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DESCRIPTION

SHEAR PUNCHING DIE ASSEMBLIES

[0001]

Technical Field

The present invention relates to shear punching die assemblies. More particularly,

the present invention relates to shear punching die assemblies in which a material is pressed

or punched to form a work while the material is clamped between upper and lower die units

of the shear punching die assembly.

[0002]

Background Art

A known shear punching die assembly includes a lower die unit that has a main

punch and a stripper disposed around the main punch, and an upper die unit that has an

ejector positioned axially opposite to the main punch and a die disposed around the ejector.

In the known art, a material (a sheet material) is transferred and placed between upper and

lower die units of the shear punching die assembly. Thereafter, the upper and lower die

units are closed (i.e., a die closing operation is performed), so that the main punch of the

lower die unit engages the die of the upper die unit. As a result, the material is punched out

by the main punch, so that a formed article or work is formed. At this time, the ejector is

moved to a retracted position with the work, so that the work can be retained in the die.

Subsequently, the upper and lower die units are opened (i.e., a die opening operation is

performed). Thereafter, a hydraulic removing mechanism (a hydraulic cylinder) connected

to the ejector is actuated so as to push the ejector. As a result, the work retained in the die

is ejected or removed from the die. Thus, a punching operation (a work manufacturing

operation) is completed. Further, such a known shear punching die assembly is taught, for

example, by Japanese Laid-open Patent Publication Number 6-31695.

[0003]

However, in the known shear punching die assembly, it is not possible to rapidly

eject the work from the die of the upper die unit, because the hydraulic removing mechanism

cannot generally be moved at high speeds. That is, a work removing operation cannot be

speeded up beyond a certain level. Therefore, even if a punching operation of the material

is speeded up, a manufacturing speed of the work cannot substantially be increased. This



may lead to a speed up limitation of a manufacturing speed of the work.

[0004]

In another shear punching die assemblies, a motor driven removing mechanism or a

spring driven removing mechanism is used in place of the hydraulic removing mechanism.

Because the motor driven removing mechanism or the spring driven removing mechanism

can generally be moved at high speeds than the hydraulic removing mechanism, the work

removing operation can be speeded up. However, these shear punching die assemblies

have some drawbacks. For example, in the spring driven removing mechanism, the ejector

is normally biased toward the main punch. Therefore, the work can be thrust back from the

die of the upper die unit toward a processed material before the upper and lower die units are

sufficiently opened. As a result, the work may be pushed toward the processed material at

the start of the die opening operation. The pushed work may possibly reengage a punched

hole of the processed material. Therefore, extra time is required for removing the work

from the processed material. Thus, these shear punching die assemblies still admit of

improvement.

[0005]

Disclosure of Invention

Thus, there is a need in the art for an improved shear punching die assembly.

[0006]

In one embodiment of the present invention, shear punching die assembly having

first and second die units in which a material is punched to form a work while the material is

clamped between the first and second die units may include a main punch contained in the

first die unit and having a cross-sectional shape corresponding to a shape of the work, an

ejector contained in the second die unit and positioned axially opposite to the main punch, an

ejector biasing member normally biasing the ejector toward the main punch, an ejector

retaining device that is capable of acting on the ejector when the first and second die units

are in a closed condition, thereby retaining the ejector in a predetermined position, and an

ejector releasing device that is capable of acting on the ejector retaining device when the first

and second die units are opened over a desired distance, thereby releasing the ejector.

[0007]

According to the present embodiment, the work can be rapidly ejected from the

second die unit because a hydraulic removing mechanism is not used. In addition, the work

can be automatically removed from the second die unit when the first and second die units



are opened. Therefore, a manufacturing speed of the work can be easily speeded up by

simply speeding up a punching operation of the material.

[0008]

In addition, the work is reliably retained on the second die unit until the first and

second die units are sufficiently opened. Therefore, the work can be effectively prevented

from interfering with a processed material when the first and second die units are opened.

In particular, the work can be effectively prevented from reengaging a punched hole of the

processed material. Therefore, an extra time is not required for removing the work from

the processed material. This may contribute to further speeding up of the manufacturing

speed of the work.

[0009]

In another embodiment of the invention, the ejector retaining device may include a

pressing body and a retainer member. The retainer member is arranged and constructed to

engage the pressing body and press the pressing body toward an outer circumferential

surface of the ejector when the first and second die units are in the closed condition. The

retainer member is arranged and constructed to be disengaged from the pressing body when

the first and second die units are moved to an opened condition, so as to permit the pressing

body to move away from the outer circumferential surface of the ejector. The ejector

releasing device is composed of the ejector biasing member. The ejector biasing member is

arranged and constructed to be capable of moving the ejector when the first and second die

units are moved to the opened condition, thereby moving the pressing body away from the

outer circumferential surface of the ejector.

[0010]

In a further embodiment of the invention, the ejector may include an engagement

recess that are capable of engaging the pressing body. The retainer member is arranged and

constructed to be capable of moving toward and away from the pressing body when the first

and second die units are closed and opened.

[0011]

In a further embodiment of the invention, the ejector retaining device may include a

pressing body and an pressing body biasing member. The pressing body biasing member is

arranged and constructed to normally bias the pressing body toward an outer circumferential

surface of the ejector. The ejector releasing device comprises a first contacting member

formed in an arm that is attached to the first die unit, and a second contacting member



formed in the pressing body. The first contacting member is arranged and constructed to

engage the second contacting member when the first and second die units are moved to the

opened condition, thereby moving the pressing body away from the outer circumferential

surface of the ejector against a biasing force of the pressing body biasing member.

[0012]

In a further embodiment of the invention, the pressing body and the ejector may

respectively include an engagement projection and an engagement recess that are capable of

engaging each other. The first and second contacting members may respectively include a

protrusion formed in the arm and a rod attached to the pressing body,

[0013]

In a still further embodiment of the invention, the arm may have a guide slot that is

arranged and constructed such that the rod can move therealong when the upper and lower

die units are relatively moved. The protrusion may be projected into the guide slot such

that a width of the guide slot can be reduced.

[0014]

Other objects, features, and advantages, of the present invention will be readily

understood after reading the following detailed description together with the accompanying

drawings and the claims.

[0015]

Brief Description of the Drawings

FIG 1 is a vertical cross-sectional view of a shear punching die assembly according

to a first representative embodiment of the present invention, illustrating a condition in

which upper and lower die units are opened (an upper dead center of the upper die unit);

FIG. 2 is a cross-sectional view taken along line H-II in FIG 1;

FIG. 3 is a vertical cross-sectional view of the shear punching die assembly,

illustrating a condition in which a material is clamped between the upper and lower die units;

FIG 4 is a vertical cross-sectional view of the shear punching die assembly,

illustrating a condition in which upper and lower die units are closed (a lower dead center of

the upper die unit);

FIG. 5 is a vertical cross-sectional view of the shear punching die assembly,

illustrating a condition in which upper and lower die units are half opened from the condition

shown in FIG. 4; and

FIG. 6 is a vertical cross-sectional view of the shear punching die assembly,



illustrating a condition in which upper and lower die units are further opened from the

condition shown in FIG. 4 .

FTG. 7 is a vertical cross-sectional view of the shear punching die assembly,

illustrating a condition in which upper and lower die units are fully opened;

FIG. 8 is a vertical cross-sectional view of a shear punching die assembly according

to a second representative embodiment of the present invention, illustrating a condition in

which upper and lower die units are opened (an upper dead center of the upper die unit);

FIG. 9 is a cross-sectional view taken along line IX-IX in FIG. 8, in which a die is

omitted;

FIG. 10 is a vertical cross-sectional view of the shear punching die assembly,

illustrating a condition in which upper and lower die units are closed (a lower dead center of

the upper die unit);

FIG. 11 is a vertical cross-sectional view of the shear punching die assembly,

illustrating a condition in which upper and lower die units are half opened from the condition

shown in FIG. 10; and

FIG. 12 is a vertical cross-sectional view of the shear punching die assembly,

illustrating a condition in which upper and lower die units are fully opened.

[0016]

Best Mode for Carrying Out the Invention

Detailed representative embodiments of the present invention will now be described

with reference to the drawings.

[0017]

First Detailed Representative Embodiment

First, a first embodiment of the present invention will be described with reference to

FIGS. 1 to 7.

A shear punching die assembly is intended to press or punch a strip-shaped metal

sheet material M in order to form a molded material or work W. The work W may be

utilized as, for example, a construction element of a seat reclining device of a vehicle.

Further, the shear punching die assembly is constructed such that the sheet material M is

continuously fed vertically to a plane in FIGS. 1 and 3-7.

[0018]

As shown in, for example, FIGS. 1 and 2, the shear punching die assembly may

include a lower or first die unit (a stationary die unit) 10 that is associated with a lower or



first base 11 and an upper or second die unit (a movable die unit) 20 that is associated with

an upper or second base 21. Further, the second base 2 1 is connected to a drive means (not

shown), so that the upper die unit 20 can vertically move toward and away from the lower

die unit 10.

[0019]

As shown in FIG. 1, the lower die unit 10 is essentially composed of a lower

pressing member or punch (a main punch) 13 and a stripper 15. The lower punch 13 is

fixedly attached to the lower base 11 and having a cross-sectional shape corresponding to the

work W to be formed. Also, the lower punch 13 has a vertical punching hole 12 that is

formed therein. The stripper 15 is movably disposed around the lower punch 13. In

addition, the stripper 15 has a bore having a cross-sectional shape corresponding to the

cross-sectional shape of the lower punch 13. That is, the stripper 15 is closely adjacent to

the lower punch 13. Also, the stripper 15 is movably attached to the lower base 11 via a

compression spring or a gas spring (a first elastic member) 14. Therefore, the stripper 15 is

capable of vertically moving along the lower punch 13 while closely contacting the same.

Further, the gas spring 14 is arranged so as to normally bias the stripper 15 upwardly. In

addition, the stripper 15 has a recessed portion 15a that can receive the sheet material M

therein. As will be appreciated, the recessed portion 15a has a bottom surface that is

shaped to be coplanar with an upper end surface of the lower punch 13 when the stripper 15

is in a normal position (an uppermost position).

[0020]

As shown in FIG 1, the lower die unit 10 further includes a guide member 16.

The guide member 16 may function to control or restrict an upward motion of a vertical rod

53 of a backup block or retainer member 50, which will be described hereinafter. The

guide member 16 is juxtaposed to the stripper 15 and is attached to the lower base 11 so as to

extend toward the upper die unit 20. The guide member 16 has an inverted U-shape in

cross section, so as to have an inner bore 16a therein. Further, the guide member 16 has a

vertical guide slot 16b that is formed in an upper wall thereof.

[0021]

As shown in FIG 1, the upper die unit 20 is essentially composed of an upper

pressing member or punch (a subsidiary punch) 22, an ejector 23 and a die 25. The upper

punch 22 is fixedly attached to the upper base 2 1 and having a cross-sectional shape

corresponding to the punching hole 12 of the lower punch 13. The ejector 23 is movably



disposed around the upper punch 22 and is positioned axially opposite to the lower punch 13.

Also, the ejector 23 has a cross-sectional shape corresponding to the work W. In other

words, the ejector 23 has the same cross-sectional shape as the lower punch 13. The die 25

is fixedly attached to the upper base 21. The die 25 is positioned around the ejector 23 in

such a way that the ejector 23 is permitted to move therealong. In addition, the die 25 has a

bore having a cross-sectional shape corresponding to the cross-sectional shape of the ejector

23. That is, the die 25 is closely adjacent to the ejector 23.

[0022]

The ejector 23 is movably attached to the upper base 2 1 via a compression spring or

a gas spring (a second elastic member) 24. Therefore, the ejector 23 is capable of vertically

moving along the upper punch 22 and the die 25 while closely contacting the same. Further,

the gas spring 24 is arranged so as to normally bias the ejector 23 downwardly.

[0023]

As shown in FIG 1, the ejector 23 has an upper shouldered portion 23b. The

upper shouldered portion 23b of the ejector 23 has an engagement recess or notch 23a that is

formed in an outer circumferential surface thereof. Conversely, the die 25 has a lateral

hollow portion 25a that is laterally formed therein. The lateral hollow portion 25a is

arranged so as to be communicated with the notch 23a of the ejector 23. Also, the die 25

has a vertical hollow portion 25b that is communicated with the lateral hollow portion 25a.

The vertical hollow portion 25b is formed in the die 25 so as to be perpendicular to the

lateral hollow portion 25a.

[0024]

As shown in FIG 1, an ejector block or ejector locking member or (a pressing body)

42 is laterally slidably received in the lateral hollow portion 25a, so as to move toward and

away from the notch 23a of the ejector 23. A front or inner end (a right end in the

drawings) of the ejector locking member 42 is provided with a front roller 43. Conversely,

a rear or outer end (a left end in the drawings) of the ejector locking member 42 is provided

with a pair of rear rollers 44 (FIG 2). The front roller 43 is shaped so as to be capable of

selectively engaging the notch 23a. Further, as will be apparent from FIG 1, the front roller

43 is arranged so as to be not aligned with the notch 23a (i.e., so as to be slightly displaced

upwardly from the notch 23a) when the ejector 23 is in a normal position. In addition, the

outer end of the ejector locking member 42 is provided with a compression spring or a gas

spring (a third elastic member) 4 1 that is received in the lateral hollow portion 25a of the die



25. The compression spring 4 1 of the ejector locking member 42 is arranged so as to

normally bias the ejector locking member 42 rightwardly, i.e., toward the notch 23a of the

ejector 23. Further, the compression spring 4 1 may preferably has a spring force smaller

than the compression spring 24.

[0025]

Further, as shown in FIG. 1, a retainer member 50 is vertically slidably received in

the vertical hollow portion 25b of the die 25. The retainer member 50 has a lateral recess

51 that is formed in an upper end of thereof. The recess 51 is shaped so as to be capable of

selectively receiving the rear rollers 44 therein. Also, the retainer member 50 has a vertical

recess 52 that is formed in an upper end of thereof (FIG. 2). The vertical recess 52 slidably

engages the outer end of the ejector locking member 42.

[0026]

The retainer member 50 is integrally provided with a downwardly extended vertical

rod 53. The vertical rod 53 has a head or enlarged portion 53a that is formed in a lower end

thereof. The vertical rod 53 is introduced into the inner bore 16a of the guide member 16

through the guide slot 16b, so that the head portion 53a can move upwardly and downwardly

in the inner bore 16a. Further, the head portion 53a is positioned so as to contact or engage

the upper wall of the guide member 16 when the upper die unit 20 is lifted up to a desired

position from a closed position (i.e., when the upper and lower die units 10 and 20 open

from a closed condition shown in FIG. 4 and reach a half opened condition shown in FIG. 5),

thereby preventing the retainer member 50 from further moving upwardly.

[0027]

Also, the vertical rod 53 is provided with a compression spring 54 that is positioned

between the retainer member 50 and a spring seat 25c formed in the die 25. The

compression spring 54 is arranged so as to normally bias the retainer member 50 upwardly

[0028]

Further, in this embodiment, the ejector locking member 42 and the retainer

member 50 will also be referred to as an ejector retaining device that can retain the ejector

23 in a predetermined position (an upper retracted position). Also, the compression spring

24 will be referred to as an ejector releasing device that can release the ejector 23 retained in

the predetermined position.

[0029]

Representative methods for manufacturing the work W from the sheet material M



using this shear punching die assembly will now be described.

First, as shown in FIG. 1, the drive means is actuated so that the upper die unit 20 is

lifted up to an uppermost position or opened position (i.e., the upper and lower die units 10

and 20 are fully opened to an opened condition). In this condition, the sheet material M is

fed into a space between the upper and lower die units 10 and 20. At this time, the retainer

member 50 is positioned at a lowermost position in the vertical hollow portion 25b of the die

25. Also, the front roller 43 is not aligned with the notch 23a, so as to contact the outer

circumferential surface of the upper shouldered portion 23b of the ejector 23. Therefore,

the ejector locking member 42 is leftwardly shifted, so that the rear rollers 44 engage the

recess 5 1 of the retainer member 50.

[0030]

Thereafter, the drive means is actuated so that the upper die unit 20 is moved

downwardly toward the lower die unit 10 (i.e., a die closing operation or punching operation

is started). When the upper and lower die units 10 and 20 reach a condition shown in FIG.

3, the sheet material M is clamped between the upper and lower die units 10 and 20

(between the ejector 23 and the lower punch 13 and between the die 25 and the stripper 15)

while it is received in the recessed portion 15a of the stripper 15. At this time, the vertical

rod 53 of the retainer member 50 enters into the inner bore 16a of the guide member 16

while the retainer member 50 is positioned at the lowermost position. Therefore, the

ejector locking member 42 is still leftwardly shifted.

[0031]

Subsequently, when the upper die unit 20 is further moved toward the lower die unit

10 and reaches a closed position shown in FIG. 4 (i.e., when the die closing operation is

completed, so that the upper and lower die units 10 and 20 are completely closed to a closed

condition), the upper punch 22 and the die 25 of the upper die unit 20 respectively engage

the lower punch 13 of the lower die unit 10, so as to form the work W having a central

opening H. At the same time, a waste or processed sheet material M ' and a waste piece S

are produced. Thus, the punching operation is completed.

[0032]

At this time, the ejector 23 of the upper die unit 20 is moved upwardly by the work

W against a spring force of the gas spring 24, so as to be shifted to the upper retracted

position from the normal position. As a result, the work W may preferably be clamped

between the ejector 23 and the lower punch 13. Similarly, the stripper 15 of the lower die



unit 10 is moved downwardly against the spring force of the gas spring 14, so as to be

shifted to a lower retracted position thereof. As a result, the processed sheet material M'

may preferably be clamped between the die 25 and the stripper 15. Further, the waste piece

S corresponding to the central opening H of the work W may fall down into the punching

hole 12 of the lower punch 13.

[0033]

When the ejector 23 is shifted to the upper retracted position, the front roller 43 of

the ejector locking member 42 is aligned with the notch 23a. Consequently, the ejector

locking member 42 is rightwardly moved by the spring force of the compression spring 41,

so that the front roller 43 engages the notch 23a of the ejector 23.

[0034]

Upon rightward movement of the ejector locking member 42, the rear rollers 44 of

the ejector locking member 42 are disengaged from the recess 5 1 of the retainer member 50.

As a result, the retainer member 50 is moved upwardly toward an uppermost position thereof

by a spring force of the compression spring 54, so as to contact the rollers 44 (FIG. 4).

Therefore, the front roller 43 can be effectively prevented from being disengaged from the

notch 23a of the ejector 23, thereby locking the ejector 23. Thus, the ejector locking

member 42 may preferably be retained in an ejector retaining position, so that the ejector 23

can be reliably maintained at the retracted position (FIG 4).

[0035]

After the punching operation is completed, the drive means is actuated so that the

upper die unit 20 is lifted up toward the opened position. Thus, a die opening operation or

work removing operation is started. At this time, the vertical rod 53 of the retainer member

50 is drawn from the inner bore 16a of the guide member 16 while the retainer member 50 is

positioned at the uppermost position (i.e., while the front roller 43 of the ejector locking

member 42 engages the notch 23a of the ejector 23.) As a result, the upper die unit 20 is

lifted up while the ejector 23 is maintained at the upper retracted position. That is, the

upper die unit 20 is moved upwardly while the work W is not applied with the spring force

of the gas spring 24 via the ejector 23. Therefore, the upper die unit 20 is lifted up while

the work W is reliably retained between the upper punch 22 and the die 25 by a frictional

force.

[0036]

Thereafter, when the upper die unit 20 reaches the desired position shown in FIG. 5



(i.e., when the upper and lower die units 10 and 20 are opened over a desired distance), the

head portion 53a of the vertical rod 53 contacts the upper wall of the guide member 16, so

that the retainer member 50 can be prevented from further moving upwardly.

[0037]

When the upper die unit 20 is further moved upwardly, as shown in FIG. 6, the

ejector locking member 42 moves upwardly relative to the retainer member 50 because the

retainer member 50 cannot move upwardly. In other words, the retainer member 50 is

moved downwardly along the vertical hollow portion 25b of the die 25. At this time, the

compression spring 54 is gradually compressed between the retainer member 50 and the

spring seat 25c of the die 25.

[0038]

When the upper die unit 20 reaches a position shown in FIG. 7, which position

correspond to the opened position of the upper die unit 20 shown in FIG. 1, (i.e., when the

die opening operation is completed), the retainer member 50 is shifted to a lowermost

position in the vertical hollow portion 25b, so that the rear rollers 44 of the ejector locking

member 42 are aligned with the recess 5 1 of the retainer member 50. As a result, the

ejector 23 is moved downwardly by the spring force of the compression spring 24, so as to

move the ejector locking member 42 leftwardly because the spring force of the compression

spring 24 is greater than the spring force of the compression spring 41. Therefore, the front

roller 43 is disengaged from the notch 23a of the ejector 23 and at the same time, the rear

rollers 44 reengage the recess 5 1 of the retainer member 50. Further, upon downward

movement of the ejector 23, the work W retained between the upper punch 22 and the die 25

is removed or pushed out by the ejector 23 and falls down. The removed work W may

preferably be recovered using a known recovering shovel (not shown). Thus, the work

removing operation is completed.

[0039]

Upon completion of the punching operation and the work removing operation, the

manufacturing process is repeated in the same manner as described above while the sheet

material M is successively conveyed between the upper and lower die units 10 and 20.

[0040]

According to the present shear punching die assembly, the work W can be rapidly

ejected from the upper die unit 20 because a hydraulic removing mechanism is not used.

Therefore, it is possible to easily speed up a manufacturing speed of the work W by simply



speeding up the punching operation.

[0041]

Further, according to the present shear punching die assembly, the work W is

reliably retained on the upper die unit 20 until the die opening operation is substantially

completed. In other words, the work W can be removed from the upper die unit 20 only

after the upper and lower die units 10 and 20 are sufficiently opened. As a result, the work

W cannot be pushed toward the processed sheet material M' at the start of the die opening

operation. Therefore, the work W can be effectively prevented from reengaging the

processed material M' during the die opening operation (the work removing operation).

[0042]

In addition, according to the present shear punching die assembly, the retainer

member 50 moves relative to the ejector locking member 42 depending on the die opening

operation and the die closing operation, so that the ejector locking member 42 can move

toward and away from the ejector 23. As a result, the front roller 43 of the ejector locking

member 42 is automatically engaged with and disengaged from the notch 23a of the ejector

23 depending on the die opening operation and the die closing operation, so that the ejector

23 can be locked and unlocked (released). Thus, the ejector retaining device and the ejector

releasing device can be structurally simplified.

[0043]

Second Detailed Representative Embodiment

The second detailed representative embodiment will now described with reference

to FIGS. 8-12.

Because the second embodiment relates to the first embodiment, with regard to

matters that are the same in the first and second embodiments, a detailed description may be

omitted.

[0044]

Similar to the first embodiment, a shear punching die assembly is intended to press

or punch a strip-shaped metal sheet material M in order to form a molded material or work

W.

[0045]

As shown in, for example, FIGS. 8 and 9, the shear punching die assembly may

include a lower or first die unit (a stationary die unit) 110 that is associated with a lower or

first base 111 and an upper or second die unit (a movable die unit) 120 that is associated with



an upper or second base 121. Further, the second base 121 is connected to a drive means

(not shown), so that the upper die unit 120 can vertically move toward and away from the

lower die unit 110.

[0046]

The lower die unit 110 is essentially composed of a lower pressing member or

punch (a main punch) 113 and a stripper 115. The lower punch 113 is fixedly attached to

the lower base 111 and having a cross-sectional shape corresponding to the work W to be

formed. Also, the lower punch 113 has a vertical punching hole 112 that is formed therein.

The stripper 115 is movably disposed around the lower punch 113. In addition, the stripper

115 has a bore having a cross-sectional shape corresponding to the cross-sectional shape of

the lower punch 113. That is, the stripper 115 is closely adjacent to the lower punch 113.

Also, the stripper 115 is movably attached to the lower base 111 via an elastic member or gas

spring 114. Therefore, the stripper 115 is capable of vertically moving along the lower

punch 113 while closely contacting the same. As will be appreciated, the gas spring 114 is

arranged so as to normally bias the stripper 115 upwardly.

[0047]

The lower die unit 110 further includes a pair of vertical arms 130. The arms 130

are attached to the lower base 111 so as to extend toward the upper die unit 120. The arms

130 are positioned along a feeding direction of the sheet material M so as to be spaced away

from each other (FIG. 9). Also, the arms 130 may preferably be positioned so as to face

each other across the stripper 115. As shown in FIG 8, each of the arms 130 has a pair of

opposed upper extensions 130a and 130b, so that an upwardly opened vertical guide slot 131

is formed therebetween. That is, each of the arms 130 has an upper U-shaped portion.

The upper extension 130b closer to the sheet material M (i.e., positioned on the right side in

FIG. 9) has an upper protrusion (a first contacting member) 132. The upper protrusion 132

is protruded inwardly (leftwardly) such that a width of the guide slot 131 may preferably be

reduced.

[0048]

The upper die unit 120 is essentially composed of an upper pressing member or

punch (a subsidiary punch) 122, an ejector 123 and a die 125. The upper punch 122 is

fixedly attached to the upper base 121 and having a cross-sectional shape corresponding to

the punching hole 112 of the lower punch 113. The ejector 123 is movably disposed

around the upper punch 122 and is positioned axially opposite to the lower punch 113.



Also, the ejector 123 has a cross-sectional shape corresponding to the work W. In other

words, the ejector 123 has the same cross-sectional shape as the lower punch 113. The die

125 is fixedly attached to the upper base 121. The die 125 is positioned around the ejector

123 in such a way that the ejector 123 can move along the die 125. Further, the die 125 has

a bore having a cross-sectional shape corresponding to an outer profile of the ejector 123.

That is, the die 125 is closely adjacent to the ejector 123. In addition, the ejector 123 is

movably attached to the upper base 121 via an ejector biasing member or gas spring 124.

Therefore, the ejector 123 is capable of vertically moving along the upper punch 122 and the

die 125 while closely contacting the same. As will be appreciated, the gas spring 124 is

arranged so as to normally bias the die 125 downwardly.

[0049]

As shown in FIG. 8, an engagement recess or notch 123a is formed in an outer

circumferential surface of the ejector 123. Conversely, a hollow portion 143 is laterally

formed in the die 125, so as to be communicated with the notch 123a of the ejector 123.

An ejector locking member (a pressing body) 142 is laterally slidably received in the hollow

portion 143, so as to move toward and away from the notch 123a of the ejector 123. An

inner end (a right end in the drawings) of the ejector locking member 142 is formed with an

engagement projection 142a that is capable of selectively engaging the notch 123a. Further,

as will be apparent from FIG. 8, the engagement projection 142a is arranged so as to be not

aligned with the notch 123a (i.e., so as to be slightly displaced upwardly from the notch

123a) when the ejector 123 is in a normal position. In addition, an outer end (a left end in

the drawings) of the ejector locking member 142 is provided with a compression spring (an

ejector locking member biasing member) 141 that is positioned in the hollow portion 143 via

an attachment 140 attached to the die 125. Also, the ejector locking member 142 has a

transverse rod (a second contacting member) 142b having opposed ends. The opposed

ends of the rod 142b are respectively movabley received in the guide slots 131 of the arms

130, so that the rod 142b can vertically move along the guide slots 131.

[0050]

The compression spring 141 of the ejector locking member 142 is arranged so as to

normally bias the ejector locking member 142 rightwardly, i.e., toward the notch 123a of the

ejector 123. Conversely, as shown in FIG 8, the upper protrusion 132 formed in the upper

extension 130b of each of the arms 130 of the lower die unit 110 is positioned so as to

contact or engage the transverse rod 142b of the ejector locking member 142 when the upper



die unit 120 is lifted up.

[0051]

Further, in this embodiment, the ejector locking member 142 and the compression

spring 141 will also be referred to as an ejector retaining device that can retain the ejector

123 in a predetermined position (the retracted position). Also, the upper protrusions 132

formed in the arms 130 and the transverse rod 142b of the ejector locking member 142 will

be referred to as an ejector releasing device that can release the ejector 123 retained in the

predetermined position.

[0052]

Representative methods for manufacturing the work W from the sheet material M

using this shear punching die assembly will now be described.

First, as shown in FIG. 8, the drive means is actuated so that the upper die unit 120

is lifted up to an uppermost position or opened position (i.e., the upper and lower die units

110 and 120 are opened to an opened condition). Thereafter, the sheet material M is fed

into a space between the upper and lower die units 110 and 120. Subsequently, the drive

means is actuated so that the upper die unit 120 is moved downwardly toward the lower die

unit 110 (i.e., a die closing operation or punching operation is started). As a result, the

sheet material M is clamped between the upper and lower die units 110 and 120 (between the

ejector 123 and the lower punch 113 and between the die 125 and the stripper 115). In this

condition, when the upper die unit 120 is further moved toward the lower die unit 110 and

reaches a closed position shown in FIG 10 (i.e., when the die closing operation is completed,

so that the upper and lower die units 110 and 120 are closed to a closed condition), the upper

punch 122 and the die 125 of the upper die unit 120 respectively engage the lower punch 113

of the lower die unit 110, so as to form the work W having a central opening H. At the

same time, a waste or processed sheet material M' and a waste piece S are produced. Thus,

the punching operation is completed.

[0053]

At this time, the ejector 123 of the upper die unit 120 is moved upwardly against a

spring force of the gas spring 124, so as to be shifted to an upper retracted position. As a

result, the work W may preferably be clamped between the ejector 123 and the lower punch

113. Similarly, the stripper 115 of the lower die unit 110 is moved downwardly against a

spring force of the gas spring 114, so as to be shifted to a lower retracted position thereof.

As a result, the processed sheet material M' may preferably be clamped between the die 125



and the stripper 115. Further, the waste piece S corresponding to the central opening H of

the work W falls down into the punching hole 112 of the lower punch 113.

[0054]

Further, when the upper die unit 120 is moved downwardly toward the lower die

unit 110, the transverse rod 142b of the ejector locking member 142 is disengaged from the

upper protrusions 132 formed in the upper extensions 130b of the arms 130 and is moved

downwadly within the guide slots 131 while the engagement projection 142a of the ejector

locking member 142 contacts the outer circumferential surface of the ejector 123.

Thereafter, when the upper die unit 120 is further moved downwardly and reaches the closed

position shown in FIG 10 (i.e., when the die closing operation is completed), as described

above, the ejector 123 is shifted to the upper retracted position, so that the engagement

projection 142a is aligned with the notch 123a of the ejector 123. As a result, the ejector

locking member 142 is moved rightwardly by a spring force of the compression spring 141,

so that the engagement projection 142a engages the notch 123a of the ejector 123, thereby

locking the ejector 123. Thus, the ejector 123 is maintained at the upper retracted position.

[0055]

After the punching operation is completed, as shown in FIG 11, the drive means is

actuated so that the upper die unit 120 is lifted up toward the opened position. Thus, a die

opening operation or work removing operation is started. At this time, the transverse rod

142b of the ejector locking member 142 is moved upwardly within the guide slots 131 of the

arms 130 while the engagement projection 142a still engages the notch 123a of the ejector

123. As a result, the upper die unit 120 is lifted up while the ejector 123 is maintained at

the upper retracted position. That is, the upper die unit 120 is moved upwardly while the

work W is not applied with the spring force of the gas spring 124 via the ejector 123.

Therefore, the upper die unit 120 is lifted up while the work W is reliably retained between

the upper punch 122 and the die 125 by a frictional force.

[0056]

Thereafter, when the upper die unit 120 is further moved upwardly and reaches a

position shown in FIG 12, which position substantially corresponds to the opened position

shown in FIG. 8, (i.e., when the die opening operation is substantially completed), the

transverse rod 142b of the ejector locking member 142 reengages the upper protrusions 132

formed in the arms 130. As a result, the ejector locking member 142 is moved leftwardly

against the spring force of the compression spring 141, so that the engagement projection



142a is disengaged from the notch 123a of the ejector 123. Upon disengagement of the

engagement projection 142a from the notch 123a, the ejector 123 is released and pushed

back downwardly by the spring force of the gas spring 124. As a result, the work W

retained between the upper punch 122 and the die 125 is removed or pushed out by the

ejector 123 and falls down. The removed work W may preferably be recovered using a

known recovering shovel (not shown).

[0057]

Upon completion of the punching operation and the work removing operation,

similar to the first embodiment, the manufacturing process is repeated in the same manner as

described above while the sheet material M is successively conveyed between the upper and

lower die units 110 and 120.

[0058]

According to the present shear punching die assembly, similar to the first

embodiment, the work W can be rapidly ejected from the upper die unit 120 because a

hydraulic removing mechanism is not used. Therefore, it is possible to easily speed up a

manufacturing speed of the work W by simply speeding up the punching operation.

[0059]

Further, according to the present shear punching die assembly, the work W is

reliably retained on the upper die unit 120 until the die opening operation is completed. In

other words, the work W can be removed from the upper die unit 120 only after the upper

and lower die units 110 and 120 are sufficiently opened. As a result, the work W cannot be

pushed toward the processed sheet material M' at the start of the die opening operation.

Therefore, the work W can be effectively prevented from reengaging the processed material

M' during the die opening operation (the work removing operation).

[0060]

In addition, according to the present shear punching die assembly, the transverse rod

142b of the ejector locking member 142 is engaged with and disengaged from the upper

protrusions 132 of formed in the arms 130 depending on the die opening operation and the

die closing operation. As a result, the engagement projection 142a of the ejector locking

member 142 is automatically engaged with and disengaged from the notch 123a of the

ejector 123, so that the ejector 123 can be locked and unlocked (released). Thus, the ejector

retaining device and the ejector releasing device can be structurally simplified.

[0061]



Naturally, in this embodiment, various changes and modifications may be made to

the present invention without departing from the scope of the invention. For example, in

this embodiment, although the lower punch (the main punch) 113 and the ejector 123 are

respectively disposed on the lower die unit 110 and the upper die unit 120, the lower punch

(the main punch) 113 and the ejector 123 are respectively disposed on the upper die unit 120

and the lower die unit 110.

[0062]

Representative examples of the present invention have been described in detail with

reference to the attached drawings. This detailed description is merely intended to teach a

person of skill in the art further details for practicing preferred aspects of the present

invention and is not intended to limit the scope of the invention. Only the claims define the

scope of the claimed invention. Therefore, combinations of features and steps disclosed in

the foregoing detail description may not be necessary to practice the invention in the

broadest sense, and are instead taught merely to particularly describe detailed representative

examples of the invention. Moreover, the various features taught in this specification may

be combined in ways that are not specifically enumerated in order to obtain additional useful

embodiments of the present invention.



C L A l U S

1. A shear punching die assembly having first and second die units in which a material

is punched to form a work while the material is clamped between the first and second die

units, comprising:

a main punch contained in the first die unit and having a cross-sectional shape

corresponding to a shape of the work;

an ejector contained in the second die unit and positioned axially opposite to the

main punch;

an ejector biasing member normally biasing the ejector toward the main punch;

an ejector retaining device that is capable of acting on the ejector when the first and

second die units are in a closed condition, thereby retaining the ejector in a predetermined

position; and

an ejector releasing device that is capable of acting on the ejector retaining device

when the first and second die units are opened over a desired distance, thereby releasing the

ejector.

2. The shear punching die assembly as defined in claim 1, wherein the ejector

retaining device comprises a pressing body and a retainer member,

wherein the retainer member is arranged and constructed to engage the pressing

body and press the pressing body toward an outer circumferential surface of the ejector when

the first and second die units are in the closed condition,

wherein the retainer member is arranged and constructed to be disengaged from the

pressing body when the first and second die units are moved to an opened condition, so as to

permit the pressing body to move away from the outer circumferential surface of the ejector,

wherein the ejector releasing device is composed of the ejector biasing member, and

wherein the ejector biasing member is arranged and constructed to be capable of

moving the ejector when the first and second die units are moved to the opened condition,

thereby moving the pressing body away from the outer circumferential surface of the ejector.

3. The shear punching die assembly as defined in claim 2, wherein the ejector

comprise an engagement recess that are capable of engaging the pressing body, and

wherein the retainer member is arranged and constructed to be capable of moving

toward and away from the pressing body when the first and second die units are closed and



opened.

4. The shear punching die assembly as defined in claim 1, wherein the ejector

retaining device comprises a pressing body and an pressing body biasing member,

wherein the pressing body biasing member is arranged and constructed to normally

bias the pressing body toward an outer circumferential surface of the ejector,

wherein the ejector releasing device comprises a first contacting member formed in

an arm that is attached to the first die unit, and a second contacting member formed in the

pressing body, and

wherein the first contacting member is arranged and constructed to engage the

second contacting member when the first and second die units are moved to the opened

condition, thereby moving the pressing body away from the outer circumferential surface of

the ejector against a biasing force of the pressing body biasing member.

5. The shear punching die assembly as defined in claim 4, wherein the pressing body

and the ejector respectively comprise an engagement projection and an engagement recess

that are capable of engaging each other, and

wherein the first and second contacting members respectively comprises a

protrusion formed in the arm and a rod attached to the pressing body,

6. The shear punching die assembly as defined in claim 5, wherein the arm has a guide

slot that is arranged and constructed such that the rod can move therealong when the upper

and lower die units are relatively moved, and

wherein the protrusion is projected into the guide slot such that a width of the'guide

slot can be reduced.

7. The shear punching die assembly as defined in claim 1 further comprising a

subsidiary punch contained in the second die unit, wherein the subsidiary punch is capable of

engaging the main punch when the first and second die units are closed, thereby additionally

punching the work.

8. A shear punching die assembly having upper and lower die units in which a material

is punched to form a work while the material is clamped between the upper and lower die



units, comprising:

a main punch contained in the lower die unit;

a stripper contained in the lower die unit, the stripper being arranged and

constructed to be movable relative to the main punch while it is biased upwardly;

a die contained in the upper die unit and positioned axially opposite to the stripper,

an ejector contained in the upper die unit and positioned axially opposite to the

main punch, the ejector having an engagement recess formed in an outer circumferential

surface thereof and being arranged and constructed to be movable relative to the die while it

is biased downwardly;

a pressing body arranged and constructed to move toward and away from the

engagement recess of the ejector;

a retainer member arranged and constructed to engage the pressing body and press

the pressing body toward the ejector when the pressing body engages the engagement recess

of the ejector,

wherein when the upper and lower die units are closed so that the material is

punched to form the work, the formed work is pushed into the die so that the ejector is

moved upwardly to a predetermined position by the work and as a result, the engagement

recess of the ejector is vertically aligned with the pressing body so that the pressing body

engages the engagement recess of the ejector and simultaneously, the retainer member

engages the pressing body and presses the pressing body toward the ejector, so that the

ejector can be retained in the predetermined position while the work is retained in the die by

a factional force, and

wherein when the upper and lower die units are opened over a desired distance, the

retainer member is disengaged from the pressing body and as a result, the ejector is moved

downwardly while removing the work from the die, so that the pressing body is disengaged

from the engagement recess of the ejector .

9. A shear punching die assembly having upper and lower die units in which a material

is punched to form a work while the material is clamped between the upper and lower die

units, comprising:

a main punch contained in the lower die unit;

a stripper contained in the lower die unit and positioned around the main punch;

an ejector contained in the upper die unit and positioned axially opposite to the



main punch, the ejector having an engagement recess;

a die contained in the upper die unit and positioned around the ejector;

a pair of arms contained in the lower die unit and extending toward the upper die

unit therefrom, wherein each of the arms is positioned along a feeding direction of the

material and is formed to substantially a U-shape so as to have a guide slot therein, and

wherein each of the arms has a protrusion that is formed in a side facing to the material and

is projected into the guide slot such that a width of the guide slot can be reduced; and

a pressing body contained in the upper die unit and laterally biased toward the

engagement recess of the ejector, wherein the pressing body has an engagement projection

that is capable of engaging the engagement recess of the ejector and a rod that is capable of

moving along the guide slot of each of the arms,

wherein when the upper and lower die units are closed, the ejector is moved

upwardly to a predetermined position so that the engagement recess of the ejector is

vertically aligned with the engagement projection of the pressing body and as a result, the

engagement projection of the pressing body engages the engagement recess of the ejector, so

that the ejector can be retained in the predetermined position, and

wherein when the upper and lower die units are opened, the rod of the pressing

body engages the protrusion of each of the arms so that the pressing body is laterally

reversely moved and as a result, the engagement projection of the pressing body is

disengaged from the engagement recess of the ejector, so that the ejector can be released.

10. The shear punching die assembly as defined in claim 9 further comprising a

subsidiary punch contained in the upper die unit, wherein the subsidiary punch is capable of

engaging the main punch when the upper and lower die units are closed, thereby additionally

punching the work.
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