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Abstract

A plastic film punching apparatus i1s improved to prevent a waste 15 from
being caught in a cylindrical punch blade 2. The apparatus includes a punch
blade 2 comprising a saw—toothed edge which includes mountain portions and
valley portions formed alternately with each other. A protrusion 5 is disposed
internally of the punch blade 2 to protrude beyond the position of height H1 of
the bottoms / of valley portions and toward the position of height H2 of the tops
6 of mountain portions. An annular clearance 8 is formed between the punch

blade 2 and the protrusion 5.
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Plastic Film Punching Apparatus

Technical Field

The invention relates to a plastic film punching apparatus including a
cylindrical punch blade by which a plastic film is punched so that an aperture
should be formed in the pl‘astio film.

Background

There has been generaily used a cylindrical punch blade by which a
plastic'film i.s punched so that an aperture should be .formed in the plastic film.
For example, Japanese Patent Publication No.H04-35318 of 1992 discloses a
cyhindrical punch blade moved toward a plastic film and a die to be pressed
against the plastic film, the plastic film being sandwiched between the punch
blade and the die. The plastic film is therefore punched by the punch blade and
the die so that an aperture should be formed in the plastic film. The patent
publication further discloses that the punch blade is moved toward the plastic
film and a receiver to be pressed against the plastic film, the plastic film being
sandwiched between the punch blade and the receiver. The punch blade is
rotated by a drive to make the plastic film punched.

In addition, there exists a problem that the plastic film generates a waste
when being punched. Tlhe waste may be caught in the punch blade. In this
connection, in the apparatus of the patent publication, the punch biade includes a
spring and a pin received therein so that the waste should be removed by the
spring and the pin after the plastic film is punched.

On the other hand, for example, in a machine for successively making
plastic bags of plastic film, it may be required to make a number of apertures
formed in the plastic film so that the plastic bag should include the apertures
formed therein for venting. In this case, in order to make the apertures formed

in the plastic film by utilizing the apparatus of the patent publication, not only
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the punch blades but aiso the dies or the drives for rotation have to be disposed
in the positions of apertures, to be high in cost.

In addition, the apertures have to be formed in the plastic bag to be
small tin diameter for venting. In this connection, it is difficult to make the
spring and the pin received in the punch blade. The punch blade can therefore
include no spring and pin by which the waste is removed, resulting in the problem
of the waste being caught in the punch blade.

By the way, Japanese Patent No. 3,655,627 discloses a machine for
successively making pléstic bags in which plastic films are fed longitudinally
thereof and intermittently. The plastic films are heat sealed with each other and
cross cut by a heat seal device and a cutter when the plastic films are stopped
temporarily whenever being fed intermittently, to successively make the plastic
bags. The same s true of the punch blade. The plastic film i1s punched by the
punch blade when the plastic films are stopped temporarily whenever being fed
intermittently.

It is therefore an object of the invention to provide a plastic film
punching apparatus improved to prevent the waste from being caught in the
punch blade, without Involving the problem of cost.

Summary of the Invention

According to the invention, the apparatus includes a cylindrical punch
blade comprising a saw—toothed edge which includes mountain portions and valley
portions formed alternately with each other. The mountain portions have tops
formed at a position of height. The valley portions have bottoms formed at a
position of height. The apparatus further includes a protrusion disposed
internally of the punch blade to protrude beyond the position of height of the
bottoms of valley portions and toward the position of height of the tops of
mountain portions. The protrusion is fixed with respect to the punch blade.

The apparatus further inciudes an annular clearance formed between the punch
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hiade and the protrusion. The apparatus further includes & drive by which the
puncn blade and the protrusion are pressed against a plastic film. The plastic
film 1s prerced with the tops of mountain portions and stretched by the protrusion.
The punch blade i1s therefore thrust into the plastic film about the protrusion.
The plastic film 1s introduced Into the annular clearance and lacerated by the
punch blade. The plastic film is lacerated to the bottoms of valley portions In
the annular clearance to be punched by the punch blade so that an aperture
should be formed 1n the plastic film, the plastic film generating a waste. In
addition, the waste contracts into an original state after the plastic film s
punched so that the protrusion should receive a reaction of contraction. The
waste Is removed by the reaction.

In a preferred embodiment, the protrusion 1s formed of a rigid body not to
be deformed when being pressed against the plastic film.

The protrusion is disposed coaxially with the punch blade.

The protrusion has a shape of truncated cone to include an end formed
of a circular surface or a circular line.

The protrusion protrudes to the position of height of the tops of
mountain portions.

The apparatus further includes an air passage formed In the protrusion to
extend in a direction in which the protrusion protrudes. Air is ejected from the
passage.

Brief Description of the Drawings

Fig. 1 is a side view (A) of a preferred embodiment of the invention, a
sectional view (B) of the punch blade of (A), a perspective view (C) of the punch
blade of (A) and a plan view (D) of the receiver of (A).

Fig. 2 is an explanatory view (A) of the plastic film of Fig. 1 when being

punched, an explanatory view (B) of the step next to (A), an explanatory view (C)

of the step next to (B) and an explanatory view (D) of the step next to (C).
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Fig. 3 is a sectional view (A) of another embodiment, a bottom view (B)
of the punch blade of (A), a sectional view (C) of another embodiment and a
bottom view (D) of the punch blade of (C).
Best Mode to Carry Out the Invention

Turning now to the drawings, Fig. 1 illustrates a plastic film punching
apparatus according to the invention. The apparatus is incorporated into a
machine for successively making plastic bags of plastic film 1, the apparatus
including a cylindrical punch blade 2. It should be understood that the terms of
“cylindrical punch blade” means a hollow punch blade having a shape of true
circle, ellipse or approximate geometry in section. In the machine, plastic films
1 are fed longitudinally thereof and intermittently, as in the case of the machine
of Japanese Patent No. 3,655,627. The plastic films 1 are heat sealed with each
other and cross cut by a heat seal device and a cutter when the plastic films 1
are stopped temporarily whenever being fed intermittently, to successively make
plastic bags. [t should also be understood that one of the plastic films 1 is

shown in Fig. 1. The plastic films 1 are fed in a direction X longitudinal thereof.

In addition, the plastic film 1 is punched by the punch blade 2 so that an aperture

should be formed in the plastic film 1.

The apparatus includes a number of punch blades 2 extending downward
to be disposed above the plastic film 1 and at a position of height. The punch
blades 2 are spaced from each other longitudinally and widthwise of the plastic
film 1 and supported by a plate 3 which is connected to and supported by a drive
4 such as a cylinder. The plate 3 and the punch blades 2 are moved downward
by the drive 4, the plastic film 1 being punched by the punch blades 2, so that a

number of apertures should be formed in the plastic film 1. The plastic bag

therefore includes the apertures formed therein for venting, when making the

nlastic bags.

Each of the punch blades 2 comprises a saw—toothed edge which includes
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mountain portions and valley portions formed alternately with each other. The
mountain portions have tops 6 formed at a position of height H2. The valley
portions have bottoms 7 formed at a position of height H1. The saw-toothed
edge is used as those of kitchen knife, wrap cutter and the like to be known in
itself. However, all of them are different from the apparatus in that the saw-
toothed edge is straight while in the apparatus, a cylindrical punch blade 2 is
formed of the saw—toothed edge. The apparatus further includes a protrusion 5
disposed internally of the punch blade 2 to protrude beyond the position of height
H1 of the bottoms 7 of valley portions and toward the position of height H2 of
the tops 6 of mountain portions. The protrusion 5 is fixed with respect to the
punch blade 2. The apparatus further includes an annular ciearance 8 formed
between the punch blade 2 and the protrusion 3.

In the embodiment, the punch blade 2 is fitted with a holder 9 which ts
mounted on the plate 3. The protrusion 9 1s formed of the holder 9 to protrude
beyond the position of height H1 of the bottoms 7 of valley portions and toward
the position of height H2 of the tops 6 of mountain portions. The protrusion 5 is
disposed coaxtally with the punch blade 2.

The protrusion 5 has a shape of truncated cone to include an end 10

formed of a circular surface or a circular line. The annular clearance 8

therefore has a shape of wedge Iin section. The annular clearance 8 extends
more deeply than the valley portions of the punch blade 2.

In addition, the protrusion 5 protrudes to the position of height H2 of the
tops 6 of mountain portions. The end 10 is therefore formed at the position of
height H2 of the tops 6 of mountain portions.

In the apparatus, the protrusion 5 protrudes beyond the position of
height H1 of the bottoms 7 of valley portions and toward the position of height
H2 of the tops 6 of mountain portions. The end 10 i1s formed at the position of

height HZ2 of the tops 6 of mountain portions. It should therefore be understood
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that the annular clearance 8 is formed between the punch blade 2 and the
protrusion 5 in a range of height Ht - H2 to the end 10 of protrusion 5 from the
bottoms 7 of valley portions. 1t should also be understood that the annular
clearance 8 is formed between the punch blade 2 and the protrusion 3 in a range
of height H1 - H2 to the tops 6 of mountain portions from the bottoms 7 of valley
portions. In addition, the annular clearance 8 extends more deeply than the
valley portions. The protrusion 5 protrudes from the position of height H1’ of
the bottom of annular clearance 8. It should therefore be understood that the
annular clearance 8 is formed between the punch blade 2 and the protrusion 5 In
a range of height H1’ - H2 to the end 10 of protrusion 5 from the bottom of
annular clearance 8. It should also be understood that the annular clearance 8
Is formed between the punch blade 2 and the protrusion 5 in a range of height
H1’ - H2 to the tops 6 of mountain portions from the bottom of annular clearance
8.

The apparatus further includes an air passage 11 formed in the holder 9
and the protrusion 5 to extend in a direction in which the protrusion 5 protrudes.
An air supply 12 1s connected to the passage 11. Air is therefore ejected from

the passage 11.

A receiver 13 is disposed below the plastic film 1. The receiver 13

includes a number of apertures 14 formed therein. The apertures 14 are circular,

each of which has a diameter greater than the punch blade 2. The apertures 14

are formed at positions corresponding to the punch blades 2.

In the apparatus, the plate 3 is lowered by the drive 4 so that the punch
blades 2 and the protrusions 5 are moved downward toward the plastic film 1,
when the plastic film 1 1s stopped temporarily whenever being fed intermittently.
The punch blade 2 and the protrusion 5 are therefore pressed against the plastic
film -1. The plastic film 1 is pushed downward by the punch blade 2 and the

protrusion 9 to be engaged with the receiver 13. The plastic film 1 1s pierced
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with the tops 6 of mountain portions in the position of aperture 14 of receiver 13,

as shown in Fig. 2 (Fig. 2A).

In addition, the plastic film 1 is pushed downward and stretched by the
punch blade 2 and the protrusion 5 which are moved downward. A tension is
given to the plastic film 1 so that the punch blade 2 should be thrust into the
plastic film 1 about the protrusion 5. The plastic film 1 is introduced into the
annular clearance 8 and lacerated by the punch blade 2 (Fig. 2B). The plastic
film 1 is lacerated to the bottoms 7 of valley portions in the annular clearance 8
to be punched by the punch blade 2 so that an aperture should be formed in the
plastic film 1, the plastic film 1 generating a waste 195.

The protrusion 5 is formed of a rigid body not to be deformed when being
pressed against the plastic film 1. The plastic film 1 is pulled upward by tension
after being punched (Fig. 2C).

In addition. tin connection with the plastic film 1 pushed downward and

stretched by the protrusion 5, the waste 15 contracts into an original state after

the plastic film 1 is punched so that the protrusion 5 should receive a reaction of

contraction. The reaction acts downward so that the waste 15 should be fallen

and removed by the reaction. The waste 15 is engaged with the protrusion 5 and

constrained by friction not to be rotated before being fallen. The waste 15 can
therefore be fallen and removed smoothly (Fig. 2D).

The plate 3 is then lifted by the drive 4 so that the punch blade 2 and
the protrusion 5 should be separated from and disposed above the plastic film 1.
Subsequently, the plastic films 1 are fed intermittently again. The plate 3 is
lowered again when the plastic fiims 1 are stopped temporarily, the same steps
being performed repeatedly.

It should be understood that in the apparatus, the plastic film 1 i1s
pierced with the tops 6 of mountain portions to be lacerated by the punch blade

2. The plastic film 1 is lacerated to the bottoms 7 of valley portions to be
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nunched by the punch blade 2. Accordingly, unhke the apparatus of Japanese

Patent Publication No. H04-35318 of 1992, no die or drive for rotation is required, to

be low in cost.

In addition, the waste 15 contracts into the original state after the
plastic film 1 i1s punched so that the protrusion 5 should receive the reaction of
contraction. The waste 15 is fallen and removed by the reaction. No waste is

~ therefore caught in the punch blade 2. No spring and pin have to be received in

the punch blade 2.

Air may be ejected from the passage 11. The waste 15 can therefore be
pushed downward by the air to be fallen and removed reliably.

In the embodiment, the protrusion 5 has not always to protrude to the
position of height H2 of the tops 6 of mountain portions. The plastic film 1 is
pushed downward and stretched by the protru-sion O before the plastic film 1 is
punched, provided that the protrusion 3 protrudes beyond the position of height
H1 of the bottoms 7 of valley portions and toward the position of height H2 of
the tops 6 of mountain portions. The waste 15 is therefore fallen and removed
by the reaction when the protrusion 5 receives the reaction.

By contraries, the protrusion 5 may protrude beyond the position of
height HZ of the tops 6 of mountain portions at a slight amount. However, the
amount should not be Igrger than one third of the outer diameter of punch blade

2. The plastic film 1 may not be punched by the punch blade 2 if the amount is

larger than one third of the outer diameter of punch blade 2.

The plastic film 1 has not always to be pushed downward by the punch
blade 2 and the protrusion 5 to be engaged with the receiver 13. The punch
blade 2 and the protrusion 3 may be pressed against the plastic film 1 without
using the receiver 15. In this case, a tension is given to the plastic film 1 so
that the plastic film 1 should be punched by the punch blade 2. The waste 15

then contracts into the original state to be removed by the reaction of

8
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contraction.

The protrusion 5 has not always to have the shape of truncated cone. It
may be cylindrical to have an outer diameter less than the inner diameter of the
punch blade 2 so that an annular clearance 8 should be formed between the
punch blade 2 and the protrusion 5. The protrusion 5 may be angular. The
protrusion 5 and the holder 9 may be formed independently of and fixed to each
other, as shown in Fig. 3. The protrusion 5 may have a shape of cross in section,
to have an end 10 formed by a geometric surface or a geometric line so that the

plastic film 1 should be pushed downward and stretched.
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What is claimed is:
1. A plastic film punching apparatus comprising:

a cvlindrical punch blade comprising a saw—toothed edge which
includes mountain portions and valley portions formed alternately with each other,
the mountain portions having tops formed at a position of height, the valley
portions having bottoms formed at a position of height;

a protrusion disposed internally of the punch blade to protrude
beyond the position of height of the bottoms of valley portions and toward the
position of height of the tops of mountain portiéns, the protrusion being fixed‘
with respect to the punch blade;

an annular clearance formed between the punch blade and the
protrusion; and

a drive by which the punch blade and the protrusion are pressed
against a plastic film, the plastic film being pierced with the tops of mountain
portions and stretched by the protrusion, the punch blade being thrust into the
plastic film about the protrusion, the plastic film being introduced into the
annular clearance to be lacerated by the punch blade, the plastic film being
lacerated to the bottoms of valley portions in the annular clearance to be

punched by the punch blade so that an aperture should be formed Iin the plastic
film, the plastic film generating a waste;
wherein the waste contracts into an original state after the plastic

film is punched so that the protrusion should receive a reaction of contraction,

the waste being removed by the reaction.

2. The apparatus as set forth in claim 1 wherein the protrusion is

formed of a rigid body not to be deformed when being pressed against the plastic

film.

3. The apparatus as set forth in claim 1 wherein the protrusion is

disposed coaxially with the punch blade.

10
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4. The apparatus as set forth in claim 1 wherein the protrusion has a
shape of truncated cone to include an end formed of a circular surface or a
circular hine.

5. The apparatus as set forth in claim 1 wherein the protrusion
protrudes to the position of height of the tops of mountain portions.

6. The apparatus as set forth in claim 1 further comprising an air
passage formed in the protrusion to extend in a direction in which the protrusion

protrudes, air being ejected from the passage.

11
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Fig. 3
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