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DSED BY AN ELONG~~! !LEMEN~ l!Nl)?WG !O.CJJJNE 

The present invention relates to a support and 

posi tionin; structure f ~r toe ls used by a machine tor 

bendinq elon9ate elements such as tubas or p~of iled 

sectic;nG. 

Known structures of the type indi~ated are desi;ned for 

well de!ined appli~a~ions and therefore have the 

disadvantaqe that they cannot be adapted for use in 

bendinq elements different frcm these originally 

intended. 

The abject of the presen'C invention is th.at ct providing 

a structure of the type indicated abcve which is adapted 

for use in positicninq and supporting various tcols used 

for l:>ending. elonqate elements ot widely varyinc; forms, 

thtu:aby obtaining apparatus which is not excessively 

complex and which operates Sim.ply and with wide 

ve~satility in use. 

This object is ac::hiaved wit.h a structure ot the type 

indicated a~ove, charac~erised by the fact that it 

includes at least one base bcdy and a support platform 
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f cr said tools movably mounted on tha base body and 

provided with means fer rotatin9 it circumferentially and 

for ccn~~ di&placitta it ZWU.ally wit:l respect to a pivot 

tiJced to the base ~. 

PJ:eferably~ said base bcdy and support platform farm 

part of a slide movably mcunted on a 9uppart frame, means 

.beinq i:ircvided for moving the slide· relative to this 

latter in at least one direction. 

More pref erahly the strueture accordinq to the invention 

comprises two slides movably mounted en a sin;le support 

frame and each camprisin~ a respeetive base body •n4 a 

respective support platfor11 •. 

Before usa ot the machine f o~ bending elonqate elements 

into a desired conf iquration tbe slides are conveniently 

positioned with respect to the frame by t:heir associated 

movement.-dr i ve .means. 'I'hen the tciols required by the 

type ot bendinq which it is int.anded to attect are 

positioned gn the support platfot111s cf tne slides. 

S~bsequently the bandinq operation itself is efieeted by 

a suitable combined translational and rotational movement 

of the support plat~crms about thei~ respective pivots. 

Zn practice, ~he rotational movement allows tha desired 

curvature to be obtained, whilst the translational 

• 

.. 



3 

movement, which takes place =ontamporanaous1y wi~h the 

rc~aticnal movement, causes the cu~ved element tc yield 

so that it can no lon9ar reassume its oriqinal, 

undeformed configuration a& a result of the elastic 

restarin9 forces, once the bendin9 stress has been 

released. 

'l'he present invention also comprehends a machine for 

bending elcnqate elements includinv a tQol support and 

positioninq structure of the type indicated above. 

Advantaqes and characteristics of th• present invention 

will become apparent from the followinq detailed 

description made with refareftea to the appended drawinqs, 

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

Fiqu.re l is a perspective view of the structure of 

the invent.ion; 

PiquJ:"e 2 is a. side view of the structure cf the 

invention; 

Figure 3 is a plan view ot the st:"uc:~ura ot the 

invention; and 

riqure 4 is a peJ:"spective view of a bandinq machine 

which utilises a structure of the type illustrated in the 

precedinq fic;w:"es. 

A universal suppcrt and pasiticninq structure for tools 

used by a banding machine (Fi9ures 1 to 3) includes a 
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pair of slides 2 slidaoly mo~n~ed on a suppcrt frame 4, 

Each slide 2 camp~ises a flat basa aody ' connected to a 

:irst plate 8 slid&~le on a second plate 10 by meana cf 

a pair of projections 12 wnich tit into ~espective 

qrccves 14 formed in the sacond plate 10. 

This latter is in turn slidaole en the frame 4 by means 

of a pair cf tet:'lllinal couplin9 elements 16 which en9a9e 

respective quides 18 of the tra~e 4. 

Fixed to each first plate B is a ~irst feed nut 20 

associated with a first lead screw 22 extandin; 

transverse the trame. Similarly, each second plate 10 

has a second feed nut 24 :fi)C:ed tnerato and associated 

with a second lead screw 26 mounted to lie along- the. 

longitudinal. axis ~f the. frame 2, substantially 

perpendicular tc the first screw 22. 

The base bcdy 6 cf each slide 2 su~ports a pin 2B and 

carries a rack 3C, shaped in the manner of a 

cireu~farantial arc on a ~ertion cf its outer perime~er. 

A taale 32 is rotatable a~out each pin 28 and supports a 

hydrauli~ motor 34 which drives a pinion 36 which meshes 

with t.be respective rack 30. · Each tabl.e 32 further 

suppcrts a pair of guide elements J 8 on which 

prctubarances 42 wnich project downwardly trom a 
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respec:t1v111 support. pla'Cform · 4:3 are slidaloly retained. 

!ach cf tnase lat~ar is tixed to an actuator cylinder 44 

havin9 a piston 46 the free end cif whicn is· fixed to the 

associated table 32. 

Furthermore, a cam follower roller 48 projects downwardly 

from each .-uppcrt pl.at'tc:irm 43 and caopera.tes with a 

shaped cam·ale~ent 50 ~ayed to the respective pin 28. 

The operation at the device is as follows. 

Dependin9 on tha type of elanqate element wnich it is 

intended to bend and the curvature whieb it is intended 

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

are positioned relative to tne t:a~e 4 ~y translational 

move~ent in two a~tho9onal dire~tions. for this purpose 

the second s~rews 26 are rotated and cooperate with the 

second feed nuts 24 which cause the second plates 10 to 

move longitudinally, these carryin; the first·plates a 

mount~d the:eon with them in their movement (this 

movement is indicated by the arrow& ·52 in Fic;ures l and 

3} • 

The turning at the first screws 22, whieh cccperate with 

the first feed nuts ·20, then drives a transverse 

translational movement of the first plate a relative to 

the frame 4, with the definitive positicning of the base 

111n1i1i1Mr · 
I . 
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bodies 6 with respect to the frame 

orthoqonal to that indicated by the 

(tl'lis movement, 

arrows 52, is 

indicated by the ar~ows 54 in Fi9ures land 3). 

At this point the t~als 56 necessary to support and clamp 

the elcngate alement..s 58 durin9 the bending operation 

itself are.positioned in a kncwn manner an the support 

planes 43 ot the slides 2 (Fi9ure 4). 

Tne bending operation takes place thanks to a co~inad 

translational and rotational movement cf the platforms 

4J, which support the tools ~e and the elonqate elements 

sa, with respect to the pins 28. 

In tact, ~he rotation allows the ~esired cur~ature to .be 

obtained whilst the translation, which takes plaoe 

simultaneously with the rotation, causes the ~uJ:Ved 

element 58 to yield sc that it can no lcnqer reassume 1t& 

oriqinal, undetormed configuration as a result of the 

resilient restorinq farces once the bendinq st~esa has 

Joeen rel.easecl. 

'l'he rotation of the plat~ons 43 about the pins 38 

(indicated by the arrows 60 in Figi.\res l. and l) is driven 

~Y the hydrauli~ motgrs 34 wbicb, by rotatinq the 

respective pinions J6 which mesh with the assoc;:iat.ed 

racks 30, cause the asso~iated table$ 32 which carry the 

.. 
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support plattorm 4J ~o rotate a~out tha pins 2a. 

'the ~ad.ial translational movement of the platforms 43 

with r•spect to the pins 28 (i"dicated by the arrows a2 

in Figure l) takes place simultaneo~aly with the rotation 

thanks to the aoticn of the actuator cylin4ers 44 or to 

the enqaqement existin9 between the cam follower roll•~• 

48 ana the ·shaped· cam elements so keyed to the pins 21 •·. 

The coordination 4nd control a! the rota~ional and 

translational movements is achieved by an apparatus 

control computer, not illustrated in the dr-.wings, to 

~hich the individual actuator devices are connected in a 

manner known per sa. 

Figures l ta J er the appended drawin;s illustrate bath 

types · of! device for enablin9 the J:adial translation 

mount.ea en the same m&chine. Obviously, in practice, use 

vill be Jl\ade ct anly one of tnese depending on the 

specific •P»liea~icnal requireman~s. . . In fact, the cu 

·and c:am follower roller device is more economical but 

requires longer to :be adap~ed to a d.itf erent bendin9 

precess, whilst the actuator cylinder system (illustra~ed 

only in FiCJUr• 4) is more expensive but more rapid.l~ 

adaptable tc different uses. 

'The versatility of the appa:r:at.us cf the invention is 
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evident from what has been described above in that, by 

simple adjustment of the scraws 22, 26 and teed nuts 20, 

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

with raspeet to the frame 4 ean be adjusted and by making 

the suppcrt platforms 43 perform differen~ translational 

and rotational movements with respect ta the pins 28 one 

can obtain the mcst varied bendin9 sbapes. 

Naturally, the·principle of the invention remainin9 the 

same, the details of const~uction and the embodi~ants can 

be widely varied with ~aspect to what has been described 

and illustrated vithout there~y departinq from the scope 

of the present inventign. 

For example, tbe apparatus o~ the invention may include 

a sinqle slid.a mc:ivable en the support fra11~. such 

apparatus is adapted to bendin9 elonqate elements, which 

can be clamped between a vice not mounted en the suppcrt 

structure and tocls supported by the s~pport platform of 
• 

the single slide, inta shapes which are net excessively 

complicated.. 
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1. A universal •upport and pcsitioninq st~ucture ear 

tools (56) used by a machine for bending elongate 

elements (58) such as tubes gr profiled sections, 

eharactar1sed oy the tac~ that it includes at least one 

base body (6) and a support plattorm (43) tor said 

taols (56) mcvabJ.y mcunt:ed cin the base l:>ady (6) a.nd 

provided witn means (30, 34, 36) fer rotating it 

circumferentially and means ( 44-4 o) ttlr oo 1ta1p::xam..al1 d11pla-

ctrs it ~with Cel\Al!t . t.o a pivot (28) :tixad to the 13a.se 

body (6). 

2. A structure accordinq to Claim i, ~h&rac~erised by 

the fact that s&id base body (6) and said su.pport 

platform (43) fcrm part of a slide (2) mova~ly mounted on 

a support frame ( 4) , means ( 2 0-2 s) bein9 provided for 

mcvinq the slide relative ta the frame (4) in at least 

cine direction. 

J. A structu~e acccrdinq to Claim 2, eharacterised ~y 

the fact that it includes two slides (2) mova.~ly mounted 

en a ·si~gle support frame (4) and each includin9 a 

respective base body (6) and a raspectiv~ support 

platform (4'3). 
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4. A structure acccrdinq to Claim 2 er Claim 3, 

characterised by the fact. that said slide ( 2) is 

prcvided with means (20-26) for displacing it relative to 

the frame ( 4) in two different directions, pre:ferably 

orthcqonal to one another. 

5. A stru~ture ac=ording to Claim 4, characterised ~y 

the tact that the said means for displacins the body (6) 

of the slide (2) relative to the frame (4) comp~ise a 

tirst plate (S} to which is fixed a first feed nut (20) 

associated with a first lead screw (22) mounted on the . 
frasne (4), the ~irst plate (8) bein9 slidable relative to 

a second plate (10) to which a second feed nut (24) 

associated with a second lead sc~ew (26) is fixed, 

said second plate (10} bein9 slida}:)le on the support 

frame (4) in a direction substantially perpendicular to 

the dire~tign of slidin9 ot the tirst plate (8) relative 

to the second plate (10). 

6. A structure accordinq to Claim !, characterised by 

the fact that tha. first plate (I) is slidably mounted on 

the second plate (10) by means by a pair o! projections 

( 12) wbi ch engafjfe in respective vroc:ives ( 14 ) in the 

second plate (10), and by the fact that the second plate 

(10) is slidably mounted on the support f~ue (4) by 

-eans of a pair of t•X'ltlinal couplinq elements (15) which 

engaqe with respective guides (18) ot the frame (4}. 
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7. A s~ructure - acccrdin9 t~ any precadinq Claim, 

characterised by the fact that said means for 

rotatinq the support platform (43) cir=wnfarentially with 

respect to the pivot (28) ccmp~ise a tabl• (32) rotatable 

about the pivot (28) and on which there are located the 

support platform (43) and a hydraulic meter (l4) wnich 

drives a pinion {36) enc;&CJabll!J with a rack (JO) shaped in 

the form ot·a circumferential arc and carried by the base 

bcdy (E) tc which the pivot (28) is tixed. 

a. A structu~e acccrdinq to Claim 7, characterised by 

said means tor displacinq the support 

platform (43). radially with respec:~ ti:.· the pivc~ (21) 

comprises a cam-shaped element (50) keyed to the pivot 

(28) and ar~an~ed to cooperate with a cam follower roller 

(48) whic~ p~ojects oelow ehe support plattorr.a (43), 

said platform (43) bein; slidable relative ~o the table 

(32) by means ·of a pair o:f protuberances (42) which 

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

9. A structure aacordinq tc Claim 7, characterised ~y 

the fact that said means fo~ displacinq the support 

platform (43) radially with respect to tbe pi.vot (28) 

comprises an actuator cylinder (44) mounted on the 

support platform (43) and havin9 a piston (46) the ~ree 

and of vhich is fixed to the table (32) , said support 

pla~form. (43) beinq slidable relative to the table (32) 
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by means of a pair or protuberances ( 4 2} which enqaqe 

with 9uide •laments (38) fixed to the table (32). 

10. A machine for bending- elanc;ate elements. { 58) , 

characterised by the tact that it.includes a universal 

support and ~csitioninq structure for tools (56) 

acccrdin; to any precedinq ClaiM. 
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