EP 2 732 888 A1

(1 9) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 2 732 888 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
21.05.2014 Bulletin 2014/21

(21) Application number: 13191450.9

(22) Date of filing: 04.11.2013

(51) IntCl.:
B21D 19/04 (2006.01)

(84) Designated Contracting States:
ALATBEBGCHCYCZDEDKEEESFIFRG
GRHRHUIEISITLILTLULVMC MKMTNLN
PL PT RO RS SE SI SK SM TR
Designated Extension States:

BA ME

(30) Priority: 20.11.2012 1T BO20120634

ow

(71) Applicant: Elma - Macchine per Lamiera S.r.l.
40037 Sasso Marconi (BO) (IT)

(72) Inventor: Fabbri, Angelo
40037 Sasso Marconi (BO) (IT)

(74) Representative: Modiano, Micaela Nadia et al
Modiano & Partners (IT)
Via Meravigli, 16
20123 Milano (IT)

(54) Edging assembly for tubular elements

(57)  Anedging assembly (1) for tubular elements (A)
comprising at least one resting surface (2) provided with
at least one opening (3), such surface (2) being provided
with coupling means (4) for atleast one annular abutment
template (5), in which at least the inner front (6) is shaped
and which is arranged so as to be substantially aligned
with the at least one respective opening (3), the assembly
(1) further comprising at least one carousel (7), which
can rotate and can slide at least partially in a radial di-

rection according to a preset stroke, with respect to a
central axis of the at least one respective opening (3);
the carousel (7) supporting at least one corresponding
complementarily shaped roller (8), the end edge of a tu-
bular element (A) being arranged within the opening (3),
between the shaped inner front (6) of the respective an-
nular template (5) and the corresponding complementa-
rily shaped roller (8), for the edging, i.e., deformation
thereof according to preset shape and size standards.
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Description

[0001] The presentinvention relates to an edging as-
sembly for tubular elements in sheet metal and similar
materials: the assembly is suitable for the formation of
shaped edges (usually mutually complementary) on one
or both ends of several tubular elements that need to be
mutually coupled in order to constitute a predefined pipe.
The coupling is usually achieved with the mutual seaming
of the edges of two tubular elements which are mutually
inserted in each other.

[0002] Metallic pipes are usually used for the transport
of exhaust gases, in heating and air conditioning systems
and, usually, in all cases in which gases need to be con-
veyed along a preset path.

[0003] In particular it is necessary to provide specific
forms of edgings in elements that have a shape structure
of the type of a section of cylindrical tubing, which are
used in order to provide curves in ducts.

[0004] Such elements are made starting from a sheet
(generally made of metallic material) which is cut accord-
ing to a predefined shape, in which, once folded in order
to make the ends thereof meet, those ends are mutually
coupled (usually by means of welding processes).
[0005] The two lower and upper edges (with particular
reference to a vertical orientation of the axis of the tubular
element) are subjected to an edging process that facili-
tates their easy coupling with others (and mutually seam-
able) in the subsequent step of making up the duct.
[0006] The edging process consists of the mechanical
machining by cold deformation of each edge using uten-
sils of the type of contoured rollers.

[0007] In existing machines on the market for this type
of machining, the piece is rotated with respect to the mo-
torized rollers which are fixed to the footing.

[0008] The tubular element, once arranged with an
edge thereof between the rollers, while it is being sup-
ported by an operator, is subjected to a rotary motion
imposed by the rollers, so that the rollers impress the
desired shape (in relation to a force impressed on at least
one of them owing to their mutual approach) on the edge.
[0009] It is fundamentally important, in this step, that
the operator facilitates the correct alignment and ar-
rangement of the tubular element, at least in the first mo-
ments of the machining, in order to prevent the edge
thereof from accidentally slipping out from the contoured
rollers.

[0010] Considering that the tubular elements are hol-
low cylindrical sections (in practice portions of piping hav-
ing at least one of the two edges cut along a plane that
is inclined with respect to the central/longitudinal axis),
when these machining operations are being carried out
the hand of the operator (which has to hold the piece,
which rotates vortically, constantly pressed against the
resting surface) rises and falls to follow the inclination of
the other, non-parallel, edge.

[0011] This manner of machining is dangerous for the
operator who cannot handle a high rotation speed of the
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pieces (otherwise he/she would be exposed to an ex-
tremely high risk of injury). The execution time, because
of the piece which rotates between the hands of the op-
erator, is very high.

[0012] The aim of the present invention is to solve the
above mentioned drawbacks, by providing an edging as-
sembly for tubular elements that is particularly safe for
the operator.

[0013] Within this aim, an object of the invention is to
provide an edging assembly for tubular elements that is
fast and efficient.

[0014] Another object of the invention is to provide an
edging assembly for tubular elements that is versatile,
for performing machining operations on tubular elements
of different sizes.

[0015] Anotherobjectof the presentinvention is to pro-
vide an edging assembly for tubular elements that is low
cost, easily and practically implemented, and safe in use.
[0016] This aim and these objects are achieved by an
edging assembly for tubular elements according to the
present invention, characterized in that it comprises at
least one resting surface provided with at least one open-
ing, said surface being provided with coupling means for
at least one annular abutment template, in which at least
the inner front is shaped and which is arranged so as to
be substantially aligned with the at least one respective
opening, and at least one carousel, which can rotate and
can slide at least partially in a radial direction according
to a preset stroke, with respect to a central axis of the at
least one respective opening, said carousel supporting
at least one corresponding complementarily shaped roll-
er, the end edge of a tubular element being arranged
within said opening, between said shaped inner front of
the respective annular template and the corresponding
complementarily shaped roller, for the edging, i.e., de-
formation thereof according to preset shape and size
standards.

[0017] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of a preferred, but not exclusive, embodiment of the
edging assembly for tubular elements according to the
invention, which is illustrated by way of non-limiting ex-
ample in the accompanying drawings wherein:

Figure 1is a sectional view, taken along a transverse
plane, of a first embodiment of an edging assembly
for tubular elements according to the invention;
Figure 2 is a view from above of the edging assembly
in Figure 1;

Figure 3 is a sectional view, taken along a transverse
plane, of a second embodiment of an edging assem-
bly for tubular elements according to the invention;
Figure 4 is a view from above of a portion of the
edging assembly in Figure 3;

Figure 5 is a sectional side view of an additional por-
tion of the edging assembly in Figure 3;

Figure 6 is a sectional side view of an enlarged detail
of an edging assembly for providing a "female" edge;
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Figure 7 is a sectional side view of an enlarged detail
of an edging assembly for providing a "male" edge".

[0018] With reference to the figures, the reference nu-
meral 1 generally designates an edging assembly for tu-
bular elements A.

[0019] The edge that has to be provided on the tubular
elements A can be of two different types: a "male" edge
constituted by a rim arranged radially with respect to the
generatrices of the pipe and a "female" edge also pro-
vided with a radial rim from which a further tubular portion
branches off having a larger diameter than that of the
element A (and larger also than the maximum space oc-
cupation of the radial rim present in the "male" edge).
[0020] In this manner it is possible to carry out the
seaming with other tubular elements A simply by inserting
the "male" edge of a first element A into the "female"
edge of another element A and then closing (by using
specific folding devices) the tubular portion of the "fe-
male" edge onto the rim of the "male" edge.

[0021] The edging assembly 1 comprises at least one
resting surface 2 provided with at least one opening 3:
the surface 2 is for resting an edge of the tubular element
A and thus will comprise a rim of size adapted to accom-
modate and support the element A, and inside such rim
the central opening 3 that was defined previously will be
provided.

[0022] The surface 2 is provided with coupling means
4 for at least one annular abutment template 5, in which
at least the inner front 6 is shaped.

[0023] The template 6 is arranged so as to be substan-
tially aligned with the at least one respective opening 3.
[0024] Theassembly 1 comprises atleastone carousel
7 which can rotate with respect to a central axis of the at
least one respective opening 3 (such central axis is the
center of rotation of the carousel 7).

[0025] The carousel 7 further can atleast partially slide
in a radial direction according to a preset stroke, which
depends on the dimensions of the edges ("male" and
"female") that it is necessary to provide.

[0026] The carousel 7 further acts as a support for at
least one corresponding complementarily shaped roller
8.

[0027] In the formation step, the end edge of a tubular
element A will thus be arranged inside the opening 3 (in
substantial abutment against a limit rim of the resting
surface 2), between the shaped inner front 6 of the re-
spective annular template 5 and the corresponding com-
plementarily shaped roller 8: the pressure of the roller 8
onthe shaped inner front 6 will determine the deformation
of the end edge of the interposed element A, according
to preset shape and size standards.

[0028] The assembly 1 according to the invention can
comprise a plurality of different openings 3, inside each
of which there is a corresponding carousel 7; on each
opening 3 a corresponding template 5 can be installed.
[0029] This makes it possible to simultaneously carry
out multiple edging operations on different tubular ele-
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ments A, considerably increasing productivity.

[0030] Of particular practical and applicative interest
is the adoption of an assembly 1 provided with two open-
ings 3, two carousels 7 and respective templates 5.
[0031] Such assembly 1, while keeping dimensions
down and space occupation to a minimum, substantially
makes it possible to double the speed of production of
elements A provided with an edge ("male" or "female")
with respect to conventional devices, while ensuring, with
respect thereto, extremely high standards of safety in
that the operator does not have to support the element
Aduring the machining and the element A proper remains
still during such process, thus not generating any poten-
tial danger for the operator.

[0032] It should be noted that the at least one annular
abutment template 5 comprises two complementary ring
portions 5a and 5b: a first ring portion 5a can be rigidly
coupledto theresting surface 2, and a second ring portion
5b can be associated with a slider that can perform a
translational movement 9, by way of the action of a re-
spective actuator 10.

[0033] Suchslider 9 can perform a translational move-
ment between a first configuration of maximum distance
from the central axis of the respective opening 3 and a
second configuration of minimum distance from such ax-
is, which corresponds to the mutual abutment of the two
ring portions 5a and 5b so as to form the template 5.
[0034] The arrangement of the end edge of a respec-
tive tubular element A within the opening 3 and its ex-
traction from it are possible when the second ring portion
5bis in the first configuration (the ring portion 5b is spaced
from the ring portion 5a).

[0035] According to an embodiment of undoubted
practical and applicative interest, the shaped inner front
6 of each template 5 comprises at least two annular
frames of different diameter that define a contoured por-
tion provided with at least one step.

[0036] It should be noted that each assembly 1 will be
accompanied by a plurality of templates 5 of different
inside diameters, to be used to provide edges on tubular
elements A of different diameters: in this manner the as-
sembly 1 will be particularly versatile and adapted to ex-
ecute machining operations on all the commercial diam-
eters for the pipes with which a possible element A being
machined is to be used.

[0037] Ifthe assembly has a plurality of different open-
ings 3, each one of them will preferably be provided with
a respective set of templates 5 in order to also enable
the simultaneous execution of many edging operations
on different tubular elements A of the same diameter.
[0038] The carousel 7, which can rotate with respect
to a central axis of the opening 3, comprises a guiding
block 11 coupled to a shaft 12 thatis coaxial to the central
axis and is functionally associated with a respective mo-
tor.

[0039] Such carousel 7 further comprises a slider 13,
which can slide on the guiding block 11 in a radial direc-
tion according to a preset stroke, by way of the action of
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a respective movement element 14.

[0040] The movementelement 14 comprises an appa-
ratus for linear actuation 15 that is coaxial to the central
axis of the opening 3 and is provided, at its upper end,
with an axially symmetrical cam 16, the outer surface of
which rests on a first face 17 of the slider 13.

[0041] In order to facilitate its installation, it is prefera-
ble to arrange the movable stem of the linear actuation
apparatus 15 inside an axial cavity of the shaft 12, leaving
the fixed body, which is more cumbersome, confined to
its exterior.

[0042] The translational movements along the profile
of the cam 16 of the first face 17 of the slider 13 force
translational movements in a radial direction of the slider
13 proper: such translational movements determine the
approach of the complementarily shaped roller 8 to the
shaped front 6 of the template, with consequent com-
pression between them of the interposed portion of tu-
bular element A and its mechanical deformation.

[0043] It should be noted that, according to an embod-
iment of undoubted applicative interest, the axially sym-
metrical cam 16 is frustum-shaped: interposed between
the slider 13 and the guiding block 11 there are elastic
means (usually an axially acting spring) for forcing the
first face 17 of the slider 13 on the outer surface of the
cam 16.

[0044] It should be noted that the slideable association
between the guiding block 11 and the slider 13 can pref-
erably be obtained by adopting a dovetail coupling.
[0045] The complementarily shaped roller 8 is pivoted
freely on the slider 13 and comprises at least one pro-
truding annular band 18.

[0046] The profile of the roller 8 is thus substantially
complementary to that of the inner front 6 of the template
5.

[0047] In practice the roller 8 and the template 5 be-
have like the two halves of a mold between which the
piece being machined (in this specific case, the end por-
tion of a tubular element A) is interposed.

[0048] The slider 13 further comprises a plurality of ac-
commodation holes 19, which are distributed along a pre-
defined direction, for the pivot 20 for the free coupling of
the roller 8, at different diameters of tubular elements A
on which edging is to be performed; such accommoda-
tion can be direct or indirect, i.e. auxiliary components
(such as for example in the embodiment shown in the
accompanying figures) can be interposed which can be
fixed to the slider 13 according to a series of different
arrangements, in which case such auxiliary components
will comprise a seat for the stable engagement of the
pivot 20. As explained previously, different abutment
templates 5 are used, the inside diameter of which is
proximate to that of the corresponding tubular element
A at machining operations to be executed on tubular el-
ements A of different sizes.

[0049] According to the template 5 adopted, it should
be noted that the coupling pivot 20 will be engaged in a
respective corresponding accommodation hole 19.
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[0050] Itshould be noted thatthe carousel 7 (and there-
fore the shaft 12 as well) is mounted on a supporting post
provided with means for movement of a movable portion
thereof which is integral with the carousel 7, with respect
to a fixed portion, which is integral with the footing of the
assembly 1: the stroke of such movable portion with re-
spect to the fixed portion is of the order of magnitude of
the length of the edge to be provided in the metallic ele-
ment A.

[0051] Such axial movement makes it possible to vary
the position of the roller 8 with respect to the template 5,
making it possible to obtain the two different edges
("male" edge and "female" edge) on the tubular element
A.

[0052] The lower height of the movable portion (with
which the carousel 7 is associated) ensures the provision
of the "female" edge in that the portion of tubular element
A undergoes a deformation similar to the progression of
the profile of the front 6 (or of the roller 8), while the greater
height of the movable portion (with which the carousel 7
is associated) ensures the provision of the "male" edge
in that the portion of tubular element A will see the cre-
ation of the radial rim only.

[0053] Itshould be noted that, with particular reference
to an embodiment that is particularly efficient, the move-
ment means, the actuator 10 and the linear actuation
apparatus 15 are selected preferably from hydraulic cyl-
inders, pneumatic cylinders, devices with threaded units
and rack devices and the like.

[0054] If hydraulic cylinders are adopted, rapid re-
sponse times and high levels of precision can be
achieved which will ensure a better operation of the entire
assembly 1.

[0055] During the operation the idle roller 8 presses
the sheet metal of the curve section of the element A to
be machined against the template 5 (which in fact be-
haves like the matrix die of a mold), of the appropriate
diameter, in order to execute the edging machining.
[0056] The horizontal movement of the slider 13 with
respect to the guiding block 11 (achieved by fixing to the
respective holes 19) and the substitution of the templates
5 are the operations to be executed in order to switch
from one diameter of a tubular element A to another.
[0057] The slider 13 is pushed horizontally by the frus-
tum-shaped cam 16 which descends vertically by the ac-
tion of the linear actuation apparatus 15 (which is pref-
erably constituted by a hydraulic cylinder). The descent
of the cam 16 can be interrupted and resumed, acceler-
ated or slowed at any point of the entire work cycle (this
can be useful to adapt the machining cycle to the type of
material that constitutes the tubular elements A and its
thicknesses).

[0058] The purpose of these variations of time and
speed is to reduce the duration of the cycle where and
when this is possible.

[0059] In order to be capable of executing the "male"
and "female" edgings one after the other, with the same
placing, without executing any assembly or disassembly
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of part of the mechanism, the movable portion of the sup-
porting post slides axially (with respect to the fixed por-
tion).

[0060] Formachiningdifferentdiameters, anadditional
movable component is provided which makes a second
roller 21 advance or retreat.

[0061] The second roller 21 is associated with the ro-
tating carousel 7, with the interposition of a respective
linear actuator for its controlled translational movement
in a radial direction. Such translational movement in a
radial direction occurs from a first, retracted configura-
tion, in which the second roller 21 is spaced from the first
roller 8 and is arranged inside it, to a second configuration
of substantial alignment of the lateral surface of the sec-
ond roller 21 with the lateral surface of the first roller 8:
such configuration is adapted for the abutment, on such
aligned lateral surfaces, of the end edge of the tubular
element A being formed (in particular of the "female" part
of the coupling that is being formed).

[0062] The linear actuator with which the second roller
21 is associated is preferably of the type of a hydraulic
and/or pneumatic cylinder (although the possibility is not
excluded of using other types of actuators); it will thus be
driven and powered by a respective rotating distributor
(connected to a hydraulic and/or pneumatic circuit) which
is also substantially integral with the carousel 7.

[0063] When this second roller is set beside the first
roller, mentioned above, a "broader" roller is created (in
particular the overall height of their juxtaposed edges is
such as to abundantly exceed the maximum length of
the edges to be provided on the tubular elements A).
[0064] As previously mentioned, the "male" part of a
curve section of a tubular element A is a flanging, i.e. a
90° outward fold. The female part is a "bell socket", i.e.
a kind of outward step that accommodates the male part
and which, in a subsequent operation carried out on an-
other machine, is folded back toward the center, thus
making the coupling of the two parts stable.

[0065] To make the "male" edge, a smaller quantity of
material has to be machined than the amount necessary
to make the "female" edge. The quantity of material to
be machined depends, as noted, on the vertical position
of the resting surface 2 (and as a consequence on the
position of the movable portion of the supporting post).
[0066] The movement means (preferably hydraulic
and/or pneumatic cylinders) raise or lower the edge of
the tubular element A with respect to the rollers 8 (and
21) which, together with the respective template 5, exe-
cute the two machining operations. Such movement
means thus have two configurations of operation, both
of which are adjustable, a high configuration (for making
the "male" edge) and a low configuration (for making the
"female" edge).

[0067] In the high configuration, the second roller 21,
which is arranged lower down, must be withdrawn toward
the center of rotation (central axis) in order to not interfere
with the resting surface 2. According to this arrangement,
with the resting surface 2 high and the second roller 21
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withdrawn, only the roller 8, the one which is fixed rigidly
to the slider 13, is operating.

[0068] When a "female" edge is to be executed, the
resting surface is in the low configuration. The second
roller 21 is advanced and set vertically beside the roller
8 so as to form an axially symmetrical component pro-
vided with a wider lateral surface.

[0069] The descent movement of the resting surface
2 and the advancement of the second roller 21 with re-
spect to the roller 8 are connected so that no conditions
of interference ever occur.

[0070] The work cycle is as follows:

- the operator, by means of a button or by activating
a sensor, selects whether to execute a "male" edge
or a "female" edge on the portion of tubular element
A to be machined;

- the resting surface 2 is automatically positioned in
the high configuration or in the low configuration, as
a consequence, and the second roller 21 advances
or remains withdrawn (again as a function of the type
of machining selected). The mobile ring portion 5b
of the template 5 remains spaced from the fixed ring
portion 5a;

- the operator places a tubular element A inside the
template 5, on the resting surface 2;

- the operator activates the automatic sequence of the
work cycle;

- the mobile template 5b touches the fixed template
5a. The shaft 12 is made to rotate; the slider 13 ad-
vances radially, pushed by the frustum-shaped cam
16 which descends vertically, pushing the roller 8 or,
if execution of a "female" edge was selected, the two
rollers 8 and 21, outward;

- aprocessor (forexample a PLC) governs therotation
speed of the shaft 12, the position and the descent
speed of the cam 16 and thus of the approach of the
slider 13 to the template 5.

[0071]
position.
[0072] Theprocessor(forexample a PLC)thatgoverns
the assembly 1 is provided with memory units in which
machining cycle data can be stored for different tubular
elements A (differentin terms of thicknesses, dimensions
and types of material) and which, by simply calling up a
code associated with a specific item to be produced, pro-
vides the elements of the assembly 1 with the speed, the
times and any other information relating to the different
laws of motion.

[0073] The size and shape of the rollers 8 and 21 and
the diameter of the templates 5 are devised so that the
machining is executed by the assembly 1 without any
form of intervention by the operator.

[0074] Advantageously the present invention solves
the above mentioned problems, by providing an edging
assembly 1 for tubular elements A which is particularly

After a set time everything returns to the rest
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safe for the operator: the tubular element A in fact does
not rotate about itself, but is substantially stationary dur-
ing the machining.

[0075] The only movements performed by the tubular
element A are limited to small adjustments of position
which are caused by the minimum size tolerance that
exists between each template 5 and the respective tu-
bular element A.

[0076] In any case it is not necessary for the operator
to support the element A during the machining (on the
contrary, the assembly 1 can operate only when the op-
erator is outside a predefined perimeter around the ele-
ment A).

[0077] Conveniently the edging assembly 1 according
to the invention is particularly fast and efficient, in that
the operator can prepare the piece to be machined after
the piece that is already positioned on the assembly 1,
since the assembly 1 does not require direct intervention
from the operator. This means that the preventive activity
ofthe operator makes it possible toreduce the dead times
in operation.

[0078] Furthermore, for assemblies 1 provided with
multiple openings 3 and carousels 7, it will be possible
to considerably increase the speed of production given
the possibility of executing multiple machining operations
simultaneously.

[0079] If there are two openings 3 and carousels 7 in
a single assembly 1, its dimensions will still be very con-
tained and thus its installation will be possible even in
the space usually occupied in conventional machines (in
which however only one edging operation is executed at
a time, with the direct and continuous assistance of the
operator).

[0080] Conveniently, the assembly 1is particularly ver-
satile in that it can execute machining operations on tu-
bular elements A of different sizes simply by mounting
the corresponding template 5 and arranging the roller 8
in the corresponding position (using the adjustable
mounting made possible by the holes 19).

[0081] According to the type of practical implementa-
tion of the assembly 1, there can be a roller 8 which is
mounted directly onto respective holes 19 of the slider
13 or, more conveniently, there can be interposed com-
ponents onto which the roller 8 will be fixed, again in a
predefined position, and which can in turn be coupled to
the slider 13 according to a plurality of different arrange-
ments thanks to the holes 19.

[0082] Conveniently the edging assembly 1 for tubular
elements A is low cost, easily and practically implement-
ed and is safe in use.

[0083] The invention, thus conceived, is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims. Moreover, all
the details may be substituted by other, technically equiv-
alent elements.

[0084] Inthe embodiments illustrated, individual char-
acteristics shown in relation to specific examples may in
reality be interchanged with other, different characteris-

10

15

20

25

30

35

40

45

50

55

tics, existing in other embodiments.

[0085] In practice, the materials employed, as well as
the dimensions, may be any according to requirements
and to the state of the art.

[0086] Thedisclosuresin ltalian Patent Application No.
B0O2012A00063 from which this application claims prior-
ity are incorporated herein by reference.

[0087] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly, such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. An edging assembly for tubular elements (A), char-
acterized in that it comprises at least one resting
surface (2) provided with at least one opening (3),
said surface (2) being provided with coupling means
(4) for at least one annular abutment template (5),
in which at least the inner front (6) is shaped and
which is arranged so as to be substantially aligned
with the at least one respective opening (3), and at
leastone carousel (7), which can rotate and can slide
at least partially in a radial direction according to a
preset stroke, with respect to a central axis of the at
least one respective opening (3), said carousel (7)
supporting at least one corresponding complemen-
tarily shaped roller (8), the end edge of a tubular
element (A) being arranged within said opening (3),
between said shaped inner front (6) of the respective
annular template (5) and the corresponding comple-
mentarily shaped roller (8), for the edging, i.e., de-
formation thereof according to preset shape and size
standards.

2. The edging assembly according to claim 1, charac-
terized in that said at least one annular abutment
template (5) comprises two complementary ring por-
tions (5a, 5b), a first ring portion (5a) being rigidly
associable with said resting surface (2), a second
ring portion (5b) being associable with a slider (9)
that can perform a translational movement, by way
of the action of a respective actuator (10), between
a first configuration of maximum distance from the
central axis of the respective opening (3) and a sec-
ond configuration of minimum distance from said ax-
is, which corresponds to the mutual abutment of the
two ring portions (5a, 5b) so as to form said template
(5), the arrangement of the end edge of a respective
tubular element (A) within a said opening (3) and its
extraction from it being possible when said second
ring portion (5b) is in said first configuration.

3. The edging assembly according to claim 1, charac-



11 EP 2 732 888 A1 12

terized in that said shaped inner front (6) of said at
leastone template (5) comprises at least two annular
frames of different diameter that define a contoured
portion provided with at least one step.

The edging assembly according to claim 1, charac-
terized in that said carousel (7) that can rotate with
respect to a central axis of said opening (3) compris-
es a guiding block (11), which is coupled to a shaft
(12) that is coaxial to said central axis, is functionally
associated with a respective motor, and a slider (13),
which can slide on said guiding block (11) in a radial
direction according to a preset stroke by way of the
action of a respective movement element (14).

The edging assembly according to claim 4, charac-
terized in that said movement element (14) com-
prises an apparatus for linear actuation (15) that is
coaxial to said central axis of said opening (3) and
is provided, at its upper end, with an axially symmet-
rical cam (16), the outer surface of which rests on a
first face (17) of said slider (13), the translational
movements of said first face (17) along the profile of
said cam (16) forcing translational movements in a
radial direction of said slider (13).

The edging assembly according to claim 5, charac-
terized in that said axially symmetrical cam (16) is
frustum-shaped, between said slider (13) and said
guiding block (11) there being interposed elastic
means for forcing said first face (17) of said slider
(13) on the outer surface of said cam (16).

The edging assembly according to claim 1, charac-
terized in that said complementarily shaped roller
(8) is pivoted freely on said slider (13) and comprises
at least one protruding annular band (18), the profile
of said roller (8) being substantially complementary
to the profile of the inner front (6) of said template (5).

The edging assembly according to claim 1, charac-
terized in that it comprises a second roller (21) that
is associated with said rotating carousel (7), with the
interposition of a respective linear actuator for its
controlled translational movement in a radial direc-
tion from a first retracted configuration, in which itis
spaced from said firstroller (8) and is arranged inside
it, to a second configuration of substantial alignment
of the lateral surface of said second roller (21) with
the lateral surface of said first roller (8) for the abut-
ment on said aligned lateral surfaces of the end edge
of a tubular element (A) being formed.

The edging assembly according to one or more of
the preceding claims, characterized in that said
slider (13) comprises a plurality of holes (19) for di-
rect or indirect accommodation, which are distribut-
ed along a predefined direction, for the pivot (20) for
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the free coupling of said roller (8), at different diam-
eters of tubular elements (A) on which edging is to
be performed, different abutment templates (5) be-
ing used the inside diameter of which is proximate
to that of the corresponding tubular element (A), and
said coupling pivot (20) being engaged directly or
indirectly in a respective accommodation hole (19).

The edging assembly according to one or more of
the preceding claims, characterized in that said
carousel (7) is mounted on a supporting post provid-
ed with means for movement of a movable portion
thereof which is integral with said carousel (7), with
respect to a fixed portion, which is integral with the
footing of the assembly (1), the stroke of said mov-
able portion with respect to said fixed portion being
of the order of magnitude of the length of the edge
to be provided in said tubular element (A).

The edging assembly according to one or more of
the preceding claims, characterized in that said
movement means, said actuator (10) and said linear
actuation apparatus (15) are selected preferably
from hydraulic cylinders, pneumatic cylinders, devic-
es with threaded units and rack devices and the like.
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