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(54) Film cutting machine

(57)  According to the present invention relating to a
film cutting machine, a band-like film (A) which is pass-
ing a film cutting position (P) is cut by both rotary blade
(1) and fixed backup blade (3), and in a predetermined
section after passage through the film cutting position
(P) a push piece (4) is ejected from a rotation track (1b)
of an edge (1a) of the rotary blade (1) toward a feed
path (B) of the band-like film (A) by an eject means (5),
so that the push piece (4) strikes against the front end
(A1) of the band-like film (A) to separate the front end
(A1) from a rotary holder (2), which front end is con-
ducted to the feed path (B).
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Description

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a film cutting
machine for use in forming a package film with tear tape
such as a cellophane or polypropylene film which is for
covering a packaged article such as a package of ciga-
rettes. More particularly, the invention is concerned with
a film cutting machine wherein a rotary blade and a
fixed backup blade are disposed opposingly so as to
sandwich a band-like film feed path, whereby a band-
like film being conveyed is held between the rotary
blade and the fixed backup blade and is thereby cut lin-
early in the width direction and is separated from the
film band.

BACKGROUND ART

According to a conventional film cutting machine of
this type, as disclosed for example in Japanese Patent
Publication No. Sho 29-1349 or Japanese Patent Laid-
Open No. Hei 5-154793, a band-like film with tear tape
is continuously fed downward with operation of a pair of
feed rollers disposed downstream of a rotary roller and
a backup roller, the rotary roller being projectingly pro-
vided with a generally U-shaped cutting edge portion,
the band-like film passes in a sandwiched fashion
between the rotary roller and the backup roller, where-
upon the cutting edge portion of the rotary roller is
pressed against the backup roller through the film to
make a generally U-shaped cut in the film. The rotary
blade and the fixed backup blade are disposed oppos-
ingly to each other, and on a downstream side thereof is
provided a transfer path for an article to be packaged
perpendicularly to the band-like film feed path. The front
face of the to-be-packaged article is moved horizontally
and pushed against the band-like film which has been
fed up to a predetermined position, whereby the band-
like film is wound in © shape around the article while
being pulled down. At the same time, the rotary blade
and the fixed backup blade sandwich the band-like film
therebetween to make a linear cut continuous to the
aforesaid generally U-shaped cut, which cut portion is
separated from the band- like film.

In such conventional film cutting machine, however,
a guide for the band-like film cannot be mounted on the
rotary blade side because it comes into abutment with
the edge of the rotary blade, so the front end portion of
the band-like film as delivered after the cutting becomes
free, not supported, which free end may be wound onto
the outer periphery of a rotary holder provided project-
ingly with the rotary blade. Even when edge speed of
the rotary blade is lower than the film feed rate, there is
a likelihood of the film front end becoming adhered and
wound onto the blade edge.

Upon occurrence of such problems it is necessary
to urgently stop the operation of the cutting machine for

10

15

20

25

30

35

40

45

50

55

removal of the entangled band-like fiim. There also
occurs the problem of defect package because the
band-like film cannot be fed along the feed path up to
the to-be-packaged article transfer path which is an
object position.

DISCLOSURE OF THE INVENTION

Accordingly, it is the first object of the present inven-
tion to hold the front end portion of a band-like film along
the film feed path without being entangled after cutting.

It is the second object of the present invention to
deliver the band- like film after cutting up to an object
position surely while completely preventing the entan-
glement of the film front end portion.

In order to achieve the first object mentioned above
the present invention is characterized in that a push
piece for opposition to and abutment with the film front
end portion which has been moved after cutting is
attached to a rotary holder provided projectingly with a
rotary blade so that it is positioned on an upstream side
in the rotating direction with respect to the rotary blade,
and that there is provided an eject means for ejecting
the push piece, with rotation of the rotary holder, toward
a band-like film feed path from a rotation track of the
rotary blade edge in a predetermined section after pas-
sage of the film through the film cuiting position
between the rotary blade and a fixed backup blade.

It is preferable for the eject means to have a fixed
cam for engagement with a follower connected to the
push piece.

According to the above construction, the band-like
film which is passing between the rotary blade and the
fixed backup blade is cut by both blades, and in a prede-
termined section after passage of the film through the
film cutting position the push piece is ejected from the
rotation track of the rotary blade edge toward the band-
like film feed path by means of the eject means, so that
the push piece strikes against the front end portion of
the band-like film being delivered after cutting and sep-
arates it from the rotary holder, which film is then con-
ducted to the feed path.

In this way the front end portion of the band-like film
delivered after cutting can be conducted along the film
feed path without entanglement. Thus, in comparison
with the conventional like cutting machine wherein the
front end portion of a band-like film delivered after cut-
ting may be wound onto the outer periphery of the rotary
holder, or the film front end may be adhered to and
entangled on the rotary blade edge when the edge
speed is lower than the film delivery speed, it is not nec-
essary to urgently stop the operation of the cutting
machine for removal of the entangled film, thus permit-
ting continuous operation.

According to the present invention, in order to
achieve the second object mentioned above, it is prefer-
able that a hold and transfer means for holding the
band-like film delivered after cutting and transferring it in
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the film delivery direction be disposed on a downstream
side in the film delivery direction with respect to the fixed
backup blade and along the band-like film feed path so
as to become opposed to the film front end pushed by
the push piece.

According to the above construction, since the hold
and transfer means for holding the band-like film deliv-
ered after cutting and transferring it in the film delivery
direction is disposed on a downstream side in the film
delivery direction with respect to the fixed backup blade
and along the film delivery path so as to become
opposed to the film front end which is pushed by the
push piece, the film front end pushed in a direction away
from the rotary holder by the push piece is conducted
along the film feed path and is delivered to the hold and
transfer means.

Thus, the front end portion of the band-like film
delivered after cutting can be transferred surely up to
the object position while preventing entanglement
thereof completely, and consequently it is possible to
prevent accidents, e.g. defective package.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is a front view in longitudinal section of a cut-
ting machine according to an embodiment of the
present invention, showing an ejected state of a
push piece;

Fig.2 is a front view in longitudinal section of the film
cutting machine, showing a film cutting state;

Fig.3 is a partial side view in longitudinal section on
a reduced scale, partly broken away, taken along
(I )- (I ) in Fig.2;

Fig.4 is a front view in longitudinal section of the film
cutting machine, showing a state just after cutting of
film; and

Fig.5 is a front view in longitudinal section of the film
cutting machine, showing a most ejected state of a
push piece.

DESCRIPTION OF EMBODIMENT

An embodiment of the present invention will be
described below with reference to the accompanying
drawings.

According to this embodiment, as illustrated in
Figs.1 to 3, a pair of feed rollers C, C are disposed in a
sandwiching relation to a feed path B for a band-like film
A, and on the upstream side of the feed rollers C, C are
disposed a rotary roller (not shown) and a backup roller
(not shown), whereby the band-like film A, which is pro-
vided with tear tape A having a generally U-shaped cut
D1, is fed downward in a continuous manner. Further,
on the downstream side of the feed rollers C, C are dis-
posed in a face-to-face relation a rotary holder 2 pro-
vided projectingly with a rotary blade 1 and a fixed
backup blade 3, and further downstream of the rotary
blade 1 and fixed backup blade 3 is horizontally dis-
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posed a to-be-packaged article transfer path (not
shown) orthogonal to the feed path B, whereby the front
face of the article to be packaged which has been
moved horizontally is pushed against the band-like film
A which has been fed up to a predetermined position,
thereby allowing the fiim A to be wound in U shape
around the body of the article while pulling the film
downward. At the same time, the rotary blade 1 and the
fixed backup blade 3 sandwich the film A therebetween,
make a linear cut D2 therein in the width direction which
cut is continuous to the generally U- shaped cut D1.

In this embodiment the rotary holder 2 is formed in
a cylindrical shape, and a push piece 4 for opposition to
and abutment with a front end A1 of the band-like film A
delivered after cutting with the rotary blade 1 and fixed
backup blade 3 is disposed on the rotary holder on an
upstream side in the rotating direction of the rotary
holder with respect to the position where the rotary
blade 1 is mounted movably for adjustment.

The push piece 4 is projectingly provided horizon-
tally at the base end of the push piece 4 and rotatably in
parallel with the rotary blade 1 and a central rotating
shaft 2a of the rotary holder 2, whereby the push piece
4 is supported pivotably so that a front end portion 4b
thereof pops in and out of a rotation track 1b of an edge
1a of the rotary blade 1.

In this embodiment, as shown in Fig.3, the push
piece 4 is arranged in a plural number at appropriate
intervals in the axial direction of the support shaft 4a. To
the push pieces 4 is connected an eject means 5 for
ejecting the push pieces 4 from the rotation track 1b of
the blade edge 1a toward the feed path B in a predeter-
mined section after passage of the film through a film
cutting position P where the film is cut by both rotary
blade and fixed backup blade 3 with rotation of the
rotary holder 2.

As shown in Figs.2 and 3, the eject means 5 is com-
posed of a swing lever 5a provided projectingly at one
end of the support shaft 4a, a follower 5b, e.g. driven
roller, connected to the swing lever 5a, a fixed cam 5c¢,
e.g. plate cam, connected to a bearing portion 2b which
supports the rotating shaft 2a of the rotary holder 2, and
a resilient member 5d, e.g. spring, for urging the fol-
lower Sb toward the fixed cam 5c¢ at all times.

In the position where the front end 4b of the push
piece 4 passes the film cutting position P with rotation of
the rotary holder 2, the fixed cam 4c¢ controls the posi-
tion of the follower 5¢ so that the front end 4b stands by
inside the rotation track 1b of the blade edge 1a as in
Fig.4. Further, in a predetermined section after passage
of the push piece front end 4b through the film cutting
position P, more specifically, until when the front end A1
of the band-like film A delivered after cutting reaches a
position opposed to an upstream end 6a of a hold and
transfer means 6 to be described later, the fixed cam 5¢
controls the position of the follower 5b so that the front
end 4b of the push piece 4 is projected little by little
toward the feed path B from the rotation track 1b of the
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edge 1a of the rotary blade 1 as in Figs.1 and 5. And
before arrival of the push piece front end 4b from this
position again at the film cutting position P the fixed cam
5¢ controls the position of the follower 5b so that the
front end 4b sinks inside the rotation track 1b of the
blade edge 1a gradually.

The hold and transfer means 6 is for holding the
band-like film A delivered after cutting and transferring it
in the film feed direction. It is disposed along the film
feed path B on the downstream side in the film feed
direction with respect to the mounted position of the
fixed backup blade 3 in such a manner that an upstream
end 6a thereof is opposed to the front end A1 of the
band-like film A which is pushed with the front end 4b of
the push piece 4 ejected by the eject means 5.

In this embodiment, the hold and transfer means is
a vacuum belt having a plurality of suction holes 6, as
shown in Fig.1, and is arranged in a plural number in the
width direction of the band-like film A, whereby the
band-like film A which has been fed by the operation of
the feed rollers C, C is held by suction and it front end
A1l is transferred up to a predetermined position below
the transfer path of the article to be conveyed.

In a position opposed to the upstream end 6a of the
hold and transfer means 6, on the downstream side in
the film feed direction with respect to the film cutting
position P, there is disposed a fixed guide 7 with the film
feed path B interposed between it and the upstream end
6a. The guide 7 is positioned as close as possible to a
projecting rotation track 4c of the front end 4b of the
push piece 4 within a range not interfering with the rota-
tion track 4c, as shown in Fig.5.

The operation of the film cutting machine con-
structed as above will be described below.

First, when the band-like film A with tear tape is
continuously fed downward by the operation of the feed
rollers C, C, the edge 1a of the rotary blade 1 reaches
the film cutting position with rotation of the rotary holder
2 and sandwiches the band-like film A between it and
the fixed backup blade 3, as shown in Figs.2 and 3,
whereby a linear cut D2 continuous to the generally U-
shaped cut D1 is made in the width direction for separa-
tion.

Subsequently, the front end 4b of the push piece
approaches the film cutting position P. At this time, how-
ever, since the front end 4b is held inside the rotation
track 1b of the edge 1a of the rotary blade 1 by the fixed
cam 5¢ and the follower 5b of the eject means 5, as
shown in Fig.4, it passes the position P without abut-
ment with the fixed backup blade 3.

Aifter the front end 4b of the push piece 4 has
passed the film cutting position P, it is gradually pro-
jected from the rotation track 1b of the blade edge 1a
toward the feed path B by the fixed cam 5¢ and the fol-
lower 5b of the eject means 5, as shown in Fig.1, and
strikes against the front end A1 of the band-like film A
delivered after cutting to push it out away from the rotary
holder 2, with the result that the front end portion A1 of
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the band- like film A is delivered downward along the
feed path B.

Also thereafter, the front end 4b of the push piece 4
continue to project under the operation of the fixed cam
5¢ and the follower 5b of the eject means 5, so that a
portion A2 near the front end A1 of the band-like film A
delivered after cutting is also pushed toward the feed
path B. By this time, the front end A1 of the band-like
film A which has been delivered downward along the
feed path B gets in between the fixed guide 7 and the
upstream end 6a of the hold and transfer means 6 along
the feed path B, whereby the film front end A1 is deliv-
ered to the hold and transfer means 6.

Thereafter, the front end A1 of the cut band-like film
A is conveyed from the to-be-packaged article transfer
path to a predetermined downward position along the
feed path B while being held by the hold and transfer
means 6. Then, the front face of the article to be pack-
aged strikes against the band- like film A thus trans-
ferred, whereby the film is wound in © shape around the
article while being pulled downward. At the same time,
as shown in Figs.2 and 3, the rotary blade 1 and the
fixed backup blade 3 sandwich the rear end of the band-
like film A and the front end A-1 of the succeeding film A
in the film cutting position P and separate the two from
each other. Thereafter, the above operations are
repeated.

The construction of the eject means 5 is not limited
to the above construction. There may be adopted any
construction if only the push piece 4 can project from
the rotation track 1b of the edge 1a of the rotary blade 1
toward the film feed path B in a predetermined section
after passage through the film cutting position P
between the rotary blade 1 and the fixed backup blade
3 with rotation of the rotary holder 2. The construction of
the hold and transfer means 6 is not limited to the above
construction, either, if only the band-like film A delivered
after cutting can be held and conveyed in the film trans-
fer direction.

Although the band-like film A used in the above
embodiment has the generally U-shaped cut D1 and the
tear tape A’, this constitutes no limitation. There may be
used a band-like film not having such cut D1 or tear tape
A,

Having described specific preferred embodiments
of the invention with reference to the accompanying
drawings, it will be appreciated that the present inven-
tion is not limited to those precise embodiments, and
that various changes and modifications can be effected
therein by one of ordinary skill in the art without depart-
ing from the scope and spirit of the invention as defined
by the appended claims.

Claims
1. Inafilm cutting machine wherein a rotary blade (1)

and a fixed backup blade (3) are disposed oppos-
ingly to each other in a sandwiching relation to a



7 EP 0 819 505 A1 8

feed path (B) of a band-like film (A), and the band-
like film (A) being fed is sandwiched in between the
rotary blade (1) and the fixed backup blade (3),
thereby making a linear cut (D2) in the width direc-
tion of the film and separating the cut film at a pre-
determined length, the improvement characterized
in that:

a push piece (4) adapted to come into opposi-
tion to and abutment with a front end (A1) of the
band-like film (A) which has been delivered
after cutting is mounted on a rotary holder (2)
on an upstream side in the rotation direction
with respect to the rotary blade (1) which is pro-
jectingly provided on the rotary holder (2); and
there is provided an eject means for ejecting
the push piece (4) from a rotation track (1b) of
an edge (1a) of the rotary blade (1) toward the
feed path (B) of the band-like film (A) in a pre-
determined section after passage of the push
piece through a film cutting position (P)
between the rotary blade (1) and the fixed
backup blade (3) with rotation of the rotary
holder (2)

A film cutting machine according to claim 1,
wherein said eject means (5) has a fixed cam (5¢)
engaged with a follower (5b) which is connected to
the push piece (4).

A film cutting machine according to claim 1 or claim
2, wherein a hold and transfer means (6) for holding
the band- like film (A) which has been delivered
after cutting and transferring it in the film feed direc-
tion is disposed on a downstream side in the film
feed direction and along the feed path (B) of the
band-like film (A) so as to become opposed to the
front end (A1) of the film.

A film cutting machine according to claim 1,
wherein the push piece (4) is supported pivotably
on the rotary holder (2) through a support shaft (4a)
so that a front end (4b) thereof pops in and out of
the rotation track (1b) of the edge (1a) of the rotary
blade (1).

A film cutting machine according to claim 2,
wherein said ejector means (5) comprises a swing
lever (5a) mounted projectingly on a support shaft
(4) of the push piece (4), a follower (5b) connected
to the swing lever (5a), the fixed cam (5¢) con-
nected to a bearing portion (2b) which supports a
central rotating shaft (2a) of the rotary holder (2)
rotatably, and a resilient member (5d) for urging the
follower (5b) toward the fixed cam (5c) at all times.

A film cutting machine according to claim 5,
wherein in the position where the front end (4b) of
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10.

the push piece (4) passes the film cutting position
(P) with rotation of the rotary holder (2), the fixed
cam (5¢) controls the position of the follower (5b) so
that the front end (4b) of the push piece (4) stands
by inside the rotation track (1b) of the edge (1a) of
the rotary blade (1), also controls the position of the
follower (5b) so that the front end (4b) of the push
piece (4) projects little by little from the rotation
track (1b) of the rotary blade edge (1a) toward the
feed path (B) during the period after passage of the
front end (4b) of the push piece (4) through the film
cutting position (P) until when the front end (A1) of
the band-like film (A) delivered after the cutting
reaches a position opposed to an upstream end
(6a) of said hold and transfer means (6), and further
controls the follower (5b) so that the front end (4b)
of the push piece (4) gradually sinks inside the rota-
tion track (1b) of the rotary blade edge (1a) before
the front end (4b) moves from that position and
again reaches the film cutting position (P).

A film cutting machine according to claim 3,
wherein the hold and transfer means (6) is a vac-
uum belt having a plurality of suction holes (6b).

A film cutting machine according to claim 3,
wherein in a position opposite to an upstream end
(6a) of the hold and transfer means (6) on the
downstream side in the film feed direction with
respect to the film cutting position (P) there is dis-
posed a fixed guide (7) with the feed path (B) inter-
posed between it and the upstream end (6a) and
close to a projecting rotation track (4c) of a front
end (4b) of the push piece (4) but in a range not
interfering with the rotation track (4c).

A film cutting machine according to claim 1,
wherein the band-like film (A) is provided with a tear
tape (A ') having a generally U-shaped cut (D1),
and feed rollers (C) for feeding the band-like film (A)
downward are disposed on the upstream side of the
rotary blade (1) and the fixed backup blade (3) in a
sandwiching relation to the feed path (B) of the
band-like film (A)

A film cutting machine according to claim 9,
wherein a to-be-packaged article transfer path
orthogonal to the film feed path (B) is provided hor-
izontally on the downstream side of the rotary blade
(1) and the fixed backup blade (3) so that the front
face of an article to be packaged which has been
moved horizontally is knocked against the band-like
film (A) which has been fed up to a predetermined
position, thereby allowing the fiim (A) to be wound
in U shape around the body of the article while
being pulled downward, and at the same time the
rotary blade (1) and the fixed backup blade (3)
sandwich the band-like film (A) therebetween to
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make a linear cut (D2) contiguous to the cut (D1) in
the width direction and allow the cut film portion to
be separated from the succeeding band-like film.
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