Office de la Propriete Canadian CA 2132974 C 2004/06/29

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 1 32 974
Un organisme An agency of

d'Industrie Canada Industry Canada 12 BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de dépot PCT/PCT Filing Date: 1993/04/02 (51) Cl.Int.°/Int.CI.° B21D 7/02
(87) Date publication PCT/PCT Publication Date: 1993/10/14 | (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2004/06/29 PASSONE, CARLO, 1T
(85) Entrée phase nationale/National Entry: 1994/09/26 (73) grzol\‘l)ngtgr_l‘%og‘I’_ng SRL.IT
(86) N° demande PCT/PCT Application No.: EP 1993/000813
o o (74) Agent: MACRAE & CO.
(87) N° publication PCT/PCT Publication No.: 1993/019864
(30) Priorite/Priority: 1992/04/06 (TO92A000313) IT

(54) Titre : STRUCTURE DE SUPPORT ET DE POSITIONNEMENT UNIVERSELLE D'OUTILS DESTINEE A UNE
CINTREUSE D'’ELEMENTS ALLONGES

(54) Title: A UNIVERSAL SUPPORT AND POSITIONING STRUCTURE FOR TOOLS USED BY AN ELONGATE
ELEMENT BENDING MACHINE

(57) Abrége/Abstract:

The universal positioning and support structure for tools (56) used by a machine for bending elongate elements (58) such as
tubes or prolifed sections, includes at least one base body (6) and a support platform (43) for said tools (56), movably mounted
on the base body (6). The platform (43) Is provided with means (30, 34, 36) for rotating it circumferentially and means (44-50) for
contemporaneously displacing it radially with respect to a pivot (28) fixed to the base body (6).

ek N [ [ [T
R SN ] ] 7 ]
AN 7 7 7 ]
N NS /P T C I P O

R A A
o }\}\-s\\:‘.‘\'\\n. . . -
Al et s ST ML orn \\Q'
" AT NN e .
av .;223‘;%,:‘:-;-:-:-:;‘5’ o A \Q&\HQ\\
AR e e T
N e TN Ty

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




PC[‘ WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(51) International Patent Classification S :

B21D 7/022

(11) International Publication Number: WO 93/19864

(43) International Publication Date: 14 October 1993 (14.10.93)

(21) Intemational Application Number: PCT/EP93/00813 { (81) Designated States: AU, BB, BG, BR, CA, CZ, F1, HU, JP,
| KP, KR, KZ, LK, MG, MN, MW, NO, NZ, PL, RO,
(22) International Filing Date: 2 April 1993 (02.04.93) RU, SD, SK, UA, US, VN, European patent (AT, BE,

CH. DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA,

(30) Priority data: GN, ML, MR, NE, SN, TD, TG).
TO92A000313 6 April 1992 (06.04.92) IT
Published
(71) Applicant (for all designated States except US): BENDING With international search report.

TOOLING S.R.L. {IT/IT}; Via Orbassano, 17-19, Fraz-
ione Garino, 1-10048 Vinovo (IT).

(72) Inveator; and |

(75) Inventor/Applicant (for US only) : PASSONE, Carlo [IT/
IT); Villaggio Dega Sud, Viale Piemonte, 3/3, 1-10048
Vinovo (IT). |

(74) Agents: GERBINO, Angelo et al.; Jacobacci-(C_zgetta &
Perani S.p.A., Via Alfieri, 17, 1-10121 Torino (IT). 2 1 3 2 9 7 4

\(54) Title: A UNIVERSAL SUPPORT AND POSITIONING STRUCTURE FOR TOOLS USED BY AN ELONGATE
ELEMENT BENDING MACHINE |

(57) Abstract

The universal positioning and support structure for tools (56) used by a machine for bending elongate elements (58) such
| as tubes or prolifed sections, includes at least one base body (6) and a support platform (43) for said tools (56), movably mounted
on the base body (6). The platform (43) is provided with means (30, 34, 36) for rotating it circumferentially and means (44-50) for
contemporaneously displacing it radially with respect to a pivot (28) fixed to the base body (6).

~ * (Referred té in PCT Gazctte No. 30/1993, Section 1)



PCT/EP93/00813

JO— 2132974

1

A UNIVERSAL SUPPORT AND POSITIONING STRUCTURE FOR TOOLS

USED BY 7 LONGATE ELEME 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 thé 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.

" The object of the present invention is that of providing
a structure of the type indicated above which is adapted
for use in positioning and supporting various tools used
for bending elongate elements of widely varying forms,
thereby obtaining apparatus which 1is not excessively

complex and which operates simply and with wide

versatility in use.

This object is achieved with a structure of the type
indicated above, characterised by the fact that 1t

includes ‘at'_least one base body and a support platform
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2
for said tools movably mounted on the base body and
provided with means for rotating it circumferentially and
for contemporaneocusly displacing it radially with respect to a pivot

fixed to the base body.

Preferably, sald 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 theilr associated
movement-drive means. Then the tools required by the
type of bending which it 1is intended to effect are
poéitioned. on the support platforms o¢f 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
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movement, which takes place contemporaneously with the
rotational movement, causes the curved element to yield
so that it can no 1longer reassume its original,
undeformed configuration as a result of ‘the elastic
reétorinq' 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 Charact.eristics of the present .invention
"will ‘become ‘apparent from the following detailed
déscription made with reference to the appended drawings,
proirided by way of non-limitative example, in which:
' Figure 1 is a perspective view of the structure of
the invention;
Figure 2 1is a side 'view of the structure of the
inVention;
Figure 3 1s 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) 1ncludes 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 palr of projections 12 which fit into respective

grooves 14 formed in the second plate 10.

This latter 1s 1in 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 1is a first feed nut 20
aséociated with a first lead screw 22 extending
transverse the frame. Similarly, each second plate 10
has a second feed nut 24 fixed thereto and associlated
with a second lead screw 26 mounted to lie along the

longitudihal axis of the frame 2, substantially

perpendicular to the first screw 22.

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 1i1s rotatable about each pin 28 and supports a
hydraulic motor 34 which drives a pinion 36 which meshes
with the respective rack 30. Each table 32 further

supports a pair of guide elements 38 on Wwhich

protuberances 42 which project downwardly from a



svo 93/19864 " 2 1 3 2 9 74 ’ PCT/EP93/00813
. 5

respective support platform 43 are slidably retained.

Fach of these latter is fixed to an actuator cylinder 44

having a piston 46 the free end of which 1is fixed to the

associated table 32.

Furthermore, a cam follower roller 48 projects downwardly

from each support platform 43 and ccoperates 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 1is
intended to bend and the curvature which it is intended
toﬁimpart thereto, the base.bodieé 6 of the two slides 2
are positioned relative to the frame 4 by translational
movement 1in 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
move longitudinally, these carrying the £ irst - plates 8
mounted thereon with them in their movement (this
movement is indicated by the arrows 52 in Figures 1 and

3).

The turning of the first screws 22, which cooperate with
the first feed nuts 20, then drives a transverse
translational movement of the first plate 8 relative to

the frame 4, with the definitive positioning of the base
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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).

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

planes 43 of the slides 2 (Figure 4).

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

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

resilient restoring forces once the bending stress has

been released.

The rotation of the platforms 43 about the pins 28
(indicated by the arrows 60 in Figures 1 and 3) is driven
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 43 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 1is 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 6f the appended drawings illustrate both
types of device for enabling the radial tfanslation
mounted on the same machine. Obviously, in practice, use
will be made of only one of these depending on the
specific applicational requirements. In fact, the cam
and cam follower roller device is more economlcal but
requires longer to be adapted to a different bending
process, whilst the actuator cylinder system (i1llustrated
only in Figure 4) 1s more expensive but more rapidly

adaptable to different uses.

The versatility of the apparatus of the invention is
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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 28 one

can obtain the most varied bending shapes.

Naturally, the principle of the invention remaining the
~ same, the details of chstruction and the embodiments can
be widely vatied'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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CLAIMS
1. A umversal support and positioning structure for tools (56) used for clamping and bending
elongate elements (58), comprising: at least one base body (6); a support platform (43) for said
tools (56) movably mounted on the base body (0) and provided with means (30, 34, 36) for
rotating the support plattorm (43) circumterentially with respect to a pivot (28) fixed to the base
body (6), and means (44-40) for displacing the support plattorm (43) radially with respect to the

pivot (28) contemporaneously to its rotation.

2. A structure according to Claim 1, wherein said base body (6) and said support platform
(43) form part of a shide (2) movably mounted on a support frame (4), means (20-26) being

provided for moving the shde relative to the support frame (4} in at least one direction.

3. A structure according to Claim 2. including two shides (2) movably mounted on the
support frame (4) and each including its own respective base body (6) and its own respective

support platform (43).

4 A structure according to Claim 2 or Claim 3, wherein each of said slides (2) 1s provided
with means (20-26) for displacing it relative to the support frame (4) in two different directions,

orthogonal to one another.

5. A structure according to Claim 4, wherein said means for displacing the base body (6) of

the slide (2) relative to the support frame (4) comprises a first plate (8) to which is fixed a first
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feed nut (20) associated with a first lead screw (22) mounted on the support frame (4), the first
plate (8) being slidable relative to a second plate (10) to which a second feed nut (24) associated
with a second lead screw (26) is fixed, said second plate (10) being shdable on the support frame
(4) in a direction substantially perpendicular to the direction of sliding of the first plate (8) relative

to the second plate (10).

6. A structure according to Claim 5, wherein the first plate (8) is slidably mounted on the
second plate (10) by means of a pair of projections (12) which engage in respective grooves (14)
in the second plate (10), and wherein the second plate (10) 1s slidably mounted on the support
frame (4) by means of a pair of terminal coupling elements (16) which engage with respective

guides (18) of the support frame (4)

7. A structure according to any one of Claims 1 to 6 wherein said means for rotating the
support platform (43) circumferentially with respect to the pivot (28) comprises a table (32)
rotatable about the pivot (28) and on which there are located the support platform (43) and a
hydraulic motor (34) which drives a pinion (36) engageable with a rack (3) shaped in the form

of a circumferential arc and carried by the base body (6) to which the pivot (28) 1s fixed.

8. A structure according to Claim 7, wherein said means for displacing the support plattorm
(43) radially with respect to the pivot (28) comprises a cam-shaped element {50) keyed to the
pivot (28) and arranged to cooperate with a cam follower roller (48) which projects below the

support platform (43), said support platform (43) being slidable relative to the table (32) by means
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of a pair of protuberances (42) which engage with guide elements (38) fixed to the table (32).

9. A structure according to Claim 7, wherein said means tor displacing the support plattorm
(43) radially with respect to the pivot (28) comprises an actuator cylinder (44) mounted on the
support platform (43) and having a piston (46) the free end of which 1s fixed to the table (32), said

support platform (43) being slidable relative to the table (32) by means of a pair of protuberances

(42) which engage with guide elements (38) fixed to the table (32)

10. A machine for bending elongate elements (58), including a universal support and

positioning structure for tools (56) according to any one of Claims 1 to 9.
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