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Method and equipment for automatic production of reinforcing steels for concrete elements.
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A method and an equipment for automatic
production of reinforcements for concrete ele-
ments. In the method, a reinforcing steel (18) is
cut into portions (9a, 9b) such that an empty
space is left within the area of an opening
designed in the finished concrete element. The
reinforcing steel portions (9a, 9b) to be posi-
tioned in line with each other are displaced in
place simultaneously with a mutual spacing
corresponding to the opening. The equipment
comprises dimensioning means for automati-
cally cutting the reinforcing steel so that the
reinforcing steel is positioned only outside an
opening designed in the concrete element, and
displacing means (8, 11) for displacing reinforc-
ing steel portions (9a, 9b) to be positioned at a
certain point simultaneously in place.
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The invention relates to a method of automatically
producing reinforcements for concrete elements, in
which method a reinforcing steel needed for the pro-
duction of the reinforcement is fed from a reel and
straightened, whereafter the straightened reinforcing
steel is cut into desired lengths, longitudinal reinforc-
ing steels for the reinforcement are positioned side by
side and reinforcing steels transverse to the longitu-
dinal reinforcing steels are displaced one at a time
upon the longitudinal reinforcing steels and the lon-
gitudinal and transverse reinforcing steels are welded
together at the intersections after each displacement
of a transverse reinforcing steel.

The invention is also concerned with an equip-
ment for automatically producing reinforcements for
concrete elements, comprising at least one reel for
reinforcing steel, straightening and cutting means for
straightening the reinforcing steel fed from one of the
reels and for cutting the straightened reinforcing steel
into desired lengths, and means for positioning rein-
forcing steels both longitudinally and transversely of
the reinforcement, and welding means for welding
together the longitudinal and transverse reinforcing
steels at their intersections.

The production of concrete elements is auto-
mated and mechanized to a great extent, whereas the
production of reinforcements is still largely carried out
manually with little automation or mechanization. For
automatic production of reinforcements, various
equipments have been constructed which form a con-
tinuous mesh so that the finished reinforcement is a
mesh-like product. Such an reinforcement is known
e.g. from US Patent 3,405,743, in which reinforcing
steels extending longitudinally of the reinforcement
are positioned in a retainer provided with grooves and
transverse reinforcing steels are then welded to the
longitudinal reinforcing steels one at a time, and so a
mesh-like rectangular reinforcement is obtained. Fur-
thermore, SE Published Specification 344417 dis-
closes an equipment in which the longitudinal
reinforcing steels of the reinforcement are fed from
reels through straightening means all side by side,
and one transverse reinforcing steel at a time is simi-
larly fed from a reel through the straightening means
upon the longitudinal reinforcing steels and welded to
the longitudinal reinforcing steels, and then the lon-
gitudinal reinforcing steels are moved onwards and a
new transverse reinforcing steel is fed upon them.

The known equipments described above have
the drawback that the reinforcement is throughout in
the form of a mesh, and so the reinforcement in the
area of the openings of the concrete element always
has to be cut off separately. A concrete element often
comprises various window and door openings and
openings for ventilation, electricity, and so on. These
openings are left empty in connection with the casting
of the element, and reinforcement within such areas
hampers the construction and use of casting moulds.
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In addition to extra work, this involves a waste of ma-
terial and time. In addition, the strength of the reinfor-
cements and the reinforcing steel thicknesses always
have to be dimensioned according to the maximum
values, whereby thick reinforcements are used even
in cases where a thinner reinforcement would be suf-
ficient in view of the strength requirements. In the
above-mentioned US Patent, the reinforcements
have to be brought to the construction site as finished
rods of final dimensions, which makes the handling
difficult and requires plenty of room. A problem with
the equipment of the above-mentioned SE Published
Specification, in turn, is that it requires as many reels
as longitudinal reinforcing steels, whereby the mesh
density of the reinforcement is always constant and
cannot be changed as required.

The object of the present invention is to provide
a method and an equipment for automatic welding of
reinforcements, which avoid the above drawbacks
and provide reinforcements with openings for con-
crete elements of different shapes and comprising
openings of different kinds. The reinforcements can
be shaped suitably and may comprise, if required,
reinforcing steels of different lengths and thicknesses
so that a reinforcing steel of suitable thickness can be
selected according to the strength requirements. The
method according to the invention is characterized in
that the longitudinal and transverse reinforcing steels
of the reinforcement are fed one at a time, and in order
to provide empty spaces for openings to be formed in
the finished concrete element, the reinforcing steel is
cut only into such lengths as required for the area of
reinforcement outside the opening, and that all rein-
forcing steel portions to be positioned in line with each
other are displaced in position simultaneously.

The equipment according to the invention is
characterized in that it comprises means for automati-
cally dimensioning and cutting off reinforcing steel
portions intended for a predetermined area in the rein-
forcement in such a way that the reinforcement is for-
med only outside an opening to be formed in a
concrete element, and that the means for positioning
the reinforcing steel portions comprise a displacing
means for displacing reinforcing steel portions to be
positioned in line with each other in the reinforcement
simultaneously to the right position.

The basic idea of embodiments of the invention is
that reinforcing steel to be positioned at a certain point
or on a certain line is cut into portions such that empty
spaces are left within the area of the openings of the
concrete element, whereby the reinforcing steel por-
tions to be positioned in line with each other are dis-
placed after cutting simultaneously to their right
position, and so an opening of a predetermined shape
in both the longitudinal and transverse direction is for-
med at a desired point in the reinforcement. In this
way, the reinforcement can be produced automati-
cally without any extra cutting step.
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Certain embodiments of the invention will now be
described, by way of example only with reference to
the accompanying drawings in which Figure 1 illus-
trates schematically an equipment; and

Figure 2 is a schematic, more detailed view of the
formation of a reinforcing steel.

Figure 1 shows a reinforcing equipment compris-
ing reels 1a to 1f for reinforcing steels. Concrete rein-
forcing steels of different thicknesses are wound on
the reels, and so a reinforcing steel of required thick-
ness can be selected for use. As used in the speci-
fication and claims of this patent application, the term
reinforcing steel refers to profiled, wire-like steel
which may be smooth, profiled or deformed in cross-
section and which is used in a well-known manner for
reinforcing concrete products. The equipment further
comprises transporting means 2, 3 and 4 positioned
one after another. Reinforcing steel from one of the
reels 1a to 1f is passed through a straightening
apparatus 5, whereafter it extends in parallel with the
direction of travel of the transporting means 2 to 4 of
the welding apparatus. It is then cut into portions in
such a way that the portions to be positioned in line
with each other on both sides of an opening to be for-
med in the reinforcement are positioned in a corre-
sponding order one after another. Thereafter the
reinforcing steel or its portions are displaced from a
displacing means 6 provided in connection with the
cutting apparatus to a displacing means 7 for longitu-
dinal reinforcement elements, in which they are set
out with the same mutual spacings as those between
the reinforcing steels in the finished product, and then
they are displaced by means of a displacing means 8
to the right position of the longitudinal reinforcing
steels 9 on the transporting means 2. After all the lon-
gitudinal reinforcing steels 9 have been positioned in
place, they are displaced by means of the transporting
means 2 and 3 onwards to the transporting means 3,
whereafter the positioning of transverse reinforcing
steels is started. The first transverse reinforcing steel
is positioned at the forward end of the longitudinal
reinforcing steels 9, and similarly as the longitudinal
reinforcing steels, the transverse reinforcing steel is
straightened in the straightening apparatus 5 and cut
into predetermined dimensions onto the displacing
means 6 of the cutting apparatus, and it usually
extends over the entire width of the reinforcement.
The transverse reinforcing steels are then displaced
onto a displacing means 10, whereon they are posi-
tioned in the longitudinal direction of the reinforce-
ment with mutual spacings corresponding to their final
positions. Thereafter all reinforcing steel portions to
be positioned in line with each other are displaced
upon the longitudinal reinforcing steels 9 by turning
with a turning apparatus 11 and are welded to them
by means of a welding apparatus 12. After the trans-
verse reinforcing steels 13 and the longitudinal rein-
forcing steels 9 have been welded together at the
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intersections, the reinforcement is displaced onwards
by means of the transport means 3 in such a way that
the following transverse reinforcing steel 13 or all rein-
forcing steel portions to be positioned in line with each
other are welded at the right position. In this way, the
reinforcement can be designed optimally by using
mainly a reinforcing steel of a predetermined thick-
ness, while a thicker reinforcing steel can be used
within the areas of the edges of openings to increase
the strength of the structure, if required. Accordingly,
the entire reinforcement need not be dimensioned in
accordance with the greatestload, but it can be adjus-
ted according to the load at each point. The reinforce-
ment is gradually displaced onto the displacing or
transporting means 4 until it is completed, and then a
reinforcement with openings or the like is displaced by
means of a displacing means 15 into a pile 14 of rein-
forcements of different sizes, and a conventional rein-
forcement is displaced into a pile 16 of reinforcements
by means of a displacing means 17.

Figures 2a to 2¢ show schematically the for-
mation of reinforcing steel portions to be positioned at
a certain point in the concrete reinforcement. In Figure
2a, a reinforcing steel 18 is passed from the right to
the displacing means 6 of the cutting apparatus,
whereby it is cut into reinforcing steel portions 9a and
9b of predetermined dimensions by means of the cut-
ting apparatus 5 in accordance with the openings to
be made in the concrete element. Thereafter the rein-
forcing steel portions, in this specific case, the por-
tions 9a and 9b of the longitudinal reinforcing steel 9,
are displaced onto the displacing means 7 shown in
Figure 2a in such a way that a distance corresponding
to the opening to be made in the concrete element
remains between the portions, as shown in Figure 2b.
Thereafter the portions 9a and 9b are gripped by
means of the displacing means 8 and they are dis-
placed simultaneously onto a support surface formed
by the transport means 2, and so there will be norein-
forcing steels in the area of the openings of the con-
crete element, indicated by a rectangle drawn by
broken lines in Figure 2¢. The reinforcing steels or
reinforcing steel portions are formed similarly for each
particular area of the reinforcement, and all the rein-
forcing steel portions 9a and 9b are displaced simul-
taneously so that they are positioned appropriately. In
this way, the formation of reinforcements is simple
and easy even for concrete elements containing such
complicated openings as shown in Figure 1 on the
transporting means 2. The transverse reinforcing
steels are also formed and cut and displaced in posi-
tion similarly as shown in Figures 2a-2c, that is, rein-
forcing steel portions to be positioned in line with each
other are displaced simultaneously in position with
proper lengths and spacings, whereby the openings
required by the elements are formed also in the trans-
verse direction.

An embodiment of the invention has been des-



5 EP 0 482 842 A1

cribed an shown in the above description and the
attached drawings by way of example, and it is in no
way resfricted to this example. The structure and
operation of the displacing mechanism and the dis-
placing means of the cutting apparatus may vary, pro-
vided that the reinforcing steels can be positioned
appropriately with the right mutual spacings before
they are displaced in position. In place of the turning
displacing means shown in Figure 1, the transverse
reinforcing steels can be displaced in position and
shaped by means of a displacing means in which the
reinforcing steel is transversely positioned and is cut
into suitable dimensions and positioned approp-
riately. The choice of the thickness of the reinforcing
steels at different points of the reinforcement and in
accordance with the strength requirements of the rein-
forcement can be made in may different ways. Fur-
thermore, separate straightening and displacing
means can be provided for longitudinal and trans-
verse reinforcing steels, in which case it is possible to
position the longitudinal and transverse reinforcing
steels simultaneously, which speeds up the produc-
tion. As used in the specification and claims of this
patent application, the longitudinal and transverse
directions refer to the directions in the production pro-
cess described, and they are not restricted to the
directions of the reinforcing steels in the concrete ele-
ment. Accordingly, the longitudinal reinforcing steels
may be transversely positioned in the finished ele-
ment or vertically positioned in a wall element, and
correspondingly, the transverse reinforcing steels
may extend in the longitudinal direction in the finished
element.

Claims

1. A method of automatically producing reinforce-
ments for concrete elements, in which method a
reinforcing steel (18) needed for the production of
the reinforcement is fed from a reel (1a to 1f) and
straightened, whereafter the straightened rein-
forcing steel (18) is cut into desired lengths, lon-
gitudinal reinforcing steels (9) for the
reinforcement are positioned side by side and
reinforcing steels (13) transverse to the longitudi-
nal reinforcing steels are displaced one at a time
upon the longitudinal reinforcing steels and the
longitudinal and transverse reinforcing steels (9,
13) are welded together at the intersections after
each displacement of a transverse reinforcing
steel (13), characterized in that the longitudinal
and transverse reinforcing steels (9) of the rein-
forcement are fed one at a time, and in order to
provide empty spaces for openings to be formed
in the finished concrete element, the reinforcing
steel (18) is cut only into such lengths as required
for the area of reinforcement outside the opening,
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and that all reinforcing steel portions (9a, 9b) to
be positioned in line with each other are displaced
in position simultaneously.

A method according to claim 1, characterized in
that the longitudinal and transverse reinforcing
steels (9, 13) of the reinforcement are fed from the
same reinforcing steel reels (1a to 1f).

A method according to claim 2, characterized in
that the reinforcing steel is straightened so that it
extends in parallel with the direction of the dis-
placing movement of transporting means (2, 3),
that the longitudinal reinforcing steels (9) are dis-
placed in a direction transverse to the direction of
the displacing movement of the transporting
means to the right position, and that the trans-
verse reinforcing steels (13) are displaced in posi-
tion by turning them from said direction about a
vertical axis transversely upon the longitudinal
reinforcing steels.

An equipment for automatically producing reinfor-
cements for concrete elements, comprising at
least one reel (1a to 1f) for reinforcing steel (18),
straightening and cutting means (5) for
straightening the reinforcing steel (18) fed from
one of the reels (1a to 1f) and for cutting the
straightened reinforcing steel (18) into desired
lengths, and means (6 to 8, 10, 11) for positioning
reinforcing steels (9, 13) both longitudinally and
transversely of the reinforcement, and welding
means (12) for welding together the longitudinal
and transverse reinforcing steels (9, 13) at their
intersections, characterized in that it comprises
means for automatically dimensioning and cutting
off reinforcing steel portions (9a, 9b) intended for
a predetermined area in the reinforcement in such
a way that the reinforcement is formed only out-
side an opening to be formed in a concrete ele-
ment, and that the means for positioning the
reinforcing steel portions (9a, 9b) comprise a dis-
placing means (8) for displacing reinforcing steel
portions (9a, 9b) to be positioned in line with each
other in the reinforcement simultaneously to the
right position.

An equipment according to claim 4, charac-
terized in that it comprises several reels (1a to 1f)
each for a reinforcing steels (18) of different thick-
ness, whereby a reinforcing steel (18) of desired
thickness can be selected and fed to the
straightening and cutting means (5).

An equipment according to claim 4 or 5, charac-
terized in that both the longitudinal and the trans-
verse reinforcing steels (9, 13) are fed from the
same reels (1ato 1f) through the same straighten-
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ing and cutting means (5) so that they extend in
parallel with the direction of travel of the transport-

ing means (2, 3) of the equipment, that the means

for positioning the reinforcing steels (9, 13) com-
prise a displacing means (11) mounted turnably 5
about a vertical axis for turning the transverse
reinforcing steel portions (13) upon the longitudi-

nal reinforcing steels (9).
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