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(57) Abréegée/Abstract:

A combined processing apparatus includes a punching mechanism having a punch or a drill for punching in a hollow material, ana
a bending mechanism for bending the hollow material. A core bar Is inserted into the hollow material. The core bar Is provided with

a recess portion In correspondence to a position of the punch or the drill, which serves as a die upon punching a hole in the hollow
material.
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ABSTRACT OF THE DISCLOSURE

A combined processing apparatus includes a punching
mechanism having a punch or a drill for punching in a hollbw
material, and a bending mechanism for bending the hollow
material. A core bar is inserted into the hollow material. The
core bar is provided with a recess portion in correspondence to

a position of the punch or the drill, which serves as a die upon

punching a hole in the hollow material.
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COMBINED PROCESSING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention:
The present invention relates to a combined processing

apparatus which can perform a punching process while bending a

~hollow material as a workpiece.

2. Description of the Related Art:

Figs. 5A to 5C hereof are views which explain a bending
process and a punching process of an extruded material in
accordance with a conventional method, which generally comprises
the following steps for bending and punching a workpiece. Figs.
OA and 5B show principles of a conventional typical bender.

In Fig. 5A, a bender 100 is provided with a metal mold 101,
a fixed chuck 102 and a movable chuck 103. A hollow material as

a workpiece 104 is clamped by the fixed chuck 102 and the movable

chuck 103. The movable chuck 103 applies a tension to the hOllow

material 104 in a direction of arrow (1)..

Fig. 5B shows a bending process which is performed by moving
the movable chuck 103 in a direction toward the metal mold 101 as
shown 1in arrow (2) while applying a tension to the hollow

material 104 by means of the movable chuck 103, thereby pressing

the hollow material 104 to a curved surface 105 of the metal mold

101.
Fig. 5C shows a punching process which is performed by

punching holes 108 and 109 in the bent hollow material 104 by
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means of drills 106 and 107 of a drilling machine.

However, 1in the above conventienal_ embodiment, it is
necessary to take off the workpiece from the bending machine and
set the workpiece to the drilling machine. Accordingly, since
the above conventional embodiment requires two steps for
processing, there 1is a problem that a time necessary for

processing 1s extended so that a cost necessary for processing is

increased.

Figs. 6A, 6B, 6C and 6D hereof show several kinds of Cross

sections of a conventional workpiece. When various kinds of
small parts are attached to the workpiece or the workpiece is
attached to the other member by a bolt or the like, it is

necessary to punch the workpiece so as to insert the bolt or the

like or to attach a clip thereto. Concrete examples thereof will

be explained below.

Fig. 6A shows an example in Which a workpiece 111 having a
channel shape is mounted on a die 112 and a hole 114 is punched by
a punch 113. Reference numeral 115 denotes a pun'ching scrap.

Fig. 6B shows an example in which a hole 124 is punched in a
workpiece 121 having' a rectangular cross section by a punch 123.
Reference numeral 125 denotes a punched scrap. In the case the
workpliece 121 is a light alloy extruded material such as an
aluminum alloy and the like, since a rigi-dity 1s small, a punched
surface is curved downward as shown and it' is neCessary- to

correct this curved deformation so that a number of the
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précessing step 1s increased and a cost for processing is
increased. Accordingly, it is necessary to form the workpiece
111 into a channel shape as shown in Fig. 6A, thereby directly
receiving the surface to be punched by the die 112. Otherwise,
as shown in Fig. 5C mentioned above, it is necessary to punch by
the drills 106 and 107. Because the drills 106 and 107 give less
effect to the hollow material 104 as a workpiece t’han the punch

123.

Figs. 6C and 6D show examples in which a clip 133 having an
inverted-T cross section is attached to a workpiece 133 with a
recessed groove 131. If an extrude molding is employed, the
recessed groove 131 can be integrally formed with ease so that it
1s not necessary to punch the workpiece 132.

However, as 1is apparent from Figs. 6A and 6B, 1f the
workpilece has a rectangular cross section, there is no way for
forming a hole without punching by the drills so that thé hole is
limited to a circular hole.

Further, the examples of Figs. 6C and 6D have a problem that
the weight is increased at a degree of the recessed groove 131 so

that the cost for material is increased and the total weight of

the structure is increased.

SUMMARY OF THE INVENTION

In accordance with the present invention, there is provided

a combined processing apparatus for bending a hollow material as

-3~
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a Wbrkpiece and punching in the hollow material, which comprises:
a core bar having at least one recessed portion formed on one
surface thereof and being designed for insertion into the hollow
material; a punching mechanism having a punching device in
correspondence to the recessed portion'and being designed for
punching a hole in the hollow material by.entering a front end
portion of the puncﬁing device into the recessed portion; at

least one tilting core bar mounted to a front end of the core bar

~in such a manner as to freely tilt; and a bending mechanism for

bending the hollow material about the tilting core bar, thereby
continuously performing a punching process and a bending process
to the hollow material.

In one preferred embodiment, a punch or a drill may be used

as the punching device. The punch or drill punches a hole in the

hollow material by using the core bar as a die. Next, the bending
mechanism performs a bending process to the hollow material.
Accordingly, the punching process and the bending process of the
hollow material can be performed by only .one step so that a
reduction of the processing time and a miniaturization of the
assoclated equipment can be achieved.

The -head tilting. core bar among the tilting core bar is
pivotally connected to the core bar in such a manner as to rotate

in vertical and horizontal directions relative to the core bar,

thereby céping with wvarious kinds of bending of the hollow

material.
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A rod is mounted to a rear end portion of the core bar for
restricting the motion of the core bar at a predetermined
position. Due to the restriction of the core bar by this rod, a
hole 1is punched 1in a predetermined position of the hollow
material.

The bending mechanism has a bending piece for bending the
hollow material. The bending piece has a through hole for
allowing passage of the hollow material therethrough. The
bending plece 1s constructed such that it can.be adjusted 1in
posture three-dimensionally so as to perform various kinds of

bending to the hollow material.

The combined processing apparatus 1in accordance with the

present invention further includes a workpliece guide member for

guiding the hollow material so as to prevent transverse movement
of the hollow material upon bending of the hollow material by the

bending mechanism.

BRIEF DESCRIPTION OF THE DRAWINGS
A preferred embodiment of the present invention will be
explained in detail below with réference to the accompanying
drawlngs, 1in which:
Fig'. 1l is a perspective view which shows a combined
processing apparatus in accordance with the present invention;
Fig. 2 1s a cross sectional &iewof a combined processing

apparatus;
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Fig. 3 1s a perspective view which shows an example of a
hollow material manufactured by a combined processing apparatus
in accordance with the present invention;

Fig. 4 is a cross sectional view which shows a modified
embodiment of a combined processing apparatus:

Figs. 5A to 5C are views which explain a bending process and
a punching process of an extruded material in accordance with a

conventional method: and

Figs. 6A to 6D show several kinds of cross sections of a

conventional workpiece.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The following description is merely exemplary in nature and
1s in no way intended to limit the invention or its application
Or uses.

In Fig. 1, a combined processing apparatus 1 has a puhching
mechanism for punching in a hollow material 4 as a workpiece and
disposed bn a bed 2. A workpiece guide member 19 for preventing
a side run-out with bore and the like of the hollow material 4 at
a time of continuously bending the hollow material 4 is provided
in a downstream of the punching mechanism 10. A bending
mechanism 20 for bending the hollow material 4 to wvarious
directions is provided in an outlet side of the bed. A core bar
30 (referring to Fig. 2) is inserted into the hollow material 4.

The core bar 30 serves as a die for punching in the hollow

-6 -
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maferial 4.

A bending device so-called multi-bender is used as the
bending mechanism 20. The bending mechanism 20 has a bending
piece 21 including a through hole 4a for passing the hollow
material 4 so as to perform a bending process of the hollow
material 4. The bending pieoe 21 1s held by a holding member 23
through a horizontal axis 22 in such a manner that the bending
piece 21 can rotate in a vertical direction. The holding member
23 has a perpendicular axlis 24 for rotating the holding member 23
in a horizontal direction. Further, the holding member 23 is
mounted to a swing wheel 25 through the perpendicular aXis 24 .
The swing wheel 25 has gear teeth and is swung in a direction of
an arrow by rotation of a gear 26 which is engaged with the gear
teeth. The gear 26 moves a total structure consisting of the
swing wheel 25, the holding member 23 and the bending piece 21.
The perpendicular axis 24 moves the holding member 23 and the
bending piece 21. The horizontal axis 22 moves only the bending
plece 21. Accordingly, the bending piece 21 is adjusted in a
three-dimensional direction. Namely, by adjusting the posture
of the bending piece 21 three- dimensionally, the hollow material
4 can be bent in only a vertical direction, or in a horizontal and
vertical directions, or a twisting direction or in the other
directions. The posture or attitude of the bending piece 21 for
performing the above wvarious kinds of bending process can be

controlled by a controller 27.

-7 -
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In Fig. 2, the punching mechanism 10 has a stand block 11
mounted on the bed 2. A holder 12 is mounted in the stand block
11 in such a manner as to mové in a vertical direction. The
holder 12 is ascended and descended by an oil hydraulic cylinder
13 (referring to Fig. 1). A plurality of punches 14, 15 and 16
are provided on a lower surface of the holder 12. A pair of guide
grooves lla and lla extending in a vertical direction are formed
on the stand block 11. A pair of convex surfaces 12a and l2a
eXtending in a vertical direction so as to correspond to the
gulide grooves lla and lla are formed on the holder 12. The convex
surfaces 12a and 12a are fitted into the guide grooves 11a and 1la
and the holder 12 is vertically moved along the guide groov'es lla
and l1lla. A through hole 11b fo: passing thé hollow matérial 4
therethrough is formed in the stand block 11.

The workpiece guide member 19, the detailed inner structure
Of which is omitted, serves to guide the hollow material 4 in such
a manner as to prevent a side run-out with bore of the hollow
material 4 at a time of bending the hollow material 4 'by means of
the bending mechanism 20. A guide hole 19a communicated with the
through hole 11b is formed in the workpiece guide member 19.

The core bar 30 is a member which is inserted into the hollow
material 4, has a rod 31 in a rear end thereof and is provided
with recessed portions 32, 33 and 34 which correspond to a shape
of the punches 14, 15 and 16 of the holder 12 on an upper surface

thereof. Two tilting core bars 35 and 36 are connected to a front

-8 -
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end portion of the core bar 30 in such a manner as to freely tilt.
The tilting core bars 35 and 36 prevent the hollow material 4 from
being bent with a flat state at a time of bending the hollow
material 4 by means of the bending piece 21 and bend the hollow
material 4 in a state of a round circle. Further, in the present
invention, the tilting core bar 35 for connection disposed in a
middle may be omitted and the tilting core bar 36 disposed in a
head may be directly mounted to the core bar 30. Still further.,
the head tilting core bar 36 is pivotally connected in such a
manner as to freely tilt not only in a vertical direction but also
in a lateral direction (an inside and outside direction in the
drawing).

Next, an operation of the combined processing apparatus
having the above structure will be explained below.

In Fig. 2, the straight hollow material 4 is pressed into the
through hole 11b of the stand block 11 and the guide hole 19a of
the workpiece guide member 19 in a direCtion shown 1n the arrow
(1) so as to enter the front end portion of the hollow material
4 into the bending piece 21. At this time, a center of the
bending piece 21 is en a line LL1. The core bar 30 is inserted
into the hollow material 4 in accordance with the arrow (1) until
the tilting'core'ba: 36 reaches the bending piece 21. 1In this
case, the hollow material 4 to which the tilting core bars 35 and
36 and the core bar 30 are previously inserted may be pressed into

the stand block 11 and the workpiece guide member 19. 1In the

-9~
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present invention, operating orders are not limited to this
embodiment.

Next, the hollow material 4 is bent by rotating the bending
piece 21 upward as shown in the arrow (2). Then, thereafter the
extruding mechanism (not shown) extrudes only the hollow material
4 at a low speed as shown in the arrow (1). Accordingly, the
hollow material 4 can be continuously bent. In this case, the
core bar 30 is stopped so as not to be moved in a moving direction
of the hollow material 4. Concretely speaking, when each of the
recessed portions 32, 33 and 34 reaches a position corresponding
to each of the positions of the punches 14, 15 and 16, a motion of
the core bar 30 is restricted by the rod 31.

- Next, when a predetermined portion of the hollow material 4
reaches the stand block 11, the holder 12 is immediately
descended and the punches 14, 15 and 16 are entered into the
recessed portions 32, 33 and 34 so as to punch in the hollow
material 4.

-Fig. 3 shows an example of the hollow material which is
manufactured by the combined processing apparatus in accordance
with the present invention. For example, the hollow material 4
1s a curbed beam, a linear portion of which is provided with a
rectangular hole 41, a circular hole 42 and an oval hole 43 in a
middle thereof. Accordingly, the combined processing apparatus
in accordance with the present invention is characterized in that

an opening having an optional shape and an optional size can be

-10-
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fofmed by modifying a shape of the punches 14, 15 and 16 and the
recessed portions 32, 33 and 34 shown in Fig. 2, and that a
deflection or the like is not generated in the hollow material 4
by serving the core bar 30. as the die as shown in Fig. 2.

Fi1g. 4 is a cross section which shows a modified embodiment
of the combined processing apparatus in accordance with the
present invention, in which drills 45, 46 and 47 are employed in
the punching mechanism 10, the other structures are similar to
that of ,.F'ig. 2, the same reference numerals are attached to the

same elements and the detailed explanation thereof is omitted.
Accordingly, a hole i-s punched in a predetermined position of the
hollow material 4 by each of the drills 45, 46 and 47.

In Figs. 2 to 4, an embodiment in which the hole is punched
on the upper surface of the hollow material 4 is shown, however,

the hole can be punched on a side surface or a lower surface of
the hollow material 4.

Fuarther, a number of the punches 14, 15 and 16 and a number
of the drills 45, 46 and 47 are optionally selected.

As mentioned above, in accordance with the combined
processing apparatus of the present invention, a bending pr'ocess
and a punching process can be performed at a'single step and a
shape of a hole can be optionally selected.

Obviously, various minor changes and modifications are
possiblé in the light of the above teaching. It is to be

understood that within the scope of the appended claims, the

-11-
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present invention may be practiced otherwise than as specifically

described.
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WHAT IS CLAIMED IS:

1. A combined processing apparatus for bending a hollowmaterial
as a workpiece and punching in the hollow material, comprising:

a core bar having at least one recessed portion formed on one
surface thereof and being designed for insertion into said hollow
material;

a punching mechanism ‘having a punching device in
correspondence to said recessed portion and being designed for
punching a hole in said hollow material by entering a front end
portion of said punching device into said recessed portion;

at least one tilting core bar mounted to a front end of said
core bar in suCh a manner as to freély tilt; and

a bending mechanism for bending the hollow material about
said tilting core bar, thereby continuously performing a punching

process and a bending process to said hollow material.

2. A combined processing apparatus as recited in claim 1,

wherein said tilting core bar includes a head tilting core bar

pivotally connected to said core bar in such a manner as to rotate

in vertical and horizontal directions relative to said core bar.

3. A combined processing apparatus as recited in claim 1,

wherein said core bar has a rod mounted to a rear end portion

thereof for restricting the motion of said core bar at a

~13-
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predetermined position.

4. A combined processing apparatus as recited in claim 1,
wherein said bending mechanism includes a bending piece for

5 bending said hollow material.

5. A combined processing apparatus as recited in claim 3,
wherein said bending piece can be adjusted in posture three-

dimensionally.

10

6. A combined p'rocessing apparatus as recited in claim 1,
further comprising a workpiece guide member for guiding said
hollow material so as to prevent transverse movement of said
hollow material upon bending of the hollow material via the

15 bending mechanism.

~14-
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FIG.4
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FIG.5A
(FR/IOR ART)
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