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(54)  Spacer for concrete reinforcements

(67)  Thepresentinvention relates to spacers for con-
crete reinforcements, comprising three parallel longitu-
dinal rods, connected to each other by transverse rods
which run perpendicular to and are laterally connected

to the longitudinal rods; characterized in that the trans-
verse rods do not project, orat most project 1 mm, beyond
the outer longitudinal rods. The invention furthermore re-
lates to methods of producing such spacers.
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Description
TECHNICAL FIELD

[0001] The present invention relates to spacers for
concrete reinforcements and concrete structures, meth-
ods of producing such spacers, and use thereof.

BACKGROUND

[0002] Reinforcements for flat structures in reinforced
concrete are usually made from steel reinforcement
mats. Often, one or more reinforcement mats are provid-
ed both at the top and bottom in the flat structure, so that
both tensile and compressive forces can be absorbed in
an optimum manner.

[0003] During building, the reinforcement mats are
usually kept at the desired distance from one another by
means of spacers. Various types of spacers are known.
[0004] Atype of spacer which is often used is a (lattice)
girder with a triangular or trapezoidal cross section. Such
spacers are also known as A-shaped or U-shaped spac-
ers and have a high strength while requiring very little
material. However, such spacers have the drawback that
they are difficult to drag across the bottom reinforcement
mat. There is therefore a need for new spacers. There
is also a need for new methods of producing spacers.

SUMMARY

[0005] The present invention relates to spacers for
concrete reinforcements and/or concrete structures,
methods of producing such spacers, and use thereof.
[0006] In afirst aspect, the present invention provides
a method of producing spacers for concrete reinforce-
ments and/or concrete structures. This method compris-
es:

(a) providing at least six parallel longitudinal rods in
a plane, comprising

- two peripheral longitudinal rods;

- atleastone punching groove consisting of a pair
of mutually adjacent longitudinal rods;

- acentral longitudinal rod between each periph-
eral longitudinal rod and the adjacent punching
groove;

- if the longitudinal rods form two or more punch-
ing grooves, a central longitudinal rod situated
between each pair of adjacent punching
grooves; and

- optionally, one or more additional longitudinal
rods situated between the peripheral longitudi-
nal rods and outside the punching grooves;

(b) placing transverse rods perpendicular to the lon-
gitudinal rods on top of and/or under the latter, and
fastening the transverse rods to the longitudinal rods,
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thus producing a lattice structure;

(c) optionally, cutting parts of transverse rods over-
hanging the peripheral longitudinal rods;

(d) punching out or cutting through the transverse
rod portions between the adjacent longitudinal rods
of the punching groove, thus producing two or more
elongate lattices, each comprising three parallel lon-
gitudinal rods which are connected to each other by
transverse rods which run perpendicular to and are
laterally connected to the longitudinal rods; the trans-
verse rods preferably not projecting or at most pro-
jecting 0.5 mm beyond the outer longitudinal rods;
and

(e) bending the two or more elongate lattices, thus
producing two or more spacers, each comprising
three parallel straight longitudinal rods including two
bottom longitudinal rods and a top longitudinal rod,
connected to each other by U-shaped transverse
rods which run perpendicular to and are laterally con-
nected to the longitudinal rods; the transverse rods
preferably not projecting or at most projecting 0.5
mm beyond the bottom longitudinal rods.

[0007] In specific embodiments of the method, step (a)
comprises unrolling and aligning at least six longitudinal
rods in a plane; in which the peripheral longitudinal rods;
the longitudinal rods forming part of a punching groove;
and the additional longitudinal rods (if present) are cut to
the desired length before performing step (e). In further
embodiments, a separate roll is provided for each longi-
tudinal rod.

[0008] In specific embodiments, the central longitudi-
nal rods are cut to a desired length before performing
step (e). In other embodiments, the method furthermore
comprises, after step (e): (f) cutting the central longitudi-
nal rods to a desired length.

[0009] In specific embodiments, step (e) furthermore
comprises turning each even or odd lattice produced in
step (d).

[0010] In certain embodiments, step (e) comprises
bending the transverse rods of the two or more elongate
lattices in two locations, thus producing two or more spac-
ers having a trapezoidal cross section.

[0011] Inspecificembodiments, step (b) comprises un-
rolling, aligning and cutting the transverse rods from one
or more rolls.

[0012] In certain embodiments of the method, the
transverse rods of the spacers project at most 0.2 mm
beyond bottom longitudinal rods.

[0013] In specific embodiments of the method, the lon-
gitudinal rods form at least two strips which each contain
three or more longitudinal rods, in which each pair of
adjacent strips is separated by a punching groove; and
at least two of the strips are of a different width.

[0014] In certain embodiments of the method, the dis-
tance between the adjacent longitudinal rods of the
punching groove is at most 10 mm.

[0015] The present invention furthermore provides a
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spacer obtainable by means of the method described
herein. More specifically, the invention provides a spacer
for concrete reinforcements and/or concrete structures
comprising three parallel straight longitudinal rods, in-
cluding two bottom longitudinal rods and a top longitudi-
nal rod, connected to each other by U-shaped transverse
rods which run perpendicular to and are laterally con-
nected to the longitudinal rods; characterized in that the
transverse rods do not project, or at most project 0.5 mm,
beyond the bottom longitudinal rods.

[0016] In specific embodiments, the transverse rods of
the spacer project at most 0.2 mm beyond bottom longi-
tudinal rods. In certain embodiments, the spacer com-
prises two or more transverse rods of different diameters.
[0017] In a further aspect, the present invention pro-
vides the use of the spacer described herein as a con-
struction element.

[0018] The methods described herein make it possible
to produce spacers in a simple and quick manner, in
which case there is no or hardly any overhang of the
transverse rods beyond the bottom longitudinal rods. The
spacers which have thus been produced are easier to
drag across reinforcement mats than similar existing
spacers and, in specific embodiments, are also easier to
stack.

DESCRIPTION OF THE FIGURES

[0019] The following description of the figures of spe-
cific embodiments of the invention is only given by way
of example and is not intended to limit the present de-
scription, its application or use. In the drawings, identical
reference numerals refer to the same or similar parts and
features.
Fig.1 lllustration of a lattice (10) obtained as an in-
termediate product according to a specific em-
bodiment of the method described herein.
Perspective view of a spacer (1) according to
specific embodiments of the present invention
(A), and of a prior-art spacer (11) (B).

A, B: cross section of spacers (1, 11) according
to specific embodiments of the present inven-
tion.

Fig. 2

Fig. 3

[0020] The following reference numerals are used in
the description and figures:

1, 11, 12 - spacer; 2-7 - longitudinal rod; 8 - trans-
verse rod; 9 - overhang; 10 - lattice.

DESCRIPTION OF THE INVENTION

[0021] As used below in this text, the singular forms

"a", "an", "the" include both the singular and the plural,

unless the context clearly indicates otherwise.

[0022] The terms "comprise", "comprises" as used be-
", "include" or "con-

low are synonymous with "including",
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tain", "contains" and are inclusive or open and do not
exclude additional unmentioned parts, elements or meth-
od steps. Where this description refers to a product or
process which "comprises" specific features, parts or
steps, this refers to the possibility that other features,
parts or steps may also be present, but may also refer
to embodiments which only contain the listed features,
parts or steps.

[0023] The enumeration of numeric values by means
of ranges of figures comprises all values and fractions in
these ranges, as well as the cited end points.

[0024] The term "approximately" as used when refer-
ring to a measurable value, such as a parameter, an
amount, a time period, and the like, is intended to include
variations of +/- 10% or less, preferably +/-5% or less,
more preferably +/-1% or less, and still more preferably
+/-0.1% or less, of and from the specified value, in so far
as the variations apply to the invention disclosed herein.
It should be understood that the value to which the term
"approximately" refers per se has also been disclosed.
[0025] Allreferences cited in this description are here-
by deemed to be incorporated in their entirety by way of
reference.

[0026] Unless defined otherwise, all terms disclosed
in the invention, including technical and scientific terms,
have the meaning which a person skilled in the art usually
gives them. For further guidance, definitions are included
to further explain terms which are used in the description
of the invention.

[0027] As intended herein, an object is "elongate"
when the length of said object is greater than two times
the width of said object; preferably the length is greater
than three, four or five times the width of the object.
[0028] The term "perpendicular" as used herein may
comprise a deviation from an exactly perpendicular ori-
entation. More particularly, a first rod is considered to be
positioned perpendicularly with respect to a plane or sec-
ond rod if the angle between the longitudinal axis of the
first rod and the plane, or the angle between the longitu-
dinal axes of the first and second rod, is between 89° and
91°; preferably between 89.5° and 90.5°; and most pref-
erably 90°.

[0029] The present invention relates to spacers for
concrete reinforcements and/or concrete structures. The
spacers are in particular intended to space two or more
parallel concrete reinforcements, for example reinforce-
ment mats for a flat structure, a desired distance apart.
The flat structure may be a horizontal structure, such as
afloor, or a vertical structure, such as a wall. The spacers
may be used, for example, for spacing reinforcement
mats in prefabricated (prefab) hollow walls apart. Such
walls typically comprise two prefab concrete shells, each
concrete shell comprising a reinforcement mat. These
reinforcement mats are spaced a distance apart by one
or more spacers. In this case, a hollow wall is produced
which can be filled with concrete on the building site.
[0030] More specifically, the present invention pro-
vides a U-shaped spacer for concrete reinforcements
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and/or concrete structures comprising three or more par-
allel longitudinal rods, including two bottom longitudinal
rods and a top longitudinal rod. The longitudinal rods are
connected to each other by bent transverse rods which
run perpendicular to and are laterally connected to the
longitudinal rods. The spacer is furthermore character-
ized in that the transverse rods do not project beyond the
bottom longitudinal rods, or hardly at all. As a result there-
of, the spacers according to the present invention can be
dragged across reinforcement mats in a simple and vir-
tually unimpeded manner. These characterizing features
will be explained further below.

[0031] The spacer described herein comprises three
or more straight longitudinal rods, including two bottom
longitudinal rods and a top longitudinal rod. In specific
embodiments, there may be one or more longitudinal
rods between the bottom longitudinal rods and the top
longitudinal rod. In specific embodiments, the spacer
comprises more than one top longitudinal rod.

[0032] The longitudinal rods are placed a certain dis-
tance apart and parallel to one another. If the spacer
comprises only one top longitudinal rod, the top longitu-
dinal rod and the bottom longitudinal rods form the ribs
of a triangular prism. If the spacer comprises two top
longitudinal rods, the top longitudinal rods and the bottom
longitudinal rods typically form the ribs of a trapezoidal
prism. Typically, the large base of the trapezium is in this
case formed by the bottom longitudinal rods.

[0033] The longitudinal rods are connected to each
other by means of transverse rods, thus producing a grid
structure or lattice structure. The term "lattice structure"
as used herein denotes an open frame formed by laterally
touching or overlapping wires, rods or the like, preferably
in a regular pattern.

[0034] The transverse rods are typically identical in
shape and bent to form a U shape or V shape. More
specifically, the transverse rods are bent in one or two
locations in the centre. In specific embodiments, the
transverse rods are not bent at the location where they
are attached to the longitudinal rods, for example a weld-
ing spot. In this way, it is possible to prevent transverse
rods from detaching from the longitudinal rods after (ex-
cessive) bending. Preferably, the transverse rods are
bent in two locations, more specifically on either side of
the top longitudinal rod. In this case, a spacer having a
trapezoidal cross section can be produced. The curva-
ture radius of the bend(s) of the transverse rods is not
critical, as long as a U shape or V shape is obtained.
Preferably, a small curvature radius is avoided if the
transverse rods are bent at the location of a welding spot.
[0035] The transverse rods are placed perpendicular
to the longitudinal rods. More specifically, the longitudinal
rods and the transverse rods, in the unbent state, form
a lattice structure with rectangular or square openings.
The lattice structure may be regarded as a mesh-shaped
structure.

[0036] In a simple form, the spacer comprises only
three parallel longitudinal rods, more specifically two bot-
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tom longitudinal rods and one top longitudinal rod. Such
aspaceris mainly suitable for spacing concrete reinforce-
ments a small distance apart, for example a distance of
up to 200 mm. However, it is not impossible to use spac-
ers comprising only three longitudinal rods to bridge dis-
tances greater than 200 mm.

[0037] Inspecific embodiments, the spacer comprises
four or more parallel longitudinal rods, more specifically,
two bottom longitudinal rods, a top longitudinal rod, and
one or more intermediate longitudinal rods. This increas-
es the strength of the spacer and is particularly important
for spacers of considerable height, for example having a
height greater than 200 mm. The distances between an
intermediate longitudinal rod and each of the two adja-
cent longitudinal rods may be equal or different. In spe-
cific embodiments, the distance between two adjacent
longitudinal rods, measured along the transverse rods,
is always between 20 mm and 200 mm, preferably be-
tween 50 mm and 200 mm.

[0038] In the spacer described herein, the transverse
rods do not project, or hardly at all, beyond the bottom
longitudinal rods. There is therefore hardly or no over-
hang by the ends of the transverse rods beyond the bot-
tom longitudinal rods. More specifically, the transverse
rods project at most 1.0 mm beyond the bottom longitu-
dinal rods; preferably at most 0.5 mm; still more prefer-
ably at most 0.2 mm; or at most 0.1 mm; or at most 0.05
mm.

[0039] The overhang of a transverse rod beyond a lon-
gitudinal rod can be measured as the distance of the end
of the transverse rod (on the side of the respective lon-
gitudinal rod) with respect to a plane which is perpendic-
ular (90°) to the longitudinal axis of the respective trans-
verse rod in an unbent position, and touches the respec-
tive longitudinal rod at the outer side of the spacer. An
overhang of 0.5 mm thus means that when the spacer is
positioned on a plane, there is at most a distance of 0.5
mm from the bottom longitudinal rod and the plane.
[0040] The transverse rods may have straight and/or
oblique ends.

[0041] In specific embodiments, one or more trans-
verse rods have straight ends. This means that the trans-
verse rods have been cut according to a plane perpen-
dicular to their longitudinal axis (in the unbent position).
[0042] In specific embodiments, one or more trans-
verse rods have oblique ends. This means that the trans-
verse rods have been cut at an angle, preferably accord-
ing to a plane which runs parallel to the longitudinal rods
and forms an angle with the transverse rods of 30° to
50°. Thus, the overhang of the transverse rods can be
minimized further. In further embodiments, all transverse
rods have oblique ends.

[0043] In specific embodiments, one or more trans-
verse rods may have a straight and an oblique end.
[0044] The longitudinal rods and the transverse rods
typically run along the entire length and the entire width
of the spacer. The height of the spacer is determined by
the distance between the top longitudinal rod and the
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plane defined by the bottom longitudinal rods, and is usu-
ally between 20 mm and 400 mm. For a large number of
applications, a height of at most 200 mm is sufficient. In
a preferred embodiment, the spacer described herein
thus has a height of between 20 mm and 200 mm, more
preferably of between 50 mm and 200 mm.

[0045] However, the spacers described herein are not
limited to such a height. In specific embodiments, the
height is between 50 mm and 400 mm, preferably be-
tween 200 mm and 400 mm, more preferably between
200 mm and 360 mm, for example 300 mm.

[0046] The length of the spacers is usually between
100 cm and 400 cm, preferably between 100 cm and 300
cm, more preferably between 150 cm and 250 cm, for
example 200 cm.

[0047] The width of the spacers is not critical and may
depend on the angle at which the transverse rods have
been bent and the height of the spacer. In specific em-
bodiments, the width of the spacers is between 5 cm and
20 cm, although another width is not ruled out.

[0048] Inthe spacers described herein, the transverse
rods (inthe unbent position) are positioned perpendicular
to the longitudinal rods, with the transverse rods laterally
touching the longitudinal rods. Preferably, each trans-
verse rod touches each of the longitudinal rods of the
spacer. In the unbent position of the transverse rods, the
spacer thus forms a lattice structure comprising three or
more parallel longitudinal rods with a series of parallel
transverse rods running perpendicular thereto.

[0049] The distance between two adjacent transverse
rods is usually between 50 and 300 mm, preferably be-
tween 50 and 200 mm, more preferably between 100 and
150 mm. In a preferred embodiment, the transverse rods
are placed at regular intervals. However, it is provided
that in specific embodiments, two or more adjacent trans-
verse rods are placed closer together or further apart
than other transverse rods.

[0050] The longitudinal rods and transverse rods are
preferably made of steel. In specific embodiments, the
rods are not smooth, but provided, for example, with spi-
ral-shaped ridges. This increases the surface of the rods,
as a result of which the steel attaches better to the con-
crete. However, this is not a requirement, so that the rods
may be smooth in specific embodiments.

[0051] The diameter of the longitudinal and transverse
rods is typically between 2.0 and 10.0 mm. In specific
embodiments, the diameter of the longitudinal and trans-
verse rods is between 3.0 and 5.0 mm. The diameter of
the longitudinal rods may be identical to or different from
the diameter of the transverse rods.

[0052] The diameter of the transverse rods may be
adapted to the height of the spacer. More specifically, for
a higher spacer, transverse rods of a greater strength
and therefore with a larger diameter are used. In specific
embodiments, the spacer typically has a height of ap-
proximately 100 mm, with the transverse rods having a
diameter of approximately 3.0 mm. In certain embodi-
ments, the spacer has a height of approximately 120 mm,
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with the transverse rods having a diameter of approxi-
mately 3.2 mm.

[0053] The bottom longitudinal rods preferably are of
equal diameter, which may be equal to or differ from the
diameter of the top longitudinal rod. Any intermediate lon-
gitudinal rods as described above may have a diameter
which may be equal to or differ from the diameter of the
top and/or bottom longitudinal rods.

[0054] Usually, all the transverse rods of the spacer
are of an equal diameter or thickness. However, it is not
impossible for two or more transverse rods to have a
different diameter or thickness in specific embodiments.
[0055] The present invention furthermore provides a
method for producing spacers, including the spacers de-
scribed herein, said method comprising:

(a) providing at least six parallel longitudinal rods in
a plane, comprising

- two peripheral longitudinal rods;

- atleastone punching groove consisting of a pair
of adjacent longitudinal rods;

- acentral longitudinal rod between each periph-
eral longitudinal rod and the adjacent punching
groove;

- ifthe longitudinal rods form two or more punch-
ing grooves, a central longitudinal rod situated
between each pair of adjacent punching
grooves; and

- optionally, one or more additional longitudinal
rods situated between the peripheral longitudi-
nal rods and outside the punching grooves;

(b) placing transverse rods perpendicular to the lon-
gitudinal rods on top of and/or under the latter, and
fastening the transverse rods to the longitudinal rods
to produce a lattice structure;

(c) optionally, cutting parts of transverse rods over-
hanging the peripheral longitudinal rods;

(d) punching out or cutting the transverse rod por-
tions between the adjacent longitudinal rods of the
punching groove, thus producing two or more elon-
gate lattices, each comprising three parallel longitu-
dinal rods which are connected to each other by
transverse rods which run perpendicular to and are
laterally connected to the longitudinal rods; the trans-
verse rods preferably not projecting or at most pro-
jecting 0.5mm beyond the outer longitudinal rods;
and

(e) bending the (transverse rods of the) two or more
elongate lattices, thus producing two or more spac-
ers, preferably spacers as described herein.

[0056] This method makes it possible to produce spac-
ers in an efficient and material-saving way. In a preferred
embodiment, there is no overhang of the transverse rods
beyond the outer longitudinal rods, as a result of which
the resulting spacers can be dragged across reinforce-
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ment mats in a simple and virtually unimpeded manner.
These steps will be explained further below.

[0057] Inafirststep,the method described herein com-
prises (a) providing at least six parallel longitudinal rods,
usually in a plane. The six or more longitudinal rods com-
prise:

- two peripheral longitudinal rods; and
- atleast one punching groove consisting of a pair of
adjacent longitudinal rods;

with in each case one central longitudinal rod being pro-
vided between each pair of adjacent punching grooves,
and between each peripheral longitudinal rod and the
adjacent punching groove.

[0058] The term "central longitudinal rod", as used
herein, refers to a longitudinal rod which is positioned
between a pair of adjacent punching grooves, or between
a peripheral longitudinal rod and the adjacent punching
groove, in such amanner that the central longitudinal rod
forms a top longitudinal rod of a spacer produced by
means of the method described herein. In this case, the
central longitudinal rod does not necessarily have to be
positioned exactly in the centre between two other lon-
gitudinal rods. In specific embodiments, the central lon-
gitudinal rods are positioned in the centre of the space
between each pair of adjacent punching grooves, and
between each peripheral longitudinal rod and the adja-
cent punching groove.

[0059] The peripheral longitudinal rods and the longi-
tudinal rods which form part of the punching grooves form
the bottom longitudinal rods of the spacers, produced by
means of the method described herein. The central lon-
gitudinal rods form the top longitudinal rods of the spac-
ers. The optional additional longitudinal rods form inter-
mediate longitudinal rods of the spacers.

[0060] The longitudinal rods comprise at least one
punching groove formed by a pair of adjacentlongitudinal
rods (different from the peripheral longitudinal rods). A
punching groove forms a dividing line where the trans-
verse rods are punched out or cut, so that the peripheral
longitudinal rods and the longitudinal rods of the punch-
ing groove form the bottom longitudinal rods of the re-
sulting spacers (see below). The punching grooves di-
vide the parallel longitudinal rods into two or more strips
which are separated from one another by punching
grooves. Each strip comprises at least three longitudinal
rods, so that each strip can be made into a separate
spacer as described herein.

[0061] In specific embodiments, more than six parallel
longitudinal rods are provided, preferably nine or more
parallel longitudinal rods. In specific embodiments, at
least nine parallel longitudinal rods are provided, with
one or two pairs of adjacent longitudinal rods forming one
or two punching grooves, respectively. In specific em-
bodiments, 12 or more parallel longitudinal rods are pro-
vided, with atleast three punching grooves being formed.
[0062] The longitudinal rods are typically positioned at
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a distance from one another, corresponding to the dis-
tance between the adjacent longitudinal rods (measured
along the transverse rods) in the spacers described here-
in. However, each pair of adjacentlongitudinal rods which
forms a punching groove is preferably placed as close
to each other as possible. This reduces the loss of ma-
terial when separating the spacers (see below). In spe-
cific embodiments, the distance between a pair of adja-
cent longitudinal rods which form a punching groove -
this distance is also referred to here as the width of the
punching groove - is at most 20 mm. Preferably, each
punching groove has a width of 0 mm to 20 mm, prefer-
ably of between 0 mm and 15 mm, more preferably of
between 0 mm and 10 mm.

[0063] If the portions of the transverse rods within the
punching groove are not cut, but punched out, a punching
groove which is too narrow may cause accelerated wear
of blades which are used for punching. Preferably, the
distance between a pair of adjacent longitudinal rods
which form a punching groove is at least 3 mm in such
embodiments. In specific embodiments, this distance is
approximately 15 mm. Such a distance may ensure min-
imal wear and low loss of material. Except between the
adjacent longitudinal rods which form a punching groove
as described above, the distance between two adjacent
longitudinal rods is between 20 mm and 200 mm, pref-
erably between 30 mm and 200 mm, more preferably
between 50 mm and 200 mm in specific embodiments.
[0064] As described above, the parallel longitudinal
rods together form two or more strips, with each pair of
adjacent strips being separated from one another by a
punching groove. Each strip contains at least three lon-
gitudinal rods. The distance between the outer pair of
longitudinal rods of a strip is also referred to as the "width"
of the respective strip herein. This width determines the
length of the transverse rods of the spacer which can be
obtained from the respective strip by means of the meth-
od described herein; and thus also the maximum width
and height of the spacer.

[0065] In specificembodiments, two of the two or more
strips have a different width. This makes it possible si-
multaneously to produce two or more types of spacers
having a different height and/or width using one installa-
tion. As a result thereof, it is possible to prevent the in-
stallation from having to be completely converted for
each new height and/or width. This saving in changeover
time makes a more efficient and quicker production pos-
sible.

[0066] In specific embodiments, the longitudinal rods
form at least three, at least five, at least eight, at least
ten or at least twelve strips which are separated from one
another by punching grooves, with at least two strips hav-
ing a different width.

[0067] In specific embodiments of the method de-
scribed herein, providing the at least six parallel longitu-
dinal rods comprises unrolling and (straightening and)
aligning these longitudinal rods in a plane.

[0068] In a preferred embodiment, each of the six or
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more longitudinal rods comes from a separate roll. This
may increase the speed of production and makes it pos-
sible, if desired, to combine different types of longitudinal
rods, for example longitudinal rods of different diameters.
[0069] When the longitudinal rods are unrolled from
one or more rolls, the method described herein further-
more also comprises cutting of the longitudinal rods to a
desired length. The desired length depends on the de-
sired length of the spacers, and is usually between 100
cm and 400 cm, preferably between 100 cm and 300 cm,
more preferably between 150 cm and 250 cm, for exam-
ple 200 cm.

[0070] Cutting the longitudinal rods to the desired
length may take place immediately after unrolling orin a
further stage of the production process, for example after
welding a number of transverse rods onto the longitudinal
rods.

[0071] In specific embodiments, all longitudinal rods
are cut to the desired length in step (a), (b), (c) and/or
(d). In specific embodiments, this is carried out after the
fastening of the transverse rods in step (d) and before
the bending of the lattices in step (e).

[0072] In specific embodiments, a number of longitu-
dinal rods are cut before the bending of the lattices, while
other longitudinal rods are cut after the bending of the
lattices. More specifically, except for the central longitu-
dinal rods, all longitudinal rods may be cut before step
(e) is carried out. In other words, in such an embodiment,
the peripheral longitudinal rods, the longitudinal rods
forming part of a punching groove, and any additional
longitudinal rods are cut before step (e) is carried out;
more specifically, in step (a), (b), (c) and/or (d). The cen-
tral longitudinal rods can then be cut after step (e), in an
additional step:

(f) cutting the central longitudinal rods to a desired
length.

[0073] Leaving the central longitudinal rods intact may
simplify transportation of the lattices on the production
line and ensure that the lattices are conveyed through all
stages of the production process at the same speed. On
the other hand, the cutting of the other longitudinal rods
makes it possible to bend the lattices separately.
[0074] The method described herein furthermore com-
prises (b) positioning transverse rods perpendicular to
the longitudinal rods on top of and/or under the latter,
andfastening the transverse rods to the longitudinal rods,
so that a lattice structure is obtained. The order in which
the transverse rods and the longitudinal rods are posi-
tioned is not critical to the method described herein. In
specific embodiments, the longitudinal rods are first po-
sitioned over a specific length, following which one or
more transverse rods are positioned on top of and/or be-
low the longitudinal rods. In other embodiments, one or
more transverse rods are positioned first, following which
the longitudinalrods are positioned on top of and/or under
the transverse rods.
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[0075] The transverse rods run parallel to each other
and are perpendicular to the longitudinal rods, and later-
ally touch the longitudinal rods, thus forming a lattice
structure. In specific embodiments, all transverse rods
are on the same side of the plane defined by the longi-
tudinal rods. However, in specific embodiments, it is pro-
vided that transverse rods may be situated on both sides
of this plane. Thus, it is for example possible to ensure
that, during the bending in step (e) (see below), the trans-
verse rods are situated below or above the longitudinal
rods.

[0076] In specific embodiments, the transverse rods
are positioned and attached to the longitudinal rods one
by one. In this case, a next transverse rod is only posi-
tioned after the previous transverse rod has been fas-
tened. In other embodiments, several successive trans-
verse rods are positioned before the transverse rods are
fastened.

[0077] The transverse rods are preferably fastened to
the longitudinal rods by welding. More specifically, rods
are welded together at the points of contact between the
rods.

[0078] In specific embodiments of the invention de-
scribed herein, the positioning of the transverse rods
comprises the unrolling, (straightening), aligning and cut-
ting of the transverse rods from one or more rolls. In spe-
cific embodiments, the transverse rods come from the
same roll. This is highly suitable for producing spacers
which only use one type of transverse rod. When a single
roll is used for the transverse rods, the positioning and
fastening of the transverse rods takes place, forexample,
step by step, transverse rod per transverse rod.

[0079] In specific embodiments, the transverse rods
come from two or more rolls. This has the advantage that
different types of transverse rods can be used, for exam-
ple transverse rods of different diameters. Accordingly,
in specific embodiments of the method described herein,
two or more transverse rods have a different diameter.
[0080] Adjacent transverse rods are usually placed at
a distance of between 50 and 300 mm from one another,
preferably between 50 and 200 mm, more preferably be-
tween 100 and 150 mm. In specific embodiments, the
transverse rods are placed at regular distances apart.
However, itis provided thatin specific embodiments, spe-
cific adjacent transverse rods are placed closer together
or further apart than other adjacent transverse rods.
[0081] The method described herein can be used for
producing spacers in which the transverse rods do or do
not project beyond the bottom longitudinal rods. In a pre-
ferred embodiment, the method is used to produce spac-
ers in which the transverse rods do not project, or hardly
at all. In specific embodiments, the transverse rods al-
ready have the desired length when they are being po-
sitioned, so that there is no overhang, or hardly any, of
the transverse rods over the two peripheral longitudinal
rods after the transverse rods have been fastened. In
other embodiments, the transverse rods are longer, so
that there is an overhang initially. In specific embodi-
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ments, the method described herein thus furthermore
comprises a step (c) which comprises cutting of trans-
verse rod overhang over the peripheral longitudinal rods.
[0082] In a preferred embodiment, there is an initial
overhang after the transverse rods have been positioned
and the overhang is subsequently cut. This makes it pos-
sible to accelerate the production process, as the accu-
rate positioning of an exactly dimensioned transverse rod
usually requires more time than the accurate cutting of
an overhang.

[0083] As has been described above, the longitudinal
rods of the punching groove or punching grooves, togeth-
er with the peripheral longitudinal rods, form the bottom
longitudinal rods of the final spacers. In order to separate
the spacers from one another, the transverse rods are
cut and/or punched out between the adjacent horizontal
longitudinal rods of each punching groove. In specific
embodiments, the transverse rod portions within the
punching grooves can be cut through or cut out. Cutting
such a transverse rod portion may be effected by means
of one or two cutting actions. Typically, a single cutting
action is sufficient if the width of a punching groove is
sufficiently small (at most 1 mm), so that the transverse
rods project by less than 0.5 mm beyond the longitudinal
rods after the cutting action. In the case of wider punching
grooves, typically two cutting actions are required to pre-
vent the transverse rods from projecting by more than
0.5 mm.

[0084] In specific embodiments, in the method de-
scribed herein, the pieces of transverse rod between
each pair of longitudinal rods forming a punching groove
are punched out. The term "punch(ing) out" or
"punch(ing)" is understood to mean that a transverse rod
portion between two adjacent horizontal longitudinal rods
of a punching groove is removed from the transverse rod
by striking in a single operation. In that case, removal of
atransverse rod portion does not comprise two separate
cutting actions. This action may be regarded as being
analogous to piercing or perforating, in which case an
opening is produced in a panel.

[0085] The cutting and/or punching out is preferably
carried out in such a manner that there is no overhang,
or hardly any, after the cutting and/or punching-out op-
eration of the transverse rods over the outer longitudinal
rods of the resulting lattices and the spacers produced
therefrom (see below). More specifically, the remaining
overhang is at most 0.5 mm; preferably at most 0.2 mm;
oratmost 0.1 mm; oratmost 0.05 mm. The cutting and/or
punching out can be carried out in such a manner that
transverse rods with straight ends and/or oblique ends
are produced, as described above.

[0086] In specific embodiments, all transverse rod por-
tions in the punching groove or punching grooves are cut
or punched out. Cutting and/or punching results in two
or more separate (flat) lattices which, in a subsequent
step, are bent to form a spacer as described herein. In
specific embodiments, each even or each odd lattice pro-
duced in step (d) is turned or turned over before bending,
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so that corresponding transverse rods of successive lat-
tices are in each case situated on opposite sides of the
lattices. As a result thereof, it is possible to stack the
resulting spacers closer together on top of one another.
Turning is usually effected by rotating the lattice about
the transverse or longitudinal axis by 180°, but may also
be effected by means of any desired combination of
translational movements and/or rotations producing the
same result. Preferably, the lattices are turned over after
the longitudinal rods have been cut to the desired length.
[0087] In step (e), the lattices obtained in step (d) are
bent. More specifically, the transverse rods of the (part)
lattices are bent in an identical fashion, so that a U-
shaped structure is produced. In a preferred embodi-
ment, the transverse rods of each lattice are bent in two
locations, more specifically, on either side of the central
transverse rod of the respective lattice. Thus, itis possible
to produce a spacer having a trapezoidal cross section.
[0088] As described above, the method described
herein may comprise a further optional step (f), in which
the central longitudinal rods are cut through at the desired
length.

[0089] In an optional further step, the spacers can be
stacked and tied together, preferably in packages of 10
to 50 spacers. Stacking and/or tying together may be
carried out in a manual or mechanized manner.

[0090] In a subsequent aspect, the present invention
provides the use of the spacer described herein as a
construction element, more specifically, as a spacer for
concrete reinforcements, such as reinforcement mats.
[0091] The present invention will be illustrated by
means of the following non-limiting embodiments.

EXAMPLES

[0092] A production unitfor carrying out a specific em-
bodiment of the method described herein is configured
to unroll six transverse rods from six rolls. By means of
a guide station, the longitudinal rods are transported to
an alignment station, where the rods are positioned par-
allel to each other in a plane.

[0093] The transverse rods are unrolled and cut off
from a single roll and are positioned one by one perpen-
dicular to the transverse rods and welded to the trans-
verse rods in a welding station. This is typically carried
out at a speed of approximately two transverse rods per
second.

[0094] Inthis case, acontinuous lattice (10) is obtained
as illustrated in Fig. 1. The lattice (10) contains nine par-
allel longitudinal rods, including two peripheral longitudi-
nal rods (2), and two pairs of adjacent longitudinal rods
(3, 4, 5, 6), with each pair (3 and 4; 5 and 6) forming a
punching groove. Central longitudinal rods (7) are pro-
vided between the punching grooves and between the
peripheral longitudinal rods (2) and the adjacent longitu-
dinal rods (3, 6) of the punching grooves. The distance
between each pair of longitudinal rods which forms a
punching groove is smaller than the other distances be-
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tween the longitudinal rods. Thus, three strips (a, b, c)
are created, with a spacer being created from each strip.
The longitudinal rods (2, 3, 4, 5, 6, 7) are connected to
each other by means of the transverse rods (8).

[0095] The lattice (10) is processed further in a first
trimming line, in which the overhang of the transverse
rods (8) over the peripheral longitudinal rods (2) is accu-
rately cut off on both sides. The overhang of the trans-
verserods is indicated in Fig. 1 by the hatched rectangles
(9). Subsequently, the transverse rod portions between
the first pair of longitudinal rods (3, 4) which form a punch-
ing groove are punched out in a first punching station
and the transverse rod portions between the second pair
of longitudinal rods (5, 6) are punched out in a second
punching station.

[0096] Subsequently, all longitudinal rods (2, 3, 4, 5,
6) except for the central longitudinal rods (7) are cut to
the same distance in a cutting station. In this case, in
each case three lattices are obtained, corresponding to
the three strips (a, b, c), the lattices being connected to
the continuous lattice (10) by means of continuous cen-
tral longitudinal rods (7). The cutting of the longitudinal
rods (2, 3, 4, 5, 6) makes it possible to bend the individual
lattices in a press to form spacers (see below), while the
continuous central longitudinal rods (7) ensure automatic
transportation of the lattices at the production speed of
the continuous lattice.

[0097] The lattices are transported to a press where
they are bent to form a spacer (1), as illustrated in Fig.
2. The spacer (1) comprises a top longitudinal rod coming
from one of the central longitudinal rods (7) of the con-
tinuous lattice (10); and two bottom longitudinal rods
coming from the other longitudinal rods (2, 3, 4, 5, 6) of
the continuous lattice (10). After bending, the central lon-
gitudinal rods (7) are cut to the desired length, so that
the spacers (1) are separated from the continuous lattice
(10).

[0098] Fig. 2A is a representation of a spacer (1) ac-
cording to a specific embodiment of the present inven-
tion. The spacer (1) comprises three parallel longitudinal
rods, more specifically a top longitudinal rod (7) and two
bottom longitudinal rods (2, 3). The longitudinal rods (2,
3, 7) are connected by U-shaped transverse rods (8)
which, in the unbent position, are arranged perpendicular
to the longitudinal rods. There is no overlap of the trans-
verse rods (8) beyond the bottom longitudinal rods (2,
3). Fig. 2B shows a spacer (11) known from the prior art,
in whichthereis overlap of the transverse rods (8) beyond
the bottom longitudinal rods (2, 3).

[0099] Fig. 3A shows a cross section of the spacer (1)
illustrated in Fig. 2A. Fig. 3B shows a cross section of a
similar spacer (12), which differs from the former in that
the longitudinal rods in the spacer (12) in Fig. 3B are
situated on the inside of the spacer (12), while the trans-
verse rods in Fig. 3A are situated on the outer side of the
spacer (1). The total angle o through which the trans-
verserods (8) are bentis preferably between 20° and 35°.
[0100] By alternately stacking the different spacers (1)

10

15

20

25

30

35

40

45

50

55

and (12), the spacers (1, 12) can be stacked closer to-
gether than when spacers of the same type are stacked
on top of one another.

[0101] The different spacers (1, 12) may be produced
from the same lattice (10). In such embodiments, pref-
erably alllongitudinalrods (2, 3,4, 5, 6, 7) are cut through.
In this case, three lattices are produced, corresponding
to the three strips (a, b, ¢), in which case the lattices are
not connected to the continuous lattice (10). The lattices
can then be bent to form spacers (1) as described herein.
Itis possible to turn over specific lattices before bending
the lattices, for example all even or odd lattices, so that
(alternately) spacers (1) are produced having the longi-
tudinal wires on the outer side and spacers (12) having
the longitudinal wires on the inner side, as described
above.

[0102] In alast step, the spacers (1 and/or 12) are col-
lected and tied together in a collecting station.

Claims

1. Method of producing spacers for concrete reinforce-
ments and/or concrete structures, comprising:

(a) providing atleastsix parallel longitudinal rods
in a plane, comprising

- two peripheral longitudinal rods;

- at least one punching groove consisting of
a pair of mutually adjacent longitudinal rods;
- a central longitudinal rod between each
peripheral longitudinal rod and the adjacent
punching groove;

- if the longitudinal rods form two or more
punching grooves, a central longitudinal rod
situated between each pair of adjacent
punching grooves; and

- optionally, one or more additional longitu-
dinal rods situated between the peripheral
longitudinal rods and outside the punching
grooves;

(b) placing transverse rods perpendicular to the
longitudinal rods on top of and/or under the lat-
ter, and fastening the transverse rods to the lon-
gitudinal rods, thus producing a lattice structure;
(c) optionally, cutting parts of transverse rods
overhanging the peripheral longitudinal rods;

(d) punching out or cutting through the trans-
verse rod portions between the adjacent longi-
tudinal rods of the punching groove, thus pro-
ducing two or more elongate lattices, each com-
prising three parallel longitudinal rods which are
connected to each other by transverse rods
which run perpendicular to and are laterally con-
nected to the longitudinal rods; the transverse
rods preferably not projecting or at most project-
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ing 0.5 mm beyond the outer longitudinal rods;
and

(e) bending the two or more elongate lattices,
thus producing two or more spacers, each com-
prising three parallel straight longitudinal rods
including two bottom longitudinal rods and a top
longitudinal rod, connected to each other by U-
shapedtransverse rods which run perpendicular
to and are laterally connected to the longitudinal
rods; the transverse rods preferably not project-
ing or at most projecting 0.5 mm beyond the bot-
tom longitudinal rods.

The method according to Claim 1, in which step (a)
comprises unrolling and aligning at least six longitu-
dinal rods in a plane; and in which

- the peripheral longitudinal rods;

- the longitudinal rods forming part of a punching
groove; and

- if present, the additional longitudinal rods;
are cut to the desired length before performing
step (e).

The method according to Claim 2, in which a sepa-
rate roll is provided for each longitudinal rod.

The method according to Claim 2 or 3, in which the
central longitudinal rods are cut to a desired length
before performing step (e).

The method according to Claim 2 or 3, further com-
prising, after step (e):

(f) cutting the central longitudinal rods to a de-
sired length.

The method according to one of Claims 1 to 4, in
which step (e) further comprises turning each even
or odd lattice produced in step (d).

The method according to one of Claims 1 to 6, in
which step (e) comprises bending the transverse
rods of the two or more elongate lattices in two lo-
cations, thus producing two or more spacers having
a trapezoidal cross section.

The method according to one of Claims 1 to 7, in
which step (b) comprises unrolling, aligning and cut-
ting the transverse rods from one or more rolls.

The method according to one of Claims 1 to 8, in
which the transverse rods of the spacers project at
most 0.2 mm beyond bottom longitudinal rods.

The method according to one of Claims 1 to 9, in
which the longitudinal rods form at least two strips
which each contain three or more longitudinal rods,
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in which

- each pair of adjacent strips is separated by a
punching groove; and
- at least two of the strips are of a different width.

The method according to one of Claims 1 to 10, in
which the distance between the adjacentlongitudinal
rods of the punching groove is at most 10 mm.

Spacer for concrete reinforcements and/or concrete
structures comprising three parallel straight longitu-
dinal rods including two bottom longitudinal rods and
a top longitudinal rod, connected to each other by
U-shaped transverse rods which run perpendicular
to and are laterally connected to the longitudinal
rods; characterized in that the transverse rods do
not project, or at most project 0.5 mm, beyond the
bottom longitudinal rods.

The spaceraccording to Claim 12, in which the trans-
verse rods of the spacer project at most 0.2 mm be-
yond bottom longitudinal rods.

The spacer according to Claim 12 or 13, in which the
spacer comprises two or more transverse rods of
different diameters.

Use of a spacer according to one of Claims 12 to 14
as a construction element.
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