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(54) SELF-SUPPORTING SPATIAL STRUCTURE, PARTICULARLY FOR FURNITURE 
CONSTRUCTION

(57) A self-supporting spatial structure, particularly
for furniture construction, comprising connectors and
walls, characterised in that the structure is created by
folding a cut-out sheet along the incisions, creating at
least two parallel rows of rectangles (1) or squares (1)
separated by symmetrical placed triangles (2), whose
apexes coincide with the line of incision of the first row,
and the angle between them is the condition for the angle
between the blocks after folding by complementing the
angle to obtain 180° and the trapeziums (1) joining these

parallel rows of rectangles (1) or squares (1) and which
are provided with foldable triangular, trapezoidal or rec-
tangular overlaps (5), wherein in the second row of the
rectangles (1) or squares (1) the rectangles or squares
are separated by symmetrical trapeziums (6) touching
each other along shorter bases, wherein the bases are
located in the line of incisions of the first row of the rec-
tangles (1) or squares (1), and a rhombic pass-through
cut-out (7) is created between symmetrically-placed tri-
angles and symmetrical trapeziums.
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Description

[0001] The invention relates to a self-supporting spatial
structure, particularly for furniture construction, such as
closets, cabinets, shelves, book shelves, especially dis-
play units and customised furniture sets.
[0002] Commonly known solutions for furniture con-
struction are characterised in that they comprise horizon-
tal and vertical board components appropriately featuring
(on connecting edges) holes and pins as well as connec-
tors, most often made of metal, also plastics, to reinforce
and stiffen such edge joints, and hinge connectors.
[0003] Commonly known furniture structures are made
of cellulose raw materials in the form of wooden boards
and/or other wood-like or composite materials in order
to obtain structurally defined shapes of the components,
with enhancement treatment of the material surface, join-
ing of the machined components with hardware or pins
or screws or nails or by adhesive bonding of properly
prepared ends of the components and/or upholstering of
certain components, such as seats, backrests, cushions,
and the mounting of hinges, wheels, brakes, handles.
[0004] Such structures, composed of conventional fur-
niture components, have many limitations, such as diffi-
culty in obtaining thick walls so as to avoid a significant
increase in the mass of the furniture structure, inability
to make butt joints of two different boards, inability to
obtain a rounded (curved) furniture corner when using
oblique joints and, above all, the necessity to use furniture
edging products, the application of which requires a sep-
arate production process.
[0005] The object of the present invention is to develop
a simple and inexpensive technology to manufacture a
wide range of exhibition furniture based on paper, card-
board, sandwich panels and furniture hardware, with the
possible use of other materials.
[0006] The essence of the invention is that the self-
supporting spatial structure is created by folding the cut-
out sheet along the incisions forming at least two rows
of rectangles or squares separated by symmetrically
placed triangles, whose apexes coincide with the line of
incision of the first row, and the angle between them is
the condition for obtaining the angle between the blocks
formed after folding by complementing the angle to obtain
180°. Additionally, trapeziums joining these parallel rows
of rectangles or squares, and that are provided with fold-
able triangular, trapezoidal or rectangular overlaps,
wherein in the second row of rectangles or squares, these
rectangles or squares are separated by symmetrical tra-
peziums joined with each other along shorter bases,
wherein the bases create the line of incisions and are
located in along the line of incisions of the first row of
rectangles or squares, and a rhombic pass-through cut-
out is formed between symmetrically placed triangles and
symmetrical trapeziums.
[0007] It is preferable when each of the symmetrical
trapeziums touching each other with shorter bases is pro-
vided with square or rectangular holes located in parallel

to each other and create pairs into which the locking-
joining insert is installed.
[0008] It is preferable when the sheet forms a uniform
whole made of a laminated composite material in the
form of a sheet, folded along the lines created by single-
sided removal of the material to create a groove.
[0009] It is preferable when the sheet forms a uniform
unit made of a sheet-shaped laminated composite ma-
terial, folded along the lines created double-sided remov-
al of the material to create a groove on one side or both
sides of the sheet.
[0010] It is very preferable when the cross-section of
the groove has the V-shaped or U-shaped profile.
[0011] It is preferable when the sheet is a laminated
composite material in the form of the AL/LDPE/AL lami-
nate folded along the lines created by single-sided or
double-sided removal of the AL material to create a sin-
gle-sided or double-sided groove in the composite ma-
terial.
[0012] It is very beneficial when cross-section of the
groove in the AL/LDPE/AL laminate has the V-shaped or
U-shaped profile.
[0013] It is very preferable when at least one of the
outer AL surfaces is covered with a plastic decorating
element or varnish.
[0014] It is most preferable when one of the AL layers
is printed.
[0015] It is preferable when the incised sheet, once
folded, is stiffened at the back with a flat element inserted
into the internal contour of the created geometric solid.
[0016] It is preferable when the element that stiffens
and closes the back of the structure and joins the overlap
portions is made of plywood.
[0017] It is preferable when the self-supporting struc-
ture, created by incising the sheet and once folded, is
open on one side and fixed to the flat board with screws
passing through the holes in the folded overlaps.
[0018] It is preferable when the self-supporting struc-
ture, created by incising the sheet and once folded, is
open on one side and fixed to a flat board with a block
covering the folded overlaps using bolts or screws pass-
ing through the holes in the block and in the folded over-
laps.
[0019] This design of the furniture system is suitable
to create various geometric solids and all shapes of the
furniture by using a laminated composite panel, which
can be incised and folded to adapt the shape to the needs
and demands of the user, as shown below in the descrip-
tion and drawing. In addition, the laminate surface may
be printed with any pattern or image, resulting in a smooth
transition of decorative artistic forms from the front to the
side walls and a very pleasing and useful visual effect.
[0020] The invention is presented in the embodiments
in the drawing, but not limited in any way with the use of
a composite board comprising two thin top aluminium
sheets with a polymer core, wherein:

Fig. 1 shows a view of a blank cut-out of the com-
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posite board sheet with incisions, wherein the folded
blank creates a spatial structure in the form of a
cuboid with the outer contour of a cube;

Fig. 2 shows the composite board sheet shown in
Fig. 1 being folded along the incisions and gradually
assuming the form of a geometric solid;

Fig. 3 shows the composite board sheet shown in
Fig. 1 being folded along the incisions in the same
folding phase as in Fig. 2 but reversed by 180°;

Fig. 4 shows a geometric solid created with the folded
composite board in Fig. 1 in the rear view;

Fig. 5 shows a frame that stiffens the structure and
closes the back of the structure and joins the internal
overlaps, made of any thin-walled material, prefera-
bly plywood;

Fig. 6 shows the geometric solid in Fig. 4 but with
the mounted stiffening frame in Fig. 5;

Fig.7 shows the finally assembled self-supporting
spatial structure in the rear view shown in Fig. 6;

Fig. 8 shows the self-supporting spatial structure in
Fig. 7 but in the front view;

Fig. 9 shows a blank-out of the composite board
sheet which, when assembled, creates a spatial
structure in the form of a cube without the use of any
stiffening frame, with the internal pass-through void
with differently shaped overlaps relative to the blank
in Fig. 1;

Fig. 10 shows a geometric solid created with the
blank in Fig. 9 before the rear wall is closed;

Fig. 11 shows the geometric solid in Fig. 10 with the
closed rear wall by screwing or riveting the overlaps
together;

Fig. 12 shows the front view of the geometric solid
in Fig. 11;

Fig. 9 shows a blank-out of the composite board
sheet which, when assembled, creates a spatial
structure in the form of a cube with the internal pass-
through void without the lower overlaps relative to
the blank in Fig. 9;

Fig. 14 shows the geometric solid in Fig. 13 before
the rear wall is closed;

Fig. 15 shows a blank made of any board, preferably
a wood-like laminated board, with a cut-out, non-
pass-through groove as the back wall of the geomet-

ric solid in Fig. 14 by embedding at the edges of the
composite board;

Fig. 16 shows the geometric solid in Fig. 15 in the
rear view, with the inserted blank with the groove in
Fig. 15, into which the closing overlaps will be
screwed;

Fig. 17 shows a blank out of a composite board sheet
with incisions after folding, creating a spatial struc-
ture in the form of a shelf and shown in Fig. 19 and
Fig. 20;

Fig. 18 shows the stiffening frame that also closes
the back of the spatial structure made with the blank
in Fig. 17;

Fig. 19 shows the geometric solid created with the
blank in Fig. 17 in the rear view;

Fig. 20 shows the finished self-supporting spatial
structure in Fig. 19 in the front view;

Fig. 21 shows a section of the cut-out sheet with
incisions at an angle of α=120°;

Fig. 22 shows a spatial structure made with the com-
posite plate sheet blank with the incisions in Fig. 21
but in the shape of a spatial triangle;

Fig. 23 shows a section of the cut-out composite
board sheet, with incisions at an angle α=80°, the
change of which results in a different position of the
walls of the folded solid relative to each other (Fig.
24);

Fig. 24 shows a spatial structure created out of the
cut-out composite board sheet in Fig. 23, wherein
angles α=80°;

Fig. 25 shows a spatial structure with one open wall,
fixed to any board, preferably a wood-like or glass-
based board.

Fig. 25A shows an example of fastening with a wood-
en block with two longitudinal grooves in which ex-
tended overlaps are embedded by means of pass-
through screwing to the board;

Fig. 25B shows the fastening with screws directly to
the board;

Fig. 26 shows a schematic view of the double-sided
fastening of geometric solids that are open relative
to the board;

Fig. 27 shows an example of the one-sided fastening
of the geometric solid that is open relative to the
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board;

Fig. 28 shows a direct joint of two open solids in Fig.
25A;

Fig. 29 shows a schematic view of a shelf made with
the use of two open spatial structures;

Fig. 30 shows a schematic view of a cabinet with
shelves fixed according to the structure in Fig. 25A;

Fig. 31 shows a schematic view of a shelf made with
the use of two closed spatial structures joined to-
gether;

Fig. 32 shows an example of a cabinet with a door,
whose entire "supporting frame" is made with the
use of a closed spatial structure;

Fig. 33 shows an example of a shelf made using two
open solids in the perspective view, as shown in Fig.
28, fastened using the method in Fig. 25B, wherein
one of the solids is printed with a pattern on one layer
of the outer composite board before folding.

Fig. 34 shows a portion of the composite board;

Fig. 35 shows the locking-joining inserts of the cor-
ners of the folds of the composite board;

Fig. 36 shows the perspective view of a portion of
the corner of the folded composite board with the
location of the locking-joining insert in Fig. 35;

Fig. 37 shows a portion in the rear view of two corners
of the folded composite board with the location of
the locking-joining inserts in Fig. 35;

Fig. 38 shows a portion in the perspective view of
the back of two corners of the folded composite board
with the location of the locking-joining insert in Fig.
35;

Fig. 39 shows a portion of the composite board with
a double-incision system, which allows a closed pro-
file to be formed from one sheet (in the cross-section)
and folding at any number of locations and at differ-
ent angles;

Fig. 40 shows a cross-section of the profile created
with a folded sheet incised as in Fig. 39;

Fig. 41 shows an example solid created out of the
sheet in Fig. 39, in the front view;

Fig. 42 shows an example solid created out of the
sheet in Fig. 39, in the rear view.

[0021] The sheet has incisions creating two parallel
rows of four rectangles 1 separated by symmetrically-
placed triangles 2, the apexes of which coincide with the
line of incision of the first row and the apex angle 3 is
90°, and the two rows of rectangles 1 are joined by the
trapeziums 4, which are equipped at their outer edges
with foldable triangular, trapezoidal or rectangular over-
laps 5, wherein in the second rows the rectangles 1 are
separated from each other by the trapeziums 6 touching
each other along shorter bases, wherein the bases form
the line of incisions and are located in the line of incision
of the first row of rectangles squares and, wherein rhom-
bic pass-through cut-outs 7 are formed between sym-
metrically placed triangles and symmetrical trapeziums.
The symmetrical trapeziums 6 are provided with rectan-
gular openings 8, into which the locking-joining insert 9
is installed and slips 10, during the final sheet folding
phase. The overlaps 5 are provided with openings 11.
To stiffen the structure, the insert 12 provided with inci-
sions 13 is inserted into the folded sheet.
[0022] In the example of the arrangement of incisions
shown on Fig. 17, sheet folding creates a shelf structure.
To stiffen it at the back, insert 14 is installed.
[0023] As shown in Fig. 21, Fig. 22 as well as Fig. 23,
Fig. 24, a change of the apex angle causes that the angle
between the walls created out of the rectangles 1 after
sheet folding is complemented to obtain 180°.
[0024] As shown in Fig. 25 to Fig. 28, the cut-out sheets
(after folding) may be attached to the supporting board
15 using the blocks 16 that are bolted 17 together and
locked with protrusions 18. The created spatial structures
may be equipped with doors 19, as in the example in Fig.
32.

Claims

1. A self-supporting spatial structure, particularly for
furniture construction, comprising connectors and
walls, characterised in that the structure is created
by folding a cut-out sheet along the incisions, creat-
ing at least two parallel rows of rectangles (1) or
squares (1) separated by symmetrical placed trian-
gles (2), whose apexes coincide with the line of in-
cision of the first row, and the angle between them
is the condition for the angle between the blocks after
folding by complementing the angle to obtain 180°
and the trapeziums (1) joining these parallel rows of
rectangles (1) or squares (1) and which are provided
with foldable triangular, trapezoidal or rectangular
overlaps (5), wherein in the second row of the rec-
tangles (1) or squares (1) the rectangles or squares
are separated by symmetrical trapeziums (6) touch-
ing each other along shorter bases, wherein the bas-
es are located in the line of incisions of the first row
of the rectangles (1) or squares (1), and a rhombic
pass-through cut-out (7) is created between sym-
metrically-placed triangles and symmetrical trapezi-
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ums.

2. A self-supporting spatial structure according to claim
1, characterised in that each of the symmetrical
trapeziums (6) touching each other along shorter
bases is provided with a square or rectangular open-
ing (8), wherein the openings are located in parallel
relative to each other and create pairs into which the
locking-joining insert (9) is installed.

3. A self-supporting spatial structure according to claim
1, characterised in that the structure is uniform
whole made of a laminated composite material,
made of the sheet folded along the lines of incisions
by single-sided removal of the material from such
incision to create a groove.

4. A self-supporting spatial structure according to claim
1, characterised in that the sheet creates a uniform
whole made of a composite material, folded along
the lines of incisions created by single-sided or dou-
ble-sided removal of the material to create a groove
on one or both sides of the sheet.

5. A self-supporting spatial structure according to claim
2 or 3, characterised in that the cross-section of
the groove has the V-shape or U-shape profile.

6. A self-supporting spatial structure according to claim
1, characterised in that the sheet is a laminated
composite material in the form of the AL/LDPE/AL
laminate folded along the lines created by single-
sided or double-sided removal of the AL material to
create a single-sided or double-sided groove in the
composite material.

7. A self-supporting spatial structure according to claim
5, characterised in that the cross-section of the
groove in the AL/LDPE/AL laminate has the V-
shaped or U-shaped profile.

8. A self-supporting spatial structure according to claim
5 or 6, characterised in that at least one of the outer
AL surfaces is covered with a plastic decorating el-
ement or varnish.

9. A self-supporting spatial structure according to claim
7, characterised in that one of the AL layers is print-
ed.

10. A self-supporting spatial structure according to claim
1, characterised in that the incised sheet, once fold-
ed, is stiffened at the back with a flat element (12),
(13), (14) inserted into the internal contour of the
created geometric solid.

11. A self-supporting spatial structure according to claim
9, characterised in that the element (12), (13), (14)

stiffening the structure and closing the rear of the
structure and joining parts of the overlaps (5) is made
of plywood.

12. A self-supporting spatial structure according to claim
1, characterised in that the self-supporting struc-
ture created by incisions of the sheet, when folded,
is open on one side and fixed to the flat board with
screws passing through the openings in the folded
overlaps.

13. A self-supporting spatial structure according to claim
1, characterised in that the self-supporting struc-
ture created by incisions of the sheet, once folded,
is open on one side and fixed to the flat board by the
block (16) covering the folded overlaps with bolts
(17) or screws (17) passing through the openings in
the block and the folded overlaps.

14. A self-supporting spatial structure according to claim
1, characterised in that the laminated composite
material used to create the walls is the AL/LDPE/AL
laminate.

15. A self-supporting spatial structure according to claim
14, characterised in that at least one of the AL lay-
ers is printed.
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