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(67)  The present invention relates to a roll forming
machine, in particular for making a variable-section pro-
file, wherein said roll forming machine comprises at least
one roll forming station (1) comprising a pair of rotary
shafts (10) positioned vertically one over the other and
substantially parallel to each other, in particular the ends
of each shaft (10) being supported by a pair of uprights
(11) through the interposition of a shoulder (12) that pro-
vides the coupling between the ends of the shaft (10) and
the respective upright (11), wherein each shaft (10) com-
prises a roll forming tool (20) associated with the shaft
(10), which cannot rotate relative to said shaft (10),
wherein each roll forming tool (20) is divided transversal-
ly, with reference to an axis of rotation of the shaft (10),
into a pair of forming rolls (21), and wherein said roll form-
ing station (1) comprises at least one adjuster device (30)
for adjusting the width of at least one roll forming tool (20)
by moving at least one roll (21) axially on the shaft (10).

The peculiar feature of the present invention lies in
the fact that said at least one adjuster device (30) com-
prises a double-acting cylinder, in particular of hydraulic
or pneumatic type, comprising a piston (31) connected
to said atleast one roll (21), wherein said piston (31) has
a hole (31F) extending along a longitudinal axis (3 1A) of
said piston (31), and wherein the shaft (10) passes
through said hole (31F).

ROLL FORMING MACHINE, IN PARTICULAR FOR MAKING A VARIABLE-SECTION PROFILE
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Description

[0001] The present invention relates to a roll forming
machine, in particular for making a variable-section pro-
file, according to claim 1.

[0002] It is known in the art to use a roll forming ma-
chine for bending (i.e. forming) a profile, wherein the
piece being processed is usually received flat into the roll
forming machine, and bends are progressively formed
as the piece moves through the roll forming machine.
[0003] In fact, a roll forming machine of a known type
typically comprises a plurality of roll forming stations ar-
ranged in succession, wherein each roll forming station
comprises at least one shaft carrying a pair of forming
rolls that cannot rotate relative to it. Usually the roll form-
ing stations of the roll forming machines currently known
in the art comprise a first shaft and a second shaft posi-
tioned vertically one over the other (so that they can also
be defined as lower shaft and upper shaft), wherein a roll
forming tool comprising a pair of forming rolls is associ-
ated with each shaft.

[0004] In order to make a variable-section profile, i.e.
a profile having different widths along its longitudinal de-
velopment, roll forming machines are known in the art
wherein the forming rolls are divided into individual rolls
or disks mounted on movable assemblies with a canti-
levered bearing shaft.

[0005] However, such roll forming machines suffer
from some drawbacks, in that said individual rolls or disks
can only be moved by associating a suitable motor with
each cantilevered bearing shaft; therefore, itis clear that
such a type of roll forming machine is excessively com-
plex and costly.

[0006] With a view to creating a roll forming machine
which, in addition to producing shaped profiles or semi-
finished products having a constant cross-section (e.g.
cylindrical pipes, uprights for shelves, and so forth), can
also make profiles having a variable cross-section in the
longitudinal direction (e.g. variable-width profiles and/or
variable-diameter pipes), Italian patent No. 1T1138381
provides a solution wherein at least one roll forming tool
is divided transversally to its axis of rotation into a pair
of rolls mounted on a single shaft, wherein said rolls can
be moved towards or away from each other during the
roll forming process, so that the shaped profile or semi-
finished product can be given a variable width in the lon-
gitudinal direction.

[0007] In this frame, the solution shown in document
IT1138381 lies in the fact that the roll forming machine
comprises a mechanical adjuster device for adjusting the
width of the forming rolls.

[0008] In particular, in a first embodiment said adjuster
device comprises a disk cam mounted on the working
shaft, wherein the disk cam permits moving the rolls away
from each other to widen the roll forming tool. In a second
embodiment, said adjuster device comprises pistons as-
sociated with a central body interposed between two roll-
ers mounted on the same shaft, wherein by actuating the
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pistons it is possible to move said rolls away from each
other and widen the roll forming tool. The first and second
embodiments envisage the use of return springs for ax-
ially moving back the previously opened-out rolls. In a
third embodiment, the adjuster device comprises control
levers, the ends of which slidably engage into circumfer-
ential grooves on the movable rolls, and by moving the
control leversitis possible to obtain a corresponding axial
displacement of the rolls on the control shaft. The third
embodiment may also include return springs for axially
moving back (i.e. bringing closer again) the previously
opened-out rolls.

[0009] However, the various embodiments of the ad-
juster device shown in document IT1138381 suffer from
some drawbacks, in that the axial movement of the form-
ing rolls can only be obtained by operating lever systems
or mechanical systems, which act upon the peripheral
part of the roll; in this regard, it should be noted that this
type of actuation is the one normally employed in gear-
type transmissions. In this context, it should also be noted
that this type of action is only possible when no load is
being applied to the toothed wheel or to the forming wheel
(forming roll), i.e. when the wheels or rolls are idle; in-
deed, in under-load conditions the friction-induced strain
would be such as to deform or break the control levers
and the mechanical systems described in Italian patent
No. IT1138381.

[0010] In this frame, it is the main object of the present
invention to provide a roll forming machine for making a
variable-section profile, wherein said roll forming ma-
chine has been so conceived as to overcome the draw-
backs of prior-art solutions.

[0011] In particular, it is one object of the present in-
vention to provide a roll forming machine, in particular
for making a variable-section profile, wherein said roll
forming machine has been so conceived as to comprise
forming rolls that can be moved towards or away from
each other during the roll forming process, wherein the
rolls are mounted on a single shaft supported at its ends,
as opposed to being mounted on independent shoulders
with a cantilevered bearing shaft. As a result, it is one
object of the present invention to provide a roll forming
machine which has a simpler structure and is less costly
than the solutions currently known in the art.

[0012] It is another object of the present invention to
provide a roll forming machine, in particular for making
a variable-section profile, wherein said roll forming ma-
chine is constructed in a manner such that the forming
rolls can be moved to widen or narrow the roll forming
tool, in particular wherein the rolls can be moved quickly
and effectively even when a load is being applied to said
rolls and without producing a strain that may deform or
break the components that constitute the adjuster device
adapted to provide such movement.

[0013] Itis a further object of the present invention to
provide a roll forming machine, in particular for making
a variable-section profile, wherein said roll forming ma-
chine is constructed in a manner such that it comprises
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an adjuster device for axially moving the forming rolls
which can be manufactured and installed easily, and
which is also applicable to existing roll forming machines.
[0014] Itis therefore an object of the present invention
to permit the construction of roll carrier assemblies that
can be used in standard roll forming machines, which are
usually equipped with cardan transmissions, thus avoid-
ing the need for manufacturing complex and costly roll
forming machines with independent movable heads.
[0015] Itis yet another object of the present invention
to provide a roll forming machine for making a variable-
section profile, wherein said roll forming machine is char-
acterized by a broad range of applications.

[0016] Said objects are achieved by the presentinven-
tion through a roll forming machine, in particular for mak-
ing a variable-section profile, wherein said roll forming
machine incorporates the features set out in the append-
ed claims, which are an integral part of the present de-
scription.

[0017] Furtherobjects, features and advantages of the
present invention will become apparent in light of the fol-
lowing detailed description and of the annexed drawings,
which are provided herein merely by way of non-limiting
explanatory example, wherein:

- Fig. 1 shows a perspective view of a roll forming sta-
tion of a roll forming machine, in particular for making
a variable-section profile, according to the present
invention;

- Fig. 2a shows a front view of the roll forming station
of Fig. 1, whereas Fig. 2b shows a sectional view
along one of planes B-B of Fig. 2a;

- Fig. 3 shows a sectional view of a detail Z of Fig. 2b.

[0018] The present invention concerns a roll forming
machine, in particular for making a variable-section pro-
file, wherein said roll forming machine comprises at least
one roll forming station, designated as a whole by refer-
ence numeral 1 in Fig. 1 and Fig. 2a; it should be noted
that

[0019] Fig. 1 shows also a portion of a profile, desig-
nated by reference numeral 2.

[0020] The roll forming machine of the present inven-
tion preferably comprises a plurality of roll forming sta-
tions 1 arranged in succession, wherein each roll forming
station 1 executes part of the bending until the desired
section of the profile 2 is obtained, as is known in the art;
in addition, the roll forming machine according to the
present invention may comprise a reel for continuously
feeding material into the roll forming machine, and a cut-
ting system for cutting the material to a predefined length
prior to inserting it into the roll forming stations 1, said
reel and cutting system not being shown in the annexed
drawings.

[0021] Said at least one roll forming station 1 compris-
es a pair of rotary shafts 10 positioned vertically one over
the other and substantially parallel to each other, in par-
ticular the ends of each shaft 10 being supported by a
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pair of uprights (designated as a whole by reference nu-
meral 11) through the interposition of a shoulder 12 that
provides the coupling between the ends of the shaft 10
and the respective upright 11.

[0022] As is known in the art, each shaft 10 is rotated
by means of at least one motor (not shown in the draw-
ings); in particular, rotary motion transmission can be ob-
tained by means of cardan joints (not shown) adapted to
connect said motor to one end of each shaft 10.

[0023] Preferably, each upright 11 comprises at least
one actuator element 11A for varying the distance be-
tween the shafts 10 for the purpose of adjusting the height
of the bends of the profile 2; for example, said at least
one actuator element 11A may consist of a cylinder, in
particular of hydraulic or pneumatic type. Preferably, the
actuator elements 11A of two uprights 11 of one roll form-
ing station 1 operate synchronously to allow the upper
shaft 10 to adequately move along a vertical axis, so as
to change the distance of the upper shaft 10 from the
lower shaft 10. Such height movements may occur si-
multaneously during the roll forming process, thus per-
mitting a substantially continuous adjustment of the dis-
tance between the lower and upper shafts 10.

[0024] Each shaft 10 comprises a respective roll form-
ing tool 20 associated with the shaft 10 in such a way
thatit cannotrotate relative to said shaft 10, wherein each
roll forming tool 20 is divided transversally, with reference
to an axis of rotation of the shaft 10, into a pair of forming
rolls 21 (as shown in Fig. 2b) which can be moved axially
along said shaft 10.

[0025] Basically, each roll 21 cannot rotate about the
shaft 10, but each roll 21 can be moved axially along the
respective shaft 10.

[0026] In this regard, it must be pointed out that the
shaft 10 and the associated roll forming tool 20 (and
hence the rolls 21 making up each roll forming tool 20)
are equipped with coupling means that provide an inte-
gral (or not mobile) coupling in rotation and a mobile cou-
pling in the axial direction between them; for example,
said coupling means may comprise grooves (e.g. formed
on the shaft 10) into which matching tabs (e.g. formed
on the rolls 21 of the roll forming tool 20) can be inserted.
[0027] The rollforming station 1 comprises also atleast
one adjuster device (designated as a whole by reference
numeral 30 in Fig. 2b) for adjusting the width of at least
one roll forming tool 20 by moving at least one roll 21
axially on the shaft 10.

[0028] In accordance with the present invention, and
as clearly shown in Fig. 3 (which shows a sectional view
of a detail Z of Fig. 2b), said at least one adjuster device
30 (Fig. 2b) comprises a double-acting cylinder, in par-
ticular of hydraulic or pneumatic type, which comprises
a piston 31 (Fig. 2b) connected to said at least one roll
21, wherein said piston 31 has a hole 31F extending
along a longitudinal axis (represented in Fig. 3 as a
dashed-dotted line and designated by reference numeral
31A) of said piston 31, and wherein the shaft 10 passes
through said hole 31F.
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[0029] It should be noted that the longitudinal axis 31A
of the piston 31 substantially coincides with a longitudinal
axis of the shaft 10, which in turn coincides with an axis
of movement of the roll 21 along the shaft10.

[0030] In substance, the piston 31 according to the
presentinvention comprises a hole 31F adapted to house
a portion of the shaft 10; as a consequence, the piston
31 envelops or surrounds said at least one portion of the
shaft 10.

[0031] Preferably, the piston 31 is a double-rod piston
and comprises a head 31B, a first rod 31C and a second
rod 3 ID, wherein said rods 31C, 31D develop in opposite
direction from the head 31A (see Fig. 3); in this context,
the hole 31F extends along a longitudinal axis 31A of
said first rod 31C, head 31B and second rod 31D.
[0032] Preferably, the roll forming machine comprises
at least one coupling element 32 positioned between the
shaft 10 and the hole 31F, which permits attenuating or
reducing the friction that may be caused by the shaft 10
rotating within said hole 31F.

[0033] In accordance with a preferred embodiment,
said at least one coupling element 32 comprises at least
one bushing, in particular a sliding bushing made of a
self-lubricating compound.

[0034] Preferably, said bushing is made from proc-
essed sheet steel, externally protected by a layer of cop-
per or tin a few microns thick; a porous bronze layer is
then sintered on the sheet, whereon polyethylene
tetrafluoride (PTFE), which is a plastic material having
an extremely low coefficient of friction, and polyphenyl-
sulphide (PPS), which is a polymer that gives the bearing
high resistance to wear and specific pressure, are then
fixed; for example, such a bushing is available from com-
pany M.B.l. Metal Bushing Italia S.p.A. Itis however clear
that said at least one coupling element 32 may also con-
sist of another technically equivalent element.

[0035] Preferably, the double-acting cylinder of the
present invention is provided with a body that comprises
the shoulder 12 (which, as previously explained herein,
provides the coupling between one end of the shaft 10
and the associated upright 11), a front cap 33 and a rear
cap 34, such components being such as to define a first
chamber 35A and a second chamber 35B for moving the
piston 31 axially (in particular, for axially moving the head
31B of the piston 31, said head 31B being interposed
between the first chamber 35A and the second chamber
35B) in two opposite directions (and hence for moving
also the roll 21 in said two directions, for the purpose of
adjusting the width of the roll forming tool 20).

[0036] The roll forming machine may comprise sealing
elements 31T (e.g. gaskets, as shown in Fig. 3) posi-
tioned between the piston 31 and the elements 12, 33,
34 that constitute the body of the double-acting cylinder.
[0037] In addition, the roll forming machine according
to the presentinvention preferably comprises atleastone
additional bushing 31U (in particular, a sliding bushing
made of a self-lubricating compound and highly resistant
to wear and specific pressure) positioned between the
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piston 31 and the elements that constitute the body of
the double-acting cylinder, said at least one additional
bushing 31U being adapted to bear the load applied to
the roll forming shaft 10.

[0038] The peculiar provisions of the double-acting cyl-
inder and the piston 31 according to the presentinvention
permit the generation of great axially balanced forces.
[0039] Moreover, the solution of the present invention
is compact, extremely stiff, integrated into the roll forming
station 1, and particularly accurate and fast in axially po-
sitioning the forming rolls 21.

[0040] It should be noted that in Fig. 2b each one of
the two rolls 21 of a shaft 10 is associated with a respec-
tive adjuster device 30 made in accordance with the
presentinvention; as aresult, in a preferred embodiment,
each roll 21 of the lower shaft 10 and each roll 21 of the
upper shaft 10 is made in such a way as to be associated
with a respective adjuster device 30. It is however clear
that the present invention is also applicable to the case
wherein only one roll 21 (in particular, only one roll 21
per shaft 10 of a roll forming station 1) is associated with
an adjuster device 30 made in accordance with the prin-
ciples of the present invention.

[0041] In a preferred embodiment, the roll forming ma-
chine of the presentinvention further comprises a closing
element 36, optionally equipped with a cover 37, to allow
the shaft 10 to be locked into the roll forming station 1; a
positioning element 38 may also be provided, con-
strained to the shaft 10 and adapted to allow said shaft
10 to be adequately centred relative to the other compo-
nents of the roll forming machine.

[0042] The roll forming machine of the present inven-
tion comprises at least one anti-friction element 39 (e.g.
a washer, in particular made of bronze) positioned be-
tween the positioning element 38 and the rear cap 34
and/or between the positioning element 38 and the cover
37, and adapted to reduce the friction caused by the ro-
tation of the shaft 10 and/or of the positioning element 38.
[0043] In accordance with the present invention, the
roll forming machine comprises connecting means (des-
ignated as a whole by reference numeral 40 in Fig. 3),
which allow the piston 31 to be connected to the roll 21.
[0044] According to a preferred embodiment (shown
in Fig. 3), said connecting means 40 comprise a thruster
41 constrained to the piston 31, in particular said thruster
41 being screwed to the second rod 31D of the piston
31, wherein said thruster 41 comprises a thruster shoul-
der 42 that encloses or houses at least a portion of a
base 21B of the roll 21. It must be pointed out that, in Fig.
3, the thruster 41 and the thruster shoulder 42 are rep-
resented as two separate elements; it is however clear
that such components may also be made as one piece.
[0045] In this frame, the roll forming machine compris-
es at least one additional anti-friction element 43 (in this
case as well, it may consist of at least one washer, in
particular made of bronze) positioned between the thrust-
er 41 and the base 21B of the roll 21 and/or between the
thruster shoulder 42 and the base 21B of the roll 21, and
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adapted to reduce the friction caused by the rotation of
said base 21B of the roll 21.

[0046] The features of the present invention, as well
as the advantages thereof, are apparent from the above
description.

[0047] In particular, the provisions of the present in-
vention make it possible to overcome the drawbacks of
the solutions currently known in the art, and permit chang-
ing the width of the roll forming tools 20 and of the rolls
21 that make up each roll forming tool 20 without the
necessity of building a complex and costly structure,
since the rolls 21 are mounted on a single shaft 10 sup-
ported at its ends, as opposed to being mounted on in-
dependent shoulders with a cantilevered bearing shaft.
[0048] In this frame, the peculiar provisions of the
present invention make it possible to provide a roll form-
ing machine, in particular for making a variable-section
profile, wherein said roll forming machine is constructed
in a manner such that the forming rolls 21 can be moved
quickly and effectively even when a load is being applied
to said rolls 21 and without producing a strain that may
deform or break the components that constitute the ad-
juster device 30 adapted to provide such movement. In
fact, the peculiar provisions of the double-acting cylinder
and piston 31 according to the present invention permit
the generation of great axially balanced forces.

[0049] Moreover, the solution of the present invention
is compact, extremely stiff, integrated into the roll forming
station 1, and particularly accurate and fast in axially po-
sitioning the forming rolls 21 (i.e. moving each roll 21
axially on the shaft 10).

[0050] Another advantage lies in the fact that the roll
forming machine made in accordance with the teachings
of the present invention comprises an adjuster device 30
for axially moving the forming rolls 21 which is simple to
manufacture and easy to install, even in existing roll form-
ing machines. Indeed, the roll forming machine according
to the present invention makes it possible to produce roll
carrier assemblies that can be used in standard roll form-
ing machines, which are usually equipped with cardan
transmissions, thus avoiding the need for making com-
plex and costly roll forming machines with independent
mobile heads.

[0051] Itis therefore apparent that the roll forming ma-
chine made in accordance with the teachings of the
present invention is characterized by a broad range of
applications.

[0052] The roll forming machine and the roll forming
station 1 described herein by way of example may be
subject to many possible variations without departing
from the novelty spirit of the inventive idea; itis also clear
that in the practical implementation of the invention the
illustrated details may have different shapes or be re-
placed with other technically equivalent elements.
[0053] It can therefore be easily understood that the
present invention is not limited to the above-described
roll forming machine and roll forming station 1, but may
be subject to many modifications, improvements or re-
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placements of equivalent parts and elements without de-
parting from the inventive idea, as clearly specified in the
following claims.

Claims

1. Roll forming machine, in particular for making a var-
iable-section profile, wherein said roll forming ma-
chine comprises at least one roll forming station (1)
comprising a pair of rotary shafts (10) positioned ver-
tically one over the other and substantially parallel
to each other, in particular the ends of each shaft
(10) being supported by a pair of uprights (11)
through the interposition of a shoulder (12) that pro-
vides the coupling between the ends of the shaft (10)
and the respective upright (11),

wherein each shaft (10) comprises a roll forming
tool (20) associated with the shaft (10), which
cannot rotate relative to said shaft (10),
wherein each roll forming tool (20) is divided
transversally, with reference to an axis of rota-
tion of the shaft (10), into a pair of forming rolls
(21),

and wherein said roll forming station (1) com-
prises at least one adjuster device (30) for ad-
justing the width of at least one roll forming tool
(20) by moving at least one roll (21) axially on
the shaft (10),

said roll forming machine being characterized
in that

said at least one adjuster device (30) comprises
a double-acting cylinder, in particular of hydrau-
lic or pneumatic type, comprising a piston (31)
connected to said at least one roll (21), wherein
said piston (31) has a hole (31F) extending along
alongitudinal axis (31A) of said piston (31), and
wherein the shaft (10) passes through said hole
(31F).

2. Roll forming machine according to claim 1, charac-
terized in that said piston (31) is a double-rod piston
and comprises a head (31B), a first rod (31C) and a
second rod (31D), wherein said rods (31C, 31D) de-
velop in opposite directions from the head (31A), and
wherein the hole (31F) extends along a longitudinal
axis (31A) of said first rod (31C), head (31B) and
second rod (31D).

3. Roll forming machine according to one or more of
the preceding claims, characterized in that it com-
prises at least one coupling element (32) positioned
between the shaft (10) and the hole (31F), which
permits attenuating or reducing the friction that may
be caused by the shaft (10) rotating within said hole
(31F).
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Roll forming machine according to claim 3, charac-
terized in that said at least one coupling element
(32) comprises at least one bushing, in particular a
sliding bushing made of a self-lubricating compound.

Roll forming machine according to one or more of
the preceding claims, characterized in that said
double-acting cylinder is provided with a body that
comprises the shoulder (12), a front cap (33) and a
rear cap (34), such components being such as to
define a first chamber (35A) and a second chamber
(35B) for moving a head (31B) of the piston (31) ax-
ially in two opposite directions, in particular said head
(31B) being interposed between said first chamber
(35A) and second chamber (35B).

Roll forming machine according to claim 5, charac-
terized in that it comprises at least one additional
bushing (31U), in particular a sliding bushing made
of a self-lubricating compound and highly resistant
to wear and specific pressure, positioned between
the piston (31) and said shoulder (12), front cap (33)
and rear cap (34) that constitute the body of the dou-
ble-acting cylinder, said at least one additional bush-
ing (31U) being adapted to bear the load applied to
the roll forming shaft (10).

Roll forming machine according to one or more of
the preceding claims, characterized in that it com-
prises connecting means (40) that allow the piston
(31) to be connected to the roll (21).

Roll forming machine according to claim 7, charac-
terized in that said connecting means (40) comprise
athruster(41)constrainedtoarod (31D) of the piston
(31), wherein said thruster (41) comprises a thruster
shoulder (42) that encloses or houses at least a por-
tion of a base (21B) of the roll (21).

Roll forming machine according to one or more of
the preceding claims, characterized in that each
upright (11) comprises at least one actuator element
(11A) that allows moving the upper shaft (10) ade-
quately along a vertical axis in order to change the
distance of the upper shaft (10) from the lower shaft
(10).

Roll forming station (1) for a roll forming machine
according to one or more of the preceding claims.

Adjuster device (30) for adjusting the width of atleast
one roll forming tool (20) by moving at least one roll
(21) axially on at least one shaft (10) of a roll forming
station (1) of a roll forming machine according to one
or more of the preceding claims 1 to 9.
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Fig. 1
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