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Description

Background

[0001] The present invention relates to modular con-
struction elements. In particular it relates to a system of
elements for the purpose of construction, which are ca-
pable of being used in a wide range of applications in-
cluding: buildings and as reinforcement for other struc-
tures. The construction elements are capable of being
assembled in a manner which provides curved and sphe-
roid surface shaped constructs.

Prior Art

[0002] UK Patent Application GB-A-2 335 211 (Rob-
erts) describes a cup-like hexagonal construction ele-
ment. Typically the elements are formed from a sheet of
material, such as steel. Figures 1 a and 1 b of UK Patent
Application GB-A-2 335 211 show plan view and front
elevation views, respectively of one example of an ele-
ment. The element is obtained by bending portions of a
blank vertically to form walls, so that when assembled,
one with another, there is defined a continuous passage-
way between adjacent elements. A plurality of such ele-
ments can be assembled together to form a honeycomb
structure.
[0003] Published International Patent Application WO-
A-9529305 (Evans) describes a construction module and
system. In one embodiment module units for use as pan-
els, comprise pleated hexagonal plates. In a further em-
bodiment, which is explicitly stated as an alternative to
spider bracing, two identical elements are co-joined i.e.
cupped together and this is described at the passage on
page 2 lines 13 to 22. The arrangements disclosed are
principally for covering surfaces and appear to have lim-
ited tensile or compressive strength
[0004] United States Patent US 3 844 083 (Farley) de-
scribes a wall or structural element made from a collaps-
ible module which is hinged. All embodiments relate to
hinged units which can be flattened. The inherent weak-
ness, as a result of the hinges of the system in US 3 844
083, are described and would appear to have limited ten-
sile or compressive strength.
[0005] Another example of a lightweight construction
element and system is described in United States Patent
US 2 122 629 (Watson). US 2 122 629 discloses a sheet
metal structure made from bent structural sub-modules;
these however are not identical to each other and con-
sequently this increases their cost of manufacture. More-
over the system described has limited tensile or com-
pressive strength.
[0006] A yet further example of a construction element
and system is described in United States Patent US 5
560 151 (PolyCeramics) which discloses joining triangu-
lar hollow construction units to form hexagons/pentagons
so as to enable a domed structure to be formed.
[0007] The aforementioned systems had limitations of

cost, adaptability and strength. Some were also complex
and time consuming to assemble.
[0008] It is an object of the present invention to provide
improved modular construction elements which are
strong and can be readily assembled into structures and
allow greater control and adjustment between adjacent
elements.

Statement of Invention

[0009] According to a first aspect of the invention there
is provided a modular construction element comprising:
a sheet-like material in the form of a rhomboid, said mod-
ular construction element being adapted to receive at
least two connectors, and, being adapted to be, in use,
connected, to another modular construction element
(10), characterised in that said modular construction el-
ement further comprises said connector in the form of a
joint, which joint allows relative movement between the
two modular construction elements in two rotational de-
grees of freedom.
[0010] A structure is formed from a plurality of elements
assembled by way of connector elements whereby flat
contiguous portions are in contact
[0011] A structure is formed from a plurality of elements
assembled by way of connector elements.
[0012] The element may be rhomboid shaped, hexag-
onal shaped or triangular shaped in plan. Typically the
angle subtended by the V-shaped or chevron is between
approximately 91° and 179°.
[0013] Ideally the angle subtended by the V-shaped or
chevron is between approximately 91° and 179°. Typi-
cally, by varying the subtending angle, defined between
planar portions of contiguous constructional elements, a
radius of curvature in the assemblage is defined.
[0014] Ideally the element is used as a bracing unit
with itself to form a modular construction, the walls of
which construction can be connected one to another by
means of a joint, which allows relative movement be-
tween the walls in two rotational degrees of freedom.
[0015] As previously mentioned, it is possible to impart
a slight curvature to elements so as to form a domed
structure. Elements forming the structure may be assem-
bled together by suitable means, for example nuts on
screws which pass through appropriate fixing holes of
two or more sets of contiguous walls.
[0016] Curvature may be applied to the assembly to
provide a domed structure with an assistance of a ten-
sioning means such as a tie-bar.
[0017] Preferably connector elements comprise a bolt-
type member inserted into holes in the walls and are fixed
with nuts. Use of a pair of adjacent washers, one having
a substantially concave surface the other having a sub-
stantially convex surface, provides an additional degree
of movement. When the convex and concave surfaces
of contiguous washers are compressed, they cooperate
to allow movement of the joint, in two rotational degrees
of freedom. Spacers may be co-located within the joint.
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[0018] The inventor has determined that additional
holes in the bases or walls of the elements, allows for
the passage of fluid, liquid, paste, hardenable filler or any
other liquid material, which could be used as re-inforce-
ment, as a thermal or acoustic insulation medium, as a
heat transfer medium, waterproofing substrate, fire re-
tardant or for any other purpose.
[0019] It is appreciated that identical shaped chevron
(V-shaped) elements allows for bracing using identical
elements. That is sub-elements and bracing elements
are one in the same. This embodiment appears to be the
most commercially advantageous because the only var-
iation (apart from size of modules) is the angle of cross
section or the angle subtended by the V-shaped chevron.
Therefore the V-shaped element that is singly and pre-
dominantly used is of identical construction elements
which mean that only a single type needs to be used. It
will be appreciated that elements, subtending a range of
angles, may be formed from one template design.
[0020] Elements may be adapted to accommodate
movement by way of at least two washers, which may
include spacers or other means, which in use are placed
adjacent one another. The washers or spacers accom-
modate variation of subtended angle by virtue of the first
washer having a concave surface and the second washer
having a convex surface, whereby in use, said convex
surface contacts said concave surface. In an alternative
arrangement both of the washers may be hemispherical.
[0021] In use the washers or spacers accommodate
movement by virtue of the first washer having a concave
surface and the second washer having a convex surface,
said convex surface being in contact with said concave
surface. In an alternative arrangement both washers may
be hemispherical
[0022] It will be appreciated that, in use, a bolt-type
member may be threaded with said washers into appro-
priate holes in walls of a construction or structure formed
from said elements. Similarly a construction may include
a wedge between said walls co-located with, and by way
of, said bolt-type member.
[0023] Ideally holes are provided in elements, so that
the holes align in contiguous walls of contacting elements
that make up the structure. This ensures penetration by
threaded bolt-type members, (which may optionally bear
washers with co-operating convex and concave surfaces
and spacers) through holes or apertures in both ele-
ments.
[0024] The bolts may be fitted with corresponding
threaded nuts. These may be tightened to clamp the
washers, spacers, and contiguous walls of adjacent el-
ements one to another.
[0025] The modular construction, when assembled
from the elements, is ideally adapted to accommodate
movement by way of at least two washers, spacers or
other means, which, in use, are placed adjacent one an-
other, whereby the overall construction is convex in one
plane and optionally concave in a second plane, so as
to define a vault, dome or saddle curve. Said second

plane is ideally at right angles to the first plane.
[0026] In a related second aspect of the invention,
there is provided a method of connecting two walls of
structural modules comprising the steps of: placing a
joint, which allows an amount of relative movement be-
tween the walls, thereby permitting displacement of the
first wall in two-rotational degrees of freedom with respect
to the second wall.
[0027] Again washers may be used to permit relative
displacement and ideally the washers comprise a dish
shaped washer adjacent to and in contact with a hemi-
spherical washer.
[0028] Optionally an oversized aperture may be pro-
vided in the elements so that lateral movement of the bolt
is permitted therewithin. Alternatively there may be an
undersized bolt and this too permits an additional degree
of freedom of movement.
[0029] The bolt type member is preferably a hollow
threaded tube. In an enhanced embodiment a wedge or
prism is also co-located with the bolt or fixing and the
advantages of this are described below.
[0030] Where a liquid or semi-solid medium is intro-
duced into contact with a part or fully assembled struc-
ture, a vibration device may be arranged to vibrate or
jiggle a structure so that energy is transmitted through
the structure, thereby expelling air pockets, and promot-
ing the passage of the liquid medium through the holes.
An advantage is that a pre-stressed concrete structure
can be readily fabricated using a lattice or framework
formed as a construction from the elements and the vi-
bration of the liquid concrete can be used to distribute
the concrete evenly and reduce the risk of voids within
the structure.
[0031] In the pre-stressed concrete construction em-
bodiment, the invention may be incorporated as a casting
to form floors, levels, steps, walkways or similar such
structures.
[0032] The invention may be augmented with use of a
construction element co formed into a prism. Prisms may
be solid or formed from relatively flat, planar items which
are folded into prismatic forms.
[0033] For the purposes of this description the term
prism is intended to encompass both an object whose
sides or faces are tapered or diminish in size, as well as
one whose sides remain uniform and parallel. Thus, in
the former sense the term prism includes a ’frustum’ (or
truncated pyramid); and in the latter the term prism ap-
plies to a solid of uniform cross section. It is understood
that the base of the frustum can be any appropriate
closed polygon.
[0034] The first and second flat portions may be de-
fined in a single sheet of material or they may be defined
by two separate portions, which are optionally capable
of being joined one to another.
[0035] Ideally the prismatic portion(s) is/are formed
from a single strip by way of bending or flexing along one
or more lines of weakness. Alternatively the two flat por-
tions may be hinged, so that modules may be stored or
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transported flat and assembled in situ. The base of the
prism may be triangular, square, rectangular, hexagonal
or any closed polygon.
[0036] The prismatic module is preferably a truncated
pyramid. A plurality of such modules or blocks may be
used to build a three-dimensionally curved surface.
[0037] Means may be provided to permit the two flat
portions to be angled and interconnected so as to build
a structure from a plurality of modules, for example so
as to enable the construction of larger items such as
walls, floors, roofs, struts, beams and other such items.
[0038] Alternatively elements which are chevron
shaped cross-section units, said same units being adapt-
ed for use as peripheral bracing members. The chevron
shaped cross-section units may be generally of equilat-
eral triangular cross section.
[0039] Advantageously bracing and structural units are
one and the same unit and comprise a bent sheet material
of a generally V-shaped cross-section, ideally the includ-
ed angle of which is approximately 60°, thereby permit-
ting, in use, the formation of equilateral triangular net-
works, meshes, structures, shapes or forms.
[0040] Ideally a construction or building formed from
said elements comprising a prism having tapered sides.
[0041] Said construction block may have a base in the
shape of any appropriate closed polygon, for example it
may be triangular, square, rectangular, or hexagonal.
[0042] In a particularly preferred embodiment the con-
struction block is formed into a three-dimensional form,
which has a curved surface.
[0043] An alternative to the frustum (truncated pyra-
mid) embodiment is a construction block, which compris-
es a sheet section component with an integral fold, line
of weakness, hinge or crease. Any appropriate shape
may be used for the component; however, preferred tem-
plate geometry is defined by two contiguous equilateral
triangles having one common edge, making a parallelo-
gram, rhombus or rhomb. The crease line ideally lies
along the common edge between the two triangles, and
divides each of the two greater angles of the template.
[0044] Holes through the template may be provided on
each side of the crease or line of weakness. These allow
threaded bolt-like members with corresponding threaded
nuts to fix overlapping sheet components one to another.
The component may be combined with others of its kind
as a ply, forming a faceted or curved assemblage by
means of the crease.
[0045] Symmetrical or irregular forms may be built by
combining elements of the same angle of crease, or el-
ements of different angles of crease respectively.
[0046] The invention will now be described by way of
examples and with reference to the following Figures in
which:

Brief Reference to the Figures

[0047]

Figure 1a shows a plan view of a modular construc-
tion element with an integral fold, line of weakness
or crease along its bi-sector;

Figure 1b shows an overall view of an alternative
embodiment of a construction element which has a
hinge formed from a rolled end and pin;

Figure 1c shows an overall view of the modular con-
struction element showing the angle of fold (φ) along
a line of weakness or crease;

Figure 1d shows a side elevation of the modular con-
struction element with an integral fold (φ), line of
weakness or crease;

Figure 1e shows a plan view of an alternative em-
bodiment of a construction element which has a
hinge formed from a rolled end and pin;

Figure 1f is a side elevation of the construction ele-
ment of Figure 1e;

Figure 1g shows a plan view of a further alternative
embodiment of a construction element, formed from
two parts, each part having a hinge formed from a
tab and slot;

Figure 1h shows a plan view of the embodiment of
Figure 1g with the parts separated;

Figure 2 is a diagrammatical overall side view of a
plurality of modular construction elements arranged
to form a curved structure;

Figure 3 shows a cross-sectional side elevation of a
variable angle compressive side connecting joint for
use with one embodiment of the invention;

Figure 4 shows a cross-sectional side elevation of a
variable angle compressive side connecting joint in-
cluding a co-located wedge shaped spacer for use
with another embodiment of the invention;

Figure 5a shows a plan views of six modules placed
adjacent one another;

Figure 5b shows a plan views of six modules inter-
connected by way of three rigid rods;

Figure 6a is an overall, diagrammatical view of six
modules positioned adjacent one another, in readi-
ness for interconnection one to another, for example
by way of rigid rods (not shown) through holes or
apertures aligned throughout the assembled struc-
ture;

Figure 6b is a diagrammatical plan view of an alter-
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native embodiment of angled V-shaped elements
placed in an arrangement in readiness for intercon-
nection one to another and;

Figure 7 is a diagrammatical overall side view of a
series of tapered sub-modules arranged to form a
curved structure.

Detailed Description of Preferred Embodiments of the 
Invention

[0048] Referring to Figures 1a and 1b there are shown
different views of modular construction element 10. The
element 10 may be formed for, example by cutting or
punching, a thin sheet of metal (not shown), such as
sheet steel. The ideal shape of the element is diamond
or rhomboid (rhomb). Apertures or holes 12 may be pre-
formed into the metal sheet (prior to elements being cut)
or cut or punched after elements 10 have been cut or
formed. Elements 10 are then bent along bisecting line
14. At any stage of the process a line of weakness, such
as a crease, fold or a scoring line may be formed on the
metal sheet, so that this line is coincident with bisecting
line 14 in an element.
[0049] Figures 1c and 1d show an alternative embod-
iment of an element 10 formed from a sheet of material,
in the form of a diamond, rhombus or rhomb. The sheet
effectively comprises two contiguous equilateral trian-
gles having one common edge. A crease or line of weak-
ness 14 bisects the diamond shape. Line 14 ideally lies
along the common edge between the two triangles, di-
viding each of the two greater angles of the template.
The element 10 shown in Figures 1c and 1d is in bent
form. If desired in a bent form, the final stage of production
to be completed is a fold, along the line of weakness 14,
about a pre-defined subtending angle (Φ). The size of
the subtending angle (Φ) determines the radius of cur-
vature of a domed structure.
[0050] Figure 2 shows an overall view of a
curved/domed construction formed from a plurality of el-
ements, shown in Figures 1c and 1d, bolted together.
Facets of the dome are flat rhomboids, and the curve is
generated by varying the angle of creasing or the angle
(Φ) subtended by the folded rhomboid elements. In ad-
dition some variation between layers may be introduced
by a washer and seat as described below.
[0051] Although described with reference to a metal
sheet, a laminated structure may comprise layers of dif-
ferent materials, having different material properties to
reflect a specific function. For example, a composite may
be formed from two layers of steel elements and one
layer of synthetic plastics (for example for use as a light-
ening conductor) or two layers of synthetic plastics or
polythene for (waterproofing) and a third layer of fabric
as a fire retardant.
[0052] Further layers may be added for sound proofing
and/or heat insulation, and a veneer layer may be added
for appearance. Alternatively areas of the ply or elements

themselves may be formed from transparent material for
light penetration.
[0053] Referring to Figures 1e and 1f there are shown
plan and side elevational views of an alternative embod-
iment of a construction element 200 which has a hinge
202 formed from rolled ends 204a and 204b and a pin
(not shown). The pin may be a push fit, split pin or ex-
panding rivet type, all of which permit rotation about axis
206. Alternatively ends 204 may comprise curved por-
tions that act as claws or clasps and interengage with
slots 207.
[0054] Referring to Figures 1g and 1h there are shown
plan views of a yet further embodiment of a construction
element, formed from two parts 250a and 250b. Each
part 250 has a hinge formed from a tab 252 and a slot
255. The tab 252 slots into a series of apertures 255
which have been cut or punched in a sheet of material.
Tab 252 is a relatively loose fit in slot 255 and this allows
for flexing of the hinge. The two parts 250a and 250b are
ideally identical in size and shape and this entails the
production of only one type. It will be appreciated how-
ever that tabs may be formed on the right hand or left
hand sides. Figure 1h shows a plan view of the embod-
iment of Figure 1g with the parts 250a and 250b sepa-
rated.
[0055] Figure 2 is an overall view of how elements are
assembled into a domed structure with curved surfaces.
It will be understood that use of different elements - with
differing angles of subtended angle Φ1 and Φ2 - permit
complex curved structures, such as vaults, saddle curves
or any other curved or part-curved surface to be fabricat-
ed.
[0056] Referring to Figures 3 to 7 in general, when as-
sembled as hereinafter described, the elements 10 may
be used to form an internal strengthening framework for
a walkway, building or other construction, for example,
by interconnecting them when flat in an array, and using
the assembled structure as a reinforcing member (not
shown). The reinforcing member may be used as part of
a pre-stressed concrete structure (by placing the rein-
forcing member in tension) thereby increasing the
strength of the overall composite structure. As an array
of assembled elements 10 is effectively a large sheet,
with apertures, pre-tensioning may be carried out in two
axes, thereby creating a strong pre-stressed matrix.
[0057] Referring now particularly to Figure 3, there is
shown elements 402 and 403 (corresponding to
elements10) with two side walls 402 and 403 such as
sheet metal connected and compressed together in con-
tiguous alignment by means of an externally threaded
pipe and two locking means, which are nuts 405A, 405B.
Also included are co-operating dished and hemispherical
washers 406A and 406B respectively. Such curved
washers allow fixture of side elements at different angles
without causing uneven pressure concentrations. The
threaded pipe and nut fixtures can be set using variable
torque forces and this allows greater control of the rigidity
of the structure during construction.
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[0058] Figure 4 shows an enhanced embodiment of
the invention; it is similar to the embodiment in Figure 3
except that it includes a wedge or tapered spacer 407
between sidewalls, again allowing fixtures to be arranged
with respect one to another at a chosen angle (θ), thus
imparting a degree of choice to the user. In particular the
wedge includes a hole, which allows elements to be co-
located with a connecting joint, thereby ensuring it is fixed
in the correct location. In Figure 4, when nut 405A is
tightened flush with respect to a slanted side of the joint,
nuts 405A and 405B are aligned so that their faces are
contiguous with the sheets 402 and 403.
[0059] Of course there are various alternative designs,
which fall within the scope of the invention that would be
known to the skilled person. A nut and bolt arrangement
may replace the two nub balls and hollow tube arrange-
ment. Also it is to be appreciated that the bolt type mem-
ber may have a middle section devoid of threading to
allow spacing.
[0060] Figure 5a shows a construction element of a
generally hexagonal form having peripheral bracing. It
comprises six identical steel plates bent into chevron
form units or components in chevron form. The outer
plates 601 act as peripheral brace members for the hex-
agonal structure formed by locating the inner plates 602
as shown. Because the joint components are the same
it reduces the number of types of components required.
[0061] Figure 5b is an overall, diagrammatical view of
six modules assembled interconnected by way of three
rigid rods and shows holes or apertures disposed
throughout the assembled structure. An enhanced em-
bodiment of the invention may also include cylindrical
steel tubes as well as pipe and nut fixtures as described
previously.
[0062] Figures 6a and 6b show further embodiments
of the invention wherein a hexagonal modular structural
element is formed from components of equilateral trian-
gular form. As can be seen from Figure 6b, the triangular
sub-modules and hexagonal module formed there from
are formed and arranged to form interlocking v-shaped
plates. These generally have an angle of 60° so as to
form equilateral triangles.
[0063] As can be seen there is not a clear distinction
between the structural walls and the bracings. This is
termed ’integral’ bracing. Again the advantage is that only
one type of constructional element is needed.
[0064] It is to be understood that bent sheet material
for the components does not have to be bent during their
manufacture. Components may be moulded as such.
Thus the term ’bent’ should be construed to include any
such element having sheet like portions, which are at an
angle to each other and have a common edge.
[0065] The invention described hereinafter out lasts a
design, which allows a curved structure to be built from
an arrangement of a number of single modules. In the
invention, curved sections eg. spheroid are built from ta-
pered blocks (pyramid frustum).
[0066] Figure 7 shows a cross-sectional view of how

tapered prismatic blocks, with slanting sides may be as-
sembled together to form a three-dimensional curve. The
bases of the blocks may have any appropriate closed
polygonal shape eg. triangular, rectangular or hexago-
nal.
[0067] Referring to Figure 7, there is shown a diagram-
matical overall view of a series of wedge shaped or ta-
pered sub-modules arranged to form a curved structure.
Ends of the sub-modules are angled or bevelled typically
at a first taper angle θ. The wedges are arranged end to
end to define an arc, curve or catenary and define a sector
angle Φ. An advantage of the structure is that is capable
of flexing and adopting a shape that conforms to an ap-
plied force (not shown).
[0068] The term ’module’ is intended to describe a
complete hexagonal configuration. It may be beneficial
to maintain this as a convention for future reference.
[0069] Although the invention has been described by
way of preferred embodiments, it will be appreciated that
variation may be made to the embodiments, without de-
parting from the scope of the invention as defined by the
appended claims. For example, it will be appreciated that
another application of the invention is for use as an ar-
chitectural or any other modelling technique where a
readily deployable system can be used to build a scale
model quickly and cheaply.
[0070] Examples of applications of the invention have
been mentioned and are not exhaustive.
[0071] Alternative embodiments, falling within the
scope of the invention, are elements or constructs formed
from perforated elements that could be used in ships or
other vessels for storing, treating, processing, cooling or
handling liquids.
[0072] It is well known that sea going vessels can be
capsized by taking in a large amount of water which, if it
is not controlled inside, can exaggerate the movements
of their hulls, and destabilize and sink them. The invention
may therefore be used as part of an internal water sta-
bilisation system for such seagoing vessels. Likewise
perforated tubular elements, installed in the hull of a ves-
sel, could allow water in, and then restrict its movement,
reducing the risk of capsize.
[0073] If a composite matrix sheet honeycomb struc-
ture were embedded in concrete, perforations in the met-
alwork enable fluid concrete to key into the matrix more
effectively, thereby strengthening the structure.
[0074] Other applications of the element, when formed
from suitable materials, and fabricated as a structure,
include: a strong mesh, through which liquids may flow;
which may act as a heat transfer matrix and which can
flex.
[0075] Other variations to the aforementioned embod-
iments may be made without departing form the scope
of the invention, as defined by the appended claims.
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Claims

1. A modular construction element (10): comprising a
sheet-like material in the form of a rhomboid, said
modular construction element (10) being adapted to
receive at least two connectors, and, being adapted
to be, in use, connected, to another modular con-
struction element (10) characterised in that said
modular construction element further comprises a
said connector in the form of a joint, which joint allows
relative movement between the two modular con-
struction elements (10) in two rotational degrees of
freedom.

2. A modular construction element (10) as claimed in
claim 1 which lies in two planes so as to define a V-
shaped cross section which subtends an angle (Φ).

3. A modular construction element (10) as claimed in
claim 2 wherein the angle subtended by the V-
shaped or chevron is between approximately 1°and
179°.

4. A modular construction element (10) as claimed in
claim 2 or 3 wherein the angle subtended by the V-
shaped or chevron is between approximately 145°
and 165°.

5. A modular construction element as claimed in claim
1 wherein said joint comprises a pair of adjacent
washers (406A and 406B), one with a substantially
concave surface and the other with a substantially
convex surface.

6. A modular construction element as claimed in claim
5 wherein one washer is hemispherical (406B) and
the other is dish shaped (406A).

7. A modular construction element as claimed in any
of claims 5 or 6 including a threaded bolt-type mem-
ber 404, which is threaded with said washers (406A,
406B) into appropriate holes (12) in said modular
construction element (10)..

8. A method of connecting two modular construction
elements (10), as defined in any of claims 1 to 4,
comprising: providing a joint which allows an amount
of relative movement between adjacent modular
construction elements (10) in two rotational degrees
of freedom.

9. A method as claimed in claim 8 comprising use of a
pair of adjacent washers, one having a substantially
concave surface (406A), the other having a substan-
tially convex surface (406B).

10. A method as claimed in claim 9 wherein one washer
is hemispherical and the other dish shaped hemi-

spherical.

11. A method as claimed in any of claims 8 to 10 com-
prising: the step of inserting a bolt type member
through holes in said modular construction elements
(10) and threading said washers (406A, 406B) onto
said bolt type member (404).

12. A construction or portion of a construction formed
predominantly and substantially from a plurality of
modular construction elements (10) as claimed in
any of claims 1 to 4.

Patentansprüche

1. Modulares Bauelement (10): umfassend ein flächi-
ges Material in Form eines Rhombus, welches auf
die Aufnahme von mindestens zwei Verbindern ein-
gerichtet ist sowie darauf, im Einsatz mit einem an-
deren modularen Bauelement verbunden zu wer-
den, dadurch gekennzeichnet, dass das modulare
Bauelement ferner einen Verbinder in Form eines
Gelenks aufweist, welches Gelenk eine Relativbe-
wegung zwischen den beiden modularen Bauele-
menten (10) in zwei Drehfreiheitsgraden gestattet.

2. Modulares Bauelement (10) nach Anspruch 1, wel-
ches in zwei Ebenen liegt und dadurch einen V-för-
migen Querschnitt definiert, der einen Winkel (Φ)
einschließt.

3. Modulares Bauelement (10) nach Anspruch 2, wobei
der von dem V-förmigen Element eingeschlossene
Winkel zwischen ungefähr 1° und 179° liegt.

4. Modulares Bauelement (10) nach Anspruch 2 oder
3, wobei der von dem V-förmigen Element einge-
schlossene Winkel zwischen ungefähr 145° und
165° liegt.

5. Modulares Bauelement (10) nach Anspruch 1, wobei
das Gelenk ein Paar nebeneinanderliegender Un-
terlegscheiben (406A und 406B), eine mit einer im
Wesentlichen konkaven Oberfläche und die andere
mit einer im Wesentlichen konvexen Oberfläche,
umfasst.

6. Modulares Bauelement (10) nach Anspruch 5, wobei
eine Unterlegscheibe halbkugelförmig (406B) und
die andere schüsselförmig (406A) ausgebildet ist.

7. Modulares Bauelement (10) nach einem der Ansprü-
che 5 oder 6 mit einem gewindebolzenartigen Glied
404, welches mit den Unterlegscheiben (406A,
406B) in entsprechende Löcher (12) des modularen
Bauelements (10) eingeschraubt wird.
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8. Verfahren zum Verbinden von zwei modularen Bau-
elementen (10) nach einem der Ansprüche 1 bis 4,
umfassend: Vorsehen eines Gelenks, welche eine
gewisse Relativbewegung zwischen nebeneinan-
derliegenden modularen Bauelementen (10) in zwei
Drehfreiheitsgraden gestattet.

9. Verfahren nach Anspruch 8, umfassend ein Paar ne-
beneinanderliegender Unterlegscheiben, wobei die
eine eine im Wesentlichen konkave Oberfläche
(406A) und die andere eine im Wesentlichen konve-
xe Oberfläche (406B) aufweist.

10. Verfahren nach Anspruch 9, wobei eine Unterleg-
scheibe halbkugelförmig und die andere schüssel-
förmig ausgebildet ist.

11. Verfahren nach einem der Ansprüche 8 bis 10 um-
fassend: den Schritt des Einführens eines bolzenar-
tigen Gliedes durch Löcher in den modularen Bau-
elementen (10) und Aufschrauben der Unterleg-
scheiben (406A, 406B) auf das bolzenartige Glied
(404).

12. Konstruktion oder Teil einer Konstruktion, die vor-
wiegend oder im Wesentlichen aus einer Mehrzahl
modularer Bauelemente (10) nach einem der An-
sprüche 1 bis 4 gebildet ist.

Revendications

1. Élément de construction modulaire (10) compre-
nant: un matériau similaire à une feuille sous la forme
d’un rhomboïde, ledit élément de construction mo-
dulaire (10) étant conçu pour recevoir au moins deux
connecteurs, et étant conçu pour être raccordé, en
utilisation, à un autre élément de construction mo-
dulaire (10), caractérisé en ce que ledit élément de
construction modulaire comporte en outre ledit con-
necteur sous la forme d’un raccord, ce raccord pro-
curant un mouvement relatif entre les deux éléments
de construction modulaire (10) suivant deux degrés
de liberté en rotation.

2. Élément de construction modulaire (10) selon la re-
vendication 1, se trouvant dans deux plans de sorte
à définir une section transversale en forme de V qui
sous-tend un angle (Φ).

3. Élément de construction modulaire (10) selon la re-
vendication 2, l’angle sous-tendu par la forme en V
ou le chevron se situant entre 1° et 179° environ.

4. Élément de construction modulaire (10) selon la re-
vendication 2 ou 3, l’angle sous-tendu par la forme
en V ou le chevron se situant entre 145° et 165°
environ.

5. Élément de construction modulaire (10) selon la re-
vendication 1, ledit raccord comprenant une paire
de rondelles adjacentes (406A et 406B), l’une avec
une surface sensiblement concave et l’autre avec
une surface sensiblement convexe.

6. Élément de construction modulaire (10) selon la re-
vendication 5, une rondelle étant hémisphérique
(406B) et l’autre étant en forme de coupelle (406A).

7. Élément de construction modulaire (10) selon l’une
quelconque des revendications 5 ou 6, incluant un
élément du type boulon fileté (404) qui est solidarisé
par filetage avec lesdites rondelles (406A, 406B)
dans des trous appropriés (12) dans ledit élément
de construction modulaire (10).

8. Procédé destiné à connecter deux éléments de
construction modulaire (10) tels que définis dans
l’une quelconque des revendications 1 à 4, compre-
nant l’opération consistant à : mettre à disposition
un raccord qui procure une certaine ampleur de mou-
vement relatif entre des éléments de construction
modulaire adjacents (10) suivant deux degrés de li-
berté en rotation.

9. Procédé selon la revendication 8, comprenant l’uti-
lisation d’une paire de rondelles adjacentes, l’une
ayant une surface sensiblement concave (406A),
l’autre ayant une surface sensiblement convexe
(406B).

10. Procédé selon la revendication 9, une rondelle étant
hémisphérique et l’autre hémisphérique en forme de
coupelle.

11. Procédé selon l’une quelconque des revendications
8 à 10, comprenant les étapes consistant à : insérer
un élément du type boulon fileté par des trous mé-
nagés dans lesdits éléments de construction modu-
laire (10) et solidariser par filetage lesdites rondelles
(406A, 406B) sur ledit élément du type boulon (404).

12. Construction ou portion d’une construction formée
de façon prédominante et sensiblement à partir
d’une pluralité éléments de construction modulaire
(10) tels que définis dans l’une quelconque des re-
vendications 1 à 4.
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