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(57) Abstract: The method for positioning bars in machines for manufacturing metal cages, consisting of a series of longitudinal
bars made integral by fastening a spiral-wound metal wire, provides for prearranging first support means (2), equipped with slots
(5) radial to the axis of the cage in formation and mounted rotating with respect to the same axis, and for selectively constraining
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fixed reference (20) arranged on the machine.
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Description
Title of Invention: METHOD AND DEVICE FOR POSITIONING

BARS IN MACHINES FOR MANUFACTURING METAL CAGES
Technical Field

[1] The present invention regards a method and a device for positioning longitudinal bars

in machines for manufacturing metal cages in particular for reinforced concrete.

Background Art

[2] It is known that for making the reinforcement of piles, reinforced concrete pillars and
the like, metal cages are used, especially of cylindrical shape, consisting of a series of
longitudinal iron bars outside of which is placed a metal wire spiral-wound on the
same bars, according to a suitably predetermined step. The longitudinal bars are dis-
tributed according to a suitable geometrical outline, usually cylindrical; but there are
examplesof piles and pillars having different geometry, for example asymmetrical, el-
liptical, prismatic and the like.

[3] For manufacturing such metal cages nowadays are used machines that allow to seal
the spiral on the longitudinal bars, prearranged according to the desired geometrical
outline. Patent EP 0035477 illustrates for example a machine for manufacturing cages
with spiral-windings comprising adrive flange and a free-turning flange borne by a
trolley which can move in front of the drive flange, both flanges being prearranged to
support the longitudinal bars in predetermined positions. To form the cage, the bars are
placed rotating by the aforementioned flanges, while the metal wire, unrolled from a
lateral coil and brought in longitudinal movement, spiral-winds progressively around
the same bars.

[4] In the machine of the cited type there is the need of manufacturing metal cages
having various dimensions and shapes, according to the specific requirements. To this
end, various solutions have been proposed for supporting the bars on the rotating
members, by means of hoses or bushes that substantially allow to arrange the bars in
different positions and in particular at different radial distances with respect to the
formation axis of the cage.

[5] Patent IT 1216960 illustrates for example the use of rotating support members
consisting of disks equipped with holes arranged at different radial distances from the
longitudinal axis of formation of the cage, coinciding with the rotation axis of the
machine, for inserting the longitudinal bars. The longitudinal bars are in the suitably
selected holes of the rotating support members through suitable hoses or bushes that
also allow the sliding of the bars.

[6] Patent US 3,579,259 illustrates an analogous rotation support system for the bars
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wherein the rotating members consist of disks having a series of radial slots, regularly
spaced, designed to be engaged by the longitudinal bars. The bars are fastened in the
desired position through suitable clamping members. An analogous solution is

disclosed in the patent application UD2004A000095.
[7] But the aforementioned devices for supporting in rotation the longitudinal bars have

the limit of preventing a wide liberty in the choice of the cage conformation. The dis-
position of the longitudinal bars on the rotating support members is in fact variable
only within a predetermined number of positions, depending on the mounting positions
of the hoses for inserting the bars. In other words, it is possible to vary the diametric
dimensions of the cage and the number and the distribution of the bars used only for
finite intervals and not with the liberty often necessary.

[8] Furthermore the known rotating support devices of the bars don't allow to man-
ufacture in a simple way metal cages having a geometry different from the cylindrical
one.

[9] In order to obtain a more flexible positioning of the longitudinal bars, various modes
of supporting the bushes have been proposed. Patent application PS2001A000012 1il-
lustrates a solution wherein the rotating support members are equipped with an inter-
changeable ring on which can be applied, in different positions, the hoses for inserting
the bars.

[10] A specific unsolved problem by the devices of the prior art consists of the fact that
mounting the bushes on the rotating support members, in the provided positions, is
generally difficult, without unequivocal points of reference. In fact the operator is
usually equipped with simple measure instruments, of the type of the linear meter.

[11] It is to observe the necessity of accurately positioning the bars both in radial
direction, with respect to the rotation axis of the cage in formation, and in circum-
ferential direction, to distribute the bars to an appropriate reciprocal distance, for
example at a uniform distance. An accurate radial positioning is necessary also to
avoid that, in particular circumstances, the metal wire constituting the spiral loses

contact with the bar at which it must be sealed, and so the sealing is not made.

Disclosure of Invention
[12] The task of the present invention is that of resolving the aforementioned drawbacks,
devising a method which allows to accurately operate the radial and circumferential
positioning of the longitudinal bars in the machines for manufacturing metal cages.
[13] A further object is that of providing a device which allows to actuate in an optimal
way the aforementioned method, for forming metal cages having any conformation.
[14] Another object of the present invention is that of providing a device for positioning

bars having a simple conception, a securely reliable functioning and versatile use, as
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well as a relatively economic cost.
The above mentioned scopes are attained, according to the present invention, by the

method for positioning bars in machines for manufacturing metal cages according to
claim 1.
Brief description of the Drawings

Details of the invention shall be more apparent from the detailed description of a
preferred embodiment of the device for positioning bars in machines for manufacturing
metal cages according to the invention, illustrated for indicative purposes in the
attached drawings, wherein:

figure 1 shows a front view of the device for positioning bars according to the
present invention;

figure 2 shows an exploded perspective view of the device according to the
invention;

figure 3 shows a detail view of a detail of the device according to the invention;

figure 4 shows a front view of the device in use configuration;

figure 5 shows an analogous front view of the device prearranged for the formation
of a prismatic-shaped cage.

Best Mode of Carrying out the Invention

With particular reference to such figures, the device for positioning bars in machines
for manufacturing metal cages, particularly for the reinforcement of piles, reinforced
concrete pillars and the like, is indicated in its entirety with 1.

As described and illustrated in the patent application BO2007A000828, the metal
cage to be manufactured consists of a series of longitudinal bars arranged parallel and
made integral, according to the provided geometry, through a metal wire spiral-wound
on the same bars, according to a suitably predeterminedpitch. In particular it is
provided for arranging the bars designed to form the metal cage according to a
transverse circular outline, so as to cause the manufacture of a cylindrical pile.
Obviously, it is possible to provide for the manufacture of cages having a different
transverse outline, for example elliptical, polygonal, with asymmetrical distribution of
the bars or the like.

The positioning device 1 provides for a rotating member suitable to support the lon-
gitudinal bars in the fastening positions for manufacturing the cage. Such a rotating
member is suitable to be operated rotating by a suitable motor member, according to
the axis of the cage in formation, to bear rotating the longitudinal bars during the man-
ufacture of the cage.

The rotating member comprises first support means 2 consisting of a cross-support 2

substantially made of one or more crossbars 3 which are arranged on a plane or-
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thogonal to the axis of the cage in tormation. More specifically, as illustrated, the
cross-support 2 consists of a couple of crossbars 3 arranged perpendicular to each other
and reciprocally coupled, in central position, through a suitable jointing member 4. The
orthogonal arms defined by the crossbars 3 have respective anchorage zones con-
stituted by longitudinal slots 5. Therefore the slots 5 are, in work configuration, radial
to the axis of the cage in formation.

To the cross-support 2 are suitable to be selectively constrained a series of further
supports 6, preferably made circular, for example ring-shaped, having different
diametric dimensions. The circular supports 6 are fastened concentric to the cross-
support 2, in correspondence with said radial slots 5, through suitable screw members
7. The screw members 7 go through holes 17 made in the circular supports 6. The
circular supports 6 are respectively equipped with a substantially circumferential slot 8.
Practically the circumferential slot 8 preferably consists of a series of circular sectors,
interrupted by brief solid portions wherein are made the holes 17 designed for the
passage of the screw members 7 with which the fastening to the cross-support 2 is ac-
complished.

In fig. 2 is represented, as an example, a complete series of circular supports 6 having
different diametric dimensions. Obviously one or more supports 6 can be mounted as
long as they don't interfere one another. Furthermore the supports 6 can be manu-
factured with geometries different from the circular one, according to the necessity of
use.

The circular support 6 fastened to the cross-support 2 is designed to bear a plurality
of fastening members 10 for respective hoses 9 suitable to receive, in a known manner,
the longitudinal bars suitably distributed in circumferential direction. The hoses 9 are
suitable to be fastened in radially adjustable positions in correspondence with the cir-
cumferential slot 8 of the circular support 6, through the respective fastening members
10. The hoses 9 are suitable to be fastened as well, as described in the following, in
correspondence with the radial slots 5 of the cross-support 2.

As it can be seen in detail in fig. 3, the fastening members 10 are constituted by a
plate with an elongated shape having a hole 11 for engaging the hose 9 and equipped
with a slot 12, in use arranged radial to the axis of the cage in formation, suitable to
allow the adjustment of the radial positioning of the longitudinal bars on the rotating
member. The hose 9 engages in the hole 11 by means of a bush 19. The fastening
members 10 are fastened to the circular support 6 through suitable screw members 13
that go through the respective slots 12 and are tightened by relative nuts 15. In
particular, the screw members 13 have a prismatic portion 14 through which they are
suitable to engage the slots 12 such as to prevent an undesired rotation of the whole

fastening member 10 as an effect of the stresses deriving from the working.
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It is to note that the screw members 13 are conformed in such a way as to be able to
mount the fastening members 10 both outwards and inwards, thus increasing the
flexibility of use because it is possible to cover two ranges of diameters, taking
advantage of the adjustment along the slots 12 both inwards and outwards. Moreover
the bushes 19 and the hoses 9 can be mounted directly on the circumferential slot 8
made on the supports 6.

The method for positioning longitudinal bars through the described device is as
follows.

Firstare determined with the aid of suitable electronic control means the circum-
ferential positions of the longitudinal bars to be arranged according to the prede-
termined geometrical outline, based on the number of the same longitudinal bars.

Depending upon the diametric dimensions of the metal cage to be manufactured, the
most suitable circular support 6 among the series of available supports (see fig. 2) is
selected. Such a support 6 is fastened concentric to the cross-support 2, suitably pre-
arranged on the machine and mounted rotating with respect to the axis of the cage in
formation; the support 6 is fastened by means of the screw members 7 which engage
the crossbars 3 of the cross-support 2. In fact, the support 6 can have any geometry so
as to match with the type of article to be manufactured, not only circular.

Then the hoses 9 are constrained to the circular support 6 through the respective
fastening members 10. In particular, the fastening members 10 of the hoses 9 are con-
strained in predetermined positions distanced along the circumferential slot 8 of the
circular support 6, through the relative screw members 13. The slot 12 of the fastening
members 10, in use arranged radial to the rotating member or radial to the axis of the
cage in formation, allows to adjust the radial position of the longitudinal bars on the
rotating member.

Itis to observe that for the continuity of the angular distribution of the hoses 9 it is
also possible to constrain some hoses 9 directly on the radial slots 5 of the cross-
support 2, in correspondence with the solid portions of the circular support 6, wherein
the interruption of the continuity of the circular slot 8 does not allow the mounting of
the fastening member 10 (see fig. 2).

The fastening members 10 of the hoses 9 can be mounted by hand by the operator in
the provided positions for the longitudinal bars along the prefixed geometrical outline.
However this could lead to an inaccurate result, particularly in the case of metal cages
equipped with an elevated number of bars or with a particular geometrical outline.

Therefore to operate the correct positioning of the longitudinal bars it is provided for
blocking the fastening member 10 with respect to a fixed reference 20 suitably and
previously adjusted in radial sense, prearranged on the machine to indicate the distance

from the axis of the cage in formation. Such a fixed reference 20 preferably consists of
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a stop member, which can be positioned with the aid of a metric rod (see fig. 4).
Obviously the stop member 20 can be adjustable by hand or automatically by means of
known actuator means possibly controlled by the same elaboration control unit of the
machine. The bushes 19 and the hoses 9 are supposed to be preassembled inthe holes
11 of the fastening members 10 equipped with the slot 12.

To this end the cross-support 2 is angularly rotated in a way as to prearrange the
support 6 in a predetermined angular position with respect to the fixed reference 20
(fig. 4), depending upon the position of the bar to be mounted. The fastening member
10 of the first hose 9 designed to receive a respective longitudinal bar is mounted,
basically in correspondence of the above mentioned fixed reference 20 and in this way
the radial and circumferential (or angular) position of such a hose 9 is accurately
adjusted withrespect to the fixed reference.

Usefully the fixed reference 20 constituted by the aforementioned stop member is L-
shaped. In this way, a radial stop and a circumferential stop are made in only one
member. Furthermore if such a L-shaped stop member 20 is articulated through a
suitable hinge member 21, an angular rotation of the same stop member is made
possible, as indicated with dashed line 20a in fig.4, such as to avoid the consequences
of undesired interferences with the hoses 9 already positioned, in case the rotation of
the rotating member 1 is unintentionally operated.

Obviously it is possible to provide for making the reference 20 through different
means, both material and immaterial, as for example a beam, a painted sign or the like.
At the end of the mounting of the first fastening member 10, the machine is allowed

to proceed with the mounting of the second element. So the rotating member 1 is
rotated by a suitable angle for positioning, according to the predetermined pitch, the
second fastening member 10 with analogous modes. Always in analogous manner the
mounting in sequence of the fastening members 10 of the other hoses 9 provided for
the formation of the cage is provided successively and quickly, accurately adjusting the
hoses 9 with respect to the fixed reference 20. After mounting the last fastening
member 10, the stop member 20 is positioned in a non-interference position preferably
retracted.

The described method and device attain the object of carrying out in an optimal way
the positioning of the longitudinal bars in machines for manufacturing metal cages for
reinforced concrete, particularly allowing the formation of metal cages having any con-
formation.

Thanks to the radial slots 5 of the cross-support 2 and to the slots 12 of the fastening
members 10 it is in fact possible to accurately and continuously adjust the radial
distance of the hoses 9 for supporting the longitudinal bars with respect to the axis of

formation of the cage, while thanks to the circumferential slot 8 of the support 6 it is
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possible to adjust the quantity and the circumterential distribution of the same hoses 9
on the rotating member. In particular, unlike the technique known at present, the hoses
9 are suitable to be accurately fastened on the support member 1 in both circum-
ferential and radial positions. Furthermore such a radial and circumferential position is
defined in a very quick manner thanks to the fixed reference suitably laid out with
respect to the axis of the cage in formation.

A characteristic of the device according to the invention consists of the fact that it
also allows the formation of cages having geometries different from the cylindrical
one, for example elliptical, prismatic and the like. In fact the hoses 9 can be arranged at
different radial distances from the axis of the cage in formation and practically in any
suitable position, thanks to the wide possibility of adjustment allowed by the afore-
mentioned slots 5, 8 and 12 of the support members. In fig. 5 is illustrated as an
example the formation of a cage 30 with rectangular outline with the aid of fastening
members suitably dimensioned.

In practice, the embodiment of the invention, the materials used, as well as the shape
and dimensions, may vary depending on the requirements.

Should the technical characteristics mentioned in each claim be followed by
reference signs, such reference signs were included strictly with the aim of enhancing
the understanding the claims and hence they shall not be deemed restrictive in any
manner whatsoever on the scope of each element identified for exemplifying purposes

by such reference signs.
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Claims

Method for positioning bars in machinesfor manufacturing metal cages
consisting of a series of longitudinal bars, arranged according to a pre-
determined geometrical outline and made integral by fastening at least
one metal wire, spiral-wound onto the same bars through the com-
bination of traverse movement and rotation around an axis that
coincides with the axis of the cage in formation,characterized in that
it provides for

a. determining the radial and/or circumferential positions of hoses (9)
suitable to receive respective longitudinal bars, to be arranged
according to a predetermined geometrical outline depending upon the
geometry of said cage in formation;

b. prearranging first support means (2), equipped with slots (5) radial to
the axis of said cage in formation and mounted rotating with respect to
the same axis of the cage in formation;

c. selectively constraining to said first support means (2) at least one
further support (6), equipped with a slot (8) basically circumferential,
in concentric position to the same first support means (2);

d. in case, rotating said first support means (2) in order to prearrange
said further support (6) in a predetermined angular position with
respect to at least one fixed reference (20), arranged on the machine;

e. adjusting the radial position of said fixed reference (20) with respect
to the axis of said cage in formation, according to said positions of the
longitudinal bars to be mounted;

f. mounting on said further support (6) a first hose (9) suitable to
receive a respective longitudinal bar, basically in correspondence with
said fixed reference (20);

g. accurately adjusting the radial and/or circumferential position of said
first hose (9) with respect to said fixed reference (20);

h.mounting in sequence onto said further support (6) a plurality of
further hoses (9) suitable to receive said respective longitudinal bars,
bringing each time the said support (6) in the said predetermined
angular positions and accurately adjusting the radial and/or circum-
ferential position of the said hoses (9) with respect to said fixed
reference (20).

Method according to claim 1,characterized in that it provides for

mounting said hoses (9) along said circumferential slot (8) of the
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further support (6) through respective fastening members (10) equipped
with a radial slot (12), in use, to said axis of the cage in formation.
Method according to claim 1 or 2,characterized in that it provides for
determining with the aid of electronic control equipments said circum-
ferential and/or radial positions of the longitudinal bars to be arranged
according to the predetermined geometric outline through an adequate
rotation of said first support means (2).

Method according to claim 2,characterized in that it provides for
operating said adjustment through a relative movement of said hoses
(9) and/or of said fastening members (10) with respect to a couple of
fixed references (20), respectively radial and circumferential, at least
one of which is mobile.

Device for positioning bars in machines for manufacturing metal cages
consisting of a series of longitudinal bars, arranged according to a pre-
determined geometric outline and made integral through the fastening
of at least one metal wire, spiral-wound onto the same bars through the
combination of a rotation around an axis coinciding with the axis of
said cage in formation and a traverse movement,characterized in that
it comprises:

-first support means (2) suitable to be mounted rotating onto the
machine according to said axis of the cage in formation;

-a series of further supports (6) having different sizes and equipped
with a slot (8) basically circumferential, suitable to be selectively con-
strained to said first support means (2) with said circumferential slot (8)
concentric to said axis of the cage in formation;

-a plurality of hoses (9) suitable to receive respectively said lon-
gitudinal bars and to be fastened, in adjustable positions in radial and/or
circumferential directions, in correspondence with at least said circum-
ferential slot (8) of said further supports (6);

-reference means (20) fixed to the structure of the machine suitable to
accurately adjust the radial and/or circumferential position of said hoses
(9) to support said longitudinal bars in the fastening positions to form
said cage.

Device according to claim 5,characterized in that said hoses (9) are
suitable to be fastened to said circumferential slot (8) of said further
supports (6) through respective fastening members (10) equipped with
a radial slot (12), in use, to said axis of the cage in formation.

Device according to claim 5,characterized in that said fixed reference
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means (20) consist of a stop member, which can be placed in position
adjustable radial to said axis of the cage in formation.

Device according to claim 6,characterized in that said stop member
(20) is L-shaped to function as reference both for the radial position
and for the circumferential position of said hoses (9) and/or of said
fastening members (10).

Device according to claim 5,characterized in that said reference
means (20) are associated to articulations (21) to allow their handling
through dragging in a position (20a) of non-interference such to avoid
the damaging of equipments of the machine.

Device according to claim 5,characterized in that said further
supports (6) have circular shape, with different diameters.

Device according to claim 5,characterized in that said first support
means (2) consist of a cross-member made of at least a pair of crossties
(3) arranged on a plane basically orthogonal to said axis of the cage in
formation, and reciprocally coupled, in central position, through a
jointing member (4).

Device according to claim 11,characterized in that said crossties (3)
longitudinally have respective slots (5) radial to said axis of the cage in

formation for mounting further hoses (9).
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