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(57) Abréegée/Abstract:

A punching die includes a punch body, a punch guide fitted on the punch body movably up and down with respect to the punch
body, a punch head provided on a top portion of the punch body, a gaseous spring provided between the punch body and the
punch guide for pushing the punch guide downwardly with respect to the punch body. The gaseous spring Is cylindrical and fitted
on the punch body detachably, and includes device for restricting a maximum length of the gaseous spring.
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ABSTRACT OF THE DISCLOSUR

A punching die includes a punch body, a punch guide
fitted on the punch body movably up and down with respect to

the punch body, a punch head provided on a top portion of the
punch body, a gaseous spring provided between the punch body
and the punch guide for pushing the punch guide downwardly
with respect to the punch body. The gaseous spring is
cylindrical and fitted on the punch body detachably, and

includes device for restricting a maximum length of the
gaseous spring. | .
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PUNCHING DIE

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a punching die using a
gaseous spring.

Description of the related Art

In the conventional punching die, a punch body movable up
and down is fitted .to a punch guide, and further a spring such
as coll spring, a disk spring, an urethane spring, etc. are
Interposed between the retainer collar and a punch head fixed
to the upper portion of the punch guide.

In the above-mentioned conventional technique, however,
when the spring is assembled between the retainer collar and
the punch head, there exists a problem in that the spring nust
be deformed to some extent so a strong force is required to
deform the spring for assembly. 1In addition, when the cutting
edge of the punch body is required to be ground again, the
retainer COllar, the punch head and the spring must be all
disdsSembled; In this disassembly work, since some parts are

" tightly assembled or fitted from the standpoint of the punch

- an

head structure, it is not easy to disassemble these parts.

 Further, after the cutting edge of the punch body has
been ground again, the length of the assembled punch body must

be adjusted. In this case, since a strong force 1s required

for assembly, there exists a problem in that the adjustment

~work is not eaSy,

¥

SUMMARY OF THE INVENTION
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With these problems in mind, therefore, it is the object
of the present invention to provide a punching die easy to
assemble the spring, easy to adjust the punch body length
after cutting edge of the punching body has been grouhd and
easy to manage the cutting edge of thé punching body, for
keeping the punching die under excelleﬁt conditions all the
time.

To achieve the above-mentioned object, the present
invention provides a punching die. This punching die
comprises a punch body, a punch guide fitted on said punch
body movably up and down with respect to said puhch body, a
punch head provided on a top portion of said punch body, and a
gaseous spring provided between said punch body and said punch
guide for pushing said punch guide downwardly with respect to
said punch body. |

In the punching die according to the present invention,
the gaseous'spring can be easily assembled to the punching die
in such a way that the piston is interposed between the
cylinder and the cylinder end and further the gas charging
chamber is filled with a gas. Further, the punch body is
fitted to the piston and further the punch head is fixed to
the upper portion of the piston.

Accordingly, since the length of the gaseous spring is
initially determined when the piston is in contact with the
cylinder at an initial stroke end, it is possible to assémble
the punch body with the gaseous spring without any adjustment,
thus allowing an easy assembling after the cutting edge of the
punch body has been ground. Since the punch head is fixed to
the piston by a fastener, the force of the gas spring is not
exerted on the punch head. Therefore it is easy to fix or
detach the punch head.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view showing an embodiment of
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the punching die according to the present invention; and

Filg. 2 is an enlarged cross-sectional view showing the
portion designated by an arrow 1II in Fig. 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the punching die according to the

present invention will be described hereinbelow with reference
to the attached drawings.

In Fig. 1, a punch guide 3 for constituting a part of a
punching die 1 is fitted to an upper turret of a turret punch
press (not shown), for Instance so as to be movable up and

down. In this punch gulde 3, a punch body 5 extending in the
vertical direction is fitted movably in the vertical

direction. In addition, the punch guide 3 is formed with a
kKey groove 7 with which a key 9 of the punch body 5 is
engaged. Accordingly, since the key 9 can be moved up and

down along the key groove 7, the punch body 5 can be also
moved up and down relative to the punch guide 3. In this

vertical movement of the punch body 5, the rotational motion
of the punch body 5 is prevented by the presence of the key 9.

A gaseous spring 13 1s mounted on a retainer collar 11 of
the punch guide 3. The gaseous'spring 13 includes a inner
cylinder 14, a piston 15, a outer cylinder 16, and cylinder
end 17. The inner cylinder 14 is fitted on an upper portion
18 of the punch body 5. The piston 15 is provided on an upper
portion of the inner cylinder 14. The outer cylinder 16 is
fitted on the piston 15 movably in upward and downward
directions with respect to said piston 15. The cylinder end

17 1is providéd in a lower portion of said outer cylinder 16.
The cylinder end 17 is fixed to the outer cylinde; 16 by a

ring_lg. The cylinder end 17 is fitted on said inner cylinder
14 movably in upward and downward directions with respect to

said inner cylinder 14. The cylinder end 17 is fixed to the

punch guide 3 by an O-ring 20 which 1s Interposed between a
lower portion of the cylinder end 17 and a top portlon of the
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punch guide 3. A gas charging chamber 29 is defined by the
inner cylinder 14, said piston 15, said outer cylinder 16, and
said cylinder end 17.

Further; the piston 17 is provided with a female thread
21 on the upper inner circumference thereof, as depicted in
Fig. 2. In the same way, a top portion of the punch body 5 is
provided with a male thread 22 on an outer circumference
thereof. Therefore, the piston 17 can be fixed to the punch

body 5 by mesh of the male thread 22 with the female thread
21.

Another O-ring 23 is fitted between the outer cylinder 16
and the cylinder end 17, and a ring 24 is additionally fitted
between the inner cylinder 14 and the cylinder end 17 for
prevention of gas leakage. In addition, another ring 25 is
fitted between the oﬁter cylinder 16 and the piston 15 also
for prevention of gas leakage.

A punch head 30 is provided at the top portion of the
punch body 5. The punch head 30 is formed with a female
thread 31 on the inner circumference thereof, as depicted in
Fig. 2. Therefore, the punch head 30 can be fixed to the
punch body 5 by mesh of the male thread 22 formed on the upper
circumference of the punch body 5 with the female thread 31 ’
formed on the inner circumference of the punch head 30. 1In
addition the punch head 30 is disposed above the piston 15
apart from the piston 15 in a axial direction. A gap & is
between the punch head 30 and the piston 15. The punch head
30 is fixed to the piston 15 by a plurality of bolts 32.

-These bolts 32 exert a attractive force on the punch head 30

and the piston 15 therebetween. Therefore the female thread
31 of the punch head 30 and the female thread 21 of the piston
15 are pushed against the male thread 21. Consequently the

punch head 30 and the piston'15 are fixed to the punch body 5
securely. .

The lower portion of the piston 15 is provided with a
flange 40, and the upper portion of the outer cylinder 16 is
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provided with a reduced diameter portion 41 extending inwardly

from sald outer cylinder 18. The flange 40 is engaged with

the reduced diameter portion 41, so that the length of the
gaseous spring 13 can be determined at the initial stage of
the assembly without any adjustment. Therefore it is possible
to assemble the gaseous spring 13 to the punch body 5 easily
without any adjustment. Further, the punch head 30 is fixed

to the piston 15 perfectly by mesh of the male and female

threads 22 and 21, 31 and additionally with the use of the
bolts 32 via the gap §.

Owing to the above-mentioned structure, the gaseous
spring 13 can be assembled easily with the punch body 5
without any adjustment. Further the punch body 5 can be
assembled and adjusted easily with the punch guide 3 after the
cutting edge of the punch body 5 has been ground again.
Therefore, the cutting edge of the punching body can be

managed easlly and thereby to keep the punching die under
excellent conditions all the time.

The present invention can be modified without being
limited to only the above-mentioned embodiment.

As described above, in the punching die according to the
present invention, the gaseous spring can be easily assembled
to the punching die,'without any adjustment of the punch body
length after cutting edge of the punching body has been
ground. Therefore, the cutting edge of the punching body can
be managed easily, so that it 1s possible to keep the punching
die under excellent conditions all the time.
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Claims:
1. A punching die comprising:
a punch body;
a punch guide fitted on said punch body movably

up and down with respect to said punch body;

a punch head provided on a top portion of said
punch body;

a8 gaseous spring provided between said punch
body and said punch guide for pushing said punch guide
downwardy with respect to said punch body;

said gaseous spring being c¢ylindrical and

detachably fitted on said punch body, and 1ncluding means

for restricting a maximum length of said gaseous spring;

sald gaseous spring including:

an 1lnner cylinder provided on said punch body;

a plston provided on an upper portion of said
1nner cylinder;

an outer cylinder fitted on said piston movably
in upward and downward directions with respect to said

plston;

a cylinder end provided in a lower portion of

salid outer cylinder and fitted on said inner cylinder
movably in upward and downward directions with respect to
sald 1nner cylinder;

a gas charging chamber being defined by said
inner cylinder, said piston, said outer cylinder, and
sald cylinder end;

sald restricting means being means for engaging
sald outer cylinder with said piston; and

salid engaging means including a flange provided

on said piston and a reduced diameter portion extending

inwardly from said outer cylinder.

2. The punching die of claim 1, wherein said punch
head 1s screwed on a top portion of the punch body,
wherein said piston 1is screwed on said top

portion of the punch body under said punch head,
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whereiln said punch head is fixed to the sgaid

plston by a plurality of bolts.

3. The punching die of claim 1 or 2,

wherein said punch body is configured so as to

be inserted into said inner cylinder from an underside of

sald inner cylinder during assembly.

4 The punching die of claim 2 or 3,

wherein said punch head is separate from said

pliston in an axial direction.
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