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“DEVICE TO STORE, TRANSPORT AND DISTRIBUTE METAL ELEMENTS,
METHOD TO MAKE METAL CAGES USING SAID DEVICE AND RELATIVE
CAGE-MAKING MACHINE”
* % * * *
FIELD OF THE INVENTION

The present invention concerns a device to store,
transport and distribute metal elements, for example but not
only metal elements for reinforcement purposes.

The present invention also concerns a method and the
relative machine to make metal reinforcement cages for
bearing structures made of reinforced concrete such as
girders, pillars or foundations, in which said device 1is
used.

BACKGROUND OF THE INVENTION

The metal cages employed as reinforcement elements in
bearing structures made of reinforced concrete comprise a
plurality of longitudinal rods with which transverse
stirrups are associated at longitudinal intervals. The
stirrups can be -of any geometry whatsoever, for example
polygonal, circular, meshed or other, and can be either open
or closed.

The cages can Dbe assembled manually or partly
automatically; the stirrups can be pre-arranged
geometrically and then the longitudinal rods positioned and
attached, or vice versa, the longitudinal rods can be pre-
arranged and then the stirrups progressively inserted
therein.

The method to make such cages is normally long and
complex, since the workers are obliged to make continuous
measurements before attaching the longitudinal rods, with a
high probability of errors.

When partly automatic machines are used, it is

necessary to frequently modify the configuration of the

CONFIRMATION GOPY
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machine according to the cage to be assembled, which entails
a loss of time and long downtimes of the machine, with
consequent disadvantages in economic terms.

Moreover, it. is in any case necessary to arrange the
stirrups with the exact interaxis and it 1is indispensable
that the workers are extremely careful; furthermore, they
are obliged to move along the forming cage to perform the
welding or tying operations.

A further disadvantage is that it is difficult to
position and keep the rods, also during the attachment
operation, at the various heights with respect to the
stirrups according to the design specifications.

Various devices have been proposed which provide a
substantially automatic feed of the suiltably distanced
stirrups towards a welding position. One known solution,
described for example in EP 0 811 442, provides that the
stirrups are moved by means of racks which can move step-
wise and taken one at a time into correspondence with a
welding position where they are welded to the longitudinal
rods. Other solutions, an example of which is also described
in EP 0 811 442, provide that the stirrups are moved Dby
means of chain-type conveying means on which they are kept
in suspension to be taken to the welding position.

These known solutions all have problems, however, in‘
the correct support and feed of the stirrups, also depending
on the need to operate with stirrups which on each occasion
have a different shape, size and thickness - even
considerably different.

Moreover, such solutions have problems in the correct
positioning and reciprocal distancing of the stirrups, and
also in the adjustment and control of the feed movement,
weights and inertia in play, noise, complex assembly and

installation, and still other problems.
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Applicant has devised and embodied the present
invention to overcome these shortcomings and to obtain other
advantages.

SUMMARY OF THE INVENTION

The present invention is set forth and characterized in
the respective main claims, while the dependent claims
describe other characteristics of the present invention.

The purpose of the present invention is to provide a
device to store, transport and distribute reinforcement
elements, such as stirrups or suchlike, suitable to allow a
temporary and orderly accumulation of such elements. Is in
particular a purpose of the invention to provide a device
able to displace said elements in one direction and the
other, and at the desired speed, and possibly able to be
combined with functions of counting, packing and tying said
reinforcement elements.

A further purpose of the present invention is to
provide a method and a machine to make metal cages, in which
such a device is used, so as to make the assembly operations
of the cage itself more practical, guick and easy.

Another purpose of the invention is to provide a method
and a machine which allow to reduce the overall assembly
times of metal cages which may even be different from each
other in shape and size of the stirrups, in the interaxis
and in the number and position of the longitudinal rods,
being the rods inner or outer, lower, upper Or intermediate
with respect to the stirrups.

Another purpose is to provide a machine which can
perform the operations to make the cage, also in a
completely automatic way. Is a further purpose of the
invention to provide a machine able to perform the
operations to make the cage, also in a completely automatic

way, and having its overall bulk substantially the same of
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the length of the.cage itself.

A cage-making machine in which Fhe device according to
the invention is applied comprises at least:

- a stirrup positioning/translation and distributing
assembly;

- means to position and guide the longitudinal rods, located
upstream of said stirrup positioning/translation  and
distributing assembly, and

- reciprocal attachment means between the rods and the
stirrups.

According to a variant, the machine also comprises a
supporting plane, arranged downstream of the stirrup
positioning/translation and distributing assembly, on which
the cage is progressively formed.

According to another wvariant, the supporting plane on
which the cage is formed cooperates laterally with a plane
to deposit, discharge and eventually complete the cage.

According to another variant, the reciprocal attachment
means between the rods and the stirrups are movable with an
alternate movement in associlation with every attachment
cycle and are able to define the attachment interaxis of the
stirrups.

According to one characteristic of the present
invention, the stirrup positioning/translation and
distributing assembly comprises a device according to the
invention, consisting of at least a screw element, or screw
feeder, advantageously two or more, arranged in cooperation
with at least a segment of the perimeter of the stirrups. By
screw element, or screw feeder, we mean substantially a
shaft on whose'periphery there is at least a continuous or
semi-continuous groove or ridge with a substantially helical
development so as to define a thread.

The screw feeders are able to be made to selectively
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rotate to translate the stirrups, due to the interference
with the relative threads, from a first loading position to
at least a second attachment position where they are
attached to the relative longitudinal rods.

Thesé screw feeders, furthermore, perform a function of
temporary accumulation of a plurality of the stirrups, which
can be loaded to a desired number, possibly also sufficient
for the formation of two, three or more cages. According to
the invention, the screw feeders are associated with loading
means, possibly automated, combined with a machine to
produce stirrups.

According to another variant, the screw feeders are
associated with counting means which detect the number of
stirrups loaded and/or transported beyond a certain
position, for example the beginning, the end or an
intermediate position along the screw feeders themselves.

According to another variant, the screw feeders perform
a packing function in one of their two end positions, £front
or rear, so that the stirrups are accumulated in a position
where, if they do not have to be used immediately for the
formation of the cage, can be amassed and tied. In this
case, there is advantageously present a machine to
automatically tie and/or discharge the packs of tied
stirrups in correspondence with said end position of the
screw feeders.

In a preferential embodiment of the invention, at least
two screw feeders are arranged counter-positioned and
advantageously, but not necessarily, substantially parallel
to each other on a substantially horizontal plane, in order
to support one or more stirrups in a substantially erect
position between two consecutive threads and in cooperation
with  the supporting means, in this case consisting

advantageously of a plane underneath.
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According to a variant, at least one screw feeder is
arranged underneath the relative stirrups and cooperates
with one or more lateral guide and supporting elements in
order to keep the stirrups in a substantially erect position
and allow them to advance. In this embodiment, the screw
feeder performs both the at least partial function of
supporting means and also that of positioning and
translation means for the stirrups.

According to another wvariant, one or more screw feeders
arranged underneath the relative stirrups cooperate with one
or more screw feeders associated with a segment of the
lateral periﬁeter‘of the stirrups to support and translate
relative stirrups.

In a first embodiment, the stirrups are loaded manually
in a fixed and pre-ordained position. According to a
variant, the stirrups are loaded by automatic means.

After they have been loaded, the stirrups are made to
advance progressively by means of rotation of the screw
feeders, until the stirrup located furthest forwards arrives
in the attachment position. In this position the stirrup is
attached, for example welded or tied, to one or more
longitudinal rods by the afore-mentioned reciprocal
attachment means.

TheAlongitudinal rods can be definitive rods, that is,
as laid down by the design specifications of the cage, or
auxiliary rods used to form a semi-worked element, or pre-
cage, to be completed later in a different step and/or place
and/or with different equipment. The longitudinal rods can
be arranged; in known manner, all inside, or all outside, or
partly inside and partly outside the perimeter of the
stirrups; moreover, they can be placed on the lower or upper
sidegs or corners of the stirrups, on in an intermediate

position. The rods can cooperate with automatic positioning
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means which automatically arrange them in the correct
welding or tying positions.

As already said, the interaxis between the stirrups can
be defined by means of the selective drive of a welding
assembly movable with alternate motion. According to a
variant, the pitch of the stirrups is defined by the pitch
of the screw feeder which determines the feed and the
progressive positioning thereof in the attachment position.

In a first embodiment, the screw feeders are stationary
in their position, whereas the cage that is progressively
formed is translated, after every stirrup has been
discharged, away from the screw feeders in order to create
space for a new stirrup. In this case, the overall space
occupied by the machine is equal to two times the length of
the cage to be produced, since the lengths of the
longitudinal rods and of the cage produced are added
together.

According to a wvariant, it is the screw feeders that
translate backwards, after every stirrup has been
discharged, with respect to the direction of advance defined
by their rotation. In other words, the screw feeders return
back along the longitudinal rods discharging, on each
occasion and with the interaxis pre-ordained and determined
by the displacing means of the screw feeders, one stirrup
into the welding position. This solution allows to- reduce
the overall bulk of the machine to the sole length of the
cage to be produced. According to a wvariant of this
solution, the welding assembly is mounted on board the screw
feeders and the whole is mounted on a translating carriage
commanded by a control unit in order to define on each
occasion the correct positions in which to stop the screw
feeders and discharge the stirrup.

According to another characteristic of the invention,
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the longitudinal rods are arranged on supporting means able
to keep them raised with respect to the lower side of the
stirrups arranged along the screw feeders in order to allow
them to be inserted inside the perimeter of the stirrups.

In a first embodiment, the longitudinal rods can be fed
into the perimeter of the stirrups manually. According to a
variant, an at least partly automatic feed system 1ig
provided which uses rollers or other drawing means
cooperating with supporting, guide and positioning means.

In a preferential embodiment, the screw feeders are
associated with at least a support able to allow the
relative lateral position thereof to be adjusted in order to
vary the distance with respect to a mating screw feeder
counter-positioned thereto. This allows the device to be
adapted to the shape and size of the stirrups to be
positioned and translated; it also allows the cage thus
formed to be easily discharged, once the operation to attach
the longitudinal rods has been completed. According to a
variant, the screw feeders are associated with at least a
support able to allow the adjustment of the respective
vertical position thereof from the ground according to the
shape and size of the cage to be formed.

According to another variant, the screw feeders are
movable Dboth laterally and wvertically to adapt on each
occasion to the size and shape of the stirrups and hence of
the cage to be made.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other characteristics of the present
invention will be apparent from the following description of
some preferential forms of embodiment, given as a non-
restrictive example with reference to the attached drawings
wherein:

- fig. 1 shows schematically, with a view from above, a
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device to store, transport and distribute metal
elements according to the invention 1in a first
application;

- fig. 2 shows another application of the device in fig. 1;

w

- fig. shows a partial perspective view of the cage-

making machine according to the invention;

- figs. 4a-4d show the working cycle of a cage-making
machine according to the invention in a first
formulation;

- fig. 5 shows a view from above of fig. 4a;

- fig. 6 shows, on an enlarged scale, a detail of the zone
for loading the stirrups of the machine in fig.
da;

- figs. 7a-7d show the working cycle of a cage-making
machine according to the invention in a second
formulation.

DETAILED DESCRIPTION OF SOME PREFERENTIAL FORMS OF

EMBODIMENT OF THE INVENTION

With reference to the attached figures, the number 10
denotes a metal cage for reinforced concrete structures such
as girders, pillars or foundations, comprising a plurality
of stirrups 12, arranged distanced on respective
substantially vertical ©planes according to a design
interaxis, and a plurality of longitudinal rods 13
constrained to the stirrups 12 by means 6f welding and/or
tying.

The cage 10 is assembled with the machine indicated in
its entirety by the reference number 11 and shown
schematically in figs. 3, da-4d and T7a-7d in some
preferential embodiments.

The machine 11 comprises a stirrup 12 translation
assembly 16 consisting of a plurality of screw elements, or

screw feeders, 17 arranged in cooperation with at least a
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segment of the perimeter of the stirrups 12.

In the preferential embodiment shown, the translation
assembly 16 comprises two screw feeders, respectively 17a
and 17b, arranged facing and, in this case, substantially
parallel to each other on a substantially horizontal plane,
each one having relative helical grooves/ridges, or threads
18, cooperating with an erect side segment of the relative
stirrups 12. The screw feeders 17a, 17b cooperate with
supporting means to support the stirrups 12, consisting in
this case of a lower plane 19. The plane 19 can be replaced
by any another element with the same function, such as a
belt, a grid, one or more bars etc.

According to a variant, at least one screw feeder is
arranged below the feed plane of the stirrups and its
threads 18 cooperate with a lower side segment of the
relative stirrups 12.

In this embodiment, which is not shown, 1f there is
only the lower screw feeder present, there are
advantageously lateral supporting and guide means which keep
the stirrups 12, fed by the lowef screw feeder itself, in a
substantially erect and vertical condition. The lower screw
feeder thus performs both the function of partial supporting
means and also that of positioning and translation means for
the stirrups 12.

According to another variant which is not shown here,
at least one screw feeder 17 can be present in cooperation
with at least part of the upper side of the stirrups 12.

As shown in figs. 1 and 2, the screw feeders 17a, 17b
can function as a temporary accumulation store for a
plurality of stirrups 12. The stirrups 12 are arranged in an
erect position, in order, suitably distanced from each
other, and can be displaced in one direction 27, or in the

opposite direction, from a production zone, for example
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represented by a stirrup-making machine 26, to the zone
where they are used, consisting in this case of the zone
where they are welded to the relative longitudinal rods 13
of the cage-making machine 11. Alternatively, the stirrups
12 can be unloaded onto a transporter 28 which sends them
towards a zone where they are used.

‘The stirrups 12 can also be loaded from the stirrup-
making machine 26 to the screw  feeders 17a, 17b
automatically, for example by means of an automatic handling
device 25. According to a variant, the screw feeders 17a,
17b are arranged below the stirrup-making machine 26 and the
stirrups 12 are loaded directly by falling. According to
other solutions, there may be slides, inclined planes or
other movement means which make possible to position the
stirrups 12 produced by the stirrup-making machine 26
directly between the threads 18 of the screw feeders 17a,
17b.

Apart from being used for the specific formation of
cages 11, a desired number of stirrups 12 can remain
momentarily stored in the screw feeders 17a, 17b, and
possibly counted in order to form packs 24 of stirrups, to
be used subsequently, each one having a desired number of
stirrups 12 (fig. 2). For this reason, in cooperation with
one and/or the other end of the screw feeders 17a, 17b a
device may be present for the automatic tying of the
stirrups 12, which forms the packs 24 and discharges them to
a gsuitable discharge and storage zone.

To make the cage 10, the stirrups 12 are arranged, for
example manually, in cooperation with the threads 18 of the
screw feeders 17, for example in correspondence with a first
loading position 1l4a. According to a variant, there is the
automatic handling device 25 able to insert one or more

stirrups 12 at a time between the threads 18 of the screw
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feeders 17.

In the embodiment shown in fig. 3, underneath the screw
feeders 17 there is the supporting plane 19 which, together
with the threads 18, serves to keep the stirrups 12 in an
erect and substantially vertical position.

After inserting one or more stirrups 12 between the
threads 18, the screw feeders 17 are selectively made to
rotate, driving the relative motor 23; the rotation of the
screw feeders 17 causes the stirrups 12 to advance in the
longitudinal direction 27 and allows to insert, each time,
one or more new stirrups 12 in correspondence with the
loading position 1l4a.

In the embodiment shown in figs. 4a-4d, the
longitudinal rods 13 are arranged on a supporting plane 29
located upstream of the screw feeders 17, into which the
stirrups 12 are inserted, in this case manually by an
operator 30.

The supporting plane 29 functions as a store for the
longitudinal rods 13, which may or may not be the design
specification rods, and can serve to make a plurality of
cages 11.

The operator 30 can position, between the threads 18 of
the screw feeders 17, the stirrups 12 already separated by
an interaxis “i” equal to the design interaxis of the cage
10 to be made. The correct position where the stirrups 12
are to be inserted can be marked, for example, by an
acoustic and/or luminous signal which, according to the
measurement of the distance covered, made by suitable
measuring means, depending on the speed of rotation of the
screw feeders 17, signals to the operator when the stirrups
12 are to be inserted. According to a first wvariant, an
optical indicator. detects when the last stirrup 12 inserted

has reached a position corresponding to a distance equal to
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the interaxis “i” with respect to the loading position 1l4a,
and signals to the operator by means of an acoustic and/or
luminous signal that this position has been reached.

In another émbodiment, the one shown in fig. 4a, the
operator arranges the stirrups 12 in the screw feeders 17
without any constraints on the interaxis, and the interaxis
is then determined by the movement of the cage 10 being
formed after welding has started, as will be seen hereafter.

In another wvariant, the machine 11 comprises a fixed
abutment indicator, located at a distance equal to “i” with
respect to the loading position 14a; when the last stirrup
12 inserted reaches this indicator, the operator knows that
it is time to insert a new stirrup 12 to ensure that the
interaxis of the cage 10 according to design specifications
is respected.

The stirrups 12 gradually inserted are progressively
taken forwards by means of the rotation of the screw feeders
17 until they occupy substantially the whole length of the
screw feeders 17.

Having reached this condition (fig. 4b), the stirrups
12 are already arranged in an erect position and distributed
in the correct positions defined by the design
specifications of the ~cage 10. At this point, the
longitudinal rods 13 are inserted, either auxiliary or as
laid down by the design specifications, inside or outside
the perimeter of the stirrups 12, and attached to the
stirrups 12, for example in correspondence of their inner
corners, as shown in fig. 3.

Any known method can be used to insert the longitudinal
rods 13, for example with an entirely manual procedure, or
by means of automatic drawing devices with rollers
associated with tubular guide elements, or by feed means

with an alternate movement, for example with grippers or
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similar.

Advantageously, the longitudinal rods 13 are on a plane
at least slightly elevated with respect to the lower side of
the stirrups 12, so as to be able to be inserted inside
their perimeter until they protrude in front of the stirrup
12 located farthest forwards in the screw feeders 17.

Any known method can also be used for the attachment
operation, for example a completely manual operation of
tying or welding, or an at least partly automated operation
by means of at least partly movable welding elements or
tying elements.

In this case, welding occurs in a single pre-determined
position, immediately downstream of the screw feeders 17
with respect to the direction of feed. According to a
variant which is not shown here, welding occurs at several
points distributed along the length of the screw feeders 17.

As they rotate, the screw feeders 17 discharge one
stirrup 12 at a time into the welding position, then the
welding assembly 31 is activated and welds the stirrup 12 to
the relative longitudinal rods 13. When welding has been
completed, a step-wise feeder mechanism 32, comprising in
this case a jack 33 and a gripping lever 34 (fig. 6), moves
the stirrup 12 and the rods 13 attached thereto forwards by
one step, in order to free the welding position for a new
stirrup 12.

The procedure is progressively repeated for all the
stirrups 12 required by the design specifications of the
cage 10, which, as it forms, rests on supporting elements 35
located downstream of the screw feeders 17.

At the side of the supporting elements 35 there is a
supporting plane 39 (fig. 5) on which the formed cage 10 can
be translated and eventually completed and discharged, or

first discharged and then eventually completed, while the
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machine is ready to make a subsequent cage.

Tn the variant shown in figs. 7a-7d, the screw feeders
17 are mounted on a slider 36 equipped with wheels 37 that
slide on tracks 38. Upstream of the screw feeders 17 there
are selectively folding supporting means 40 which, when in
the erect position, have the function of supporting the
longitudinal rods 13 of the cage 10.

As can be seen in fig. 7b, the rods 13 are inserted
inside the perimeter of the stirrups 12 until a front
segment thereof protrudes from the stirrup 12 located
farthest forward on the screw feeders 17. Then, as in the
previous case, the rotation of the screw feeders 17
determines the unloading of the first stirrup 12 into the
welding position, where the welding assembly 32 welds it to
the longitudinal rods 13.

At this point, however, unlike the previous solution,
the slider 36 1is activated in order to move the screw
feeders 17 backwards with respect to the longitudinal rods
13, for a distance on each occasion corresponding to the
interaxis of the cage 10. This procedure 1is repeated for
every stirrup 12 (fig. 7c¢), with the supporting elements 40
which are progressively lowered and are then raised, in
order to allow the slider 36 and the screw feeders 17 to
pass.

The cycle of discharging and welding the stirrups 12 is
repeated for all the stirrups as laid down by the design
specifications, until the cage 10 is completed, which
remains resting on the supporting elements 40. The screw
feeders 17 move to a position outside the space occupied by
the cage 10, in order to facilitate the discharge thereof.

This solution allows to reduce the overall bulk in
length of the machine 11 to a little more than the length of
the cage 10.
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According to the further variant shown in fig. 3, when
the stirrup 12 has been discharged into a fixed position by
the screw feeders 17, it is taken, in this case, by one or
more, per side, of gripper elements 21, 121, with
alternating movement, which move the stirrup 12a forwards
for a distance equal to the interaxis “i” according to the
design specifications.

The stirrup 12 welded to the rods 13 advances on a
supporting plane 20 arranged downstream of the screw feeders
17.

Subsequently, the second stirrup 12b is welded to the
rods 13 and the cycle of feed and subsequent repositioning
of the gripper elements 21 is repeated, and so on for all
the other stirrups 12 which are needed to form the cage 10.

Thanks to this solution, the stirrups 12 can be loaded
between the screw feeders 17 in any reciprocal position
whatsoever, and it is then the gripper elements 21 which
determine the interaxis “i” according to the design
specifications.

The stirrups 12 loaded between the screw feeders 17 can
also be used to form two or more different cages 10, or pre-
cages. In this case too, the longitudinal rods 13 can be fed
in any known method, for example by means of thrust rollers
(not shown here) associated with guide tubes, manually or in
any other known manner.

According to a first variant, the welding elements and
the gripper elements 21, 121 are integrated in a single
mobile device with alternating motion. According to another
variant, the welding elements are fixed in correspondence
with the position 14a, and the stirrups 12, after they have
been welded to the relative rods 13, are drawn forwards on
the supporting plane 20 by means of a drawing element

arranged downstream.
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With the invention it is therefore possible to achieve
a wvariety of cages, or pre-cages, 10 with constructional
characteristics which differ in type, shape and size of the
stirrups 12, in position and number of longitudinal rods 13
employed. This is because the feed system which uses the
screw feeders 17 does not need any adaptation or
reconfiguring as the shape and size of the stirrups 12 vary,
and is in no way influenced by the number and position,
according to the design specifications, of the longitudinal
rods 13 to be associated with the stirrups 12.

This feed system with screw feeders 17, as we have
seen, allows to form very capacious stores for stirrups 12
and, at the same time, gives a great flexibility in the
design both in terms of interaxis and also in terms of the
width/height of the cage 10, simply by arranging the screw
feeders 17 on laterally and/or vertically mobile supporting
means .

Modifications and/or additions can be made to the
method and machine 11 as described heretofore, without

departing from the field and scope of the present invention.
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CLAIMS
1. Device to store, transport and distribute metal elements
(12), characterized in that it comprises at least a screw
element, or screw feeder, (17) combined with a production
machine (26) to produce said metal elements (12) in oxder to
unload said metal elements (12) between the threads (18) of
said screw element, or screw feeder, (17).
2. Device as in claim 1, characterized in that it comprises
handling means (25) able to transfer said metal elements
(12) from said production machine (26) to said screw feeder
(17) .
3. Device as in claim 2, characterized in that it comprises
slides or other guide means to unload said metal elements
(12) from said production machine (26) to said screw feeder
(17) .
4. Device as in any claim from 1 to 3 inclusive,
characterized in that said screw feeder (17) is associated
with means to count the number of metal elements (12)
transported.
5. Device as in any claim from 1 to 4 inclusive,
characterized in that said screw feeder (17) is associated
with tying means in order to form packs (24) of metal
elements (12).
6. Method to make metal reinforcement cages (10) for bearing
structures made of reinforced concrete, said cages (10)
comprising a plurality of longitudinal rods (13) associated
with a plurality of stirrups (12) arranged at intervals
along the same, the method providing the steps of:
- positioning said stirrups (12) in cooperation with a
stirrup positioning/translation and distributing assembly
(16) able to keep said stirrups (12) substantially erect and
parallel to each other;

— translating all the stirrups (12) forwards in order to
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take at least a first stirrup (12a) into correspondence with
at least one attachment position;

- translating all the stirrups (12) forwards in order to
progressively take all the stirrups (12) into correspondence
with said at least one attachment position;

- positioning said longitudinal rods (13) and attaching them
to said stirrups (12),

characterized in that the translation of said stirrups (12)
is performed using at least a screw element, or screw
feeder, (17) having the respective helical grooves/ridges,
or threads (18), engaging with at least a segment of the
perimeter of the relative stirrups (12) in order to achieve
a translation movement at least from a first loading
position (l4a) for the stirrups (12) to at least a second
attachment position.

7. Method as in claim 6, characterized in that the stirrups
(12) are positioned in correspondence with said at least one
screw element, or screw feeder, (17) according to the
interaxis (“i”) defined by the design specifications of the
cage (10).

8. Method as in claim 7, characterized in that acoustic
and/or visual signaling means are activated, when the last
stirrup (12) inserted has reached a position at a distance
from said loading position (l4a) corresponding to the value
of said interaxis (“i”), in order to warn the operator to
insert a new stirrup (12) between said screw feeders (17).

9. Method as in claim 6, characterized in that the stirrups
(12) are positioned in correspondence with said at least one
screw element, or screw feeder, (17) according to any
reciprocal distance whatsoever, the interaxis (“i”) defined
by the design specifications of the cage (10) being then
established by separator/feed means (21, 121) arranged

downstream of said screw feeders (17).
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10. Method as in claim 6, characterized in that said cage
being formed is displaced away £from said screw feeders (17),
for every welding cycle between the stirrups (12) and
longitudinal rods (13), by step-wise feed means (32)
defining the interaxis of the cage (10).

11. Method as in claim 6, characterized in that said screw
feeders (17) are displaced away from the welding position by
slider means (36)'defining the interaxis of the cage (10).
12. Method as in any claim from 6 to 11 inclusive,
characterized in that said stirrups (12) are 1loaded
automatically onto said screw feeders (17) by handling means
(25) in correspondence with said loading position (1l4a).

13. Method as in any claim from 6 to 12 inclusive,
characterized in that said longitudinal rods (13) are
positioned and attached inside the perimeter of said
stirrups (12).

14. Method as in any claim from 6 to 13 inclusive,
characterized in that said longitudinal rods (13) are
positioned and attached outside the perimeter of said
stirrups (12).

15. Method as in any claim from 6 to 14 inclusive,
characterized in that it provides at least a step of
counting said stirrups (12) advancing on salid screw feeders
(17) .

16. Method as in any claim from 6 to 15 inclusive,
characterized in that it provides at least a step of packing
and/or tying so as to form packs (24) of stirrups (12)
advancing on said screw feeders (17).

17. Machine to make metal reinforcement cages (10) employed
for bearing structures made of reinforced concrete, said
cages (10) comprising a plurality of longitudinal rods (13)
associated with a plurality of stirrups (12) arranged at

intervals along the same, the machine comprising at least a
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stirrup positioning/translation and distributing assembly
(16) and attachment means to reciprocally attach said
longitudinal rods (13) to said stirrups (12), characterized
in that said stirrup positioning/translation and
distributing assembly (16) comprises at least a screw
element, or screw feeder, (17) arranged in cooperation with
at least a segment of the perimeter of said stirrups (12),
said at least one screw element, or screw feeder, (17) being
able to be selectively made to rotate to translate said
stirrups (12), due to the interference with the relative
helical grooves/ridges, or threads (18), at Ileast from a
first loading position (14a) to at least a second attachment
position wherein said stirrups (12) are attached to the
relative longitudinal rods (13), means (21, 121; 32, 36) to
define the interaxis (“i”) of the cage (10) being provided
in cooperation with said screw feeders (17).

18. Machine as in claim 17, characterized in that said means
to define the interaxis (“i”) of the cage (10) comprise a
step-wise feed mechanism (32) able to displace the cage (10)
being formed forwards with respect to said attachment
position, for a quantity corresponding to the interaxis
(*i”), in coordination with every cycle to discharge a
stirrup (12) by said screw feeders (17).

19. Machine as in claim 17, characterized in that said means
to define the iﬁteraxis (*i”) of the cage (10) comprise
slider means (36) able to displace said screw feeders (17)
backwards with respect to said attachment position, for a
quantity corresponding to the interaxis (vi7y, in
coordination with every cycle to discharge a stirrup (12) by
said screw feeders (17).

20. Machine as in claim 19, characterized in that said
longitudinal rods (13) are arranged upstream of said screw

feeders (17) on supporting means (40) and that said
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supporting means (40) are able to fold down in order to free
the interference to the backwards movement of said screw
feeders (17) with the relative stirrups (12).

21. Machine as in claim 17, characterized in that said means
to define the interaxis (*i”) of the cage (10) comprise
feeding means with alternating movement (21, 121) arranged
in cooperation with said attachment means present in said
attachment position.

22. Machine as in claim 21, characterized in that said
feeding means with alternating movement (21, 121)
incorporate welding means.

23. Machine as in any claim from 17 to 22 inclusive,
characterized in that said longitudinal rods (13) are
supported by means (29, 40) defining a more elevated
supporting plane with respect to the lower side of the
stirrups (12) arranged in the relative screw feeders (17) .
24. Machine as in claim 17, characterized in that said screw
feeders (17) are arranged in cooperation with at least a
segment of the outer perimeter of said stirrups (12).

25. Machine as in any claims from 17 to 14 inclusive,
characterized in that said stirrup positioning/translation
and distributing assembly (16) comprises at least two screw
feeders (17a, 17b), arranged facing and substantially
parallel to each other on a substantially horizontal plane,
each one having the relative threads (18) cooperating with a
segment of a relative erect side of the stirrups (12) .

26. Machine as in any claims from 17 to 25 inclusive,
characterized in that said stirrup positioning/translation
and distributing assembly (16) comprises at least one screw
feeder arranged underneath the plane of feed of the stirrups
(12) and whose threads (18) cooperate with a segment of the
lower side of the relative stirrups (12).

27. Machine as in any claim from 17 to 26 inclusive,
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characterized in that it comprises signaling means able to
signal when the last stirrup inserted between sald screw
feeders (17) has reached a position at a distance from said
loading position ' (l4a) corresponding to the value of the
interaxis (“i”) according to the design specifications of
the cage (10).

28. Machine as in claim 27, characterized in that said
signaling means comprise visual means.

29. Machine as in claim 27, characterized in that said
signaling means comprise means to measure the distance
covered in relation to the speed of rotation of said screw
feeders (17).

30. Machine as in any claim from 17 to 29 inclusive,
characterized in that it comprises guide means able to allow
a plurality of longitudinal rods (13) to be inserted inside
the perimeter of the stirrups (12) arranged in an erect
position on the relative screw feeders (17).

31. Machine as 'in any claim from 17 to 30 inclusive,
characterized in that said screw feeder (17) is associated
with a support able to allow at least to adjust the relative
lateral position thereof in order to vary the distance with
respect to a mating screw feeder (17) in counter-position
thereto according to the shape and size of the stirrups (12)
to be positioned/translated.

32. Machine as in any claim from 17 to 31 inclusive,
characterized in that said at least one screw feeder (17) 1is
associated with a support able to allow at least to adjust
the respective vertical position thereof with respect to the
ground.

33. Machine as in any claim from 17 to 32 inclusive,
characterized in ‘that it comprises means (25) able to load
said stirrups (12) automatically onto said screw feeders

(17) in correspondence with said loading position (l4a) .
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