A, UNLLVERSAL SUPPORT AND POSIiTI ONI NG STRUCTURE FOR TOOLS USABLE BY Affezs =
ELONGATE ELEMENT BENDI NG MACHI NE The present invention relates to a

support and positioning structure for tools usable by a machine for bending
~elongate elenents such as tubes or profiled sgctions.

A UNIVERSAL SUPPORT AND POSITIONING STRUCTURE FOR TOOLS

gSED BY AN ELONGATE ELEMENT BENDING MACKINE

The present invention relates to a support and
positioning structure for tocls used by a machine fer
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 these originally

intended.

The object of thé present invention is that of providing
a structure of the type indicated above which i=s adapted
for use in positioning and supporting various tdols used
for bending elongate elements of widely varying forms,
thereby obtaining apparatus which is not excessively
complex and which operates simply and with wide

versatility in use.

This object is achisved with a structure of the type
indicated abeve, characterised by the fact that it

inecludes at least one base body and a support platform
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Known structures of the type indicated are designed for well defined
applications and therefore have the di sadvantage that they cannot be
adapted for use in bending elenments different fromthose originally

I nt ended. More particularly:the present ingention relates to a support
and positioning structure having the features indicated in the preanble of
claim1. A structfi®® of t#R&dktedlesmdivably| acunted on mhalduasebodis- &nd
884 987. The Ot}{ ect, of twgg:t present invention is that of providi ng a
structure of the RER4edwidicReans, ornrokatingiipt eirsentesentially anda
posi tioning and 4¥xwtin vari ous tools used for bendi ng el ongate el enents
of widely varyi n}u o PR 1 Yespaet to a pivot
52;?55' vely conplrgé(edagg %helg&ogoe&a.t es sinply and with wide versatility in

Preferably, said base body and support platform form
part of a slide mevably mounted on a support frame, means
being provided for moving the slide relative to this

latter in at least one direction.

More preferably tha structure accoréinq to the invénti“on
comprises two slides movably mounted on a single suppert
frame and each comprising a respective bhase body and a

respective support platform.

Before use of the machine for bending elongate elements
into a desired contiguration the slides are coﬁveniently
positioned with respect to the frame by their associated
movement~drive means. Then the taols reguired by the
type of bend2ing which it is intended to affect 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 pivets.

In practice, the rotational wmovement allows the desired

curvature to be obtained, whilst the translational
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This .object is achieved with a structure as disclosed in claim1.
Preferably, said base body and support platformformpart of a slide
novably nmounted on a support frame, nmeans being provided for noving the:
slide relative to this latter in at |east one,direction. More preferably
the structure according to the invention conp?ises two slides novably

mounted on a singl e, SHRBRY"! which takes place contemporanecusly with the

rotaticnal movement, causes the curved element to yield
so that it can no 1longer reassume its original,
undeformed configuratidn as a result of the elastic
:eétorinq forces, once the bending stresz has been

released.

The present invention also comprehends a machine for
bending elongate elements including a toel support and_

positiening structure of the type indicated abkove.

Advantages and characteristics of the present invention
will become apparent from the following detailed
description made with referance ta the appended drawings,
previded by way of non~limitative example, in which:

Figure 1 is s 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 suppert and positiening structure for tools

used by a bending machine (Figures 1 te 3) includes a

This Sheet Has Been Replaced

A0

ll

Il




2 fr.anme and each conprising a respective base body and a respective
support platform Bef ore use of the nmachine for bending el ongate el enents
into a desired configuration the slides are,conveniently posi--tioned with
respect to the frame by their associated nove- nent-drive neans. Then the

posi t1 oned on tHELE8S ¥RIaR ATRLIA Shynely l e F e D i ng
operation itself is effected by a suitable conbined trans-
BEach slide 2 comprises a flat basa body € r.:onnected to a
first plate 8 slidable on a second plate 10 by means of
a pair of projections 12 which £it into respective

grooves 14 formed in the sacond plate 10.

This latter is in turn slidable en the frame 4 by wmeans
of a pair of terminal coupling elements 16 which engage

respective guides 18 of the frame 4.

Fixed to each first plate § is a first feed nut 20
associated with a first lead scraw 22 extending
transverse the frame. Similarly, each second plate 10
has a sacond feed nut 24 fixed thereto a.nd associated
with a secoend lead serew 26 mounted to lie along the,
longitudinal axis ©of the frame 2, substantially

perpendicular to the f£irst screw 22.

The base body 6 of each slids 2 supports a pin 28 and
carries a rack 30, shapsd in ¢the nmanner of a
cireumferantial avre on a porxrtion of its outer perimeter.
A table 32 is rotatable about each pin 28 and supports a
hydraulic motor 34 which drives a pinion 36 whj.ch meshes
with the respective rack 30. Each table 232 fuzthér
supports a pair of guide elements 38 on which

protukerances 42 which project downwardly from a
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| ati gnal

and rotational novenent of the support platforns about their

respective pivots. In practice, the rotational novenent allows the
desired curvature to be obtained, whilst the translational

movenent,
movenent ,

whi ch takes pl ace cont enporaneously with the rotational
causes the curved element to yield

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 suppert platform 43 and cocperates with a

shaped cam -element 50 keyed to the respective pin 8.
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 translatiocnal
movement in two orthegenal directions. For this purpose
the second screws 26 are rctateé and cooperate with the
second feed nuts 24 which cause the second plﬁtes 106 to
nove 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).

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

the frame 4, with the definitive positiening of the base
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so that it can no longer reassune its original, wundeforned configuration
as a result of the elastic restoring forces, once the bending stress has
been rel eased. The present invention al so conprehends a nachi ne for
bendi ng el ongate el enents including a tool subport and positioning
structure of the tggi |nd|cated ‘above.
es 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 glements S8 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 translaticn, which takes place
simultaneously with the Yotation, causes the curved
alement 58 to yield so that it can no longer reassume its
original, undeformed configuration as a rasult of the

resilient restoring forces once the bending stress has

been released,

The roéatiun of the platforms 43 about the pins 28
(indicated by the arrows 60 in Figures 1 and J)Iis driven
by the hydraulic metors 34 which, by rotating the
respective pinions 36 which mesh \:r.ith the associated

racks 30, cause the aséuciated tables 32 which carry the
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Advantages and characteristics of the present invention wll becone
apparent fromthe followi ng detailed description nade with reference to
t he appended draw ngs, provided by way of non-limtative exanple, in
whi ch: Figure .l is a perspective view of the structure of the

i nvention;
i nventi on;
i nvention; and

Figure 2 is a side view of the structure of the

BLSHcE 3 diade i ¥ €Y Phedbe abouet LR8 BhnkNes.

The radial translational movement of the platforms 43
with respect to the pins 28 (indicated by the arrows 62
in Figure 1) takes place gimultaneously with the rotatien
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 solkeyed tc the pins 28. -

The coordination and control of the rotational and
tzanélatlonal' novements s achieved by an apparatus
control computer, not illust;ated in the drawings, to
which the individual actuator aevices are connected in a

maANnNer known per sa.

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 mnade of anly one of these depending on ¢£he
specific applicgtianql requirements. In fact, the cam
and cam follower roller device is more sconomiecal but
reguires 'longer to be adapted to a different bending
process, whilst the actuator cylinder system (illustrated
only in Figure 4) is more expensive but more rapidly

adaptable to different uses.

The versatility of the apparatus of the inventien is
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Figure 4 is a perspective view of a bending nachine which utilises a
structure of the type illustrated in the preceding figures. A uni ver sal
support and positioning structure for tools used by a bending machine
(Figures 1 to 3) includes a 8
evident from what has been described above in that, by
simple adjustment of'the serews 22, 26 and feed nuts 20,
24, the position of the base bodies 6 of the slides 2
with respest te the frame 4 can be adjusted and by making
the support platferms 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 af construction and the embediments can
be widely varied with respect to what has been described
and illustrated without thereby departing from the scope

of the present inventien.

For example, the apparatus of the invention may include
a single slide movable on the suppert Iframe. 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.

_x

This Sheet Has Been

U



4+ pait of slides 2 slidably nmounted on a support frame 4.

Each slide 2

conprises a flat base body 6 connected to a first plate 8 slidable on a

fgggggt ipi/gte 10 by nmeans of a pair of projections 12 whi ch”mm1 Ima"IHHIISIIH"l

turn slidable on the frane 4 by neans of a pair of term nal *cotipli ngt
el emrents 16 whi ch engage :

grooves 14 formed in the second gl ate 10.

SLAIMS

1. A universal support and pesitioning structure for
tools (56) used by a machine for bending elongate
alements (58) such as tubes or profiled sections,
characterised by the fact that it includes at least one
base body (8) and a support platform (43) for said
tools (56) movably mounted on the base body (€) and
previded with means (30, 34, 36) for rotating it
circumferentially and means (44=40) for cntaporareasly dapla-

cdrg it redially with vespect . to a pivot (28) fixed to the base
body (6).

2. A structure according to Claim 1, characterised by
the fact that said base hody (6) and sald support
platform (43) form part of a slide (2) movakly mounted on
a support frame (4), means (20-25) being provided for
moviﬁg the slide relative to the frame (4) in at least

one direction.

3. A structure accerding to Claim 2, characterised by
the fact that it includes two slides (2) movably mounted
on a sinhgle support frame (4) and each includihg a
respective base body (6) and a raspective support

platform (43).
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respective guides 18 of the frane 4. Fi xed to each fi riﬂ'ﬁl ate s a

first feed nut 20 associated with a first | ead screw 22 Hﬂl.‘g!lwulllull"

transverse the frame. Simlarly, each second plate 10 h s

nut 24 fixed thereto and associated wth aigsecond Iead screw 26 mounted to

lie along the longitudinal axis of the frame 2, substantially

per pendi cul ar tloe Ai rstructene 2mccording te Claim 2 cor Claim 3,
characterised by the fact that sajid slide (2) is
provided with means (20-26) for displacing it relative to
the frame (4) in two different directioens, preferably

orthegonal to ene another.

s. A structure according to ¢laim 4, characterised by
the fact that the said means for displacing the body (6)
of the slide (2) relative to the frame (4) comprise a
first plate (8) to which is fixed a first feed nut (20)
associated with a first lead screw (22) mounted on the
frame (4), the £irst plate (8) being slidable relative teo
a second plate (10) to which a second feed nut (24)
associated with a second lead scx;ew (26) is fixed,

' said second plate (10) being slidable on the support
frame (4) in a direetion substantially perpendicular to
the direction of sliding of the first plate (8) relative

to the sscond plate (10).

€. A structure according .te Claim 5, characterised by
the fact that the firat plate (8) is slidably mounted on
the se_cond plate (10) by means by a pair of projections
(12) which engage in respective groaves (14) in the
second plate (10), and by the fact that the second p_la.te
(10) ié slidably mounted on the support frame (4) Dby
means of a pair of texminal coupling elements (16) which

engage with respective guides (18) of the frame (4).

R



The base body 6 of each slide 2 supports a pin 28 and ca
shaped in the manner of a circunferential arc on a portio [lmn I "m,”",
perimeter. A tabl.e.32 is rotatable about each pin 28 and

hydraulic notor 34 which drives a pinion 36 wy ch nmeshes wth the

respective rack 30. Each table 32 further supports a pair of guide
el ements 38 on wh¥#ch protsererctures 4z adrdingr gectasipWyeéesédihg Ot Baim,
characterised by the <fact that said means for

- rotating the support platform (43) circumferentially with
respect to the pivot (28) comprise 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 (38) engagabls with a rack (30) shaped in
the form of 'a circumferential arc énd'carried by the base

bady (&) to which the pivot (28) is fixed.

8. 'A structure according to Claim 7, characterisad by
the fag¢t that said meéhs for displacing the support
platform (43) radially with respect to the pivet (28)
:omprises a cam-shaped elameﬁt (56) Keyed to the pivot
(28) and arranged to cooperate with a cam follower roller
{48) which proje;ts below the support platform f43),

said platform (43) being slidable yelative to the table
(32) by means ‘of a pair of protuberances (42) which

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

5. A structure aceording to Claim 7, characterised by

the fact that said means for displacing the support

platform (43) radialiy with respect to the pivot (28)

comprises an actuator cylinder {44) mounted on the

suppert platform (43) and having a piston (46) the free

' end of which is fixed to the table (32), said support
| platform (43) being slidable relative te the table (32)

_—
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9 respective support platform43 are slldably r et ai ned. ﬁ ch of thes

|atter is fixed to an actuator cylinder 44 having a pist ”ﬂl"j“!“m'"w

of which is fixed to the associated table 32. Furt her
follower roller 48 projects downwardly 12
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),
characterised by the faet that it includes a universal
suppert and pesitioning structure for tools (56)

according to any preceding Claim. |
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f,romeach support platform 43 and cooperates with a

keyed to the respective pin 28.
foll ows.

to bend and the curvature which it

bodies 6 of the two slides 2 are po§

transl ati onal

shaped cam el ement 50

- The operation of the device is as
Dependi ng on the type of elongate elenent which it is

i nt ended
/ tended to inpart thereto, the base
tToned relative to the frame 4 by
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nmoverent 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 nove longitudinally , these carrying the first plates

8 nounted thereon with themin thei /Epvenent (this novenent is indicated
by the arrows 52 in Figures 1 and

The t ~ag of the first screws
22, which cooperate with the. firstf eed¥nuts Zai__pen dyives a transverse
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transl ati onal novenent of the first plate 8 relative to the frame 4, with
the definitive positioning of the base - ' 6
bodies 6 with respect to the frane (this nmovenment, orthogonal to that

i ndicated by the arrows 52, is indicated by the arrows 54 in Figures 1

and 3). 3/ 4
B

Ees,

HG. 3
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At this point the tools 56 necessary to support and clanp the elongate
el ements 58 during the bending operation itself are positioned in a known
manner on the support planes 43 of the slides 2 (Figure 4). The bendi ng
operation takes place thanks to a conbined translational and rotational

novenent of the platforns 43, which sy?nprt the tools 56 and the el ongate
el enent s _
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58, with respect to the pins 28. In fact, the rotation allows the
desired curvature to be obtained whilst the translation, which takes place
sinmultaneously with the rotation, causes the curved elenent 58 to yield so
that it can no |longer reassune its original, undefornmed configuration as a
result of the resilient restoring forces once the bending stress has

been rel eased.

Anendments under Art. 34 PCT

making part of EURO-PCT text



The xotation of the platforns 43 about the pins 28 (i ndi cat ed by the
arrows 60_in Figures 1 and 3) is driven by the hydraulic notors 34 which,
by rotating the respective pinions 36 which nesh with the associ at ed

racks 30, lm{mmm'ﬂ"ﬂm"mrt ed tables 32 wy ch carry the

 CLAIMS

1. A universal support and positioning structurs for tools (58)
used by a _ machine for c¢lamping and bending elongate elements
(58) such as tubes or profiled gections, including at least ocae
base body (8) and a support platform (43) for said tools (58)
movably mounted 'on the base boedy (8) and provided with means
(30, 34,36) for rotating the support platform (43) c_ircumrerentially
with respect to a pivet (28) fixed to the base body (8)
and characterised {n that it further includes means (44-40) for
displacing the support platform (43) radially with respect to

the pivot (28) contemporaneocusly %o its rotaticn.

2. A structure according to Claim 1, characterised by the fact
that said base body (6) and said support platfom (43) form part
of a elide (2) movably mounted on a support frame (4), means

(20-26) being provided for moving the slide relative to the frame

(4) in at least one direction.

3. A structure according to Claim 2, characterised by the fact
that it includes twe slides (2) movably mounted on a single support
frame (4) and each including @ respective base body (6) and a
reaspective support platform (43). '
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support platform 43 to rotate about the pins 28. The radi al

transiational novenent of the platfornms 43 with regpechcEMENTCSRERSS 20
(indicated by the arrows 62 in Figure 1) takes ipgegg. s 1
the rotation thanks to the action of the actuatjops gyll, g3 aqf

engagenent existing between the cam foll ower rollgfﬁé;é (ﬁpﬁpﬁﬁgy§h pB%fge
el enents 50 keyed to the pins 28. : FTATIES) - .

page

t usl i t
g PR R o Poged

.10 pag

Y

1

1
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A IVERS. SUP T OSITIONING STRUCTURE FOR TOOL
us E _BY FLONGATE FE BENDING MACHINE

The present invention relates to a support and positioning
structure for tools usable by a machine for bending elongate
elements such as tubes or profiled sectiomns.

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. |

More particularly the present invention relates to a support
-and positioning structure having the features indicated in
the preamble of claim 1. A structure of this kind is dis-
closed in prior document US-A-2 884 987.

| 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
bénding elongate elements of widely varying forms, thereby
obtaining apparatus which is not excessively complex and
which operates simply and with wide versatility in use.
This object is achieved with a structure as disclosed in
claim 1.

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

This is the replacement sheet
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The coordination and . control of the rotational and translational
-novenents is achieved by an apparatus control conputer, 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 draw ngs
illustrate both types of device for enabling the radial translation
nmounted on the sanme machi ne. Qobviously, in practice, use wll be nade of
only one of these depending on the ' 5

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 cdnfiguration the slides are conveniently posi-
tioned with respect to the frame by their associated move-
ment-drive means. Then the tools required by the type of
bending which is intended to effect are positioned on the
support platforms of the slides. Subsequently the bending
operation itself is effected by a suitable combined trans-
lational 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

-~ 2 e replacement sheet
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specific applicational requirements. |In fact, the cam and cam foll ower
rol.l er device is nore econom cal but requires longer to be adapted to a
different bending process, whilst the actuator cylinder system

(illustrated

only in Figure 4) is nore expensive but nore rapidly

adaptable to different uses. The versatil?ty_of t he apparatus of the

i nvention is

movement, which takes place contemporaneocusly 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 ﬁith 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

This is the replacement sheet
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evident from what has been described above in that, by sinple adjustnent
of the.screws 22, 26 and feed nuts 20, 24, the position of the base bodies
6 'of the slides 2 wth respect to the frane 4 can be adjusted and by
maki ng the support platforns 43 perform#ifferent translational and

rotati onal novenents w re . '
pair o% gﬁgges 3p%Tié§%fJ“% é£§e§803ng 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 ektending
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,
longitudinal 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
circumferéntial 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 36 which meshes
with the respective rack 30. Each table 32 further
supports a paif of qﬁide elements 38 on which

protuberances 42 which project downwardly from a

This is the replacement sheet
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can .obtain the nost varied bendi ng shapes. Natural ly, the principle of
the invention remaining the sane, the details of construction and the
enbodi ments can be widely varied with respect to what has been descri bed
and illustrated without thereby departing fr?n1the scope of the present

I nventi on. For exanple, the apparatus of the invention may include a

single slide ”D%%§§Eé¥53geéﬂﬁa§gé Eﬁ§@%brm5%§hare 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
thé.second screws 26 are rotated and cooperate with the
second feed nuts 24 which cause the second plates 10 to
move lonqit?dinallY; 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).

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

the frame 4, with the definitive positioning of the base
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apparatus is adapted to bending el ongate el enments, which can be cl anped
bet.ween®a vice not nmounted on the support structure and tools supported by
the support platformof the single slide, into shapes which are not
excessively conplicated. 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).

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 operatign 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 ré;toring 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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9

bendi ng el ongat

CLAIMS 1. A universal support and

positioning structure for tools (56) usable by a nmachine far clanping and

e'elenents (58) such as tubes or profiled sections,

i ncluding at | east one base body (6) and a support pl atform (43) for sai d

tool s (56) novably nounted on the base body7(6) and provi ded with neans

(30, 34, 36) for rotatln t he suqeﬁ‘t platforn1 circunferentially with
e

respect to a pi
that it further

$8PPPTE) Pf |%&§qu) PRy 8Y ardec Bt sed in

i ncl udes neans (44-40) for displacing the support platform

(43) radially with respect to the pivot (28) con- tenporaneously to its

rotation.

The radial translational movement of the platforms 43
with respect to the pins 28 (indicated by the arrows 62
in Figure 1) takes place simultaneocusly 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 illustraté both

~ types of device for enablihg the radial translation

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 economicél but
requires longer to be adapted to a different bending
process, whilst the actuator cylinder 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
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2. A structure according to Claim1l, characterised by the fact that said
base body (6) and said support platform (43) formpart of a slide (2)
novably nmounted on a support frame (4), neans (20-26) being provided for
noving the slide relative to the frame (4) 8n at |east one direction. 3.
A structure according to Claim2, characterised by the fact that it
i ncl udes two slevdeker(?) fromabinaththas ebdeen desiamiledupborve fimanehdd) ayd
each including a respective base body:(6) and a respective support platform
(43). 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 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 éxample, the apéaratus 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.

WB%W@mdmﬁmMsmm
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10 4. A structure according to Caim 2 or Caim 3, characterised

by .t he fact that said slide (2) is provided with neans (20-26) for
displacing it relative to the frane (4) in two different directions,
preferably orthogonal to one anot her. 5. A structure according to

Claim4, characterised by the fact that the said neans for displacing the
body (6)

9

CLAIMS

1. A universal support and positioning structure for tools
(56) usable by a machine for clamping and bending elongate
elements (58) such as tubes or profiled sections, including
at least one base body (6) and a support platform (43) for
said tools (56) movably mounted on the base body (6) and
provided with means (30, 34, 36) for rotating the support
platform (43) circumferentially with respect to a pivot (28)
fixed to the base body (6) and characterised in that it
further includes means (44-40) for displacing the support
platform (43) radially with respect to'the pivot (28) con-
temporaneously to its rotation.

2.:A structure according to Claim 1, characterised..by the
fact that said base body (6) and said support platform (43)
form part of a slide (2) movably mounted on a support frame
(4), means (20-26) being provided for moving the slide
relative to the frame (4) in at least one direction.

3. A structure according to Claim 2, characterised by the
fact that it includes two slides (2) movably mounted on a

'sinqle support frame (4) and each including a respective
base body (6) and a respective support platform (43).

R T o 71 1 the roplacement snggy
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of the slide (2) relative to the franme (4) conprise a first plate (8) to
which is fixed a first feed nut (20) associated with a first |ead screw
(22) nounted on the 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 | ead screw (26) is fixed, said seco h8 plate (10) being slldable on

th t f (4) t tantj al d I t
e sumbort A (R RIS O Sl PR DY S0 Ly e

(10). characterised by the fact that said slide (2) is
provided with means (20-26) for displacing it relative to
the frame (4) in two different directions, preferably

orthogonal to one another.

5. A structure according to Claim 4, characterised by
the fact that the said means for displacing the body (6)
of the slide (2) relative to the frame (4) comprise a
first plate (8) to which is fixed a first feed nut (20)
associated with a first lead screw (22).mounted on the
frame (4), the first plate (8) being slidaﬁle 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 slidable 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, characterised by
the fact that the first plate (8) is slidably mounted on
the second plate (10) by means by a pair of projections
(12) which engage in respective grooves (14) in the
second plate (10), and by the fact that the second plate
(10) is 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 frame (4).

R O A O | ~ T s the roplacement sheet
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6. A structure according to aimb5, characterised by the fact that the
first plate (8) is slidably mounted on the second plate (10) by neans by a
pair of projections (12) which engage in respective grooves (14) in the
second plate (10), and by the fact that thglfecond plate (10) is slidably
nmounted on the support frame (4) by neans 0f a pair of term nal coupling

elements (16) which 2engage e M eR&SEd My JUEdesah}B) pehcblE ny ama {1,
characterised by the fact that said means for
rotating the support platform (43) circumferentially with
respect to the pivot (28) comprise a table (32) rotatable
about the pivot (28) and on which there are located the
support platfbrm (43) and a hydraulic motor (34) which
drives a pinion (36) engagable with a rack (30) shaped in
the form of 'a circumferential arc and carried by the base

body (6) to which the pivot (28) is fixed.

8. A structure according to Claim 7, characterised by
the fact that said ﬁeans for displacing the suppbrt
platform (43) radially with respect to the pivot (23)
comprises a cam-shaped element (56) keyed to the pivot
(28) and arranged to cooperate with a cam followef roller
(48) which pfojects below tﬁe support platform (43),

said 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).

9. A structure according to Claim 7, characterised by
the fact that said means for displacing the support
platform (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
eﬁd of which is fixed to the table (32), said suﬁport

platform (43) being slidable relative to the. table (32)

I T e e
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7. A structure according to any preceding Caim characterised by
the fact that said neans for rotating the support platform (43)
circunferentially with respect to the pivot (28) conprise a table (32)
rotatable about the pivot (28) and on which there are | ocated the
12
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 elemenfs (58),
characterised by the fact that it includes a universal
support and positioning structure for tools (56)

according to any preceding Claim.

L
=
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" support platform (43) and a hydraulic notor (34) which drives a pinion
(36) engagable with a rack (30) shaped.in::the formof a circunferential
arc and carried by the base body (6) to which the pivot (28) is fixed.

8. A structure according to Claim?7, characterised by the fact that
said neans for displacing the supportyg_l atform (43) radially with respect
to the pivot (23) conprises a camshapéd el enent (50) keyed to the pivot
(28) and arranged to cooperate with a camfollower roller
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(48) which projects below the support platform (43), said platform (43)
being slidable relative to the table (32) by neans of a pair of

prot uberances (42) which engage with guide elenents (38) fixed to.the

table (32). 9. A structure according to Claim7, characterised by the
fact that said neans for displaci rg/gq_he support platform (43) radially
Wi th respect to the pivot (28) conprises an acguatgr cylinder (44)
mounted on the -f}. é ') v
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support - platform (43) and having a piston (46) the free end of which is
fixed to the table (32), sai d support platform (43) being slidable
relative to the table (32) . 12 by neans
of a pair of protuberances (42) which engage wth guide elenments (38)
fixed to the table (32).
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10. . A machine for bending elongate elenmen ts (58), characteriséd by
‘the fact that it includes a universal support and positioning structure
for tools (56) according to any preceding C aim

| 4[4

FIG. 4
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A UNIVERSAL SUPPORT AND POSITIONING STRUCTURE
FOR TOOLS USED BY AN ELONGATE ELEMENT BENDING MACHINE

ABSTRACT

The universal positionihg and support structure for
toolé (56) used by a machine for bending elongate elements
(58)-such as tubés or prolifed Séctions, inciﬁdes at least
one base bodyu (6) and'a-support platform (43) for'said_
tools (56), movably mounted on the base bbdy (6). The
platform (43) is provided with means (30, 34, 36)- for
rotating it circumferentialy and .means (44-50) for
.confemporaneOusly displacing it radially with respect to a

pivot (28) fixed to the base body (6).

Figure 1.
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