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(54) SLENDER BODY MOLDING DEVICE

(57) A press machine 28 is fixed to a table 22 mov-
able in the longitudinal direction of a strip material 21,
and a moving unit 43 for moving the table 22 is provided.
Even if the forced-back amount of the strip material 21
due to burrs varies according to changes of the kind of
strip material 21, the table 22 and the press machine 28

can be integrally moved by the amount of variation by
the moving unit 43 so that the distance between the po-
sition of processing (punching) of the strip material 21
by the press machine 28 and the position of cutting of
the strip material 21 by the cutting machine 49 can be
adjusted to a design value.
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Description

<Technical Field>

[0001] This invention relates to a forming apparatus
for strip materials which sequentially cuts a strip material
into pieces while feeding the strip material in the longi-
tudinal direction thereof and bends each of the pieces
into a predetermined shape.

<Background Art>

[0002] A forming apparatus for strip materials, such
as that described in JP-H01-109316U, has heretofore
been known, and a related art such as that described in
JP-H03-165941A has heretofore been known. The
forming apparatus described in JP-H01-109316U is
equipped with a feeder which intermittently feeds a strip
material in the longitudinal direction thereof at a con-
stant pitch, a partial processing machine (press ma-
chine) which is placed on a downstream side of the feed-
er and performs partial processing (punching of two
holes) on the strip material, a cutting machine which is
placed on a downstream side of the partial processing
machine and cuts out pieces each having a length sub-
stantially equal to the constant pitch by cutting the strip
material approximately in the longitudinal direction
thereof, and a bending machine which is placed on a
downstream side of the cutting machine and bends each
of the pieces into a predetermined shape. The feeder,
the partial processing machine, the cutting machine and
the bending machine are individually fixed to the same
frame in the state of being spaced apart from one an-
other by a predetermined distance.
[0003] However, such a conventional forming appa-
ratus for strip materials has the problem that a replace-
ment process to be performed according to changes of
the kind of strip material needs complicated and long-
time work as will be described below.
[0004] The first reason for this is as follows. When a
strip material is cut into pieces by a cutting machine,
burrs are produced at the cutting position of each of the
pieces, and the strip material is forced back toward a
supply side due to accumulation of burrs produced at
each of the pieces by their accumulating amount. The
sizes of the burrs differ among the kinds of strip materi-
als. Accordingly, even if a distance L1 between a rec-
tangular processed hole 12 formed by a press machine
and a cutting position 13 is adjusted to a design value
in a previous kind of strip material 11 as shown in Fig.
9A, a distance L2 between the processed hole 12 and
the cutting position 13 becomes a value different from
the design value in the case of a different kind of strip
material 11 as shown in Fig. 9B. In such a case, as
shown in Fig. 10, a punching die set 15 of a press ma-
chine 14 is moved in the longitudinal direction of the strip
material 11 by the rotation of adjustment screws 16 so
that the distance L2 is adjusted to the design value, but

it is technically extremely difficult to move the die set 15
by the amount of variation (L2-L1) between the previous
process and the present process without deviating the
die set 15 in the width direction of the strip material 11,
so that the process becomes complicated and a long
time is needed.
[0005] The second reason is as follows. In the case
where a piece is bent into a predetermined shape by
being pressed against a die by a bending tool of a bend-
ing slide unit, the die of a bending machine needs to be
replaced with a die appropriate for a new strip material
according to a change of the kind of strip material, but
since the die is conventionally removably mounted on a
front wall of a frame of the bending machine by a plurality
of bolts, replacement of the die needs to be performed
in such a way that after this plurality of bolts have been
removed, the die is replaced, and after that, the bolts
are fastened. In addition, at this time, the die must be
set at a highly accurate position, so that the process be-
comes complicated and a long time is needed.

<Disclosure of the Invention>

[0006] An object of this invention is to provide a form-
ing apparatus for strip materials which is capable of rap-
idly and easily executing a replacement process to be
performed according to changes of the kind of strip ma-
terial.
[0007] First, such object is achieved by providing a
forming apparatus for strip materials which comprises a
feeder for intermittently feeding a strip material in a lon-
gitudinal direction thereof at a constant pitch, a partial
processing machine placed on a downstream side of the
feeder and operative to perform partial processing on
the strip material, a cutting machine placed on a down-
stream side of the partial processing machine and op-
erative to cut out a piece having a length substantially
equal to the constant pitch by cutting the strip material
approximately in a width direction thereof, and a bend-
ing machine placed on a downstream side of the cutting
machine and operative to bend the piece into a prede-
termined shape. In the forming apparatus, the partial
processing machine is fixed to a table movable in the
longitudinal direction of the strip material, and a moving
unit is provided for moving the table.
[0008] Second, such object is achieved by providing
a forming apparatus for strip materials which comprises
a feeder for intermittently feeding a strip material in a
longitudinal direction thereof at a constant pitch, a par-
tial processing machine placed on a downstream side
of the feeder and operative to perform partial processing
on the strip material, a cutting machine placed on a
downstream side of the partial processing machine and
operative to cut out a piece having a length substantially
equal to the constant pitch by cutting the strip material
approximately in a width direction thereof, and a bend-
ing machine placed on a downstream side of the cutting
machine and operative to bend the piece into a prede-
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termined shape. The bending machine includes opena-
ble and closable paired grasping claws each having a
front section projecting forwardly from a front wall of a
frame of the bending machine, an opening and closing
unit placed in the frame and operative to apply opening
and closing driving forces to the grasping claws and op-
erative to close the grasping claws and grasp and lock
a die placed in abutment with the front wall of the frame,
and a plurality of bending slide units supported on the
frame so as to surround the die and operative to bend
the piece by sequentially pressing their bending tools
against the die via the piece.
[0009] First, in the invention, the partial processing
machine is fixed to the table movable in the longitudinal
direction of the strip material and the moving unit for
moving the table is provided, so that even if the forced-
back amount of the strip material varies according to
changes of the kind of strip material, the distance be-
tween the position of processing of the strip material by
the partial processing machine and the position of cut-
ting of the strip material by the cutting machine can be
adjusted to a design value only by moving the partial
processing machine together with the table in the longi-
tudinal direction of the strip material by the amount of
variation of the forced-back amount by means of the
moving unit. Accordingly, a replacement process can be
rapidly and easily performed. In addition, the above-
mentioned construction can easily cope with a case
where the sizes of burrs vary with the lapse of time or
the mounting position of a processing tool of the partial
processing machine must be deviated.
In addition, the bending machine includes the openable
and closable paired grasping claws each having the
front section projecting forwardly from the front wall of
the frame of the bending machine, the opening and clos-
ing unit placed in the frame and operative to apply open-
ing and closing driving forces to the grasping claws and
operative to close the grasping claws and grasp and lock
the die placed in abutment with the front wall of the
frame, and the plurality of bending slide units supported
on the frame so as to surround the die and operative to
bend the piece by sequentially pressing their bending
tools against the die via the piece. Accordingly, when
the kind of strip material is changed, the opening and
closing unit opens the grasping claws to release the die
from the grasp of the grasping claws, and after that, a
die appropriate for a new kind of strip material is brought
into abutment with the front wall of the frame and the
grasping claws are closed to grasp and lock the die,
thereby completing replacement of the die. Accordingly,
the replacement process can be rapidly and easily per-
formed. In addition, at this time, only the front sections
of the grasping claws project from the front wall of the
frame, and the rear sections of the grasping claws and
the opening and closing unit are arranged in the frame,
so that the front surface of the front wall can be effec-
tively utilized as an area in which to place the plurality
of bending slide units.

[0010] Furthermore, since the cutting machine is ar-
ranged in the vicinity of the bending position of the bend-
ing machine, it is possible to decrease the forced-back
amount due to the above-mentioned burrs. Particularly
when one of the pieces is cut obliquely with respect to
the width direction thereof, it is possible to effectively
prevent the problem that the obliquely cut piece hides
under or rides on an adjacent piece.
[0011] In addition, since the feeder is also fixed to the
table, the strip material can be integrally moved by the
feeder while the table is being moved, so that it is pos-
sible to prevent discard of a partially processed strip ma-
terial located between the partial processing machine
and the cutting machine, whereby it is possible to im-
prove the yield of products.
[0012] In addition, in the present application, each of
the bending slide units is made of a slider movable to-
ward and away from a die, a bending tool mounted on
a forward end section of the slider, and a transport unit
which moves the slider toward and away from the die.
An accommodating hole in which a lock member having
at its forward end a locking engagement section having
an L-like cross-sectional shape bent toward one side is
movably accommodated is formed in the forward end
section of the slider, while a bending engagement sec-
tion having an L-like cross-sectional shape bent toward
the other side and being capable of engaging with the
locking engagement section is provided at the proximal
end of the bending tool whose proximal end section is
to be inserted into the accommodating hole. Further-
more, a window is formed in an internal surface of one
side of the accommodating hole, and a groove is formed
in the proximal end section of the bending tool on one
side thereof. Accordingly, the bending tool may be
mounted on the slider by inserting the proximal end sec-
tion of the bending tool into the accommodating hole
while the bottom of the groove is brought in sliding con-
tact with the internal surface of the one side of the ac-
commodating hole located on the forward end side rel-
ative to the window and while the projecting section is
inserted in the window, then translating the bending tool
toward the other side to engage the bending engage-
ment section with the locking engagement section, and
then moving the lock member toward a deep side of the
accommodating hole by means of a moving mechanism
until at least a part of the projecting section reaches a
side deeper than the window.
[0013] According to the above-mentioned construc-
tion, during replacement of a die, it is possible to easily
and rapidly perform replacement of the bending tools of
the bending slide units.

<Brief Description of the Drawings>

[0014]

Fig. 1 is a schematic front view showing one em-
bodiment of this invention;
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Fig. 2 is a plan view of an opening and closing unit
which grasps a die;
Fig. 3 is a perspective view of the opening and clos-
ing unit which grasps the die;
Fig. 4 is a cross-sectional plan view of the opening
and closing unit;
Fig. 5 is a perspective view of a bending slide unit;
Fig. 6 is a partially broken plan view of a section
where a slider and a bending tool are joined to each
other;
Fig. 7 is a cross-sectional view taken along line
VII-VII of Fig. 6;
Fig. 8 is a schematic front view similar to Fig. 1,
showing another embodiment of this invention;
Figs. 9A and 9B are plan views of different strip ma-
terials in which processed holes are formed; and
Fig. 10 is a schematic front view of a conventional
press machine.

[0015] In the drawings, 20 ··· forming unit, 21 ··· slan-
der material, 22 ··· table, 23 ··· feeder, 28 ··· partial
processing machine, 43 ··· moving means, 46 ··· bend-
ing machine, 47 ··· frame, 48 ··· front wall, 49 ··· cutting
machine, 54 ··· piece, 56 ··· opening and closing means,
67 ··· grasping claw, 72 ··· bending slide unit, 84 ··· slider,
85 ··· accommodating hole, 86 ··· lock member, 87 ···
locking engagement section, 92 ··· bending tool, 93 ···
transport means, 94 ··· bending engagement section, 97
··· window, 98 ··· groove, 99 ··· projecting section, and
110 ··· moving mechanism.

<Best Mode for Carrying Out the Invention>

[0016] One embodiment of the invention will be de-
scribed below with reference to the accompanying
drawings.
[0017] In Fig. 1, reference numeral 21 denotes a me-
tallic strip material which is made of a band-shaped plate
material or a wire-shaped material and is a work to be
processed. The strip material 21 extends horizontally
from one side toward the other side, and after the strip
material 21 has been cut into pieces of the same length
by a forming machine 20, each of the pieces is formed
into a product by bending. Reference numeral 22 de-
notes a horizontal rectangular plate-shaped table
placed immediately below the strip material 21, and a
feeder 23 which intermittently feeds the strip material 21
at a constant pitch in the longitudinal direction thereof;
in this embodiment, from one side toward the other side,
is fixed to the top surface of one side of the table 22.
The feeder 23 has a body 24, a top roller 25 supported
by the body 24 and located above the strip material 21,
and a bottom roller 26 supported by the body 24 and
located below the strip material 21, and at least one of
the top and bottom rollers 25 and 26 is rotationally driven
as needed, by a rotating unit which is not shown. As the
top and bottom rollers 25 and 26 are intermittently rotat-
ed by a predetermined amount by the rotating unit while

the top and bottom rollers 25 and 26 are clamping the
strip material 21 from above and below, the strip material
21 is intermittently fed at a constant pitch from one side
toward the other side by the top and bottom rollers 25
and 26.
[0018] A press machine 28, which serves as a partial
processing machine which performs partial processing
on the strip material 21; in this embodiment, forms rec-
tangular processed holes 12 as shown in Figs. 9A and
9B by way of example, is placed on a downstream side,
i.e., the other side, of the feeder 23. The press machine
28 is fixed to the top surface of the table 22 on the other
side thereof. Typical examples of the partial processing
are, in addition to piercing using punching as in this em-
bodiment, trimming which removes unnecessary areas
by cutting, and stamping which forms an uneven pattern
on a part of the surface of the strip material 21. The press
machine 28 is made of a body 29 and a die set 30 re-
movably mounted on the body 29. The die set 30 is
made of a die holder 31 on which a die is mounted, a
plurality of guide posts 32 uprightly provided on the die
holder 31, and a punch holder 34 which can move up
and down by slidably engaging with the guide posts 32
immediately above the die holder 31 and has a punch
33 mounted on its bottom surface.
[0019] When the punch holder 34 is moved down by
a lifting unit contained in the body 29 and the punch 33
is inserted into the die, the processed holes 12 each
having the same shape as the cross-sectional shape of
the punch 33 are formed in the strip material 21. Con-
versely, a die holder on which a die is mounted may be
placed above the strip material 21 and a punch holder
on which a punch is mounted may be placed below the
strip material 21 so that the processed holes 12 can be
formed in the strip material 21 by moving up the punch
holder. Reference numeral 35 denotes a guide plate
which is placed between the feeder 23 and the press
machine 28 so as to guide the strip material 21 between
the feeder 23 and the press machine 28 while support-
ing the strip material 21 from below.
[0020] A screw shaft 39 made of a ball thread rotata-
bly supported at both ends by bearings 38 and arranged
to extend in parallel with the strip material 21 is placed
immediately below the table 22. The screw shaft 39 is
screwed through a screw block 40 fixed to the bottom
surface of the table 22. Reference numeral 41 denotes
a driving section joined to one end of the screw shaft 39.
The driving section 41 gives rotational driving force to
the screw shaft 39 on the basis of control signals from
a control section 42, thereby causing the table 22, the
feeder 23 and the press machine 28 to move integrally
in the longitudinal direction of the strip material 21. The
driving section 41 may use, for example, a servo motor
or a stepping motor. In addition, the screw shaft 39, the
screw block 40, the driving section 41 and the control
section 42 as a whole constitute a moving unit 43 which
causes the table 22 movable in the longitudinal direction
of the strip material 21 to move together with the feeder
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23 and the press machine 28. The moving unit 43 may
use a servo cylinder and the like.
[0021] Reference numeral 46 denotes a bending ma-
chine which is generally called a multi-forming machine
and is placed on a downstream side of the press ma-
chine 28; in this embodiment, on the other side of the
same. A frame 47 of the bending machine 46 has a ver-
tically extending, front wall 48 at its front end, and a cut-
ting machine 49 is mounted on the front surface of the
front wall 48. The cutting machine 49 is arranged in the
vicinity of a die 50 on an upstream side (one side) of the
bending position of the bending machine 46, i.e., a po-
sition where the die 50 is placed, so that the bending
machine 46 is placed on a downstream side (the other
side) of the cutting machine 49. The cutting machine 49
cuts the strip material 21 approximately in the width di-
rection thereof each time the feed of the strip material
21 by the feeder 23 comes to a stop, and successively
cuts out pieces 54 each having a length substantially
equal to the feed pitch (constant pitch) of the strip ma-
terial 21. A screw shaft 52 arranged to extend in parallel
with the strip material 21 is rotatably supported via bear-
ings 51 on the front wall 48 immediately below the cut-
ting machine 49, and is screwed through a screw block
53 fixed to the bottom end of the cutting machine 49.
Accordingly, a cutting position for the strip material 21
can be simply and easily adjusted by rotating the screw
block 53 to move the cutting machine 49 in the longitu-
dinal direction of the strip material 21.
[0022] An opening and closing unit 56 which is placed
in the frame 47 in such a manner that its front end is
mounted on the rear surface of the front wall 48 will be
described below with reference to Figs. 1, 2, 3 and 4.
The opening and closing unit 56 is made of a pair of
opening and closing mechanisms 57 which are separat-
ed from each other in the longitudinal direction of the
strip material 21. Each of the opening and closing mech-
anisms 57 is made of a body block 58, a transmission
rod 59 supported in the body block 58 for forward and
rearward movement therein and arranged to extend in
the forward and rearward directions thereof, a swing
arm 61 joined to a rear end section of the transmission
rod 59 at its internal end section, swingably supported
in the body block 58 by a pin 60 at its central section,
and arranged to extend approximately in parallel with
the strip material 21, a driving mechanism (not shown)
which swings the swing arm 61 by giving driving force
to the external end section of the swing arm 61, and a
swing link 63 arranged to extend approximately in par-
allel with the transmission rod 59 at the outside thereof
and swingably joined to the body block 58 by a pin 62
at its rear end section.
[0023] Reference numerals 67 denote a pair of open-
able and closable grasping claws (although in this em-
bodiment a pair of grasping claws are used, a plurality
of pairs of grasping claws may also be used). The front
end section of the transmission rod 59 is pivotably joined
to an internal end section of each of the grasping claws

67 at the rear end section thereof by a pin 68, while the
front end section of the swing link 63 is pivotably joined
to an external end section of the same by a pin 69. only
the front section of the grasping claw 67 projects for-
wardly from the front wall 48 of the bending machine 46,
and the rear section of the grasping claw 67 is located
in the frame 47. It can be considered that a plurality of
fixing units for positioning and fixing the die 50 to the
front wall 48 are placed on the front surface of the front
wall 48, but in this case, the front surface of the front
wall 48 is occupied by the fixing units to a certain degree,
so that an area in which to place bending slide units
which will be described later becomes narrow and com-
plicated bending becomes difficult. Conversely, in the
case where only the front section of the grasping claw
67 is projected forwardly from the front wall 48 and the
rear section of the grasping claw 67 and the opening
and closing unit 56 for opening and closing the grasping
claw 67 are accommodated in the frame 47 as in this
embodiment, the front surface of the front wall 48 can
be effectively utilized as an area in which to place a plu-
rality of bending slide units, so that complicated bending
becomes possible.
[0024] When driving forces from the driving mecha-
nisms are respectively transmitted to the transmission
rods 59 via the swing arms 61 to move the transmission
rods 59 forwardly, the respective grasping claws 67
swing outwardly about the pins 69, so that the grasping
claws 67 open and release the grasp of the die 50
pressed against the front wall 48. Conversely, when the
transmission rods 59 are respectively moved rearwardly
by driving forces from the driving mechanisms, the re-
spective grasping claws 67 swing inwardly about the
pins 69, so that the grasping claws 67 close and grasp
the die 50 on both sides thereof while pressing the die
50 against the front wall 48, thereby highly accurately
positioning and fixing the die 50 at a predetermined
bending position. In this manner, when opening and
closing driving force from the opening and closing unit
56 is applied to the paired grasping claws 67 to close
the grasping claws 67, the die 50 which abuts on the
front wall 48 of the frame 47 is grasped and locked by
the grasping claws 67. Reference numerals 70 and 71
denote guide plates which are respectively placed be-
tween the press machine 28 and the cutting machine 49
and between the cutting machine 49 and the die 50 of
the bending machine 46, and the guide plates 70 and
71 respectively guide the strip material 21 between the
press machine 28 and the cutting machine 49 and be-
tween the cutting machine 49 and the die 50 of the bend-
ing machine 46 while supporting the strip material 21
from below.
[0025] A plurality of bending slide units 72 which are
arranged to surround the die 50 will be described below
with reference to Figs. 1, 5, 6 and 7. Each of the bending
slide units 72 is fixed to the front surface of the front wall
48 by a slide block 73. A slide plate 74 is slidably sup-
ported by the slide block 73. The slide plate 74 extends
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approximately in the radial direction centered on the die
50. Reference numeral 75 denotes a cam shaft which
extends through an external end section of the slide
plate 74 in the forward and rearward directions, and the
rear end section of the cam shaft 75 is rotatably sup-
ported by the front wall 48 and is joined to a servo motor
which is not shown. A push cam 76 and a return cam 77
are fixed to the front end section of the cam shaft 75,
and a cam follower 79 which is rotatably supported on
the slide plate 74 by a support block 78 is in rolling con-
tact with the peripheries of the push cam 76 and the re-
turn cam 77. Accordingly, as the cam shaft 75, the push
cam 76 and the return cam 77 are integrally rotated by
the activation of the servo motor, the slide plate 74
moves toward the die 50 by being pushed by the push
cam 76. On the other hand, when the slide plate 74 is
pushed by the return cam 77, the slide plate 74 moves
away from the die 50.
[0026] A quadrangular prism-shaped mounting case
82 having a hollow section 81 opened on the front side
and on the forward end side is fixed to the front surface
of the forward end section of the slide plate 74 which is
in the vicinity of the die 50, and a rectangular plate-
shaped cap 83 which closes the front-side opening of
the hollow section 81 is mounted on the front side of the
mounting case 82. The slide plate 74, the mounting case
82 and the adjustment mechanism 83 as a whole con-
stitute a slider 84 which is movable toward and away
from the die 50 of the bending machine 46, and an ac-
commodating hole 85 opened on the forward end side
is formed in the forward end section of the slider 84 by
the front-side opening of the hollow section 81 being
closed by the cap 83. An approximately quadrangular
prism-shaped lock member 86 is accommodated in the
deepest section (proximal section) of the accommodat-
ing hole 85 for movement in the longitudinal direction of
the slider 84, and the lock member 86 has at its forward
end a locking engagement section 87 having an L-like
cross-sectional shape bent toward one side (in this em-
bodiment, toward the front side).
[0027] Reference numeral 90 denotes a punch hold-
er, and a punch 91 which applies bending to the pieces
54 in cooperation with the die 50 is fixed to the forward
end section of the punch holder 90. The punch holder
90 and the punch 91 as a whole constitute a bending
tool 92 removably mounted on the forward end section
of the slider 84, and the cam shaft 75, the push cam 76,
the return cam 77, the support block 78, the cam follower
79 and the servo motor as a whole constitute a transport
unit 93 which moves the slider 84 toward and away from
the 50. When the bending tool 92 is mounted on the slid-
er 84, the proximal end section of the bending tool 92;
in this embodiment, the proximal end section of the
punch holder 90, is inserted in the accommodating hole
85 of the slider 84. A bending engagement section 94
having an L-like cross-sectional shape bent toward the
other side (rear side) is provided at the proximal end of
the bending tool 92, specifically, at the proximal end of

the punch holder 90, and the bending engagement sec-
tion 94 can be brought into engagement with the locking
engagement section 87 of the lock member 86. The slid-
er 84, the bending tool 92 and the transport unit 93 as
a whole constitute the bending slide units 72 which
bends the pieces 54 into a predetermined shape by se-
quentially pressing the bending tool 92 against the die
50 via the pieces 54.
[0028] Reference numeral 97 denotes a rectangular
window which is formed in an internal surface of the ac-
commodating hole 85 on one side (front side) thereof
and extends through the cap 83, and the window 97 is
located on a forward end side relative to the lock mem-
ber 86. A rectangular groove 98 which extends in the
longitudinal direction of the bending tool 92 and has a
uniform depth is formed in the bending tool 92, specifi-
cally, in the proximal end section of the punch holder 90
on one side (front side) thereof, while a projecting sec-
tion 99 which projects toward one side (front side) is
formed at the proximal end of the bending tool 92, spe-
cifically, the punch holder 90. Reference numeral 100
denotes a press cam accommodated in the accommo-
dating hole 85, and a spring 101 which urges the press
cam 100 toward the forward end is inserted between the
press cam 100 and the bottom of the accommodating
hole 85. When the proximal end section of the bending
tool 92 is inserted into the accommodating hole 85 and
mounted onto the slider 84, the press cam 100 presses
the proximal end section of the bending tool 92, specif-
ically, the punch holder 90 against the internal side sur-
face of the accommodating hole 85 by means of an in-
clined surface 102, thereby effecting positioning of the
bending tool 92 with respect to the slider 84 in the width
direction thereof and preventing deviations in the width
direction.
[0029] Reference numeral 105 denotes a rotating
shaft having a central section extending through the side
wall of the accommodating hole 85 and an intern end
section inserted in the lock member 86, and a circular
cam 106 is eccentrically fixed to the internal end of the
rotating shaft 105. The cam 106 is accommodated in a
rectangular parallelepiped-shaped cam chamber 107
formed in the lock member 86, and the proximal end of
a lever 108 is fixed to the external end of the rotating
shaft 105. As shown in Figs. 5 and 6, when the lever
108 is made to swing toward the proximal end of the
punch holder 90, the lock member 86 moves toward the
deepest part of the accommodating hole 85 by being
pressed by the cam 106. On the other hand, when the
lever 108 is made to swing toward the forward end of
the punch holder 90, the lock member 86 moves toward
the forward opening of the accommodating hole 85 by
being pressed by the cam 106. The rotating shaft 105,
the cam 106 and the lever 108 as a whole constitute a
moving mechanism 110 which moves the lock member
86 in the accommodating hole 85 toward the forward
end or the deepest part. In the case where the bending
engagement section 94 of the bending tool 92 is en-
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gaged with the locking engagement section 87 of the
lock member 86, when the lock member 86 moves to-
ward the inner part as described above, the bending tool
92 is also moved into the accommodating hole 85, but
at this time, when at least a part of the projecting section
99 reaches a side deeper than the window 97, the for-
ward and rearward movement of the bending tool 92 is
restricted by the mounting case 82 and the cap 83, so
that the bending tool 92 is prevented from coming off
the slider 84. Then, when the bending tool 92 is moved
into the accommodating hole 85 by the swing of the lever
108 toward the proximal end until a step 109 of the
punch holder 90 comes into abutment with the forward
end surface of the mounting case 82, the bending tool
92 is firmly mounted on the slider 84.
[0030] The operation of the embodiment of the inven-
tion will be described below.
[0031] It is assumed here than the servo motor of
each of the bending slide units 72 is operating to se-
quentially move a respective one of the bending tools
92 toward the die 50 and sequentially press each of the
pieces 54 against the die 50 and bend it into a prede-
termined shape by means of the punch 91 . During this
bending process, in the forming machine 20, the top and
bottom rollers 25 and 26 of the feeder 23 stop rotations
in the state of grasping the strip material 21 from above
and below. In the press machine 28, the punch holder
34 is moved up after having been moved down by the
lifting unit, so that the punch 33 and a die (not shown)
of the die holder 31 cooperate to form the processed
holes 12 in the strip material 21. In addition, the cutting
machine 49 operates to cut the strip material 21 approx-
imately in the width direction thereof at a cutting position
13, thereby cutting out the pieces 54 having a length
substantially equal to the feed pitch of the strip material
21. In addition, at this time, a plurality of cut pieces 54
are placed on the guide plate 71 in the state of abutting
on one another.
[0032] Then, when each of the pieces 54 has been
bent into a predetermined shape as described above,
the piece 54 bent in this manner is ejected from the
bending machine 46. Then, when the top and bottom
rollers 25 and 26 of the feeder 23 are rotated by a pre-
determined amount by the rotating unit, the strip mate-
rial 21 is intermittently fed at a constant pitch from one
side toward the other side by the top and bottom rollers
25 and 26, so that the piece 54 located at the down-
stream end is fed to the bending position of the bending
machine 46, i.e., the die 50. After that, the piece 54 is
bent into a predetermined shape in a manner similar to
the above-mentioned one.
[0033] When bending is to be performed on a different
kind (width, thickness, material or the like) of strip ma-
terial 21 after the completion of the bending of the
above-mentioned kind of strip material 21, the die set
30, the die 50 and the bending tool 92 are replaced with
those appropriate for the new kind of strip material 21
in the press machine 28 and the bending machine 46.

In this case, first, after the previous kind of strip material
21 has been removed from the forming machine 20, the
die set 30 is removed from the body 29, and then the
die set 30 appropriate for the new kind of strip material
21 is mounted on the body 29. In the bending machine
46, driving forces from the driving mechanisms are ap-
plied to the swing arms 61 of the opening and closing
unit 56, thereby moving the transmission rods 59 of the
respective opening and closing mechanisms 57 for-
wardly. In this manner, the respective grasping claws 67
swing outwardly about the pins 69, so that the paired
grasping claws 67 are opened and release the grasp of
the die 50 pressed against the front wall 48.
[0034] After the die 50 released from the grasping
claws 67 has been unloaded from the bending machine
46 in this manner, the die 50 appropriate for the new
kind of strip material 21 is loaded into the bending ma-
chine 46 and is pressed against the front wall 48 at the
bending position. In this state, the transmission rods 59
of the respective opening and closing mechanisms 57
are moved rearwardly by the driving mechanisms, so
that the paired grasping claws 67 are made to swing in-
wardly and are closed. In this manner, the die 50 is
grasped on both sides by the grasping claws 67, and is
positioned and fixed to the frame 47 of the bending ma-
chine 46. Accordingly, when the kind of strip material 21
is to be changed, replacement of the die 50 can be per-
formed only by opening the grasping claws 67 by means
of the opening and closing unit 56 to release the grasp
of the die 50 and then closing the grasping claws 67 to
grasp and clock the die 50 appropriate for the new kind
of strip material 21 while holding the die 50 in abutment
with the front wall 48 of the frame 47. Accordingly, re-
placement processing can be rapidly and easily per-
formed.
[0035] In addition, in each of the bending slide units
72, as the lever 108 is swung toward the forward end to
cause the cam 106 to perform approximately a half ro-
tation, the lock member 86 and the bending tool 92 are
moved by the cam 106 to a position where the projecting
section 99 overlaps the window 97 on the forward open-
ing side of the accommodating hole 85. After that, the
bending tool 92 is translated to one side (front side) until
the projecting section 99 is inserted into the window 97
and the bottom of the groove 98 comes into abutment
with the internal surface of one side (front side) of the
accommodating hole 85 which is located on the forward
end side relative to the window 97. In this manner, the
bending engagement section 94 of the bending tool 92
is disengaged from the locking engagement section 87
of the lock member 86. Then, the bending tool 92 is
moved toward the forward end while the bottom of the
groove 98 is brought in sliding contact with the internal
surface of the one side (front side) of the accommodat-
ing hole 85 located on the forward end side relative to
the window 97 and while the projecting section 99 is in-
serted in the window 97. After that, the bending tool 92
is translated toward the other side (rear side) and is
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again moved toward the forward end. In this manner,
the bending tool 92 for the previous kind of the die 50 is
extracted from the slider 84.
[0036] Then, the proximal end section of the bending
tool 92 appropriate for the new kind of die 50 is inserted
until the bending engagement section 94 comes into
abutment with the locking engagement section 87 in the
accommodating hole 85. Then, the bending tool 92 is
translated toward one side (front side) until the project-
ing section 99 is inserted into the window 97 and the
bottom of the groove 98 comes into abutment with the
internal surface of one side (front side) of the accommo-
dating hole 85 located on the forward end side relative
to the window 97. After that, the bending tool 92 is
moved toward the deepest side while the bottom of the
groove 98 is brought in sliding contact with the internal
surface of the one side (front side) of the accommodat-
ing hole 85 located on the forward end side relative to
the window 97 and while the projecting section 99 being
inserted in the window 97, and the proximal end section
of the bending tool 92 is inserted far more deeply into
the accommodating hole 85. Then, the bending tool 92
is translated toward the other side (rear side) to bring
the bending engagement section 94 into engagement
with the locking engagement section 87. After that, the
lever 108 is swung toward the proximal end to cause the
cam 106 to perform an approximately half rotation.
[0037] In this manner, the lock member 86 and the
bending tool 92 moves to the deep side of the accom-
modating hole 85, but the movement of the lock member
86 and the bending tool 92 comes to a stop when at
least a part of the projecting section 99; in this embod-
iment, the whole of the projecting section 99, reaches
the deep side relative to the window 97 and the step 109
comes into abutment with the forward end surface of the
mounting case 82. At this time, the bending tool 92 is
highly accurately and firmly mounted on the slider 84
while being positioned in the width direction by the press
cam 100. Then, the above-mentioned process is per-
formed on each of the bending slide units 72 to replace
the previous kind of bending tool 92 with the bending
tool 92 appropriate for the new kind of die 50. In this
case, the replacement of the bending tools 92 can be
performed only by moving the bending tools 92 in a
crank-like manner and swinging the lever 108, so that
the replacement process can be easily and rapidly per-
formed.
[0038] Then, the strip material 21 to be formed at this
time is loaded into the forming machine 20 and passed
through the gap between the top and bottom rollers 25
and 26 of the feeder 23, and the leading end of the strip
material 21 is located approximately immediately below
the punch 33 of the press machine 28. In this state, as
mentioned above in connection with the forming proc-
ess, the feeder 23, the press machine 28, the cutting
machine 49 and the bending machine 46 are activated
to perform a forming process on a trial basis. In this step,
since burrs are produced at the cut ends of the pieces

54 cut by the cutting machine 49, the strip material 21
is forced back toward a supply side due to accumulation
of burrs produced at each of the pieces by their accu-
mulating amount. However, since the sizes of the burrs
differ among the kinds of strip materials 21, the distance
between the processed holes 12 and the cutting position
13 differs between the previous process and the present
process, as mentioned previously in the Related Art.
[0039] Since the forced-back amount of the strip ma-
terial 21 varies with changes of the kind of strip material
21, the amount of variation is detected through the
above-mentioned trial forming process, and after that,
the driving section 41 is activated by control signals from
the control section 42 to rotate the screw shaft 39, there-
by causing the press machine 28 to move together with
the table 22 in the longitudinal direction of the strip ma-
terial 21 by the amount of variation of the forced-back
amount so as to set off the amount of variation of the
forced-back amount. Accordingly, only by moving the ta-
ble 22 and the press machine 28 by the amount of var-
iation by means of the moving unit 43, it is possible to
adjust to a design value the distance between the posi-
tion of processing (punching) of the strip material 21 by
the press machine 28 and the position of cutting of the
strip material 21 by the cutting machine 49, whereby it
is possible to rapidly and easily perform the replacement
process.
[0040] In addition, the sizes of the burrs vary with the
lapse of time due to the abrasion or the like of the punch
33 or a die, so that the forced-back amount may also
vary. Even this case can be easily coped with only by
moving the table 22 and the press machine 28 by means
of the moving unit 43. Furthermore, there is a case
where the center of action of driving force applied to the
punch holder 34 by the lifting unit and the center of the
punch 33 deviate from each other due to the relationship
between the length of each of the pieces 54 and the
processed position of the processed holes 12. In this
case, in the related art, since the position of the press
machine 14 cannot be changed, a press process must
be performed with an eccentric load remaining acting,
so that a decrease in the life of the die set 15 and a
failure of the apparatus are incurred. However, this em-
bodiment can easily cope with the above-mentioned
case only by causing the center of action of driving force
and the center of the punch 33 to coincide with each
other and then moving the table 22 and the press ma-
chine 28 by means of the moving unit 43 until the punch
33 reaches a position immediately above a predeter-
mined process position.
[0041] In addition, not only the press machine 28 but
also the feeder 23 is fixed to the table 22 as mentioned
above, so that when the table 22 and the press machine
28 are made to move, the feeder 23 also move integrally.
During such movement, the rotations of the top and bot-
tom rollers 25 and 26 of the feeder 23 are made to stop
so that the top and bottom rollers 25 and 26 grasp the
strip material 21 and the strip material 21 also move in-
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tegrally with the table 22. Accordingly, the position of the
strip material 21 relative to the cutting machine 49 can
be simultaneously adjusted to control the cutting posi-
tion of the strip material 21 located between the cutting
machine 49 and the press machine 28 according to a
designed position. Accordingly, it becomes unneces-
sary to discard a partially processed strip material 21
located between the press machine 28 and the cutting
machine 49, whereby it is possible to improve the yield
of products. On the other hand, in the case where the
feeder 23 is independent from the table 22 without being
fixed thereto, when the press machine 28 is moved to
perform position adjustment, the strip material 21 re-
mains stationary and the cutting position of the strip ma-
terial 21 between the press machine 28 and the cutting
machine 49 remains deviated, so that such strip material
21 must be discarded.
[0042] In addition, in this embodiment, the cutting ma-
chine 49 is arranged in the vicinity of the bending posi-
tion of the bending machine 46 (the position where the
die 50 is placed) as mentioned above, the number of
pieces 54 to exist between the cutting machine 49 and
the bending position can be reduced to decrease the
forced-back amount due to the above-mentioned burrs.
Particularly when one of the pieces 54 is cut obliquely
with respect to the width direction thereof, it is possible
to effectively prevent the problem that the obliquely cut
piece 54 hides under or rides on an adjacent piece 54.
After the distance between the process center of the
press machine 28 and the bending position of the bend-
ing machine 46 has been adjusted in this manner, a
forming process similar to the above-mentioned one is
repeatedly performed, so that the pieces 54 are sequen-
tially bent into a predetermined shape.
[0043] The above-mentioned forced-back amount
due to burrs is approximately the same for the same kind
of strip material 21. Accordingly, it is also preferable to
adopt a construction in which forced-back amounts for
individual kinds of strip materials 21 are stored in a stor-
age unit as shown in Fig. 8 and when the kind of strip
material 21 is changed, a computer 113 reads forced-
back amounts appropriate for the previous and present
kinds of strip materials 21 from the storage unit 112, cal-
culates the difference (variation) therebetween, and out-
puts a control signal corresponding to the difference to
the driving section 41 through the control section 42,
thereby moving the table 22, press machine 28 and the
feeder 23. According to this construction, it is possible
to exclude the above-mentioned trial forming process
and far more rapidly and easily perform the replacement
process.
[0044] Although the invention has been described in
detail with reference to a particular embodiment, it is ap-
parent to those skilled in the art that various changes
and modifications can be made without departing from
the scope and spirit of the invention.
[0045] This application is based on Japanese Patent
Application (Serial No. 2003-21467) filed on January 30,

2003, the disclosure of which is hereby incorporated by
reference.

<Industrial Applicability>

[0046] As described hereinabove, according to this in-
vention, it is possible to rapidly and easily execute a re-
placement process to be performed when the kind of
strip material is changed.

Claims

1. A forming apparatus for strip materials comprising:

a feeder for intermittently feeding a strip mate-
rial in a longitudinal direction thereof at a con-
stant pitch;
a partial processing machine placed on a down-
stream side of the feeder and operative to per-
form partial processing on the strip material;
a cutting machine placed on a downstream side
of the partial processing machine and operative
to cut out a piece having a length substantially
equal to the constant pitch by cutting the strip
material approximately in a width direction
thereof; and
a bending machine placed on a downstream
side of the cutting machine and operative to
bend the piece into a predetermined shape;
the partial processing machine being fixed to a
table movable in the longitudinal direction of the
strip material,
a moving unit being provided for moving the ta-
ble.

2. A forming apparatus for strip materials according to
claim 1, wherein the cutting machine is arranged in
the vicinity of a bending position of the bending ma-
chine.

3. A forming apparatus for strip materials according to
claim 1, wherein the feeder is fixed to the table.

4. A forming apparatus for strip materials comprising:

a feeder for intermittently feeding a strip mate-
rial in a longitudinal direction thereof at a con-
stant pitch;
a partial processing machine placed on a down-
stream side of the feeder and operative to per-
form partial processing on the strip material;
a cutting machine placed on a downstream side
of the partial processing machine and operative
to cut out a piece having a length substantially
equal to the constant pitch by cutting the strip
material approximately in a width direction
thereof; and
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a bending machine placed on a downstream
side of the cutting machine and operative to
bend the piece into a predetermined shape;
the bending machine including:

openable and closable paired grasping
claws each having a front section project-
ing forwardly from a front wall of a frame of
the bending machine;
an opening and closing unit placed in the
frame and operative to apply opening and
closing driving forces to the grasping claws
and operative to close the grasping claws
and grasp and lock a die placed in abut-
ment with the front wall of the frame; and
a plurality of bending slide units supported
on the frame so as to surround the die and
operative to bend the piece by sequentially
pressing their bending tools against the die
via the piece.

5. A forming apparatus for strip materials according to
claim 4, wherein each of the bending slide units in-
cludes:

a slider movable toward and away from the die
and provided with an accommodating hole
formed in a forward end section thereof;
a bending tool mounted on the forward end sec-
tion of the slider; and
a transport unit operative to move the slider to-
ward and away from the die,
a lock member having at a forward end thereof
a locking engagement section with an L-like
cross-sectional shape being movably accom-
modated in the accommodating hole, and a
window being formed in an internal surface of
one side of the accommodating hole,
a bending engagement section with an L-like
cross-sectional shape, capable of engaging
with the locking engagement section, a groove
on one side of the bending tool, and a projecting
section projecting from a proximal end of the
bending tool being provided at the proximal end
of the bending tool to be inserted into the ac-
commodating hole,
the bending tool being mounted on the slider by
inserting a proximal end section of the bending
tool into the accommodating hole while the bot-
tom of the groove is brought in sliding contact
with the internal surface of the one side of the
accommodating hole located on the forward
end side relative to the window and while the
projecting section is inserted in the window,
then translating the bending tool toward anoth-
er side to engage the bending engagement
section with the locking engagement section,
and then moving the lock member toward a

deep side of the accommodating hole by a mov-
ing mechanism until at least a part of the pro-
jecting section reaches a side deeper than the
window.
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