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TUBE BENDING MACHINE WITH AN 
AUTOMATIC LOADING SYSTEM AND 

METHOD FOR AUTOMATIC LOADING OF 
TUBES ON THE BENDING HEAD OF A TUBE 

BENDING MACHINE 

[0001] This application claims bene?t of Serial No. 
TO2010A000491, ?led 10 Jun. 2010 in Italy and Which appli 
cation is incorporated herein by reference. To the extent 
appropriate, a claim of priority is made to each of the above 
disclosed applications. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a tube bending 
machine comprising a bending head and an automatic loading 
system arranged to load a tube to be bent on the bending head. 
According to a further aspect, the present invention relates to 
a method for automatic loading of tubes on the bending head 
of a tube bending machine. 
[0003] The term “tube” used in the folloWing description 
and claims is to be intended as referring also to any other 
elongated blank, such as a bar or a pro?led section. Likewise, 
the term “tube bending machine” is to be intended as referring 
also to a machine arranged to bend any other elongated blank, 
such as a bar or a pro?led section. 

[0004] Different kinds of automatic loading systems for 
tube bending machines are available on the market and in 
their simplest and cheapest form basically consist of an 
inclined plane on Which the tube to be bent is caused to slide, 
the inclined plane being provided With stop members to stop 
the tube to be bent. The tube bending machines provided With 
such automatic loading systems are able to take a tube posi 
tioned on the inclined plane and to put doWn the Worked tube 
on the ground by suitable control of the machine axes. In these 
tube bending machines, the position of the tube on the 
inclined plane is knoWn in a transverse vertical plane (i.e. in a 
vertical plane perpendicular to the tube feed direction, or 
longitudinal direction), Whereby the control unit of the 
machine is able to determine, on the base of suitable geo 
metrical parameters of the machine, of the tube and of the 
inclined plane, the exact point Where to position a loading tool 
(Which may be either the bending tool normally present on the 
bending head of the machine or a tool specially designed for 
this purpose) to take the tube from the inclined plane. The 
tube is then made available to the bending head in an initial 
position, for instance the stop position at the bottom of the 
inclined plane de?ned by the aforesaid stop members, and is 
then moved by the bending head directly from this initial 
position to a ?nal position Where it can be clamped by a tube 
clamp or similar clamping member carried by the machine 
body. The automatic loading systems for tube bending 
machines currently available Work Well With tubes of circular 
cross-section, but not so Well With tubes of non-circular cross 
section. In case of tubes of non-circular cross-section, there is 
in fact the problem of properly orienting the tube relative to 
the loading tool in order to avoid damages to the tube resulting 
from the tube being clamped With a Wrong orientation 
betWeen the jaWs of the loading tool or betWeen the bending 
tool and the die. In order to avoid this problem, the automatic 
loading systems currently available on the market require a 
speci?c loading tool Which can be oriented manually or a 
speci?c loading ?xture designed so as to have exactly the 
same angle as the one existing betWeen the loading tool and 
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the axis of the tube to be loaded, Which obviously involves 
problems in terms of time and costs for setting and mounting. 

SUMMARY OF THE INVENTION 

[0005] It is therefore an object of the present invention to 
alloW the automatic loading also of tubes With a non-circular 
shape on the bending head of a tube bending machine. 
[0006] This and other objects are fully achieved according 
to a ?rst aspect of the present invention by virtue of a tube 
bending machine having the features set forth in independent 
claim 1 and, according to a further aspect of the present 
invention, by virtue of a method for automatic loading of 
tubes on the bending head of a tube bending machine. 
[0007] Advantageous embodiments of the invention form 
the subject-matter, the content of Which is to be intended as 
integral and integrating part of the folloWing description. 
[0008] In short, the invention is based on the idea of pro 
viding a tube bending machine comprising: 

[0009] a bending head Which is movable With at least tWo 
degrees of freedom in a trans-verse vertical plane (i.e. in 
a vertical plane perpendicular to the tube feed direction), 
the bending head being provided With a clamping ?xture 
adapted to take an open position, in Which it de?nes a 
free space for insertion of a tube, and a closed position, 
in Which it clamps the tube previously inserted into this 
free space; 

[0010] ?rst driving means arranged to move the bending 
head in the transverse vertical plane and to move the 
clamping ?xture betWeen the above-mentioned open 
and closed positions; 

[0011] a tube-carrying structure rotatably mounted 
about an axis of rotation perpendicular to the transverse 
vertical plane; 

[0012] second driving means arranged to cause the tube 
carrying structure to rotate about its oWn axis of rotation 
betWeen an initial position, in Which the tube-carrying 
structure is able to receive the tube, and a ?nal position; 
and 

[0013] an electronic control unit arranged to calculate an 
initial position of the bending head and to calculate the 
above-mentioned ?nal position of the tube-carrying 
structure in such a manner that With the bending head in 
the calculated initial position and With the tube-carrying 
structure in the calculated ?nal position the tube carried 
by the tube-carrying structure is arranged With the 
desired orientation, relative to the clamping ?xture of 
the bending head, in the free space de?ned by this ?x 
ture, and to control said ?rst and second driving means 
so as to move the bending head in the transverse vertical 
plane until it reaches the respective calculated initial 
position, so as to cause the tube-carrying structure to 
rotate about its oWn axis of rotation from the respective 
initial position to the respective calculated ?nal position, 
and so as to cause the clamping ?xture to clamp the tube 
once the bending head and the tube-carrying structure 
are in the calculated initial position and in the calculated 
?nal position, respectively. 

[0014] With the geometrical parameters of the machine, of 
the loading system and of the tube being knoWn, the elec 
tronic control unit of the tube bending machine is able to 
de?ne each time the path of the bending head in the transverse 
vertical plane and the rotation of the tube-carrying structure 
about its oWn axis of rotation, and hence to control the relating 
driving means accordingly, Whereby With the bending head in 
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the respective calculated initial position and With the tube 
carrying structure in the respective calculated ?nal position 
the tube carried by the tube-carrying structure is arranged in 
the free space of the clamping ?xture of the bending head With 
the desired orientation relative to the clamping ?xture and can 
therefore be correctly clamped by this latter. Unlike the prior 
art, the tube is not therefore directly moved by means of the 
bending head from the initial position to the ?nal position on 
board of the machine, but is ?rst moved by means of the 
tube-carrying structure from the initial position into an inter 
mediate position (corresponding to the calculated ?nal posi 
tion of the tube-carrying structure and to the calculated initial 
position of the bending head) and then moved by means of the 
bending head from the intermediate position to the ?nal posi 
tion on board of the machine. Whereas the initial and ?nal 
positions of the tube are ?xed, the intermediate position is 
established from time to time by the electronic control unit. 
[0015] With a loading system according to the invention, 
special tools or additional loading ?xtures are no more 
required to ensure the desired orientation of the tube. More 
over, the tube can be automatically loaded either With tube 
bending machines able to perform both right-hand (i.e. in 
clockWise direction) and left-hand (i.e. in counter-clockWise 
direction) bending or With tube bending machines able to 
perform only one type of bending, i.e. only right-hand bend 
ing or only left-hand bending. 
[0016] Preferably, the clamping ?xture is formed by the die 
and by the bending tool already present on the bending head. 
There is therefore no need to use an additional clamping 
?xture. 
[0017] Preferably, the tWo degrees of freedom of the bend 
ing head in the transverse vertical plane are a translational 
degree of freedom along a horizontal direction and a rota 
tional degree of freedom about an axis perpendicular to the 
transverse vertical plane. 
[0018] Preferably, the tube-carrying structure is spaced 
from the bending head in a direction perpendicular to the 
transverse vertical plane, thereby alloWing the bending head 
to move freely in that plane With no risk of collisions With said 
structure. In this connection, the tube-carrying structure is 
provided With a feeding device arranged to move the tube 
carried by the tube-carrying structure toWards the bending 
head, so as to alloW the bending head to take the tube carried 
by the tube-carrying structure When this latter is in the calcu 
lated ?nal position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Further features and advantages of the present 
invention Will appear more clearly from the folloWing 
detailed description, given purely by Way of non-limiting 
example With reference to the appended draWings, in Which: 
[0020] FIG. 1 is a perspective vieW Which shoWs a tube 
bending machine provided With an automatic loading system 
according to a preferred embodiment of the present invention; 
[0021] FIGS. 2 and 3 are front elevation vieWs Which shoW 
on an enlarged scale the tube bending machine of FIG. 1 in the 
intermediate position taken by the tube during the loading 
phase, in the case of left-hand bending and in the case of 
right-hand bending, respectively; 
[0022] FIGS. 4 and 5 are front elevation vieWs Which shoW 
on a further enlarged scale the tube bending machine of FIG. 
1 in the intermediate position taken by a tube of rectangular 
cross-section during the loading phase, in case of a so-called 
“upright bending”, i.e. a bending With the main axis of the 
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rectangular cross-section of the tube parallel to the bending 
axis (axis of the die of the bending head) and in case of a 
so-called “laid doWn bending”, With the main axis of the 
rectangular cross-section of the tube perpendicular to the 
bending axis, respectively; and 
[0023] FIG. 6 is a front elevation vieW Which shoWs on an 
enlarged scale the tube-carrying structure of the tube bending 
machine of FIG. 1 in the initial position, With a tube of 
circular cross-section loaded thereon. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0024] With reference ?rst to FIGS. 1 to 3, numeral 10 
generally indicates a tube bending machine Which in the 
present case is able to perform both right-hand bending and 
left-hand bending, but Which could also be a tube bending 
machine able to perform only one of these tWo kinds of 
bending. The tube bending machine 10 is substantially of 
per-se-knoWn type. Therefore, it Will not be described in 
detail With reference to all its the parts, but only those parts 
Which are of some interest for the present invention Will be 
cited and described. The tube bending machine 10 basically 
comprises a body 12, on Which a tube clamp 13 is arranged, 
and a bending head 14 supported by the body 12. The bending 
head 14 is movable With at least tWo degrees of freedom in a 
transverse vertical plane, that is to say, in a vertical plane 
perpendicular to the tube feed direction (or longitudinal 
direction). In the present case, the bending head 14 is rotat 
ably supported by the body 12 about an axis of rotation X1 
parallel to the above-mentioned longitudinal direction (i.e. an 
axis perpendicular to the transverse vertical plane). More 
over, the body 12 is slidably supported by a base 16 of the tube 
bending machine 10 so as to translate along a horizontal 
direction Y perpendicular to the axis of rotation X1 (i.e. a 
direction laying in the transverse vertical plane). In the 
present case, the tWo degrees of freedom of the bending head 
14 are the rotation of the bending head 14 about the axis of 
rotation X1 and the translation of the body 12, and of the 
bending head 14 thereWith, in the direction Y. It is hoWever 
clear that other kinds of movement of the bending head 14 
able to provide at least tWo degrees of freedom in the trans 
verse vertical plane can be conceived. For instance, the bend 
ing head 14 could be moved in tWo perpendicular directions 
laying in the transverse vertical plane. A bending arm 18 is 
rotatably mounted on the bending head 14 about an axis of 
rotation Z perpendicular to the axis of rotation X1. The bend 
ing arm 18 carries, on diametrically opposite sides of the axis 
of rotation X1, a ?rst bending ?xture 20 arranged to perform 
right-hand bending and a second bending ?xture 22 arranged 
to perform left-hand bending. Each bending ?xture 20, 22 
comprises a die 24 Which is rotatable about the same axis of 
rotation as that of the bending arm 18 (axis of rotation Z) and 
a tool 26 Which is slidably mounted on the bending arm 18 
along a direction passing through this axis and perpendicular 
thereto so as to be movable betWeen an open position (or 
loading/unloading position), in Which a tube T to be Worked 
can be inserted into the space betWeen the die 24 and the tool 
26 or a Worked tube T can be ejected from that space, and a 
closed position (or Working position), in Which a tube T to be 
Worked is clamped by the tool 26 against the die 24. The 
folloWing description Will refer to the case in Which the die 24 
and the tool 26 of the bending ?xture are used as clamping 
?xture for loading the tube on the bending head, but the 
invention can clearly be applied equally Well to the case of a 
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tube bending machine the bending head of Which is provided 
With an additional clamping ?xture, Which is separate from 
the bending ?xture and comprises for instance a pair of 
clamping jaWs movable With respect to each other betWeen an 
open position, in Which they de?ne a free space for insertion 
of a tube, and a closed position, in Which they clamp the tube 
previously inserted into that space. 
[0025] The tube bending machine 10 is also provided With 
?rst driving means arranged to move the above-mentioned 
parts of the machine, and therefore to move in particular the 
bending head 14 in the transverse vertical plane by control 
ling both the rotation of the bending head 14 about the axis of 
rotation X1 and the translation of the body 12 along the 
directionY, as Well as With an electronic control unit arranged 
to control said ?rst driving means according to suitable pro 
grammable operating lo gics. Both the ?rst driving means and 
the electronic control unit are of per-se-knoWn type and Will 
not therefore be described in further detail. 

[0026] Again With reference to FIGS. 1 to 3, the tube bend 
ing machine 10 further comprises a loading device, generally 
indicated 28. The loading device 28 is arranged on a side of 
the machine, With respect to a vertical plane passing through 
the axis of the tube clamp 13 (tube feed direction). In the 
illustrated example, the loading device 28 is arranged on the 
left-hand side of the tube bending machine 1 0 (With respect to 
the tube feed direction), but could also be arranged on the 
opposite side of the machine. Moreover, the loading device 28 
is advantageously spaced from the bending head 14 in the 
longitudinal direction, ie in a direction perpendicular to the 
transverse vertical plane, so as to avoid the risk of contact of 
the bending head against the loading device during its move 
ment in the transverse vertical plane. In per-se-knoWn man 
ner, the loading device 28 comprises a support frame 30 and 
an inclined plane 32 supported by the support frame 30 and 
having an inclination such as to alloW a tube T placed thereon 
to move doWn by gravity close to the bending head 14 of the 
tube bending machine 10. The loading device 28 is provided 
With stop members 34 for stopping the tube T at the bottom of 
the inclined plane 32. 
[0027] According to the invention, the tube bending 
machine 10 further comprises a tube-carrying structure 36 
arranged to receive each time a tube T from the loading device 
28 (in the illustrated example, arranged to receive each time a 
tube T at the bottom of the inclined plane 32) and to move it 
toWards the bending head 14 of the tube bending machine 10 
by causing it to rotate about an axis of rotation X2 perpen 
dicular to the transverse vertical plane (hence, in the present 
case, an axis of rotation parallel to the axis of rotation X1 of 
the bending head 14), so as to place it in a position such that 
it can be taken by the bending head 14. In the illustrated 
example, the tube-carrying structure 36 consists of at least 
tWo arms or levers rotatably supported by the support frame 
30 about the axis of rotation X2. Each arm has, in a free end 
portion thereof (i.e. in a portion opposite to the portion in 
Which the arm is hinged to the support frame 30), a seat 38 
adapted to receive a tube T and a locking member (not shoWn 
as it is of per-se-knoWn type) movable betWeen an open 
position, in Which the tube T can be inserted into the seat 38 
and draWn out from it, and a closed position, in Which the tube 
is locked inside the seat. The seat 38 is de?ned for instance by 
a pair of straight sides arranged at a right angle. 
[0028] The tube-carrying structure 36 is preferably pro 
vided With a cylinder 40 (FIG. 1) arranged to urge the tube T 
in the longitudinal direction toWards the bending head 14 so 
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as to alloW clamping of the tube by the clamping ?xture 
carried by the bending head. Instead of a cylinder, any other 
kind of linear actuating device adapted to cause the tube T to 
move toWards the bending head 14 might of course be used. 

[0029] The loading device 28 provided With the inclined 
plane 32 might also be replaced by any other kind of device 
adapted to put each time a tube T to be bent on the tube 
carrying structure 36. The loading device might even be omit 
ted, in Which case the operation of putting the tube to be bent 
on the tube-carrying structure Would be performed manually 
by an operator. 
[0030] Second driving means (of per-se-knoWn type and 
hence not described in further detail) are associated to the 
tube-carrying structure 36 and are arranged to cause the tube 
carrying structure to rotate about the axis of rotation X2 
betWeen an initial position, in Which the tube-carrying struc 
ture is able to receive a tube T, and a ?nal position, and to 
move the locking members of the tube-carrying structure 
betWeen the above-mentioned open and closed positions. 

[0031] Also the second driving means (associated to the 
tube-carrying structure 36), beyond the ?rst driving means 
(associated to the body 12 and to the bending head 14 of the 
tube bending machine 10), are controlled by the electronic 
control unit of the tube bending machine. In this connection, 
according to the invention the electronic control unit of the 
tube bending machine 10 is arranged to calculate, on the base 
of suitable geometrical parameters of the machine itself, of 
the tube-carrying structure 36, of the loading device 28 (if 
any) and of the tube T to be Worked, the ?nal position of the 
tube-carrying structure 36 and an initial position of the bend 
ing head 14 in the transverse vertical plane such that With the 
tube-carrying structure 36 in said ?nal position and With the 
bending head 14 in said initial position the tube T carried by 
the tube-carrying structure 36 is placed in the free space 
de?ned by the clamping ?xture of the bending head 14 (in the 
illustrated embodiment, the free space existing betWeen the 
tool 26 and the die 24), With the clamping ?xture in the open 
position, and can then be locked by the clamping ?xture to be 
taken by the bending head 14 and brought by this latter in a 
?nal position on board of the machine to be clamped here by 
the tube clamp 13. The movements of the bending head 14 
and of the tube-carrying structure 36 are calculated by the 
electronic control unit of the tube bending machine 10 so as to 
ensure that the tube T is positioned in the free space de?ned by 
the clamping ?xture (free space betWeen the die 24 and the 
tool 26) With the desired orientation, and can then be clamped 
betWeen these tWo components of the clamping ?xture With 
no risk of being damaged. In this connection, the expression 
“desired orientation” is to be intended, in vieW of the present 
invention, as referring to an orientation of the tube-carrying 
structure 36 (and hence of the tube T carried by it) relative to 
the bending head 14 in the transverse vertical plane such that 
the pro?le of the cross-section of the tube T forms a given 
angle With the pro?les of the contact surfaces of the tWo 
components of the clamping ?xture (the die 24 and the tool 
26, in case of use of the bending ?xture as clamping ?xture, or 
the clamping jaWs, in case of use of an additional clamping 
?xture). Once the movements to be imparted to the bending 
head 14 and to the tube-carrying structure 36 have been 
calculated, the electronic control unit suitably controls the 
?rst and second driving means in order to obtain the desired 
movements. The movement of the bending head 14 and the 
movement of the tube-carrying structure 36 can take place 
either in sequence (?rst the movement of the bending head 14 
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and then the movement of the tube-carrying structure 36 or 
vice versa) or at least partially simultaneously. 
[0032] A tube bending machine provided With an automatic 
loading system according to the present invention alloWs 
therefore to place each time a tube to be bent With the desired 
orientation on the bending head, irrespective of the shape of 
the cross-section of the tube and Without requiring the use of 
special tools or loading ?xtures. In this connection, FIGS. 2 
and 3 shoW hoW the invention alloWs to load a tube T on the 
bending head 14 of the tube bending machine 10 both in the 
right-hand bending con?guration, in Which case the tube T is 
put doWn betWeen the die 24 and the tool 26 of the ?rst 
bending ?xture 20 (FIG. 3), and in the left-hand bending 
con?guration, in Which case the tube T is put doWn betWeen 
the die 24 and the tool 26 of the second bending ?xture 22 
(FIG. 2). Moreover, as can be seen in FIGS. 4 and 5, in case of 
a tube T of rectangular cross-section the tube can be loaded 
automatically on the bending head 14, With no need of special 
tools or loading ?xtures, both in the so-called “upright bend 
ing” con?guration (FIG. 4) and in the “laid doWn bending” 
con?guration (FIG. 5). 
[0033] Finally, FIG. 6 shoWs the use of the tube-carrying 
structure 36 for loading a tube T having a circular cross 
section, and in particular the arrangement of the tube in abut 
ment against the tWo perpendicular straight sides of the seat 
38 of each of the arms of the tube-carrying structure. The 
tube-carrying structure 36 is shoWn in FIG. 6 in the initial 
position in Which it is arranged in such a manner that the seats 
38 face toWards the inclined plane 32 of the loading device 28 
and the tube T can therefore slide doWn by gravity in the seats 
38 upon release of the stop members 34 Which lock the tube 
T at the bottom of the inclined plane. Starting from this initial 
position, the second driving means cause the tube-carrying 
structure 36 to rotate by a given angle, Which is suitably 
calculated by the electronic control unit of the tube bending 
machine 1 0, until the tube reaches the respective ?nal position 
(for instance the position shoWn in FIGS. 2 to 4), calculated in 
such a manner that the tube T is placed betWeen the die 24 and 
the tool 26 of the bending head 14 and can therefore be 
clamped there betWeen. In case of a tube of circular cross 
section, the invention advantageously alloWs to take into 
account the orientation of holes, Welding beads or other Work 
ings Which may be present on the tube. 
[0034] The automatic loading of a tube T on the bending 
head 14 of the tube bending machine 10 is therefore carried 
out With the folloWing steps: 

[0035] the tube-carrying structure 36 is positioned in the 
initial position so as to be ready to receive a tube T in the 
respective seats 38, the tube being for instance stopped 
by means of the stop members 34 at the bottom of the 
inclined plane 32 of the loading device 28; 

[0036] the stop members 34 at the bottom of the inclined 
plane 32 of the loading device 28 are released so as to 
cause the tube T to fall, or better to slide doWn, into the 
seats 38 of the tube-carrying structure, or alternatively 
the tube T is loaded manually on the tube-carrying struc 
ture 36; 

[0037] the tube T is locked in the seats 38 of the tube 
carrying structure 36 by means of the locking members 
of this latter; 

[0038] the electronic control unit of the tube bending 
machine 10 calculates the ?nal position of the tube 
carrying structure 36 and the initial position of the bend 
ing head 14 such that the tube T is placed With the desired 
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orientation in the free space betWeen the die 24 and the 
tool 26 of the bending ?xture 20 or 22 (depending on the 
machine having to perform a right-hand bending or a 
left-hand bending, respectively) of the bending head 14 
and can therefore be clamped betWeen the die and the 
tool; 

[0039] the second driving means are operated so as to 
cause the tube-carrying structure 36 to rotate about the 
axis of rotation X2 until it reaches the ?nal position 
calculated by the electronic control unit; 

[0040] the tube T is moved toWards the bending head 14, 
for instance by means of the cylinder 40; 

[0041] the ?rst driving means are operated so as to move 
the bending head 14 in the trans-verse vertical plane 
until it reaches the initial position calculated by the 
electronic control unit; 

[0042] the tube T is clamped betWeen the die 24 and the 
tool 26 of the bending ?xture 20 or 22 of the bending 
head 14; 

[0043] the locking members of the tube-carrying struc 
ture 36 are brought back into the open position so as to 
alloW the tube T to leave the seats 38; 

[0044] the tube-carrying structure 36 is brought back 
into the initial position or, in any case, into a non-opera 
tive position such as to avoid contact With the bending 
head 14 during the bending of the tube T; and 

[0045] the bending head 14 is moved by the ?rst driving 
means into a ?nal position in Which it alloWs the tube 
clamp 13 to clamp the tube T in order to alloW the 
bending operation to start. 

[0046] The loading of the tube comprises therefore a ?rst 
step in Which the tube is moved, by rotation of the tube 
carrying structure about its oWn axis of rotation from the 
respective initial position to the respective ?nal position cal 
culated by the electronic control unit, from the respective 
initial position (for instance the stop position at the bottom of 
the inclined plane, if any) to a respective intermediate posi 
tion, and a second step in Which the tube is moved by means 
of the bending head from the respective intermediate position 
to a respective ?nal position to be clamped by the tube clamp. 
[0047] In the light of the above description, the advantages 
Which can be obtained With a tube bending machine provided 
With an automatic loading system according to the present 
invention are evident. 

[0048] First of all, the tube to be bent can be positioned on 
the bending head of the tube bending machine With the 
desired orientation With no need to add a special tool or 
loading ?xture. The invention alloWs to load automatically a 
tube both on a machine able to perform both types of bending, 
i.e. right-hand bending and left-hand bending, and on a 
machine able to perform only one type of bending. In case of 
a tube of rectangular cross-section, the tube can be loaded 
automatically to be bent both in the “upright bending” con 
?guration and in the “laid doWn bending” con?guration, also 
With no need of a special tool or loading ?xture. The invention 
alloWs to take into account automatically, by calculating in 
advance the movements of the tube-carrying structure and of 
the bending head, possible changes in the geometrical param 
eters of the bending head, of the tube-carrying structure and/ 
or of the tube to be loaded, as Well as possible changes in the 
orientation of holes or Welding beads present on the tube to be 
loaded. 
[0049] Naturally, the principle of the invention remaining 
unchanged, the embodiments and the constructional details 
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may vary Widely With respect to those described and illus 
trated purely by Way of non-limiting example. 

What is claimed is: 
1. Tube bending machine for bending tubes or similar 

elongated blanks, such as pro?led sections and bars, the 
machine comprising: 

a bending head movable With at least tWo degrees of free 
dom in a transverse vertical plane, the bending head 
being provided With a clamping ?xture able to take 
alternatively an open position, in Which the clamping 
?xture de?nes a free space such as to alloW a tube to be 
bent to be inserted therein, and a closed position, in 
Which the clamping ?xture clamps the tube previously 
inserted into said free space; 

?rst driving means arranged to move the bending head in 
said transverse vertical plane and to move the clamping 
?xture betWeen said open and closed positions; 

a tube-carrying structure rotatable about a ?rst axis of 
rotation perpendicular to said transverse vertical plane; 

second driving means arranged to rotate the tube-carrying 
structure about said ?rst axis of rotation betWeen an 
initial position, in Which the tube-carrying structure is 
able to receive the tube, and a ?nal position; and 

an electronic control unit arranged to calculate an initial 
position of the bending head and a ?nal position of the 
tube-carrying structure such that the tube carried by the 
tube-carrying structure is located With a desired orien 
tation in the free space of the clamping ?xture, and to 
control said ?rst and second driving means so as to move 
the bending head in said transverse vertical plane until 
the bending head reaches the respective calculated initial 
position, so as to cause the tube-carrying structure to 
rotate about said ?rst axis of rotation from the respective 
initial position to the respective calculated ?nal position, 
and so as to clamp the tube by the clamping ?xture once 
the bending head and the tube-carrying structure are 
positioned in the calculated initial and ?nal positions, 
respectively. 

2. Tube bending machine according to claim 1, further 
comprising a body on Which the bending head is rotatably 
mounted about a second axis of rotation parallel to said ?rst 
axis of rotation, the body being able to translate along a 
horiZontal direction perpendicular to said ?rst and second 
axes of rotation. 

3. Tube bending machine according to claim 1, Wherein the 
bending head carries a bending ?xture including a die and a 
tool movable relative to the die, and Wherein the clamping 
?xture is formed by the bending ?xture, Wherein said free 
space is de?ned betWeen the die and the tool of the bending 
?xture. 

4. Tube bending machine according to claim 3, Wherein the 
bending head carries tWo bending ?xtures, each of the bend 
ing ?xtures comprising a die and a tool and are arranged to 
carry out the one a right-hand bending operation and the other 
a left-hand bending operation, and Wherein said ?rst driving 
means are arranged to bring either of the clamping ?xtures 
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into the calculated initial position to clamp the tube carried by 
the tube-carrying structure betWeen the die and the tool of that 
bending ?xture. 

5. Tube bending machine according to claim 1, Wherein the 
tube-carrying structure comprises at least one pair of arms 
rotatable about said ?rst axis of rotation, each arm having in 
a free end portion thereof a seat for receiving a tube. 

6. Tube bending machine according to claim 5, Wherein 
each arm of the tube-carrying structure comprises a locking 
member movable betWeen an open position, in Which the 
locking member alloWs the tube to be inserted into the seat 
and to be draWn out of the seat, and a closed position, in Which 
the locking member locks the tube Within the seat. 

7. Tube bending machine according to claim 1, further 
comprising a loading device arranged to load a tube on the 
tube-carrying structure When the tube-carrying structure is in 
the initial position, the loading device comprising an inclined 
plane the inclination of Which is such as to alloW a tube 
arranged thereon to fall toWards the tube-carrying structure. 

8. Tube bending machine according to claim 1, Wherein the 
tube-carrying structure is spaced from the transverse vertical 
plane so as not to interfere With the movement of the bending 
head in said plane and is provided With feeding means 
arranged to urge the tube toWards the bending head. 

9. Method for automatically loading a tube or a similar 
elongated blank, such as a pro?led section or a bar, on a 
bending head of a tube bending machine, said bending head 
being movable With at least tWo degrees of freedom in a 
transverse vertical plane and being provided With a clamping 
?xture Which is able to take alternatively an open position, in 
Which the clamping ?xture de?nes a free space such as to 
alloW a tube to be bent to be inserted therein, and a closed 
position, in Which the clamping ?xture clamps the tube pre 
viously inserted into said free space, the method comprising 
the steps of: 

a) arranging and locking the tube on a tube-carrying struc 
ture, the tube-carrying structure is rotatable about an 
axis of rotation perpendicular to said transverse vertical 
plane; 

b) rotating the tube-carrying structure about said axis of 
rotation and moving the bending head in said transverse 
vertical plane until the bending head reaches a position 
such that the tube is placed With the desired orientation 
in the free space de?ned by the clamping ?xture; 

c) clamping the tube by the clamping ?xture of the bending 
head; 

d) disengaging the tube from the tube-carrying structure; 
and 

e) moving the tube by the bending head in a position such 
that the tube can be clamped by clamping means carried 
by a body of the tube bending machine. 

10. Method according to claim 9, further comprising, 
betWeen steps b) and c), the step of urging the tube toWards the 
bending head and, betWeen steps d) and e), the step of moving 
the tube-carrying structure aWay from the bending head in a 
position such that the tube-carrying structure does not inter 
fere With the bending head. 

* * * * * 


