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Description

TECHNICAL FIELD

[0001] The present invention relates to a pipe bending
processing apparatus. More specifically, the present in-
vention relates to a pipe bending processing apparatus
which is provided with a bending roll and in which a pipe
is positioned with respect to the circumferential surface
of the bending roll, a presser is revolved with respect to
the bending roll while the portion of the pipe to be bent
is clamped between the bending roll and the presser, and
the pipe is bent and deformed along the bending roll.

BACKGROUND ART

[0002] US 2005/0210945 A1 discloses a pipe bending
apparatus with pipe positioning means and deformation
means by moving the pipe along the bending roll while
pressing the pipe against the bending roll.
[0003] Japanese Patent Application Publication No.
2003-305518 discloses a pipe bending processing ap-
paratus which is provided with a bending roll and in which
a pipe is positioned with respect to the circumferential
surface of the bending roll, a presser is revolved with
respect to the bending roll while the portion of the pipe
to be bent is clamped between the bending roll and the
presser, and the pipe is bent and deformed along the
bending roll.
[0004] In the pipe bending processing apparatus dis-
closed in the aforementioned Japanese Patent Applica-
tion Publication, a clamp and the presser are supported
so that they can be brought into contact with and with-
drawn from the bending roll, the apparatus is provided
with a rotary plate that is disposed rotatably about an axis
coaxial with the bending roll axis and, in addition to the
rotary plate, with a fixed plate provided with cams that
determine the movement trajectory of the clamp and
presser, and the pipe bending processing is performed
by rotating the rotary plate with one actuator.
[0005] In the pipe bending processing apparatus dis-
closed in the aforementioned Japanese Patent Applica-
tion Publication, although one actuator is sufficient for
performing the pipe bending processing, a separate ac-
tuator is necessary for lifting the bending processing ap-
paratus to the level of the supported pipe.

DISCLOSURE OF THE INVENTION

[0006] The present invention has been created to re-
solve the above-mentioned problem and it is an object
of the present invention to reduce further the number of
actuators, thereby providing a more compact and less
expensive pipe bending processing apparatus by using
the actuator serving to lift the bending processing appa-
ratus to the pipe level as the actuator to be used for bend-
ing the pipe.
[0007] In order to attain the above-described object,

the present invention provides a pipe bending processing
apparatus having an apparatus main body including po-
sitioning means for positioning a pipe with respect to a
bending roll in response to rotation of a rotary shaft, and
deformation means for bending the pipe by moving the
pipe along the bending roll while pressing the pipe against
the bending roll, wherein an outer cylinder in which a
linear slit is formed along a bus line and a circumferential
slit extending in a circumferential direction is formed at
an upper end of the linear slit is arranged in a machine
casing, an inner cylinder formed with a spiral groove is
rotatably arranged inside the outer cylinder, the rotary
shaft is inserted into the inner cylinder so as to be verti-
cally movable and rotatable, a pin is provided in a pro-
truding manner at the rotary shaft and is inserted into the
spiral groove of the inner cylinder and into the linear slit
of the outer cylinder, the inner cylinder is linked to an
output shaft of a rotary actuator, and the rotary shaft is
lifted and is also rotated at an uppermost position by the
rotary actuator.
[0008] With the bending processing apparatus accord-
ing to the invention, the operation of lifting the apparatus
main body to the pipe position and the operation of po-
sitioning the pipe with respect to the bending roll and
moving the pipe along the bending roll and bending the
pipe, while pressing the pipe against the bending roll, are
performed by one actuator. Therefore, the apparatus is
reduced in size and cost.
[0009] A preferred embodiment according the present
invention provides the pipe bending processing appara-
tus according to the first aspect of the present invention,
wherein the bending roll is arranged to be movable back
and forth with respect to the pipe, a groove cam is formed
in a bottom surface of the bending roll, a plate-shaped
arm is fixedly installed at the rotary shaft, a pin is vertically
arranged on an upper surface of the plate-shaped arm
and is inserted into the groove cam of the bending roll,
the plate-shaped arm is rotated following the rotation of
the rotary shaft, and the bending roll is moved toward the
pipe by the pin and the cam groove of the bending roll.
[0010] With the bending processing apparatus accord-
ing to the preferred embodiment of the present invention,
the bending roll can be moved so as to be brought close
to the pipe. Therefore, a bending roll flanged at both sides
can be used and more accurate bending processing can
be performed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 illustrates schematically an embodiment of
the pipe bending processing apparatus in accord-
ance with the present invention, wherein FIG. 1(a)
is a partial sectional side view and FIG. 1(b) is a
plane view.
FIG. 2 is a perspective view of the apparatus main
body shown in FIG. 1 that is taken from one direction.
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FIG. 3 is a perspective view of the apparatus main
body shown in FIG. 1 that is taken from another di-
rection.
FIG. 4 is a perspective view taken from one direction
and illustrating another embodiment of the appara-
tus main body in the pipe bending processing appa-
ratus in accordance with the present invention.
FIG. 5 is a perspective view of the apparatus main
body shown in FIG. 4 that is taken from another di-
rection.
FIG. 6 is a side view showing a cross section of part
of the apparatus main body shown in FIG. 4.
FIG. 7 is a plane view of the apparatus main body
shown in FIG. 4.

BEST MODE FOR CARRYING OUT THE INVENTION

[0012] The pipe bending processing apparatus in ac-
cordance with the present invention is explained in detail
below with reference to the appended drawings.
[0013] A pipe bending processing apparatus 1 shown
in FIG. 1 is provided with a bending roll 10 and includes
an apparatus main body 1a constituted by positioning
means 20 for positioning a pipe (A) with respect to the
circumferential surface of the bending roll 10 and defor-
mation means 30 for revolving a portion (a) where the
pipe (A) is to be bent with respect to the bending roll 10
and bending and deforming, while clamping with the
bending roll 10, and lifting means 40 for lifting-lowering
and actuating the apparatus main body 1a.
[0014] As shown in FIG. 2, the bending roll 10 has a
flange 12 at the lower end of a circumferential surface
11, and a curved surface corresponding to the diameter
of the pipe (A) is formed in the adjoining section of the
circumferential surface 11 and the flange 12. A rotary
shaft 2 extending downward is vertically arranged in the
center of the bottom surface of the bending roll 10. The
rotary shaft 2 is freely fit into a base plate 3.
[0015] The positioning means 20 is provided with a po-
sitioning block 22 that is rotatably supported by a shaft
21 at the side surface of the base plate 3. A recess 23 is
formed in the positioning block 22. The recess 23 is
formed as a curved surface corresponding to the diam-
eter of the pipe (A). A roller 25 is disposed on the bottom
surface of the positioning block 22, with a bracket 24
being interposed therebetween. A roll-shaped cam 26 is
provided at the rotary shaft 2 concentrically therewith. As
shown in FIG. 1(a), a spring 27 is interposed between
the bracket 24 and the base plate 3, and the roller 25 is
pressed against the cam 26 by the biasing force of the
spring 27.
[0016] With such positioning means 20, when the roller
25 is positioned in a valley 26a of the cam 26, the block
22 is positioned at a distance from the pipe (A), as shown
in FIG. 3, and when the roller 25 is positioned at a peak
26b of the cam 26, the recess 23 is positioned so as to
abut against the pipe (A).
[0017] The deformation means 30 is provided with a

roll-shaped presser 31. An annular recess 32 corre-
sponding to the diameter of the pipe (A) is formed in the
circumferential surface of the presser 31. The presser 31
is supported on a plate-shaped arm 33, and the plate-
shaped arm 33 is fixedly mounted on the rotary shaft 2.
[0018] In the deformation means 30, the plate-shaped
arm 33 rotates about the rotary shaft 2 by following the
rotation of the rotary shaft 2, and the presser 31 support-
ed on the plate-shaped arm 33 moves along the circum-
ferential surface of the bending roll 10 and bends and
deforms the pipe (A), as shown by a two-dot-dash line in
FIG. 1(b).
[0019] In the lifting means 40, as shown in FIG. 1(a),
a motor 5 is disposed on a machine casing 4, an inner
cylinder 41 is connected to the output shaft of the motor,
and the lower portion of the rotary shaft 2 of the apparatus
main body 1a is flitted into the inner cylinder 41. A spiral
groove 42 is formed in Lhe inner cylinder 41. Meanwhile,
a pin 43 is vertically arranged on the circumferential sur-
face of the rotary shaft 2, and the pin 43 is inserted into
the spiral groove 42 of the inner cylinder 41.
[0020] An outer cylinder 44 fixedly attached to the ma-
chine casing 4 is fitted onto the outer circumference of
the inner cylinder 41. A linear slit 45 is formed in the outer
cylinder 44 along the bus line thereof, and the pin 43 of
the rotary shaft 2 is inserted into the slit 45. A circumfer-
ential slit 46 is extended along the circumferential direc-
tion from the upper end of the linear slit 45. The circum-
ferential slit 46 is set within a range in which the move-
ment of the presser 31 is allowed.
[0021] In the pipe bending processing apparatus 1 of
the above-described configuration, where the motor 5 is
driven, first, the interval between the circumferential sur-
face of the bending roll 10 of the apparatus main body
1a and the annular recess 32 of the presser 31 is raised
by the lifting means 40 to reach the pipe (A). In other
words, where the motor 5 is driven in the lifting means
40, the inner cylinder 41 is rotated. Where the inner cyl-
inder 41 is rotated, the pin 43 is lifted while being guided
by the linear slit 45 of the outer cylinder 44, the rotary
shaft 2 rises, and the apparatus main body 1a is also
lifted. In this case, since the movement of the pin 43 in
the rotation direction is restricted by the linear slit 45, the
rotary shaft 2 is not rotated. Where the pin 43 reaches
the uppermost position in the linear slit 45, the pin 43 is
released from the linear slit 45. Therefore, the pin 43
moves along the circumferential slit 46. In other words,
the rotary shaft 2 is rotated.
[0022] Where the rotary shaft 2 is rotated, the cam 26
is accordingly rotated and the roller 25 runs on the peak
26b of the cam 26. Therefore, the block 22 is rotated
about the shaft 21, and the recess 23 is engaged with
the pipe (A). As a result, the pipe (A) is positioned be-
tween the block 22 and the bending roll 10.
[0023] At the same time, the plate-shaped arm 33 is
also rotated about the rotary shaft 2, and the presser 31
revolves with respect to the bending roll 10. Therefore,
the pipe (A) is bent along the bending roll 10.
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[0024] Where the pipe (A) is thus processed to a pre-
determined angle, the drive of the motor 5 is stopped.
Where the motor 5 is then driven in reverse, the opera-
tions reversed with respect to the above-described op-
erations restore the original state.
[0025] FIGS. 4 to 7 illustrate another embodiment of
the apparatus main body in the pipe bending processing
apparatus in accordance with the present invention.
[0026] An apparatus main body 50a of this bending
processing apparatus is provided with a bending roll 60
and provided with positioning means 70 for positioning
the pipe (A) with respect to the circumferential surface
of the bending roll 60, and deformation means 80 for
revolving the portion (a) where the pipe (A) is to be bent
with respect to the bending roll 60 and bending and de-
forming, while clamping with the bending roll 60.
[0027] The bending roll 60 has a substantially semi-
circular shape with a portion thereof being cut out. A
flange 62 is provided below a circumferential surface 61,
and a recess 63 corresponding to the diameter of the
pipe (A) is formed in the circumferential surface 61. A
guide groove 64 extending obliquely is formed in the up-
per surface of the bending roll 60, and a pin 65 is vertically
arranged in the central portion of the guide groove 64.
Further, as shown in FIG. 5, a pin 67 is also vertically
arranged at the cut-out surface of the bending roll 60. As
shown in FIG. 7, a groove cam 68 including a substan-
tially semicircular track 68a and a track 68b extending
substantially radially from the end portion of the track 68a
is formed at the bottom surface of the bending roll 60.
[0028] Further, in the bending roll 60, a guide piece 69
fixed to the upper surface of the below-described fixed
block of the positioning means 70 is fitted in the guide
groove 64, the pin 65 is inserted into a long hole 69a
formed in the guide piece 69, and the pin 67 is inserted
into and supported by the below-described long hole
formed in the fixed block. Therefore, the bending roll 60
is moved along the guide piece 69.
[0029] As shown in FIG. 5, the positioning means 70
is provided with the fixed block 71 arranged vertically on
the upper surface of the side portion of a base plate 53
and a rotary block 73 rotatably supported by a shaft 72
on the side surface of the base 53.
[0030] A protruding portion 74 formed as a curved sur-
face corresponding to the diameter of the pipe (A) is
formed in the surface of the fixed block 71 on the rotary
block 73 side. A long hole 71a parallel to the base plate
53 is formed in the central portion of the fixed block 71.
[0031] A recess 75 is formed in the surface of rotary
block 73 on the fixed block 71 side. The bottom surface
section of the recess 75 is formed as a curved surface
corresponding to the diameter of the pipe (A). A roller 77
is provided at the bottom surface of the rotary block 73,
with a bracket 76 being interposed therebetween.
[0032] A cam 78 in the form of a truncated cone is
provided concentrically at the rotary shaft 52. As shown
in FIG. 6, a spring 79 is interposed between the bracket
76 and the base plate 53, and the roller 77 is pressed

against the cam 78 by the biasing force of the spring 79.
[0033] The deformation means 80 is provided with a
roll-shaped presser 81. An annular recess 82 corre-
sponding to the diameter of the pipe (A) is formed in the
circumferential surface of the presser 81. The presser 81
is supported at the plate-shaped arm 83, and the plate-
shaped arm 83 is fixedly attached to the rotary shaft 52.
As shown in FIGS. 6 and 7, a pin 84 that is fitted in the
groove cam 68 formed in the bending roll 60 is vertically
arranged at the upper surface of the plate-shaped arm 83.
[0034] In the deformation means 80, the plate-shaped
arm 83 rotates about the center of the rotary shaft 52 by
following the rotation of the rotary shaft 52, and the press-
er 81 moves along the circumferential surface of the
bending roll 60 and bends and deforms the pipe (A).
[0035] Further, where the plate-shaped arm 83 is ro-
tated, the pin 84 is pressed against the side wall of the
track 68b of the groove cam 68, and the bending roll 60
is guided by the guide piece 69 and moved in the direction
of the pipe (A). Therefore, the pipe (A) is accommodated
inside the recess 63 of the bending roll 60.
[0036] The apparatus main body 50a is lifted and ac-
tuated by the lifting means 40 of the above-described
embodiment.
[0037] In the pipe bending processing apparatus 50 of
the above-described configuration, where the motor 5 is
driven, first, the interval between the circumferential sur-
face of the bending roll 60 of the apparatus main body
50a and the annular recess 82 of the presser 81 is raised
to reach the pipe (A) by the lifting means 40. In this case,
since the movement of the pin 43 in the rotation direction
is restricted by the linear clit 45, the rotary shaft 52 is not
rotated. Where the pin 43 reaches the uppermost position
in the linear slit 45, the pin 43 is released from the linear
slit 45. Therefore, the pin 43 moves along the circumfer-
ential slit 46. In other words, the rotary shaft 52 is rotated.
[0038] Where the rotary shaft 52 is rotated, the cam
78 is accordingly rotated and the roller 77 runs on the
peak 78b of the cam 78. Therefore, the rotary block 73
is rotated about the shaft 72, and the recess 75 is en-
gaged with the pipe (A). As a result, the pipe (A) is
clamped by the rotary block 73 and the fixed block 71.
[0039] At the same time, the plate-shaped arm 83 is
also rotated about the rotary shaft 52. As a result, the
bending roll 60 is moved by the pin 84 toward the pipe
(A), and the pipe (A) is accommodated between the re-
cess 63 of the bending roll 60 and the recess 82 of the
presser 81. Further, the presser 81 revolves with respect
to the bending roll 60. Therefore, the pipe (A) is bent
along the bending roll 10.
[0040] The embodiments of the pipe bending process-
ing apparatus in accordance with the present invention
are explained above, but the present invention is not lim-
ited to the above-described embodiments and can be
variously changed and modified without departing from
the technical scope of the present invention defined by
the claims.
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INDUSTRIAL APPLICABILITY

[0041] With the pipe bending processing apparatus in
accordance with the present invention that is explained
hereinabove, the apparatus is made compact and re-
duced in cost. Therefore, this apparatus can be widely
used for bending pipes to be used in automobiles and
the like.

Claims

1. A pipe bending processing apparatus comprising an
apparatus main body having positioning means (20)
for positioning a pipe (A) with respect to a bending
roll (10) in response to rotation of a rotary shaft (2),
and deformation means (30) for bending the pipe (A)
by moving the pipe (A) along the bending roll (10)
while pressing the pipe (A) against the bending roll
(10), characterised in that an outer cylinder (44) in
which a linear slits (45) is formed along a bus line
and a circumferential slits (46) extending in a circum-
ferential direction is formed at an upper end of the
linear slit (45) is arranged in a machine casting (4),
an inner cylinder (41) formed with a spiral groove
(42) is rotatably arranged inside the outer cylinder
(44), the rotary shaft (2) is inserted into the inner
cylinder (41) so as to be vertically movable and ro-
tatable, a pin (43) is provided in a protruding manner
at the rotary shaft (2) and is inserted into the spiral
groove (42) of the inner cylinder (41) and into the
linear slit (45) of the outer cylinder (44), the inner
cylinder (41) is linked to an output shaft of a rotary
actuator (5), and the rotary shaft (2) is lifted and is
also rotated at an uppermost position by the rotary
actuator (5).

2. The pipe bending processing apparatus according
to claim 1, wherein the bending roll (60) is arranged
to be movable back and forth with respect to the pipe
(A), a groove cam (68) is formed in a bottom surface
of the bending roll, a plate-shaped arm (83) is fixedly
installed at the rotary shaft, a pin (84) is vertically
arranged on an upper surface of the plate-shaped
arm (83) and is inserted into the groove cam (68) of
the bending roll (60), the plate-shaped arm (83) is
rotated following the rotation of the rotary shaft (52),
and the bending roll (60) is moved toward the pipe
(A) by the pin (84) and the groove cam (68) of the
bending roll (60).

Patentansprüche

1. Rohrbiegevorrichtung, umfassend ein Hauptgehäu-
se mit Positioniermittel (20) zur Positionierung eines
Rohrs (A) zu einer Biegerolle (10) auf eine Drehung
einer Rotationswelle (2) hin und Umformmittel (30)

zum Biegen eines Rohrs (A) durch Bewegung des
Rohrs (A) entlang der Biegerolle (10) während das
Rohr (A) gegen die Biegerolle (10) gepresst wird,
dadurch gekennzeichnet, dass
ein Außenzylinder (44), in den ein Linearschlitz (45)
entlang einer Verstellrichtung und ein Umfangs-
schlitz (46) in Umfangsrichtung am oberen Ende des
Linearschlitzes (45) eingeformt sind, in einem Vor-
richtungsgehäuse (4) angeordnet ist,
ein Innenzylinder (41) mit einer Wendelnut (42) dreh-
bar im Außenzylinder (44) angeordnet ist, wobei die
Rotationswelle (2) so im Innenzylinder (41) einge-
setzt ist, dass sie vertikal beweglich und verdrehbar
ist,
ein Stift (43) in vorstehender Weise an der Rotati-
onswelle (2) vorgesehen sowie in die Wendelnut (42)
des Innenzylinders (41) und in den Linearschlitz (45)
des Außenzylinders (44) eingesetzt ist, sowie der
Innenzylinder (41) mit einer Ausgangswelle eines
Rotationsaktuators (5) verbunden ist und die Rota-
tionswelle (2) vom Rotationsaktuator (5) angehoben
und in der obersten Position auch verdrehbar ist.

2. Rohrbiegevorrichtung nach Anspruch 1, wobei die
Biegerolle (10, 60) vor- und rückwärts beweglich
zum Rohr (A) angeordnet ist,
eine Führungsnut (68) in einer Unterseite der Bie-
gerolle angeordnet ist,
ein plattenförmiger Arm (83) fest an der Rotations-
welle montiert ist,
ein Stift (84) vertikal an einer Oberfläche des teller-
förmigen Arms (83) angeordnet und in die Führungs-
nut (68) der Biegerolle (60) eingesetzt ist,
wobei der plattenförmige Arm (83) bei Rotation der
Rotationswelle (52) drehbar ist, und die Biegerolle
(60) durch den Stift (84) zum Rohr (A) und zur Füh-
rungsnut (68) der Biegerolle (60) hin bewegt wird.

Revendications

1. Dispositif pour effectuer le cintrage de tuyaux com-
prenant un corps principal de dispositif comportant
des moyens de positionnement (20) pour positionner
un tuyau (A) par rapport à un rouleau de cintrage
(10) en réponse à la rotation d’un arbre tournant (2),
et des moyens de déformation (30) pour cintrer le
tuyau (A) en déplaçant le tuyau (A) le long du rouleau
de cintrage (10) tout en pressant le tuyau (A) contre
le rouleau de cintrage (10), caractérisé en ce que
un cylindre extérieur (44) dans lequel une fente li-
néaire (45) est formée le long d’une barre omnibus
et une fente circonférentielle (46) s’étendant dans
une direction circonférentielle est formée en une ex-
trémité supérieure de la fente linéaire (45) est agen-
cée dans un carter de machine (4),
un cylindre intérieur (41) formé avec une rainure spi-
rale (42) est agencé à rotation à l’intérieur du cylindre
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extérieur (44), l’arbre tournant (2) est inséré dans le
cylindre intérieur (41) de façon à être mobile verti-
calement et à pouvoir tourner,
un plot (43) est placé de façon à faire saillie au niveau
de l’arbre tournant (2) et est inséré dans la rainure
spirale (42) du cylindre intérieur (41) et dans la fente
linéaire (45) du cylindre extérieur (44), le cylindre
intérieur (41) est lié à un arbre de sortie d’un action-
neur tournant (5), et l’arbre tournant (2) est soulevé
et est aussi mis en rotation dans une position la plus
haute par l’actionneur tournant (5).

2. Dispositif pour effectuer le cintrage de tuyaux selon
la revendication 1, dans lequel le rouleau de cintrage
(60) est agencé pour être mobile d’avant en arrière
par rapport au tuyau (A), une came en rainure (68)
est formée dans une surface inférieure du rouleau
de cintrage, un bras de forme plate (83) est installé
de manière fixe sur l’arbre tournant, un plot (84) est
agencé verticalement sur une surface supérieure du
bras de forme plate (83) et est inséré dans la came
en rainure (68) du rouleau de cintrage (60), le bras
de forme plate (83) est mis en rotation suivant la
rotation de l’arbre tournant (52), et le rouleau de cin-
trage (60) est déplacé vers le tuyau (A) par le plot
(84) et la came en rainure (68) du rouleau de cintrage
(60).
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