

:n FIG 3. The two rows 91, 92 of unit load support rollers

2re enclosed at their fourth side by a conveyor frame (not

shown) .
Tn 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.
The lifting frame bars are designed and placed edgeways SO
that they are sufficiently stiff when lifting a unit load

30 and only use a small area in comparison to the area ot

the conveyors 81, 82, 83 and 84. The lifting frame may also

be manufactured by other types of bars instead of flat .

bars, e.g. round bars, hollow or solid square steel bars.
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e.g. in the

form of I- or H-beams, fulfilling the demands ot durability

:n relation to occupied area. The area of the lifting frame

60 being in contact with the bottom area of each unit load

30 when supported is adapted for distributing the weight of

—

are elimil-

The lifting frame 60 is lifted in the vertical direc-

tion by a lifting mechanism (not shown) . The lifting mecha-

nism is designed as turnable arms 1in this embodiment. Each

arm is rotatably fixed at a first end agalnst the conveyor

frame of the bottom 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 1ift the left lifting frame

61 and the other four to lift the right lifting frame 62.

The armsaare‘placed below each lifting frame with their

~olls in contact with the associated lower edge of each

lifting frame 61, 62 from below. The rolls are

ing parts between the arms and the lower edges

ing frames 61 and 62 when lifting and lowering

the contact-
of the lift-
the lifting

frame. This means that the rolls roll against the lower

edges of the lifting frames when the arms are rotated. Each

rhe arms is essentially horizontal before 1

1l

O

ifting and

2fter lowering of the lifting frames, and essentially ver-

rical after 1lifting the lifting frames and dur

ing the ap-

plication of loading ledges 20. Each arm performs a syn-

chronised rotational movement and may be rotated by, Ior

example, an electric motor or any other- suitab

arms do not perform a whole rotation, they are

-

from an essentially horizontal position, 1.e.

sbout 0° from the horizontal, to an essentially vertical

le means. The

only turned -

from an angle

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 su

e.g. pneumatically or hydraulically driven cyl

itable means,

inders, which
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are attached to the lifting frame with their piston rod and
fixed to the conveyor frame at the other end.
FIG 4 shows the main parts of the application machilne

10 according to the invention in a perspective view. Here,

the unit load 30 with packages 40 is seen to the left on

the loading conveyor 100. The unit load in FIG 4 1is shown

transparent for clarity reasons. The four ledge feeders 50

are seen in the middle in FIG 4. Each ledge feeder has a
stack/pile of loading ledges 20, each of the ledge feeders

is somewhat angled, i.e. each ledge feeder 50 1s attached

with an angle of 5° to 45° from the vertical direction,

oy

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

be positioned straight up 1in the vertical direction, as 1is

- readily understood by a skilled person. If the ledge feed-

ers would be positioned straight up in the vertical direc-

tion, the ledges would have to be prevented from falling:

out of the ledge feeders by some kind of stop, e.g. a wall

or a guidingibeam.

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

plication machine 10 is mounted onto a bottom 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 connects
the loading conveyor 100 with the feeding conveyor 110. The

bottom frame 120 forms the support for the bottom conveyors
81, 82, 83 and 84, the lifting frame 60, the unit load sup-
port rollers 90 (shown 1in FIG 3), the ledge feeder supports
130, and the ledge feeders 50.

Each ledge feeder 50 and/or even conveyor 81, 82, 83,

84 of the application machine 10 can also, as an alterna-

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. Moreover, ..

the loading and feeding conveyors 100 and 110, which .form
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the application system together with the application ma-

chine 10, may also be separate units.

FIG 5 only shows two of the four ledge feeders 50 and

the bottom conveyors 81, 82, 83, 84 of the application ma-

chine 10 in more detail. Here, the loading conveyor 100,

the feeding conveyor 110, the stored/stacked loading ledges

20, and movable application means are excluded for clarity

reacsons. The two shown ledge feeders constitute only one
half of each pair of ledge feeders 50, and the other half,
i.e. the other ledge feeder opposite each of the shown

ones, is excluded for clarity reasons.

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
when the application method according to the invention is
described later on in this deécription.=

FIG 6 shows one of the four ledge feeders 50 more

clearly. Each ledgeqfeeder 50 comprises a ledge frame 51

with a shape essentially corresponding to a L-shape when

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 i1t. A vertical frame part 517,

i.e. the longer leg of the L-shaped ledge frame 51 extends

upwards in FIG 6. A horizontal frame part 51", 1i.e. the

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

_
p—tb

horizontal frame part 51" will be called the short leg o:

the ledge frame 51. For supporting and holding the two legs
51', 51" of the L-shaped ledge frame 51 together both wver-

tically and laterally, a perpendicular support frame 53 1is

placed in the angle between the legs. The loading ledges 20

are stacked upon each other along the long leg 51' of the

y—

ledge frame 51 forming a pile of at least one-loading ledge

up to many loading ledges. The loading ledges are supported
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or held by the displaceable frame 52 in such a way that the
loading ledge at the bottom of the loading ledge stack may

easily be separated from the adjacent/next loading ledge

above it. Thig separating mechanism for removing loading

ledges will be explained in more detail with reference toO
FIG 15.

In this embodiment, as shown in FIG 6, the longer leg

51' of the L-formed ledge frame 51 comprises several sup-

ports in the form of essentially horizontal and parallel

bars. These bars extend between two vertical and parallel

legs forming the longer leg, whereby the vertical frame

part, i.e. the longer leg 51' has a shape essentially cor-

responding to a ladder-like structure.

The horizontal frame part 51" (shown in FIG 6) 1s at-

tached to the displaceable framé 52 by screws (not shown)

and attached to the support frame 53 and the long leg 51°

by welding but could of course be attached by any othexr de-

tachable or undetachable means.

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

low in more detail without movable parts for displacement.

The displaceable frame 52 comprises two malin parts, a first

protruding member 54 and a second rectangular member/£rame

55. The protruding member 54 extends perpendicularly out-

wards from the middle section at one side of the second

rectangular member and has a free end that 1s attached to

means for displacing the frame 52 when mounted in the ap-

plication machine 10. The protruding member 1is detachably

attached at the other end to the second rectangular member

pri--

55 by screws. The protruding member may of course be at-

tached to the second rectangular member by any other suilt-

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 1s formed.-

by four members, two long members 58' and 58", and two
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short members 59' and 59". The protruding member 54 1is at-

tached essentially in the middle of the second member 58"

of the two long members. The second rectangular member 55

also has two long projections 56 placed beside each other

with a distance between them and arranged on the inside of
the first long member 58'. The second rectangular member 55
also comprises two short projections 57 placed essentially
opposite the two long projections on the inside of the sec-
ond long member 58". The two short members 59 and 59" hold

the two longer members 58' and 58" together, 1.e. the two

long members form the long sides of the rectangular frame

55 and thé two short members form the short sides of the

frame.

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

Q.symmetrically'on the inside of the°1ong*members 58', 58"

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 loading ledges 20 stacked upon each other.

The two long projections 56 are used for separating 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

heights, this is more clearly seen in FIG 15. These upper
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

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 more
than two' separating projections 56 and more than two sup-

porting projections 57.



10

.15

20

25

30

35

CA 02487449 2004-11-26

WO 03/099676 PCT/SE03/00635

13

FTE 8 shows the bottom frame 120 in more detail. The

bottom frame has two slender horizontal and parallel mem-

bers 121, two thick vertical and parallel members 122,

rhree thick horizontal and parallel members 123, and SiX

slender vertical and parallel members 124. The two thick

vertical members 122 connect and hold the three thick hori-
zontal and parallel members 123 with a certailn distance

from each other. These members 122 and 123 are perpendicu-

lar to each other and constitute the main part of the bot-

g
p—

rom frame 120. These members 122 and 123 have the shape or

a rectangular frame with one of the three thick horizontal

and parallel members dividing the frame into two rectangu-

1ar frames. Moreover, the bottom frame has means in the
form of holes and projections so that the bottom conveyors
81, 82, 83, 84 can be removably attached to it . Some of
theée means are also used for holding and supporting the

removably attached ledge feeder supports 130 for each ledge

feeder 50. This bottom frame can be designed 1n many ways,

ag is readily understood by a skilled person, and 1s there-

fore not explained further.

i

If the ledge 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 other, e.g. they

would be arranged on the floor or any kind of mounting in-

stead, 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

shown in FIGS 3, 4, and 5) is shown in more detail. Each

ledge feeder support comprises a pailr of vertically upward
extending connecting parts 131, against which the associ-
ated ledge feeder 50 is to be detachably mounted. Each

ledge feeder support also comprises a pair of horizontally

gy

extending connecting members 132. Each oI the horizontal
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connecting members is detachably mounted at a first end

132' onto the associated bottom conveyor 81, 82, 83, 84.
Each ledge feeder support 130 also comprises inclined parts
133 for slidably transporting each loading ledge 20 from
its stored upper position when the loading ledge ls re-

leased into its lower application position. Each of the in-

clined parts 133 extends with an angle from a first end
133' adjacent the first end 132' of the associated horizon-
tal connecting member 132 towards the vertically extending
connecting parts 131. A second end 133" of each inclined
part 133 ends a distance from the vertically extending con-

necting parts, i.e. the second end 133" 1is a free end.

Moreover, each ledge feeder support also comprises support

‘members 134 extending vertically downward. The vertical

support members 134 act as supporté against the member 121
(shown in FIG 8) of the bottom frame 120 (also shown in FIG

5) . Each ledge feeder support 130 also comprises support
neans 135 for attachment of devices, e.g. pneumatically or
hydraulically driven cylinders, for displacing the frame 52

during operation of the application machine 10.

Fach of the vertical connecting parts 131 in FIG 9

has a first free end 131' and a second end 131" connected

ro the horizontal connecting members 132. The second end

131" is attached to its associated horizontal connecting

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 i1is about one

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 certaln distance, in this

case, about one third of its total length from the connect-

ing point of the vertical connecting part and is terminated..
as a free end 132" to the right in FIG 2.
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Alternatively, in another embodiment of the ledge

feeder support 130, the inclined parts 133 may be excluded
and replaced with a pivotable device (shown in FIG 12-14).
This device could have an arm 150 with a first end belng

moved in a path essentially corresponding to the

shape/contour of the inclined parts 133 when seen Lrom the
silde.

A further development of the ledge feeders 50 would

be to lower each ledge feeder 50 by eliminating the verti-

cal connecting parts 131 of the ledge feeder support 130.

This means that 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-
tion. | | | |

FTC@ 10 and 11 shows the detachment device 140 of each
ledge feeder 50 (shown in FIG 6) for removing or detaching
cach loading ledge 20 from the next loading ledge that 1s
stacked above it. The detachment device 140 comprises two

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

inside a path (not shown) having guiding surfaces, against
which the guide rolls roll, thereby guiding the detachment
device in the right path. The ear 142 is attached to oper-

ating means for moving the detachment device 140 and the

finger-like members so that the finger-like members 141

1peel off", i.e. removes a first loading ledge from the

next above it. Each of the finger-like members 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 1t down

until the loading ledge is released. The frame.143 1is fixed.

-

to :he 1ower backside of the ledge feeder 50, ‘as shown 1in
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FIG 6. This procedure will be explained in more detaill when

the method according to the invention for application of

the loading ledges 1is described later in this description.

The means for operating the detachment device 140 could for
example be pneumatically or hydraulically driven cylinders.
FIG 12-15 show the different steps in the method ac-

cording to the 1nvention for mounting loading ledges 20

onto two opposite, lower edges of each unit load 30 by

utilising the application machine 10 according to the in-
vention. The application method will now be described with

reference to these drawings.

In FIG 12, a side view shows parts of the application
machine 10. Here, one unit load 30 is transported or moved

into a first position in the application machine 10 and is

J—

copped in a first application position. Here, a part of
the unit load 30, a part of the bottom conveyors 80, the
loading ledges 20, one ledge feeder 50, and the telescopic

pivotable arm 150 of the application machine 10 are sche-

matically shown for clarity reasons. The telescopic arm 150

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

frame 60 in a second application position. Here, the arm

g

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 fallg into the arm 150, also shown in FIG 13. In

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

tl

of the unit load 30, also shown. with dashed lines. The arm,

i.e. 1ts first receiving end, is pushed forward until the -
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upper vertical flange 21 of the loading ledge 20 (shown in

FIG 2) comes into contact with the unit load 30.

In the next step, as seen 1n FIG 14, the unit load 30

has been lowered by the lifting frame 60 until it contacts
the upper surface of the horizontal flange 22 of the load-
ing ledge 20. Then, in FIG 14, the telescopic arm 150 is

pulled back or withdrawn to the right, as shown with dashed
lines. Finally, the unit load 30 with loading ledges 20 is

transported or moved out of the application machine 10 so

that another unit load may be transported or moved into the
application machine and be equipped with loading ledges.
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

lqad 30"by‘méans of the lifting frame 60 and the moving of
the telescopic arm 150 can be done at the same time. This
is readily uhdérsﬁood 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-

plication machine. An application 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.

The separating of stacked loading ledges 20 1s shown

more clearly in FIG 15. Here, the displaceable frame 52 1is

moved in a first step to the right a distance essentially

corresponding to the length of the short projections 57 on

the second rectangular frame 55. Then, 1in a second step,

the longer projections 56 move in between the lowest load-

ing ledge and the one above it until inclined lower parts

publer

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
hindering the loading ledge above from following i1t. The
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inclined part pushes the lowest loading ledge until it is

released by means of the detachment device 140 (shown in
FIGS 6 and 10).

The peeling off-function of the detaching device 140
could be achieved by means using vacuum for gripping the
lowest loading ledge 20. These vacuum means would pull the

lowest loading ledge loose from the loading ledge above 1it

and release it so that it is transported into its applica-
tion position instead of finger-shaped members 141. This

gripping of loading ledges by using vacuum may be achieved
by means in the form of suction cups or suction power gen-

erated by air while, at the same time, holding the loading

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

The ledge feeders 50 could also be positioned hori-

zontally so that the loading ledges 20 were to be removed

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 loading
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

due to the inclination of the path and starts to lift the

unit load and a second end of the loading ledge would fol-

low until the unit load were fully lifted.

g

FRach of the loading ledges 20 is preferably made of ..

only one recyclable plastic. This means that the loading

ledges are easily recycled, firstly, by being granulated,

melted and moulded into a new loading ledge after i1t 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:
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there is no risk of using a broken loading ledge a second

time.

The design and structure of the loading ledges also

enable a larger storage of loading ledges without increas-

5 1ing the required space. Moreover, more loading ledges may

gy

be transported 1n a truck or on a tralin 1f the loading

ledges are to be used more than once in comparison to

wooden pallets.

10
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CLAIMS
1. A system (10, 100, 110) for applying loading

ledges (20) onto a unit load (30) positioned on supporting
means (81, 82, 83, 84), the system comprising a application

machine (10),

characterized by means for separating the unit load

(30) from the supporting means (81, 82, 83, 84) in the ver-

tical direction,

and by means (50, 51, 52, 130, 140) for applying at

least one loading ledge (20) to at least two opposite,

lower edges of the unit load (30) when separated from the

supporting means.

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

wherein the application machine (10) is placed between a
loading conveyor (100) and a feeding conveyor (110).
3. A gystem (10, 100, 110) according to claim 1,

wherein the application machine (10) is provided with at

least one pair of ledge feeders (50).

4. A system (10, 100, 110) according to claim 3,
wherein the means for separating the unit load (30) from

the supporting means (81, 82, 83, 84) i1s a vertically mov-

able separating frame (60) (.

5. A system (10, 100, 110) according to claim 3,

wherein each ledge feeder (50) comprises a essentially L-

shaped frame (51) having a vertical frame part (51'), a

horizontal frame part (51"), and a support frame (52)

placed under the two frame parts.

6. A system (10, 100, 110) according to claim 5,

wherein each ledge feeder (50) further comprises a detach-
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ment device (140) for automatically removing a lowest load-

ing ledge (20) from a loading ledge above it.

7. A system (10, 100, 110) according to claim 6,

wherein the detachment device (140) is a pneumatically, hy-

draulically, or electrically driven mechanism.

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

wherein the supporting means (81, 82, 83, 84) are fixed

supports.

9. A system (10, 100, 110) according to claim 1,
wherein the supporting means (81, 82, 83, 84) are convey-

ors .

10. A system (10, 100, 110) according to claim 4,

wherein the vertically movable separating frame (60) 1is

made of flat bars placed edgeways.

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

wherein the vertically movable separating frame (60) com-

prises at least one part (61, 62) having a shape when seen

from above egsentially corresponding to a H.

12. A method used in the system (10, 100, 110) ac-

cording to claim 1,

characterized by the steps ot

placing a unit load (30) in a first application posi-

tion in the application machine (10),

separating the unit load (30) from the supporting

means (81, 82, 83, 84) in the vertical direction so that

the unit load is positioned in a second application posi-

tion,

applying at least one loading ledge (20) onto at.

least two opposite, lower edges of the unit load (30),
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moving the unit load in the vertical direction into

contact with the at least two loading ledges (20),

and, finally, removing the unit load (30) with load-

ing ledges from the application machine (10).

13. A method according to claim 12,

characterized by a preceding step of

transporting each unit load (30) into the applica-
tion machine (10) by means of a loading conveyor (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).
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