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(57) Abregé/Abstract:

A bending machine with a compact bend arm includes in a bend arm (4) being mounted on a rotating spindle (3) a cylinder which
Is fed with a pressured fluid through hoses (7) being part of a hydraulic circuit connected to a source of pressured fluid and of an
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Ite)/Abstract(continued):

electric circult.
curved section
directed to the

—ach of the hoses (7), which are side by side, comprises a curved section (7a) around the rotating spindle (3), the
(7a) being radiused at one end to a section (7/b) parallel to the bend arm (4), and at the other end to a section (/¢)
rest of the bending machine, to which hoses (/) are retained. In the section (7/b) parallel to the bend arm (4) the

plurality of hoses (/) are clamped on a slider (9) slidable in a prismatic guide (10) which Is provided in the bend arm (4).
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ABSTRACT

A bending machine with a compact bend arm includes in a bend arm (4) being
mounted on a rotating spindle (3) a cylinder which 1s fed with a pressured fluid
through hoses (7) being part of a hydraulic circuit connected to a source of pressured
fluid and of an electric circuit. Each of the hoses (7), which are side by side, comprises
a curved section (7a) around the rotating spindle (3), the curved section (7a) being
radiused at one end to a section (7b) parallel to the bend arm (4), and at the other end
to a section (7¢) directed to the rest of the bending machine, to which hoses (7) are
retained. In the section (7b) parallel to the bend arm (4) the plurality of hoses (7) are

clamped on a slider (9) slidable in a prismatic guide (10) which is provided in the bend
arm (4).
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TITLE OF THE INVENTION :

Bending machine with a compact bend arm

NAMES OF INVENTORS :

Alessandro Caporusso; Mario Giorgio

FIELD OF THE INVENTION

The present invention relates to a bending machine with a compact bend arm.

BACKGROUND OF THE INVENTION

Bending machines have a bending device comprising a bend die or matrix and a
bend arm both able to turn around on an axis and being provided with co-operating
counteracting members. These counteracting members clamp a section of a workpiece
immediately after the section to be bent, according to a feeding direction of the
workpiece in the bending machine. The workpiece is bent by causing both the matrix

and the bend arm to move around the axis from an initial position to an end position.

When a bending operation ends, the matrix 1s caused to return to the initial position. In

fixed radius bending machines such counteracting members comprise clamping jaws.

In order to allow workpieces to be bent into small radius curves and with various
tilts, it should be desirable that a bending machine has a small size bending device.
Further, it should be realized that the risk that certain bending operations cannot be
performed, because they are hindered by parts of the bending device or of the rest of

the bending machine, must be greatly reduced. Among such parts that would interfere
with a bending operation there are both hoses of a hydraulic feeding circuit for

cylinders situated on the bend arm, and wires of an electric circuit.

SUMMARY OF THE INVENTION

An object of the present invention is to allow bending operations to be performed

without any hindrance or obstacle of hoses of a hydraulic feeding circuit and electric

wires.

A further object of the invention 1s to improve the reliability of a bending machine

operation.
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Theretore, 1n order to achieve the above objects the invention provides a bending

machine with a compact bend arm, including in a bend arm being mounted on a
rotating spindle at least a double-acting cylinder which is fed with a pressured fluid
through a plurality of hoses being part of a hydraulic circuit connected to a source of
pressured fluid and of an electric circuit, each of the hoses, which are side by side,
comprising a curved section around the rotating spindle, the curved section being
radiused at one end to a section parallel to the bend arm, and at the other end to a
section directed to the rest of the bending machine, to which the plurality of hoses are
retained; in the section parallel to the bend arm the plurality of hoses being clamped

on a slider slidable in a prismatic guide which 1s provided in the bend arm.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described referring to a preferred embodiment

thereotf 1in connection with the enclosed drawings, in which:

FIGURE 1 shows a fragmentary perspective view of a bending machine in which
the present invention is embodied, only a matrix and a bend arm of the bending

machine being represented in an initial position of bending operation;
FIGURE 2 shows a bottom plan view of the bending machine in FIGURE 1; and

FIGURE 3 shows a fragmentary perspective view of a bending machine in which

the present invention is embodied, with the matrix and the bend arm being positioned

in the initial bending operation.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

With reference to the drawings, in FIGURE 1 there 1s shown a bending machine
in a fragmentary perspective view. On a support bench 1 which 1s connected to the rest
of the bending machine (not shown), a bend die or matrix 2 is mounted around a
rotating spindle 3, and a bend arm generally indicated as 4, is mounted around the
same rotating spindle 3. A vice 5 using a double-acting cylinder 6 to clamp a section
of a pipc to be bent (not shown) 1n 1ts start or initial bending position is situated on the

bend arm 4. After a set angle rotation of the rotating spindle 3 by driving mcans (not
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shown), a bending pipe operation on the matrix i1s performed for a pipe section

corresponding to said set angle.

Two hoses feeding a pressured fluid for the double-acting cylinder 6 and a hose
for wires of an electric circuit are shown in FIGURE 1 and generally indicated as 7.
Of course, the plurality of hoses can be different from a number of three. For clarity

sake, hoses 7 are shown as cut. However, it should be understood that they extend to

the double-acting cylinder 6 and other served parts.

According to the invention, hoses 7 have a feature that they do not remain hanging
from the bend arm 4, as in prior art bending machines. In such a way there are not

dangerous hindrances or obstacles to a bending operation, since, as explained below,

hoses 7 are kept adjoined to the bend arm 4.

As best seen in FIGURE 2, which 1s a fragmentary bottom plan view of the

bending device, hoses 7 are arranged in a generally parallel, preterably side by side

vertical relationship, i.e. beside the bend arm 4.

As mounted on the bend arm 4, hoses 7 have a curved section 7a with a concavity
facing the rotating spindle 3. The curved section 7a is radiused at one end thereof to a

section 7b parallel to the bend arm 4, and at the other end to a section 7c respectively,

directed to the rest of the bending machine.

As seen in FIGURE 3, which is a fragmentary perspective view, shown inside the
bending machine are hoses which are retained at least in a point of the bending device,'
e.g. by two brackets 8, 8 facing each other (FIGURE 2). In their section 7b parallel to
the bend arm 4, hoses 7 are clamped by a slider 9 shidable in a prismatic guide 10
(FIGURE 1) which is provided on the bend arm 4 in an external lateral underside
thereof, toward an arrow F indicating a direction in which the bend arm 4 rotates from

its start position shown in FiGURE 1.

The slider 9 has an U-shaped base plate 11, which 1s provided in its bottom with

engagement projections (not shown) for a slidable joint with the prismatic guide 10,
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and a closure element 12 adapted to be fixed by screws to sides of the U-shaped base

plate 11 to enclose and clamp the hoses 7.

A protective tlexible tape member 13 1s provided opposite the bending machine
beside the hoses 7. The protective flexible tape member 13 is fixed at one end to the
slider 9, e.g. by a screw 14 (FIGURE 2) and at the other end thereof is constrained to
swing around a sliding guide in the form of a pin 15 on which also hoses 7 abut

laterally. Advantageously the flexible tape member 13 is made of a spring steel.

In the operation of the bending machine, the bend arm 4 is rotated in the direction
of the arrow F to bend a pipe which is clamped by the vice 5. When the bend arm 4
rotates, hoses 7 being retained by brackets 8, 8 underneath the support bench 1 are
caused to extend parallel to a side of the bend arm 4. Hoses 7 really extend but without
projecting downward from the bend arm 4, since they are clamped by the slider 9

slidable 1n the prismatic guide 10. The protective flexible tape member 13 protects

hoses 7 as well as helps the slider 9 slide in the prismatic guide 10.

In such a way the bend arm 4 does not rise in its bulkiness in the pipe bending
operation, and there is no risk that hoses of the hydraulic circuit are caught by a pipe
while being bent. It should be appreciated that in such a way the reliability of the
operator of the bending machine is more improved. As shown in FIGURE 3, hoses 7
continue inside the bending machine through an extension of its support bench 1 to

both a source of pressured fluid and a hydraulic unit that are not described in detail.

The invention has been described by way of example, and variations and changes

can be made without departing from the scope of the enclosed claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A bending machine with a compact bend arm, including in the bend arm being
mounted on a rotating spindle at least a double-acting cylinder which is fed with a
pressured fluid through a plurality of hoses being part of a hydraulic circuit connected
to a source of pressured fluid and of an electric circuit, characterised in that each of the
hoses, which are side by side, comprises a curved section around the rotating spindle,
the curved section being radiused at one end to a section parallel to the bend arm, and
at the other end to a section directed to the rest of the bending machine, to which the
plurality of hoses are retained; in the section parallel to the bend arm the plurality of
hoses being clamped on a slider slidable in a prismatic guide which is provided in the

bend arm.

2. The bending machine according to claim 1, characterised in that a protective
flexible tape member is attached opposite the bending machine beside the plurality of
hoses, the protective flexible tape member being fixed at one end to said slider, and at

the other end thereof being constrained to abut against a sliding guide of the plurality

of hoses.

3. The bending machine according to claim 2, characterised in that the protective

flexible tape member is made of a spring steel.

4. The bending machine according to any one of claims 1 to 2, characterised in that the

hoses of the plurality of hoses are in a side by side, vertical relationship in the bend

ariil.
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