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1. A universal support and positioning structure for tools /Good by a machine 

for clamping and bending elongate elements such as tubes or profiled sections, 

including at least one base body and a support platform for said tools movably 

mounted on the base body and provided with means for rotating the support 

platform circumferentially with respect to a pivot fixed to the base body and further 

including means for displacing the support platform radially with respect to the

I

pivot contemporaneously to its rotation.
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A UNIVERSAL SUPPORT AND POSITIONING STRUCTURE FOR TOOLS
USED BY AN ELONGATE ELEMENT BENDING MACHINE

The present invention relates to a support and 

positioning structure for tools used by a machine for 

bending elongate elements such as tubes or profiled 

sections.

Known structures of the type indicated are designed for 

well defined applications and therefore have the 

disadvantage that they cannot be adapted for use in 

bending elements different from those originally 

intended.

object of the peasant invention is that of provi-di-ngT

a stru re of the type indicated above which is adapted 

various tools used

for bending elon^a^e elements of widely varying forms,

thereby obtaining appk<atus which is not excessively

simply and with wide

versatility in use.

This object is achieved with a structure

complex and which

indicated above, characterised by the
irtoladas at -least ono base -body and a-'-aupport "pl'atf ■m



iypc iiiuiucugu auuve wiiiuii i& ctuapicu iui uoc 111 puamuimiy «ι·ν· .o

various tools used for bending elongate elements of widely varying forms.

Accordingly, the present invention provides a universal support and 
/ U£<aJcA4

5 positioning structure for tools^-teed*  by a machine for clamping and bending 

elongate elements such as tubes or profiled sections, including at least one base 

body and a support platform for said tools movably mounted on the base body 

and provided with means for rotating the support platform circumferentially with 

respect to a pivot fixed to the base body and further including means for 

10 displacing the support platform radially with respect to the pivot 

contemporaneously to its rotation.
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■ae4-d "-t-eolo'-ifrevably.mounted on the base bodv^gmd
provided with means for rotating it

for contenporaneousl·

f-i -the base tiocty

erentially and

acing it radially with respect to a pivot

Preferably, said base body and support platform form 

part of a slide movably mounted on a support frame, means 

being provided for moving the slide relative to this 

latter in at least one direction.

More preferably the structure according to the invention 

comprises two slides movably mounted on a single support 

frame and each comprising a respective base body and a 

respective support platform.

Before use of the machine for bending elongate elements 

into a desired configuration the slides are conveniently 

positioned with respect to the frame by their associated 

movement-drive means. Then the tools required by the 

type of bending which it is intended to effect are 

positioned on the support platforms of the slides. 

Subsequently the bending operation itself is effected by 

a suitable combined translational and rotational movement 

of the support platforms about their respective pivots.

In practice, the rotational movement allows the desired 

curvature to be obtained, whilst the translational

5
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movement, which takes place contemporaneously with the 

rotational’ movement, causes the curved element to yield 

so that it can no longer reassume its original, 

undeformed configuration as a result of the elastic 

restoring forces, once the bending stress has been 

released.

The present invention also comprehends a machine for 

bending elongate elements including a tool support and 

positioning structure of the type indicated above.

Advantages and characteristics of the present invention 

will become apparent from the following detailed 

description made with reference to the appended drawings, 

provided by way of non-limitative example, in which:

Figure 1 is a perspective view of the structure of

the invention;

Figure 2 is a side view of the structure of the

invention;

Figure 3 is a plan view of the structure of the

invention; and

Figure 4 is a perspective view of a bending machine

which utilises a structure of the type illustrated in the 

preceding figures.

A universal support and positioning structure for tools 

used by a bending machine (Figures 1 to 3) includes a
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pair of slides 2 slidably mounted on a support frame 4.

Each slide 2 comprises a flat base body 6 connected to a 

first plate 8 slidable on a second plate 10 by means of 

a pair of projections 12 which fit into respective 

grooves 14 formed in the second plate 10.

This latter is in turn slidable on the frame 4 by means 

of a pair of terminal coupling elements 16 which engage 

respective guides 18 of the frame 4.

Fixed to each first plate 8 is a first feed nut 20 

associated with a first lead screw 22 extending 

transverse the frame. Similarly, each second plate 10 

has a second feed nut 24 fixed thereto and associated 

with a second lead screw 26 mounted to lie along the j

longitudinal axis of the frame 2, substantially ; (j
perpendicular to the first screw 22.

' ■ . ■ ] if

The base body 6 of each slide 2 supports a pin 28 and |

carries a rack 30, shaped in the manner of a |

circumferential arc on a portion of its outer perimeter. |

A table 32 is rotatable about each pin 28 and supports a |

hydraulic motor 34 which drives a pinion 3 6 which meshes |.

with the respective rack 30. Each table 32 further ;

supports a pair of guide elements 38 on which 

protuberances 42 which project downwardly from a
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respective support platform 43 are slidably retained.

Each of these latter is fixed to an actuator cylinder 44 

having a piston 46 the free end of which is fixed to the 

associated table 32.

Furthermore, a cam follower roller 48 projects downwardly 

from each support platform 43 and cooperates with a 

shaped cam element 50 keyed to the respective pin 28.

The operation of the device is as follows.

Depending on the type of elongate element which it is 

intended to bend and the curvature which it is intended 

to impart thereto, the base bodies 6 of the two slides 2 

are positioned relative to the frame 4 by translational 

movement in two orthogonal directions. For this purpose 

the second screws 26 are rotated and cooperate with the 

second feed nuts 24 which cause the second plates 10 to ί

move longitudinally, these carrying the first plates 8 

mounted thereon with them in their movement (this '

movement is indicated by the arrows 52 in Figures 1 and !

3) · ;

· - ί
. '. ; ' ■ I

The turning of the first screws 22, which cooperate with

the first feed nuts 20, then drives a transverse i·

translational movement of the first plate 8 relative to I

the frame 4, with the definitive positioning of the base
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6

bodies 6 with respect to the frame (this movement, 

orthogonal to that indicated by the arrows 52, is 

indicated by the arrows 54 in Figures 1 and 3).
i

At this point the tools 56 necessary to support and clamp <

the elongate elements 58 during the bending operation 

itself are positioned in a known manner on the support I

planes 43 of the slides 2 (Figure 4).

The bending operation takes place thanks to a combined 
translational and rotational movement of the platforms 1

43, which support the tools 56 and the elongate elements

58, with respect to the pins 28.

In fact, the rotation allows the desired curvature to be 

obtained whilst the translation, which takes place 
simultaneously with the rotation, causes the curved ]
element 58 to yield so that it can no longer reassume its , }

original, undeformed configuration as a result of the I |
resilient restoring forces once the bending stress has ; |

been released. . |

■ II
The rotation of the platforms 43 about the pins 28 |
(indicated by the arrows 60 in Figures 1 and 3) is driveih |

by the hydraulic motors 34 which, by rotating the 

respective pinions 36 which mesh with the associated 
racks 30, cause the associated tables 32 which carry the |
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support platform 4,3 to rotate about the pins 28.

The radial translational movement of the platforms 43 

with respect to the pins 28 (indicated by the arrows 62 

in Figure 1) takes place simultaneously with the rotation 

thanks to the action of the actuator cylinders 44 or to 

the engagement existing between the cam follower rollers 

48 and the-shaped cam elements 50 keyed to the pins 28.

The coordination and control of the rotational and 

translational movements is achieved by an apparatus 

control computer, not illustrated in the drawings, to 

which the individual actuator devices are connected in a 

manner known per se.

Figures 1 to 3 of the appended drawings illustrate both 

types of device for enabling the radial translation 

mounted on the same machine. Obviously, in practice, use 

will be made of only one of thD.se depending on the 

specific applicational requirements. In fact, the cam 

and cam follower roller device is more economical but 

requires longer to be adapted to a different bending 

process, whilst the actuator cylindsr system (illustrated 

only in Figure 4) is more expensive but more rapidly 

adaptable to different uses.

The versatility of the apparatus of the invention is

I], ‘

<

I
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evident from what has been described above in that, by 

simple adjustment of the screws 22, 26 and feed nuts 20, 

24, the position of the base bodies 6 of the slides 2 

with respect to the frame 4 can be adjusted and by making 

the support platforms 43 perform different translational 

and rotational movements with respect to the pins 2 8 one 

can obtain the most varied bending shapes.

Naturally, the principle of the invention remaining the

same, the details of construction and the embodiments can

be widely varied with respect to what has been described 

and illustrated without thereby departing from the scope 

of the present invention.

For example, the apparatus of the invention may include 

a single slide movable on the support frame. Such 

apparatus is adapted to bending elongate elements, which 

can be clamped between a vice not mounted on the support 

structure and tools supported by the support platform of 

the single slide, into shapes which are not excessively 

complicated.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A universal support and positioning structure for tools Ateed by a machine 

for clamping and bending elongate elements such as tubes or profiled sections, 

including at least one base body and a support platform for said tools movably 

mounted on the base body and provided with means for rotating the support 

platform circumferentially with respect to a pivot fixed to the base body and further 

including means for displacing the support platform radially with respect to the 

pivot contemporaneously to its rotation,

2. A structure according to Claim 1, characterised by the fact that said base 

body and said support platform form part of a slide movably mounted on a 

support frame, means being provided for moving the slide relative to the frame in 

at least one direction.
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3. A structure according to Claim 2, characterised by the fact that it includes 

two slides movably mounted on a single support frame and each including a 

respective base body and a respective support platform,

4. A structure according to Claim 2 or Claim 3, characterised by the fact that 

said slide is provided with means for displacing it relative to the frame in two 

different directions, preferably orthogonal to one ancther.

5. A structure according to Claim 4, characterised by the fac' that the said 

means for displacing the body of the slide relative to the frame include a first plate 

to which is fixed a first feed nut associated with a first lead screw mounted on the 

frame, the first plate being slidable relative to a second plate to Which a second 

feed nut associated with a second lead screw is fixed, said second plate being 

slidable on the support frame in a direction substantially perpendicular to the 

direction of sliding of the first plate relative to the second plate,

6. A structure according to Claim 5, characterised by the fact that the first 

plate is slidably mounted on the second plate by means by a pair of projections

I

f

which engage in respective grooves in the second plate, and by the fact that the 

second plate is slidably mounted on the support frame by means of a pair of 

terminal coupling elements which engage with respective guides of the frame.

I
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10
7. A structure according to any preceding Claim, characterised by the fact 

that said means for rotating the support platform circumferentially with respect to 

the pivot includes a table rotatable about the pivot and on which there are located

the support platform and a hydraulic motor which drives a pinion engagable with a

5 rack shaped in the form of a circumferential arc and carried by the base body to

which the pivot is fixed.

8. A structure according to Claim 7, characterised by the fact that said means 

for displacing the support platform radially with respect to the pivot includes a

10

15

20

cam-shaped element keyed to the pivot and arranged to cooperate with a cam 

follower roller which projects below the support platform, said platform being 

slidable relative to the table by means of a pair of protuberances which engage 

with guide elements fixed to the table.

9. A structure according to Claim 7, characterised by the fact that said means 

for displacing the support platform radially with respect to the pivot includes an 

actuator cylinder fhounted on the support platform and having a piston the free 

end of which is fixed to the table, said support platform being slidable relative to 

the table by means of a pair of protuberances which engage with guide elements 

fixed to the table.

10. A machine for bending elongate elements, characterised by the fact that it 

includes a universal support and positioning structure for tools according to any 

preceding claim.

11. A universal support and positioning structure for tools substantially as 

herein described with reference to the accompanying drawings.

DATED: 3 April, 1995.

PHILLIPS ORMONDE & FITZPATRICK

Attorneys for:

BENDING TOOLING S.r.l.
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