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(54) Title: A TRANSPORT UNIT FOR A STACK OF PANELS

(57) Abstract: The invention relates
/ to a transport unit which comprises
a plurality of panels (2) selected
from a group consisting of insulating
panels (2). The panels are preferably
rectangular and are stacked in one or
more adjoined stacks to form a pile

of panels (2) shaped as a substantially

rectangular prism.  The rectangular

prism has a bottom surface, a top

surface, a front surface, a back surface

and at least two side surfaces. The

bottom surface is supported using one

or more support elements (3), wherein

“

at least one of the support elements
has a length of at least 15 % of the
perpendicular distance between the
front surface and the back surface. The
transport unit further comprises one or
more carrying feet (4) for carrying the

pile of panels, wherein the carrying feet (4) for carrying the pile of panels are at least partially in contact with the one or more
support elements, where the one or more support elements (3) represent the interface between the bottom surface of the panel pile

and the carrying feet (4).
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A TRANSPORT UNIT FOR A STACK OF PANELS

The present invention relates to a transport unit
comprising a plurality of panels selected from the group
consisting of insulating panels including fibre and foam
based insulating panels and other fibre and foam based

panels.

Traditionally the fibrous materials are frequently
supplied to the users in the form of panels in relatively
large dimensions. These panels can be covered on one oOr
several of their surfaces, with a protective sheet
material and the panels are themselves joined in bundles

assembled by a sheath.

In accordance with a general ecological trend, also the
insulation material industry wants a reduction in the
packaging materials, since usually these packaging
materials cannot be used at the places where the insula-
ting panels are used and therefore need to be disposed
of.

A transport unit is known from e.g. DE 92 18 320 Ul. This
transport unit transports panels of insulating material,
where a plurality of panels of insulating material are
arranged on top of each other to form a stack, the
lowermost panels of insulating material being placed on
two support elements which consist of a material useful
for insulation purposes e.g. wool. The stack of panels of
insulating material and the support elements are then
enclosed by a sheet, so that the stack of panels of
insulating material and the support elements form a
stable transport unit because of the sheet. One of the

problems with this transport unit is that it has high



WO 03/000567 PCT/DKO02/00418

10

15

20

25

30

production costs, because the two support elements

consist of wool.

A transport unit is also disclosed in WO 98/23497 wherein
a transport unit <consisting of several ©panels of
insulating material is stacked on support elements made
of a material suitable for insulation purposes. The
support elements and the panels of insulating material
are connected and both enveloped by a foil cover. This
transport unit solves the problem concerning a reduction
of the amount of packaging material for transport units
consisting of a plurality of panels of insulating

material.

This transport unit is only suitable for transport of a
few panels of insulating material. Several panels of
insulating material can only be stacked in a specific way
or the stability of the disclosed transport unit 1is

adversely affected to a significant degree.

Accordingly, there remains a need for a transport unit of
the above-mentioned kind, which does not exhibit the
above-identified drawbacks, and which 1s particularly

suitable for stacks in all size.

In view of prior art, the object of the invention is
additionally to reduce the amount of packaging material
for transport units consisting of a plurality of panels
of insulating material, without the stability of such
transport units being adversely affected to a significant

degree.

The object of the present invention is also to provide a

transport unit which is stable with all kinds of panels
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of insulating material during transport, and where these
several panels of insulating material can be stacked in

any desired way.

A further object of the present invention is to provide a

transport unit which can be produced at low cost.

Yet another object of the present invention is also to
provide an alternative transport unit to the known

transport unit disclosed in WO 98/23497.

The objectives are achieved with the transport unit

according to the invention as defined in the claims.

The invention relates to a transport unit, which
comprises a plurality of panels selected from a group
consisting of insulating panels including fibre and foam
based insulating panels and/or other fibre and foam based
panels. The panels are preferably rectangular and are
stacked in one or more adjoined stacks to form a pile of
panels shaped as a substantially rectangular prism. The
rectangular prism has a bottom surface, a top surface, a
front surface, a back surface and at least two side
surfaces. The bottom surface 1is supported using one oOr
more support elements, wherein at least one of the
support elements has a 1length of at least 15 %,
preferably at least 50 % of the perpendicular distance
between the front surface and the back surface. The
transport unit further comprises one or more carrying
feet for carrying the pile of panels, wherein the
carrying feet for carrying the pile of panels are at
least partially in contact with the one or more support
elements, where the one or more support elements

represent the interface between the bottom surface of the
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panel pile and the carrying feet. The carrying feet are
panels selected from the group consisting of insulating
panels including fibre and foam based insulating panels

and/or other fibre and foam based panels.

The transport unit comprises a plurality of panels. These
panels are selected from a group consisting of insulating
panels including fibre and foam based insulating panels
and other fibre and foam based panels. In principle the
insulating panels may be any kind of panels which is

normally used as an insulation material.

In particular the transport unit is suitable for bendable

or low-density insulation material.

The panels are preferably rectangular, but could also
have a shape as a roll, where the rolls could be placed
in the horizontal and the vertical direction on the

transport unit.

The panels preferably have a density in the interval 10-
250 kg/m® .

In a preferred embodiment the transport unit comprises 12
layers. Each of these layers comprises 4 panels, each
with a length of 1000 mm and a width of 600 mm. The

panels are made of mineral fibre e.g. rock wool.

So as to reduce the quantity of packaging material
required for this type of transport wunit without
adversely affecting stability, the invention proposes
that the insulating panels should be stacked in two or

more adjoined stacks.
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The one or more stacks preferably have a width of 600 mm
and the transport unit preferably a total height of 1300

mm .

The one or more stacks should preferably be arranged in
such a way that at least partly they share one or more of

the support elements.

The one or more adjoined stacks form a pile of panels
having a shape of a substantially rectangular prism. The
rectangular prism comprises a bottom surface which is
supported by using one or more support elements, wherein
at least one of the support elements has a length of at
least 15 %, preferably at least 50 % of the perpendicular

distance between the front surface and the back surface.

The one or more support elements preferably support the
one or more panels lying closest to the one or more
support elements and/or support the bottom surface of the
substantially rectangular prism. By supporting the one or
more panels the transport unit is stable during the

transport.

The one or more support elements are preferably a
material having a tensile strength above 4 MPa measured
in the length direction according to ASTM D638. The one
or more support elements having a tensile strength above
4 MPa do not cause damage to the insulating panels during
transport. In a preferred embodiment the one or more
support elements are made of a wood like material having
a tensile strength above 4 MPa measured in the main

direction of the fibers.
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The one or more support elements are preferably made of a
material selected from the group consisting of wood,
plastic, metal or any composite material. The one or more
support elements preferably made of metal could be in any
shape likewise a Jl-shape, T-shape, a M-shape or an L-

shape.

In a preferred embodiment one or more support elements
have a tensile strength which is essentially higher than
the tensile strength of the one or more panels 1lying
closest to the one or more support elements. The one or
more support elements, if more than one, are preferably
parallel to each other. The one or more support elements
preferably have a length corresponding to the length of
one or more panhels, and preferably have a width
corresponding to 10-20 % of the width of one or more
panels, and preferably have a thickness corresponding to

1-20 % of the thickness of one or more panels.

In another preferred embodiment the one or more support
elements in the longitudinal direction are preferably
perpendicular to the longitudinal direction of the two or

more carrying feet.

In a preferred embodiment the transport unit according to
the invention could also comprise a pull strap in
combination with at least two vertical beams e.g. timber
beams. These beams are placed beside the plurality of
panels and have the function as an attaching point for
the pull strap which is placed along the length direction
of a panel. The pull strap in combination with at least
two vertical beams keeps the transport unit stable during

the transport.
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The two or more carrying feet for carrying the pile of
panels according to the invention are placed under or in
partial contact with the bottom surface and the one or
more support elements. The two or more carrying feet are
preferably glued on or fastened mechanically e.g. with a

nall or the like to the one or more support elements.

The carrying feet are panels selected from the group
consisting of insulating panels including fibre and foam
based insulating panels and/or other fibre and foam based

panels.

The carrying feet may also be panels of insulating
material comprising one or more layers having one or more
densities, and where the density of the lowest density

layer is at least 30 kg/m®.

Consequently it is possible to use the carrying feet in
the construction of insulating structures. The carrying
feet may be used in roof insulation. The carrying feet
are adaptable to the roof insulation panel, as an example
the carrying feet fit with the roof insulation panels,
adaption work, e.g. cutting, can be avoided, which also

saves material.

In a preferred embodiment the carrying feet are trapezium

shaped especially for use in roof insulation.

The carrying feet preferably have a length of 1000 mm, a
width of 300 mm and a height of 90 mm.

The rectangular prism also comprises a top surface which
in a preferred embodiment is applied with one or more

support frames or two or more support corners.
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The support frame has preferably a dimension and shape
corresponding to the dimension and shape of the top
surface of the pile of panels, where the support frame
preferably covers between 10-25 % of the size of the top
surface of the pile of panels. In principle the support
frame could cover 100% of the top surface area of the

pile of panels.

The support corners preferably have a dimension and shape
corresponding to the dimension and shape of the corner of
the pile of panels, where the support corners are
preferably constituted by the joining of the top surface,
a side surface and a front or back surface, respectively,
of the pile of panels. Use of a support frame as
described above makes the transport unit according to the

invention stable during the transport.

In another embodiment the stack of panels is also applied
with a tape or a glass fibre bond preferably wrapped
around to the one or more adjoined stacks to form a pile
of panels or placed perpendicularly to the length

direction of the panels.

A transport unit according to the invention, comprising
one or more support elements, two or more carrying feet
and the pile of panels applied with a support frame or
two or more support corners, is partly or totally
surrounded'by a foil. The foil is applied tightly around
one or more support elements, two or more carrying feet
and the pile of panels applied with a support frame or

two or more support corners.
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The foil preferably has a foil thickness of 10-200 pm and
more preferably a thickness of 15-60 um.

The foil is preferably made of a material selected from
the group consisting of polyethylene, polypropylene,
polyamide, polyvinyl chloride or polyvinyl alcohol. In a
preferred embodiment the foil is shrink foil used for the

wrapping.

In a preferred embodiment the transport unit is partly or

totally surrounded by a hydrophobic foil to withstand

adverse weather conditions e.g. rain or snow.

The invention also relates to a transport unit, which
comprises a plurality of panels selected from a group
consisting of insulating panels including fibre and foam
based insulating panels and/or other fibre and foam based
panels. The panels are preferably rectangular and are
stacked in one or more adjoined stacks to form a pile of
panels shaped as a substantially rectangular prism. The
rectangular prism has a bottom surface, a top surface, a
front surface, a back surface and at least two side
surfaces. The one or more adjoined stacks are supported
using one or more body-belts, wherein at least one of the
body-belt covers at least 15 %, preferably at least 30 %
of the surface area of said one or more adjoined stacks.

The transport unit further comprises one or more carrying
feet for <carrying the pile of panels, wherein the
carrying feet for carrying the pile of panels are at
least partially in contact with the one or more support
elements but not in contact with the body-belt, and where
the one or more support elements represent the interface
between the bottom surface of the panel pile and the

carrying feet. The carrying feet are panels selected from
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the group consisting of insulating panels including fibre
and foam based insulating panels and/or other fibre and

foam based panels.

In a preferred embodiment the one or more body-belts are
placed all around the one or more stacks in vertical or
horizontal direction and are made of a flexible or

elastic material.

An embodiment of the transport unit according to the
invention is described in the following with reference to

the drawing in which

Figure 1 and figure 2: show a preferred embodiment of a

transport unit according to the invention.

Figure la shows the front side of a transport unit 1
according to the invention. The transport unit comprising
a plurality of panels 2, which are preferably being
rectangular and are stacked in one or more adjoined
stacks to form a pile of panels 2. The panels 2 are
supported by support elements 3 at the bottom surface.
The support elements 3 are resting on carrying feet 4. In
order to stabilize the piles or stacks of panels 2 the
top surface of the transport unit is supplied with a

support frame 5.

Figure 1b shows the transport unit 1 from one side
surface. The transport unit 1 also contains two stacks of
panels 2 on the width of the unit. The two stacks of
panels are each supported by two support elements 3,
which are further supported by carrying feet 4. The top
surface of the transport unit 1 is applied with a support

frame 5.
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Figure 1lc shows the transport unit 1 seen from above. The
transport unit 1 contains four stacks of panels 2 which
have a width corresponding substantially to the half of
their length. The four stacks of panels 2 are supported
by a support frame 5. The support elements 3 and carrying

feet 4 are indicated by dotted lines.

Figure 2a shows the front side of a transport unit 1
according to the invention. The transport unit comprising
a plurality of panels 2, which are preferably being
rectangular and are stacked in one or more adjoined
stacks to form a pile of panels 2. The panels 2 are
supported by a body-belt 6. The transport unit further
comprises carrying feet 4. In order to stabilize the
piles or stacks of panels 2 the top surface of the

transport unit is provided with a support frame 5.

Figure 2b shows the transport unit 1 from one side
surface. The transport unit 1 also contains two stacks of
panels 2 on the width of the unit. The panels 2 are
supported by a body-belt 6. The transport unit further
comprises carrying feet 4. The top surface of the

transport unit 1 is provided with a support frame 5.
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Claims:

1. A transport unit comprising a plurality of
panels selected from a group consisting of insulating
panels including fibre and foam based insulating panels
and/or other fibre and foam based panels, said panels
preferably being rectangular and being stacked in one or
more adjoined stacks to form a pile of panels shaped as a
substantially rectangular prism having a bottom surface,
a top surface, a front surface, a back surface and at
least two side surfaces, said Dbottom surface being
supported using one or more support elements, wherein at
least one of said support elements has a length of at
least 15 %, preferably at least 50 % of the perpendicular
distance between the front surface and the back surface,
said transport wunit further comprising one or more
carrying feet for carrying the pile of panels, wherein
said carrying feet being panels selected from the group
consisting of insulating panels including fibre and foam
based insulating panels and/or other fibre and foam based
panels, and being at least partially in contact with the
one or more support elements, said one or more support
elements representing the interface between the bottom

surface of the panel pile and the carrying feet.

2. A transport unit according to claim 1, wherein
the one or more support elements have a tensile strength
which is essentially higher than the tensile strength of
the one or more panels lying closest to the one or more
support elements, said one or more support elements
preferably being of a material having a tensile strength
above 4 MPa measured in the length direction according to
ASTM D638.
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3. A transport unit according to claim 1 or 2,
wherein one or more support elements support the one or
more panels lying closest to the one or more support
elements and/or support the bottom surface of the

substantially rectangular prism.

4, A transport unit according to any one of the
preceding claims, wherein one or more support elements,
if more than one, are preferably parallel to each other,
said one or more support elements having preferably a
length corresponding to the length of one or more panels,
and preferably having a width corresponding to 10-20 % of
the width of one or more panels, and preferably having a
thickness corresponding to 1-20 % of the thickness of one

or more panels.

5. A transport unit according to any one of the
preceding claims, wherein one or more support elements in
the longitudinal direction are preferably perpendicular
to the longitudinal direction of the one or more carrying
feet.

6. A transport unit according to any one of the
preceding claims, wherein one or more support elements
are made of a material selected from the group consisting

of wood, plastic, metal or cardboard.

7. A transport unit according to claim 6, wherein
one or more support elements made of metal or plastic
preferably has a Jl-shape, T-shape, a MN-shape or an L-
shape.

8. A transport unit comprising a plurality of

panels selected from a group consisting of insulating
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panels including fibre and foam based insulating panels
and/or other fibre and foam based panels, said panels
preferably being rectangular and being stacked in one or
more adjoined stacks to form a pile of panels shaped as a
substantially rectangular prism having a bottom surface,
a top surface, a front surface, a back surface and at
least two side surfaces, said one or more adjoined stacks
being supported using one or more body-belts, wherein at
least one of said body-belts covers at least 15 %,
preferably at least 30 % of the surface area of said one
or more adjoined stacks, said transport unit further
comprising one or more carrying feet for carrying the
pile of panels, wherein said carrying feet are panels
selected from the group consisting of insulating panels
including fibre and foam based insulating panels and/or

other fibre and foam based panels.

9. A transport unit according to claim 8, wherein
one or more body-belts are placed all around the one or

more stacks in vertical or horizontal direction.

10. A transport unit according to claim 8 or 9,
wherein one or more body-belts are made of a flexible or

elastic material.

11. A transport unit according to any one of the
preceding claims, wherein the panels are preferably
bendable, said bendable panels being stacked in two or
more adjoined stacks to form a pile of panels having a

shape of a substantially rectangular prism.

12. A transport unit according to any one of the
preceding claims, wherein the panels are preferably

stacked in two or more adjoined stacks to form a pile of
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panels having a shape of a substantially rectangular
prism comprising a bottom surface, a top surface, a front
surface, a back surface and at least two side surfaces,
said top surface being applied with one or more support

frames or two or more support corners.

13. A transport unit according to claim 12, wherein
said support frame has a dimension and shape
corresponding to the dimension and shape of the top
surface of the pile of panels, said support frame
preferably covering 10-25 % of the size of said top

surface of the pile of panels.

14, A transport unit according to claim 12, wherein
said support <corners have a dimension and shape
corresponding to the dimension and shape of the corner of
the pile of panels, said support corners being preferably
constituted by the joining of the top surface, a side
surface and a front or back surface, respectively, of the

pile of panels.

15, A transport unit according to any one of the
preceding claims, wherein the panels are preferably
stacked in two or more adjoined stacks to form a pile of
panels having a shape of a substantially rectangular
prism comprising a bottom surface, a top surface, a front
surface, a back surface and at least two side surfaces,
said stack of panels being applied with a tape or a
glasfiber bond preferably wrapped around the one or more
adjoined stacks to form a pile of panels or placed in the
length direction of the panels.

16. A transport unit according to any of the

preceding claims, wherein one or more support elements,
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two or more carrying feet and the pile of panels applied
with a support frame or two or more support corners are

partly or totally surrounded by a foil.

17. A transport unit according to claim 16, wherein
said foil is made of a material selected from the group
consisting of polyethylene, polypropylene, polyamide,
polyvinyl chloride or polyvinyl alcohol.

18. A transport unit according to claim 16 or 17,
wherein said foil preferably has a foil thickness of 10-

200 pum and more preferably a thickness of 15-60 pm.
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