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ABSTRACT

A blank for a rack (19;21) with at least one shelf (6;22) 1s

designed as a starting plate (5;21) with at least one bending

region

(7;9;15;23;25;30;32) 1n the form a number of segments

(3) and openings (4). The starting plate (6;22) comprises a

number of elements (6;8;12;14;18;22;24;28;31) which

a side

~ach have

pr = .

extending along a bending region (7;9;15;23;25;30;32)

gr—

while the other sides of the element are free whereby the rack

(19;21)

is quickly and easily formed by bending these elements

about their bending regions. The rack 1s strong and durable

and has

a long lifetime.
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A BLANK FOR A RACK

The 1nvention relates to a blank in the form of a starting
plate which can be unfolded to a rack with at least one shelf
and which comprises that the plate consists of a material
which can be permanently deformed, that the plate 1s formed
with at least one bending region 1in the form of a number of

segments and openings, that the plate 1is formed with a number

of elements, which each have a side that extends along a

1]

bending region while at least one of the remaining sides of

the elements 1s free, and that the rack is formed by bending

the elements about their bending regions.

Such racks are used to a large extent as exhibiltion stands for

presentation of different objects, e.qg. goods in a

supermarket. Those companlies or shops that use these stands

often make use of many of them and will additionally regularly

have a need for quickly and easily to, as a supplement,

assemble more than those already in use.

However, exhibition stands take up space, which 1s wusually
valuable. Thus, for considerations of space they are regularly

stocked 1n a plane condition.

P

By way of example can be mentioned the exhibition stands known

from the patent documents US No. 4,311,100 and WO 2004110222

that can be folded up of one single flat piece of cardboard.

However, these known stands have the significant deficiency

that they are difficult and time consuming to unfold and fold

agaln. Furthermore, the stands are generally not sufficient

collapse resistant and stable. Additionally, cardboard is a
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very weak material, which 1is not wvery stable in use. Thus, an
exhibition stand of cardboard will only have a comparatively

short lifetime and will in the long run be expensive to use.

The patent document WO 97/48309 mentions a plate with a number
of folding lines delimiting a number of elements. When folding

about the respective folding lines a three-dimensional

L

furniture structure 1s formed. It 1s indicated that the plate

can be a rack with shelves. Stability and ability to carry a
weight 1s achieved by means of bended flaps for strengthening
the rack and tongues for interconnecting the elements. In many
cases, the flaps are so long that it is not possible to bend
them manually about the folding lines unless the plate 1s thin

such as indicated in the patent document. The folding lines of

the shelves are not constructed to take up the load, which
influences the shelves in use. The known plate is difficult to

unfold and assemble into for example a sustainable rack.

Similar complicates racks are known from US patent No. 6 378
719 Bl, German patent application DE 41 18 483 Al, and German
utility model DE 29 806 918 Ul.

pr_ .

A first aspect according to the invention consists in

providing a blank of the kind mentioned 1in the opening

paragraph, which 1s quickly and easily unfolded into a rack.

A second aspect according to the invention consists in

providing a blank of the kind mentioned in the opening

paragraph for constructing a strong and stable rack.

A third aspect according to the invention consists in

providing a blank of the kind mentioned 1in the opening
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paragraph for constructing a collapse resistant and stable

rack.

A fourth aspect according to the invention consists 1n
providing a blank of the kind mentlioned 1in the opening

paragraph for constructing a rack with a long lifetime.

A fifth aspect according to the 1nvention consists 1n
providing a blank of the kind mentioned 1in the opening
paragraph for cheaper construction of a rack than known

hitherto.

The new and unique according to the invention consists 1in the
fact that the at least one shelf 1s formed as a cantilevered
bar which 1s restrained in the associated bending region, and
that the plate comprises two opposing side elements which
extend along each their bending region and which at bending
about their respective bending regions form the sides of the

rack.

The structure according to the invention advantageous results
in that the rack quickly and easily can be formed simply by
bending the different elements of the plate about their

bendlng regions. Subsequently, the elements do not need to be
connected further, as the segments of the bending regions in

the present case are of a material, which can be formed with

permanent deformations. In this state the bending regions are
so strong that they by themselves can carry the proper welght
of the shelves as well as the weight, which influences the

shelves 1n use.

Thus, the rack 1s cheaper to produce than normally, as no time
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is spent on separate joining and no costs are spent on joining

means Such as e.g. screws.

As the finished rack is produced of a material, which can be
formed with permanent deformations, such as a metal, 1t will

be hardwearing in use and achieve a long lifetime.

The bending regions can be formed with i1dentical moments of
resistance agalnst bending but in a advantageous embodiment
according to the invention the moments of resistance of the

Adl:

1

ferent bending regions can be determined in dependence of
the extent of the respective elements across 1its bending
region, 11.e. of the length of the torque arm as well as its
purpose 1n the finished rack. Thus, the bending region of a
shelf can advantageously have a large moment of resistance in
order to enable the shelf to securely carry the weight of the

goods, which are placed on the shelf.

More specific, according to the invention the bending region
belonging to at least one shelf can be fitted with a moment of

resistance which 1is equal to or larger than the bending

moment, which the bending region is influenced by when the

shelf 1s loaded with a predetermined maximal load divided by

the maximum allowed specific strain for the material

concerned.

The terms wused 1in the following as designations for the

different elements of the starting plate are derived from

their function in the finished rack.

Thus, the shelf elements become shelves in the finished rack

and the side elements the sides of the rack. The possible
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front edge of a shelf i1s formed by a front edge element and

its posslible rear edge 1s formed by a rear edge element.

In some cases the shelf has no rear edge. But 1n most cases
there 1s a rear edge element, which punched out of the same
region on the starting plate as the shelf. Thus, both the rear
edge and the shelf form a cam 1like configuration with

rectangular or V-shaped teeth.

In an advantageously other embodiment according to the
invention the shelf can be bent about the upper - seen in the
upright position of the rack - bending region in such a way
that the shelf forms a united support, i.e. a support without
openings where objects that are placed on the shelf could fall
through.

In this case, according to the invention a non-unfolded region

of the starting plate can form the rear edge.

Other elements can, according to the invention, in an unfolded
state form dividing walls for dividing the respective shelf
into a compartment or to form book supports when the rack 1is

used as a bookcase.

According to the invention a rack can be extended vertically

.

by means of another rack, which 1is formed with hooks for

engaging in the bending regions at the sides of the first rack
and with a bending region on at least one rear edge element at
the lowest shelf for allowing elements to be bent about a top
el

ement on the first rack. Thereby the two racks can quickly

T

and easlily be assembled without the use of tools and the

achieved assembly will be secure and stable.
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The invention will be explained further below, describing an
only exemplary embodiment and giving further technical
functions and advantages with reference to the drawlng, 1n

which

Fig. 1 1s a fragmentary view 1n large scale of a starting

plate according to the invention with a bending region,

Fig. 2 1s the same 1n a bended state,

Fig. 3 1s a sectional view of a first embodiment of a starting

plate according to the invention,

¥

Fig. 4 1s a perspective view of a rack, which is formed of the

starting plate shown in fig. 3,

Fig. 5 1s a plan view of a second embodiment of a rack

according to the invention,

F1g. 6 1s a perspective view of a rack, which 1s formed of the

starting plate shown in fig. 5,

Fig. 7 is a fragmentarily, sectional view, seen from the side,

gr—
-—

of an assembly according to the invention of two racks, which

are formed by the starting plate shown in fig. 3 and fig. 5

respectively,

Fig. 8 1s sectional side view of a section of the rack shown

in fig. 4,
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Fig. 9 1s the same but with a shelf element partly bent about

a bending region,

Fig. 10 is the same but with a shelf element bent 90° and

e

Fig. 11 is a view of the completely bended shelf on the rack

with a front edge bent 90° about a bending region.

Fig. 12 1is a plan view of a third embodiment of a starting

plate according to the invention,

Fig. 13 1s a side view of a rack, which is formed of the

starting plate shown in fig. 12,

Fig. 14 1s a plan view of a fourth embodiment of a starting

plate according to the invention,

Fig. 15 1s a side view of a rack, which 1s formed of the

starting plate shown in fig. 14.

In the following 1t 1s assumed that the starting plate

according to the invention is of iron and that the rack, which

1s formed of the starting plate, is an exhibition stand for

presentation of goods to be sold in a shop.

Fig. 1 shows a fragment 1 of the starting plate with a bending
region 2, and fig. 2 shows the fragment bent about the bending
region, which comprises a number of segments 3 separated by

openings 4, which preferably are punched out by means of e.gq.

a CNC-punching machine.
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The bending region is characteristic 1in the way that for
example the bending shown in fig. 2 remalns standing as a
permanent deformation due to the plate being of 1ron and the
bending would due to the same reason be able to carry

significant loads, which might affect it.

It i1s noted, that the plate also can be made of other material
such as a metal 1like aluminum. The essential 1s, that the

material will allow to be permanently deformed.

The moment of resistance of the bending regions are according
to the 1nvention <chosen such that the starting plate
reasonably can be bent about the bending region, which also
for certain must be able to carry the forces, which it is

influenced by in use.

The size of the moment of resistance is decided by the width

of the bending region, the distance between the segments and

their widths, thickness and quality. Thus, there are more
parameters to choose from when the moment of resistance 1s

determined.

Fig. 3 shows a first embodiment 5 o0of a starting plate
according to the invention or said in other words a first
embodiment of an exhibition stand in plane condition, where it

advantageously will occupy very 1little space 1in e.g. a

storeroom. The starting plate 1i1s by means of a number of
bending regions and openings divided into elements, which form
the exhibition stand when the elements are bent about their
bending regions in a way which will be described in detail

later.
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The starting plate has, in the case shown, four shelf elements
6, which each has a side along a bending region 7.

Furthermcocre, each shelf element 1s connected with a front edge

el

ement 8 by means of a bending region 9. A punched opening 10

separates the shelf and the front edge element, 6 and 8

respectively, from the rest of the starting plate.

In the case shown each shelf element 1s divided 1into four

shelf sectlions 11, which leaves a rear edge element 12, which

1s divided into three rear edge sections 13.

On each side of the starting plate there is a side element 14,
which 1s connected to the rest of the starting plate via a
pbending region 15. Each side element 14 is formed with a flap

16, which extends in the direction of the flap 16 of the other

side element 14, and which 1s separated from the rest of the

plate by means of a punched opening or slit 17. Furthermore,

the plate 1s formed with a top element 18.

Fig. 4 shows the exhibition stand 19, which is formed when the
elements are bent about their bending lines. The various parts
of the stand are 1ndicated with the same reference number as

in plane state, i.e. as in the corresponding elements in the

plate.

As 1t can be seen, the exhibition stand has four shelves 6

with front edges 8, a top 18 and sides 14 with flaps 16. The

exhibition stand 1is placed on a surface 1in a slanting
position, which ensures that the public has a good overview
over the goods (not shown) on the shelves, when the stand is

1n use. The flaps 16 facing backwards ensure that the slanting

exhibition stand does not fall backwards.
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Fig. 5 shows a second embodiment 21 of a starting plate
according to the invention with 1in the case shown two shelf
elements 22, which each have a side along a bending region 23.

Furthermore, each shelf element 1s connected with a front edge

element 24 via a bending region 25. An opening 26 separates
the shelf element and the front edge element, 22 and 24

respectively, from the rest of the plate.

Furthermore, each shelf element is divided 1into four shelf
sections 27 that leave a rear edge element 28, which 1s

divided into three rear edge sections 29.

The shelf elements and their front and rear edge elements are
designed 1in the same way as the first embodiment 5 of a
starting plate according to the invention as shown in fig. 3,

and each of the lowest, seen 1in the drawings, rear edge

sections 29 are fitted with a transverse bending region 30.

Furthermore, each side of the plate has a side element 31,
which 1s connected to the rest of the plate through a bending
region 32. Each side element is moreover formed with two hooks
33 at the bottom, and at the top the plate has a top element
34.

FF1g. 6 shows the exhibition stand 21, which is formed when the
elements 1s bent about their bending lines. The various parts
of the stand are 1indicated with same reference number as in
plane state, 1.e. as 1n the corresponding elements 1in the

plate.
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In this second embodiment the exhibition stand has two shelves

22 with front edges 24, a top 34 and sides 31 with hooks 33.

The stand is primarily used to increase the height of the

first embodiment 19 of the exhibition stand according to the

invention shown in fig. 4.

In fig. 7 the two exhibition stands 19 and 21 are fitted on
top o©of each other with the hooks 33 of the upper stand 21
hooked at the top of the bending region 15 of the lower stand
19 and the lowest rear edge sections 29 on the upper stand 21
pbent about the top 18 of the lower stand 19 via the transverse
bending regions 30 of the rear edge sections 29. This
operation 1s quickly and easily to perform and thereby a
strong and stable assembly of the two stands 1s achieved,

which 1n assembled form one tall exhibiticon stand.

Fig. 8 - 11 show the principle of the invention, which
consists of quick and easy transformation of a blank 1in the
form of a starting plate, which occuplies very little space 1n
for example a storeroom, for a rack, which 1s 1mmediately

ready for use.

Fig. 8 1s a sectional view of the plate 5 shown in fig. 3 with
a shelf element 6 and a bending region 7 for the shelf element
as well as the front edge element 8 and a bending region 9 for

the front edge element.

In fig. 9 the shelf element 6 1s belng bent about its bending

region 7. The rear edge section 13 1s now visible.

In fig. 10 the shelf element 6 is now bent about 1ts bending

region 7 to the end position in the finished exhibition stand.
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In fig. 11 the front edge element 8 is bent about the bending
region 9 to the end position with respect to the shelf element

6. A shelf 6 has now been formed with a front edge 8 and a

rear edge 12 in an exhibition stand 109.

Fig. 12 and 13 show a third embodiment according to the
invention of a starting plate 34 and a rack 35, respectively,
which are folded out of the starting plate. This embodiment
corresponds substantially to the first embodiment shown 1n
fig. 3. Thus, the same reference numbers are used for 1like

parts.

The shelf elements 36 of the rack are each unfolded to shelves
about one - viewed in the vertical position of the rack -
upper bending region 37. A front edge 38 on each shelf element

1s folded about a bending region 39 on the shelf element.

There 1s a plate region 40 between the shelf elements, which

form a rear edge 40 for the untftolded shelves.

This embodiment 1s preferred as shelves and rear edges are
without the openings shown 1n fig. 3 and 4. Thus, the unfolded
rack can be used for smaller objects that would fall through

the mentioned openings.

The third embodiment comprises also dividing elements 41 for
as dividing walls when unfolded to divide each shelf into

smaller compartments. Each dividing element is unfolded about

a substantially vertical bending region 42.
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This rack is also suited as a bookcase. When unfolded the

dividing walls wi1ll then advantageously form book supports.

The rack 1s for example used 1n department stores that present

goods by use of the racks, which then function as sales racks.

In the case shown in fig. 12 and 13 a sign indicated by a
dotted line is placed at the top of the rack for advertising
the goods. The sign 1s detachable attached by means of

horizontal holders 43 and vertical holders 44.

Fach holder 1s formed of a holder element 43 or 44 that can be

folded about the bending regions 45 and 46 respectively. The

holders can each be bent more than 90° about the corresponding

bending region to thereby securely holding the sign in place.

Fach side element 14 1s fitted with an oblong opening 47,
which 1s fitted to a hand. Holding 1in these openings can

easily move the rack.

The above-mentioned sign can for example be of cardboard or
paper. Cardboard 1is self-supporting while paper 1s too

flexible for securely to remain on the rack.

On the other hand 1t 1s easily and quickly to print a clear
and easy-to-read message on paper by way of e.g. a computer

and a printer.

The printed paper can then be fitted in a sultable pocket (not
shown), which 1s then fitted on the rack by way of holders 43
and 44.
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Alternatively the pocket can be fitted with hooks (not shown)

for hooking the pocket to the upper edge of the racks shown 1n
fig. 3, 4 or 6.

Fig. 14 and 15 show a fourth embodiment according to the
invention for a starting plate 48 and rack 49 respectively,
which are unfolded of the starting plate. This embodiment
corresponds substantially to the third embodiment shown 1in
fig. 13 and 14. Thus, same reference numbers are used for like

parts.

This embodiment consists of a total of seven rows of narrow

shelf elements 50, which when unfolded form long narrow

shelves formed like hooks.

'

The unfolded rack forms a display for presentation of objects

that are designed to be hooked on the hooks by way of for

example a hole in the object.

—

As an example of such objects can be mentioned bags with small

items such as screws or pastilles.

Fach element 50 1s unfolded about a horizontal bending region

51.

Embodiments are described above and shown on the drawing of

g

blanks or starting plates and of the hereof unfolded

exhibltion stands or racks, which each are fitted with a

number of various unfold able elements.
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Said various elements can within the frame of the invention be
combined in such a way that additional expedient embodiments

are formed.

The size of each of the bending of the various elements about

their bending regions can be 90° but can also be of a different

sultable size.

Fach bending region must be sufficiently strong to be able to
carry the loads, which 1t 1s exposed to 1n use, and at the

same time be able to be bent manually with little difficulty.

b

The size of the moment of resistance of the bending regions is

determined as previously mentioned by the width of the

respective bending region, the distance between the segments,

theirs widths and the thickness and quality of the iron plate.

Example

An exhibition stand of the configuration shown in fig. 4 was

produced by a plate with the pattern shown in fig. 3. It took

approximately 30 seconds. The plate was of ordinary iron and

prmy

had a thickness of 1.5 mm.

The bending region of each shelf had the following dimensions:

Width of the bending region 3 mm
Spacing between the segments 14 mm
Width of each segment 3 mm
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The shelf had a length of 390 mm and a width of 130 mm and was

able to carry objects such as e.g. goods with a total weight

of approximately 15 kg.

5 The shelf was bent about its bending region by pulling in a
region at the front edge of the shelf with approximately 10
Kg.

The front edge of each bending region had the following

10 dimensions:

Width of the bending region 5 mm
Spacing between the segments 52 mm
Width of each segment Z mm

i

15 The bending region of each side has the following dimensions:

Width of the bending region O mm
Spacing between the segments 52 mm
Width of each segment 2 mm

20
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Claims
1. A blank for a rack (19;21;35:49) with two opposite side panels (14;31) and a number of
shelves (6;22,36;50), comprising

- a starting plate (5;21;34:48) of a permanently deformable material formed with bending
regions (7;9;15:;23:25;30;32:37;42;45;46;51) 1n the form of a number of segments (3) and
openings (4) and which elements (6;8;12;14:18;22:24:28:31;36;38:43;44;50) each has a side
extending along a bending region (7:;9;15;23;25;30;32;37:;42:45;46:51) while at least one of the
remaining sides of the elements is free, whereby the rack (19;21;35,49) is formed by bending the
clements about their associated bending regions, the elements of the starting plate (5;21;34;48)
comprises:

- two side panel elements (14;31) forming the side panels of the rack when being bent
about their associated bending regions (7;25;37;51), and

- a number of shelt elements (6;22;36;50) forming the shelves when being bent about

their associated bending regions (7; 25; 37; 51) to project as cantilevers from said bending

regions.

2. The blank according to claim 1, wherein the side element (14) 1s formed with a flap (16)

for support against a surface for the rack (19).

3. The blank according to claim 1 or 2, wherein the at least one side panel element (14) 1s

fitted with an oblong opening (47), which fits a hand.

4. The blank according to claim 1, 2 or 3, wherein each side panel element (31) 1s formed
with at least one hook (33) for hooking the rack (21) to a bending region (15) at the side panel
element (14) of another rack (19).

3. The blank according to any one of claims 1 - 4, wherein the bending region (7;25;37;51)
belonging to at least one shelf (6;22;36;50) is designed with a moment of resistance which 1s
equal to or larger than the bending moment which the bending region is influenced by when the
shelf is loaded with a predetermined maximal load divided by the maximum allowed specific

strain for the material concerned.
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6. The blank according to any one of claims 1 - 5, wherein the shelf elements (36) of the

rack are each unfolded to shelves (36) about an upper bending region (37).

7. The blank according to claim any one of claims 1 - 6, wherein a rear edge (40) for each

shelt 1s formed by a plate region (40) between the shelf elements (36).

8. The blank according to any one of claims 1 - 7, wherein the sections (11;27) of the shelf
element (6;22) leave at least one rear edge element (12;28) which is divided in sections (13;29)
in the starting plate (5:21) when the at least one shelf element (6;22) 1s bent about i1ts bending
region (7;25) and that this element forms a rear edge (12;28) for the shelf (6;22).

9. The blank according to any one of claims 1 - 8, wherein the at least one shelf element
(0:;22) via a second bending region (9;25) 1s connected to a front edge element (8;24) which at

bending about this bending region (9;25) forms a front edge (8;24) for the shelf (6; 22).

10.  The blank according to any one of claims 1 - 9, wherein at least one rear edge section
(29) on a rear edge element (28) belonging to a rack (21) is formed with a bending region which

allows the rear edge section (29) to be bent about a top element (18) on another rack (19).

11.  The blank according to any one of claims 1 - 10, wherein the bending region (7;25;37) at

the shelf element (6;22;36) is formed with a larger moment of resistance against bending than the

other bending regions (9;15;23;30;32;42:45:46).

2. The blank according to any one of claims 1 - 11, comprising dividing elements (41) for in

unfolded state separating as dividing walls (41) each shelf into smaller compartment.

3. The blank according to any one of claims 1 - 12, comprising holders (43,44) for in
unfolded state to form holders (43,44) for a sign.
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