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PRODUCING ROLLED FILM

(57)  Toprovide an automatic film winding apparatus,
a slit winding system and a method for producing a rolled
film which can improve winding quality, is reduced in size
and enables winding mechanisms to be arranged in mul-
tiple stages.

The automatic film winding apparatus includes wind-
ing shafts 21 and 22 for winding a film around a winding
core 12, a turret 20 for pivotabaly supporting the winding
shafts 21 and 22 in a rotatable manner, a touch roller 23

FIG.1

which presses the film to the winding shaft 22 when a
predetermined amount of the film is wound by the winding
shaft 21, and the turret 20 is rotated by a predetermined
angle to allow the film to be hung on the winding shaft
22, a cutter 241 which cuts the film between the winding
shaft 21 and the winding shaft 22, and a film affixing roller
25 which presses the film which has been cut to the wind-
ing shaft 22, and moves to the front end of the film while
winding the film around the winding core 12 with the film
being pressed.
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Description
TECHNICAL FIELD

[0001] The invention relates to an automatic film wind-
ing apparatus, a slit winding system, and a method for
producing a rolled film. According to the automatic film
winding apparatus, the slit winding system, and the meth-
od for producing a rolled film, it is possible to wind around
a winding core, automatically or semi-automatically, a
film which has been multiply slitted by a slitter or the like
or a single wide film.

BACKGROUND ART

[0002] A plurality of films obtained by subjecting a long
film to multiple slitting or a wide single film is wound
around a winding core in a specified product length. In
this case, in addition to the winding operation by means
of an apparatus, additional operations are required. Ex-
amples of such additional operations include a lot of trou-
blesome tasks such as installation of a winding core to
a winding shaft, winding, cutting after the winding and
removal of a rolled film from the winding shaft. Manual
operation of these complicated works takes a prolonged
period of time, and makes winding at an accurate position
difficult. In addition, if a film winding apparatus does not
have aturret mechanism, the above-mentioned addition-
al tasks are performed while the winding apparatus is in
the idling state. Under such circumstances, various tur-
ret-type automatic film winding apparatuses have here-
tofore been proposed to allow the additional tasks to be
performed quickly and accurately.

[0003] For example, Patent Document 1 discloses a
turret-type automatic film cutting and winding apparatus.
This automatic cutting and winding apparatus is provided
with an electrostatic charge-imparting means, a cutter
(saw blade) and a pair of pressing means which enter
the front and back of the cutter.

Patent Document 2 discloses a technology of an end-
free winding apparatus for sheets. This end-free winding
apparatus is provided with an endless belt, a pressing
roller, and a front guide part or the like.

Furthermore, Patent Document 3 discloses a technology
of a turret winding apparatus. This turret winding appa-
ratus has a plurality of winding shafts with a cantilever
structure and a fixed beam. The fixing and supporting
member of this fixed beam supports the winding shaft at
the winding operation position, thus allowing this turret
winding apparatus to have an inboard structure.

Patent Document 1: JP-A-S62-215452
Patent Document 2: JP-A-H09-104550
Patent Document 3: JP-A-2001-97616
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DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] However, the technology using a saw blade as
disclosed in Patent Document 1 has a problem that the
cut surface cannot be linear. In addition, when cross cut-
ting is performed by using a cutter such as a razor, the
cutter is normally moved only in the film width direction.
This cutting method has a problem that a film is cut curv-
edly at a position where the cutting blade is entered or
removed.

In the technology disclosed in Patent Document 2, a belt
or a plurality of rollers are used. By using them, a film
which has once become in the free state is caught be-
tween a core (winding core) and a belt. Therefore, unless
the position of the film in the free state is stable, a problem
arises in which the film of the first layer tends to shift
during film winding.

In the technology disclosed in Patent Document 3, al-
though productivity increases due to the off-line set up,
the apparatus is disadvantageous for the complicated
structure thereof. In addition, further improvement of op-
erability is required for automation.

That is, in the field of the automatic film winding appara-
tus, there is an increasing demand for realizing a reliable
winding technology by further improving winding quality
and reasonably solving the disadvantages associated
with the apparatus.

[0005] In addition, if various functions are added to im-
prove quality or productivity, a problem arises that an
apparatus increases in size.

Furthermore, in order to efficiently wind a plurality of films
which are obtained by multiply slitting by means of a slit-
ter, it is required to provide a turret-type winding mech-
anism in multiple stages. Realizing a multiple-stage
mechanism is difficult for an increased apparatus size or
for other reasons.

For manufactures of an apparatus, it is required to further
improve productivity, operability or the like of the auto-
matic film winding apparatus, thereby enhancing the add-
ed value of the apparatus.

[0006] In view of the above-mentioned problems in
conventional technologies, the object of the invention is
to further improve winding quality and establish a highly
reliable winding technology by reasonably solving the
disadvantages associated with the conventional technol-
ogies, as well as to provide an automatic film winding
apparatus and a slitting and winding system which can
be reduced in size and arranged in multiple stages, and
a method for producing a rolled film.

MEANS FOR SOLVING THE PROBLEM
[0007] Tosolvethe above-mentioned problem, the au-

tomatic film winding apparatus of the invention compris-
es:
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a winding shaft for winding a film around a winding
core;

a touch roller for pressing the film which has been
hung on the winding core to the winding core; and
afilm affixing roller which presses the film to the wind-
ing core at a position on the downstream side of the
touch roller, and moves to the front end of the film
while winding the film with the film being pressed.

By this configuration, the film is effectively prevented from
being slackened between the position of pressing by
means of the touch roller and the front end of the film.
As a result, the film can be wound with the film being
closely adhered to the predetermined position of the
winding core, whereby the winding quality is significantly
improved.

Meanwhile, the above configuration can be applied to
various automatic film winding apparatuses.

It is preferred that the automatic film winding apparatus
have a cutter for cutting the film.

[0008] Furthermore, the automatic film winding appa-
ratus of the invention comprises two or more winding
shafts for winding a film around a winding core, a turret
which moves the two or more winding shafts to a film
winding position and a waiting position, and a cutter for
cutting the film, which further comprises:

a touch roller which presses the film to the winding
core of a second winding shaft of the two or more
winding shafts when a predetermined amount of the
film is wound by a first winding shaft at the film wind-
ing position of the two or more winding shafts, the
turret is rotated by a predetermined angle and, the
film is hung on the winding core of the second wind-
ing shaft of the two or more winding shafts which has
moved to the film winding position;

the cutter which cuts, between the first winding shaft
and the second winding shaft, the film which has
been pressed by the touch roller; and

a film affixing roller which presses the film which has
been cut to the winding core of the second winding
shaft at a position on the downstream side of the
touch roller, and moves to the front end of the film
which has been cut while winding the film with the
film being pressed.

[0009] By this configuration, the film is effectively pre-
vented from being slackened between the position of
pressing by means of the touch roller and the front end
of the film. As a result, the film can be wound in the state
where itis closely adhered to the predetermined position
of the winding core, whereby the winding quality is sig-
nificantly improved.

In the invention, the "front end" means not only the front
end surface of the film which has been cut but also the
area including the vicinity of the front end surface.

In the invention, the "winding quality" means a disadvan-
tage that the winding start position (front end portion) is
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shifted in the direction to the shaft core of the winding
shaft (hereinafter appropriately referred to as the "bad
start"), wrinkles in the film or folded film corners and the
like which occur during film winding.

[0010] Further, it is preferred that the automatic film
winding apparatus be capable of removing the rolled film
from the first winding shaft which is at the waiting position
and setting the winding core to the first winding shaft
while winding a film by the second winding shaft.

Due to such a configuration, removal of the rolled film or
installation of a new winding core can be performed dur-
ing film winding operation. As a result, operation rate of
the apparatus can be improved.

[0011] Further, it is preferred that the automatic wind-
ing apparatus comprise two or more winding mecha-
nisms which have the touch roller and the film affixing
roller.

Due to such a configuration, production capacity can be
enhanced effectively, and adaptation to various specifi-
cations becomes possible. As a result, the additional val-
ue of the apparatus can be improved.

Normally, the winding mechanisms are respectively pro-
vided with a cutter, but the configuration is not limited
thereto. For example, a configuration in which a plurality
of winding mechanisms shares a common cutter may be
possible.

In addition, each winding mechanism normally has a tur-
ret. However, the configuration is not limited thereto.
[0012] Further, it is preferred that the automatic film
winding apparatus have a configuration in which the
touch roller has arms for a touch roller which rotatably
support the touch roller, the cutter has a pair of arms for
a cutter which rotatably supports the cutter, the film af-
fixing roller has a pair of arms for a film affixing roller
which rotatably supports the film affixing roller, the pair
of arms for a film affixing roller are located between the
pair of arms for the cutter, and the two or more arms for
a touch roller are located between the pair of arms for a
film affixing roller.

Due to such a configuration, the apparatus can have a
reduced size since the arms do not interfere with each
other.

[0013] It is preferred that the apparatus have an air
bleeding mechanism.

Due to such a configuration, a disadvantage that air en-
ters between the films can be prevented. As a result, the
apparatus can be reduced in size.

[0014] It is preferred that the air bleeding mechanism
be a touch roller.

Due to such a configuration, since the touch roller also
functions as the air bleeding mechanism, separate pro-
vision of an air bleeding mechanism will be unnecessary.
[0015] It is preferred that the automatic film winding
apparatus have a film carrier roller for supplying the film
to the winding shaft.

Due to such a configuration, the film can be carried
smoothly.

[0016] Furthermore, it is preferred that the automatic
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film winding apparatus have a holding means which holds
the film by pressing the film to the film carrier roller.
Due to such a configuration, occurrence of any further
bad starts can be suppressed reliably.

[0017] It is preferred that the holding means be a nip
bar for pressing the film to the film carrier roller.

Due to such a configuration, the film can be held reliably
and the apparatus can have a simple structure.

[0018] Itis preferred that the angle of the contact sur-
face of the film carrier roller and the film (film holding
angle) be 90° to 160°.

Due to such a configuration, the film carrier roller can be
rotated smoothly with the film.

[0019] Itis preferred that the film contact surface of the
film carrier roller be formed of a porous material or a
slightly adhesive material.

Due to such a configuration, it is possible to eliminate
weaving at the end surface of a wound product which is
caused by the shift of the film in the lateral direction.
[0020] It is preferred that the automatic film winding
apparatus be provided with a winding core positioning
mechanism for positioning the winding core in the width
direction of the film.

Due to such a configuration, it is possible to perform po-
sitioning of the winding core accurately within a short
period of time. As a result, productivity or quality (center
winding accuracy) can be improved.

The "center winding accuracy" means the degree of co-
incidence of the center of the winding core in the central
axis direction thereof and the center of the widthwise di-
rection of the rolled film.

[0021] Itis preferred that the winding core positioning
mechanism be provided with a bar material mounted
such that it can move freely between the positioning po-
sition and the waiting position and a stopper movably
mounted on the bar material.

Due to such a configuration, the automatic winding ap-
paratus can be operated easily and can have a simple
structure.

[0022] Itis preferred that the automatic winding appa-
ratus have a film tension control system.

Due to such a configuration, the tension of the film can
be adjusted easily.

[0023] Furthermore, in the film tension control system,
itis preferred that the winding shaft be a friction shaft and
that the winding shaft be rotated in the winding direction
with such a torque that enables the winding core to slide
against the film which is pressed by the touch roller in
the state where the film affixing roller is pressing the front
end of the film.

Due to such a configuration, if a slight degree of film slack-
ening remains between the touch roller and the film af-
fixing roller, the slackening can be eliminated. As aresult,
the winding quality can be further improved.

[0024] Furthermore, it is preferred that the cutter be
provided with a guide member and a cutting blade which
moves along the guide member and that the film which
has been imparted with tension by the abutment of the
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guide member be cut by the cutting blade.

Due to such a configuration, a disadvantage that the film
is cut curvedly at the side where the cutting blade is en-
tered or removed can be eliminated, and linear cutting
can be realized. In addition, a trouble such as adherence
of resist chips can be eliminated.

[0025] It is preferred that the automatic film winding
apparatus be provided with a retaining mechanism which
retains the film which has been wound around the winding
core by the film affixing roller to the surface of the winding
core.

Due to such a configuration, a trouble that the front end
of the film peels off from the surface of the winding core
before the films overlap one on another can be avoided
reliably.

The retaining means include adsorption by static elec-
tricity, air spraying, adhesion by a double coated adhe-
sive tape, an adhesive or the like.

[0026] Itis preferred that the film affixing roller be pro-
vided with a rotating shaft which is rotatably provided, a
pair of arms provided such that they oppose to the rotat-
ing shaft, a pair of urging arms which are respectively
connected rotatably to the front end of the pair of arms
and urged in the direction of the rotating shaft, and aroller
which is pivotably installed on the front end of the pair of
urging arms in a rotatable manner.

Due to such a configuration, the apparatus can be re-
duced in size and can have a simple structure.

[0027] In order to attain the object of the invention, the
slit winding system of the invention is provided with a
slitter which cuts a film into a predetermined width and
the automatic film winding apparatus according to any
one of the above-mentioned claims 1 to 20 for winding
up the film which has been supplied from the slitter.

As mentioned above, the invention is effective as the slit
winding system, and can improve both quality and pro-
ductivity.

[0028] Itis preferred that at least one of the slitter and
the automatic winding apparatus be movably provided.

Due to such a configuration, for example, during main-
tenance, the automatic film winding apparatus can be
moved easily. In addition, during production, itis possible
to shorten the distance between the slitter and the auto-
matic film winding apparatus. Due to the reduction in dis-
tance, the carrying span is reduced, thus eliminating de-
fects such as step-like irregularities of a rolled film.

In the invention, the "step-like irregularities" means un-
evenness on the end surface of a rolled film in the form
of steps or convexes and concaves.

[0029] In order to attain the above-mentioned object,
the method for producing a rolled film of the invention, in
which a film is wound around a winding shaft, comprises:

a step in which the film is hung on a winding core of
the winding shaft;

a step in which a touch roller presses the film to the
winding core of the winding shaft; and

a step in which a film affixing roller presses the film
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to the winding core at a position on the downstream
side of the touch roller, and moves to the front end
of the filmwhile winding the film with the film being
pressed.

As mentioned above, the invention is advantageous as
a method for producing a rolled film, and slackening of a
film between the pressing position by a touch roller and
the front end of the film can be effectively prevented. Due
to such a configuration, winding can be performed with
the film being closely adhered to a predetermined posi-
tion of the winding core. As a result, winding quality can
be significantly improved.

[0030] In order to attain the above-mentioned object,
the method for producing a rolled film of the invention, in
which a film is wound around a plurality of winding shafts
by turns, comprises:

a step in which a first winding shaft stops rotating
when a predetermined amount of the film is wound
around the winding core of a first winding shaft;
astepinwhich aturret holding the plurality of winding
shafts rotates by a predetermined angle, allowing
the film to be hung on the winding core of a second
winding shaft, with the film being held by a carrier
roller;

a step in which the touch roller presses the film to
the winding core of the second winding shaft, and
the cutter cuts the film between the first winding shaft
and the second winding shaft;

a step in which the film affixing roller presses the film
to the winding core of the second winding shaft at a
position on the downstream side of the touch roller;
and

a step in which the film affixing roller moves to the
front end of the film with the film being pressed.

As mentioned above, the invention is advantageous as
a method for producing a rolled film, and slackening of a
film between the pressing position by a touch roller and
the front end of the film can be effectively prevented. Due
to such a configuration, winding can be performed with
the film being closely adhered to a predetermined posi-
tion of the film. As a result, winding quality can be signif-
icantly improved.

[0031] It is further preferred that the second winding
shaft formed of a friction shaft rotate in the winding di-
rection with a torque sufficient to remove slackening of
the film which has been pressed by the touch roller in the
state where the film affixing roller is pressing the front
end of the film.

Provision of this step leads to further improvement in
quality.

[0032] Further, it is preferred that the method for pro-
ducing a rolled film of the invention be provided with a
step in which the touch roller and the film affixing roller
stop pressing the film when the carrier roller stops holding
the film, the second winding shafts rotates in the winding
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direction at a predetermined winding torque, the film is
wound around the winding core of the second winding
shaft, and the front end of the film approaches an over-
lapping position, and

a step in which the touch roller presses the film to the
winding core of the second winding shaft and the second
winding shaft rotates in the winding direction at a prede-
termined winding up torque when the front end of the film
passes the overlapping position.

Due to the provision of this step, occurrence of a disad-
vantage such as a bad start can be prevented more re-
liably.

As mentioned above, according to the automatic film
winding apparatus, the slit winding system and the meth-
od for producing a rolled film of the invention, not only
the winding quality can be improved but also the appa-
ratus can be reduced in size and can be arranged in
multiple stages.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033]

FIG. 1 is a schematic cross sectional view of a slit
winding system according to one embodiment of the
invention as viewed from the lateral direction;

FIG. 2 is a schematic front view of an automatic film
winding apparatus according to one embodiment of
the invention;

FIG. 3 is a schematic view of a film affixing roller of
an automatic film winding apparatus according to
one embodiment of the invention, in which (a) is a
front view and (b) is a cross-sectional view taken
along the line A-A;

FIG. 4 is a schematic view of a touch roller of an
automatic film winding apparatus according to one
embodiment of the invention, in which (a) is a front
view and (b) is a cross-sectional view taken along
the line B-B;

FIG. 5 is a schematic view of a cutter provided with
a guide of the automatic film winding apparatus ac-
cording to one embodiment of the invention, in which
(a) is a front view and (b) is a cross-sectional view
taken along the line C-C;

FIG. 6 is a schematic view of a winding core posi-
tioning means of the automatic film winding appara-
tus according to one embodiment of the invention,
inwhich (a) is a front view and (b) is a cross-sectional
view taken along the line D-D;

FIG. 7 is a schematic enlarged cross sectional view
of the film carrier roller in the automatic film winding
apparatus according to one embodiment of the in-
vention for explaining the holding angle;

FIG. 8 is a schematic cross sectional view of the
essential parts of the automatic film winding appa-
ratus according to one embodiment of the invention
as viewed from the lateral direction for explaining
each operation;
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FIG. 9 is a schematic enlarged cross sectional view
of the essential parts of the automatic film winding
apparatus according to one embodiment of the in-
vention as viewed from the lateral direction for ex-
plaining the effects of the film affixing roller;

FIG. 10 is an enlarged view of the essential parts of
the automatic film winding apparatus according to
one embodiment of the invention as viewed from the
lateral direction for explaining the effects of the low-
speed rotation with a torque sufficient to remove
slackening; in which (a) is a cross-sectional view be-
fore removal of slackening and (b) is a cross-sec-
tional view after removal of slackening; and

FIG. 11 is a schematic flow chart for explaining the
method for producing a rolled film according to one
embodiment of the invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0034] An explanation is made on one embodiment of
the slit winding system and the automatic film winding
apparatus according to the invention.

(Slit Winding System)

[0035] FIG. 1 shows a schematic cross sectional view
of the slit winding system according to one embodiment
of the invention as viewed from the lateral direction.
InFIG. 1, aslitwinding system 1 is formed of an automatic
film winding apparatus 2 and a slitter 3. The automatic
film winding apparatus 2 is connected to a web feeding
apparatus 4.

The web feeding apparatus 4 has a feeding shaft 41 on
which a web 11 is installed, and supplies a film 10 to the
slitter 3. The slitter 3 has a slitting part 31 which cuts the
film 10 which has been supplied from the web feeding
apparatus 4, and an edge winding part 32 which winds
the edge portion of the film 10. This slitter 3 supplies the
films 10 which have been cut to the automatic winding
apparatus 2. This automatic film winding apparatus 2 si-
multaneously winds the films 10 which have been cut
and supplied from the slitter 3 (two films in this embodi-
ment).

In this embodiment, the automatic film winding apparatus
2 and the slitter 3 are separately provided. However, the
invention is not limited to this configuration. For example,
the film automatic winding apparatus 2 may be incorpo-
rated into the slitter 3 as part of the slitter 3.

[0036] Although not shown, the slit winding system 1
has a winding apparatus moving mechanism which al-
lows the automatic film winding apparatus 2 to be mov-
able. In addition, the winding apparatus moving mecha-
nism has an LM guide, a motor, a gear, a chain or the
like, and allows the automatic film winding apparatus 2
to move freely. Due to the provision of the winding ap-
paratus moving mechanism, it is possible to move the
automatic film winding apparatus 2 freely during mainte-
nance. Furthermore, during production, the distance be-
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tween the slitter 3 and the automatic film winding appa-
ratus 2 can be shortened. Due to the shortened distance,
the carrying span is reduced. As a result, step-like irreg-
ularities or other disadvantages can be suppressed. In
addition, connection to other slitters or modification of
the slit constant can be performed easily.

The configuration of the winding apparatus moving
mechanism is not limited to that mentioned above. The
winding mechanism moving mechanism can have vari-
ous configurations. For example, it may have a configu-
ration in which a guide, a ball screw, a motor or the like
is used, or a cylinder is used instead of a motor. Further-
more, it may have a configuration in which a guide, a ball
screw or the like is provided, and the ball screw is man-
ually turned. In respect of operability or safety, a config-
uration using a guide, a ball screw, a motor or the like is
preferable.

(Film Automatic Winding Apparatus)

[0037] FIG. 2is a schematic front view of an automatic
film winding apparatus according to one embodiment of
the invention.

In FIG. 2, for the convenience of easy understanding of
the condition of the film 10 which is being wound, a cutter
24 provided with a guide, a film affixing roller 25, a winding
core positioning means 29 or the like, which will be men-
tioned later, are not shown.

The automatic film winding apparatus 2 is provided with
a turret 20, a first winding shaft 21, a second winding
shaft 22, a touch roller 23, a cutter 24 provided with a
guide, a film affixing roller 25, a nip bar 26, a first film
carrier roller 27, a second film carrier roller 28, a winding
core positioning means 29 or the like.

When winding a single film or a plurality of films which
are adj acent to each other, only one set of the winding
mechanism is provided. This winding mechanism has a
pair of the opposing turrets 20, the touch roller 23, the
cutter 24 provided with a guide as a cutting means, the
film affixing roller 25 or the like. The above-mentioned
winding mechanism is provided at two locations if the
films are wound alternatively in two separated groups.
Due to such a configuration, troubles that the edge of
each of the multiply slitted films gets scratches or the film
gets caught in adjacent winding rolls can be avoided.
The automatic film winding apparatus 2 of this embodi-
ment has the two-stage winding mechanisms which are
provided in the vertical direction. This winding mecha-
nism has a pair of the opposing turrets 20, the touch roller
23, the cutter 24 provided with a guide as a cutting means,
the film affixing roller 25 or the like. Due to such a con-
figuration, the film 10 can be wound simultaneously in
each of the winding mechanisms, whereby production
ability can be enhanced effectively. In addition, due to
the adaptability to various specifications, the added value
of the apparatus can be improved.

[0038] Though not shown, the automatic film winding
apparatus 2 has, on the both sides thereof, a motor for
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driving, a gear box, a pulley or the like for driving are
provided to allow the first winding shaft 21, the second
winding shaft 22 and the turret 20 to rotate. On the left
side thereof, adisplay panel 202, an operation panel 203,
and a control device (not shown) for controlling each of
the driving means are provided.

<Turret>

[0039] Theturret20 is in the form of a pair of opposing
discs, and each turret is rotatably secured to a pivotable
support plate 201. Between the pair of turrets 20, the first
winding shaft 21 and the second winding shaft 22 are
pivotably installed. Due to such a configuration, for ex-
ample, if the turret 20 is rotated by 180°, the first winding
shaft 21 at the film winding position is moved to the wait-
ing position, and the second winding shaft 22 at the wait-
ing position is moved to the film winding position.
Further, itis preferred that the turrets have a configuration
in which the rolled film 10 is removed from the first winding
shaft 21 at the waiting position while the film is wound
around the second winding shaft 22 and the winding core
12 is installed in the first winding shaft 21. Specifically,
the right end of each of the first winding shaft 21 and the
second winding shaft 22 is supported by the turret 20 on
the right through a rotatable bearing 212, and the left end
of each of the first winding shaft 21 and the second wind-
ing shaft 22 is rotatably supported by the turret 20 on the
left by a switching bearing 213 provided at a position
corresponding to the rotatable bearing 212. The switch-
ing bearing 213 stops supporting the left end of each of
the first winding shaft 21 or the second winding shaft 22
when these shafts are caused to rotate in the front direc-
tion. Due to such a configuration, removal of the rolled
film 10 or the installation of a new winding core 12 can
be performed easily during the film winding operation.
As a result, the operation rate of the apparatus can be
improved.

In this embodiment, two winding shafts are provided in
the turret. The number of the winding shafts is, however,
not limited to two. Three or more winding shafts may be
provided, for example. If four winding shafts are provided
in the turret, the turret is rotated by 90°. Due to this rota-
tion, each winding shaft moves, and the winding shaft,
which has moved to the film winding position, winds up
the film. As a result, the film can be wound continuously.
The turret cannot be necessarily provided if only one
winding shaft is used.

<Winding Shaft>

[0040] The first winding shaft 21 and the second wind-
ing shaft 22 wind the film 10 around the winding core 12.
Afilmtension control system may preferably be provided.
By the provision of the film tension control system, the
tension of the film 10 can be adjusted easily.

The first winding shaft 21 and the second winding shaft
22 are friction shafts each having an expanded packing
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211. Due to such a configuration, a rotation torque to be
transmitted to the winding core 12 can be controlled. In
addition, as mentioned later, if a slight degree of film
slackening remains between the touch roller 23 and the
film affixing roller 25, such slackening can be removed.
Normally, it is preferred that the winding speed of the film
10 be 50 m/min or more. The winding speed is, however,
not limited thereto.

The film tension control system used is not limited to the
above-mentioned expanded packing 211. For example,
a simple air shaft or air friction shaft can be used. Other
expansion shafts may also be used.

[0041] The maximum width dimension which allows
the winding core 12 to be installed is set as L. Therefore,
the automatic film winding apparatus 2 can wind the film
10 of which the maximum width dimension is L.

In this embodiment, the film 10 is wound by the right side
portion of the first winding shaft 21 (second winding shaft
22) in the upper stage and the left side portion of the first
winding shaft 21 (second winding shaft 22) in the lower
stage. The manner of winding is, however, not limited
thereto. For example, although not shown, three films 10
can be simultaneously wound by the right side portion
and the left side portion of the first winding shaft 21 (sec-
ond winding shaft 22) in the upper stage and the central
portion of the first winding shaft 21 (second winding shaft
22) in the lower stage. That is, the quantity of the winding
core 12, the installation position of the winding core 12,
and the film width can be set freely within the maximum
dimension L.

<Film Affixing Roller>

[0042] FIG. 3isaschematic view of a film affixing roller
of the automatic film winding apparatus according to one
embodiment of the invention, in which (a) is a front view
and (b) is a cross-sectional view taken along the line A-A.
InFIG. 3, the film affixing roller 25 is provided with a roller
251, an urging arm 252, an arm 253, an air cylinder 254,
a rotating shaft 255 and a driving arm 256.

The both ends of the rotating shaft 255 are rotatably sup-
ported by the opposing pivotable support plates 201, and
the driving arm 256 is fixed to the front end on the right
side. The front end of this driving arm 256 is connected
to an air cylinder for rotating (not shown).

[0043] The pair of the arms 253 is a hook-shaped plate.
In the opposing state, the roots thereof are fixed to the
rotating shaft 255. This arm 253 and the urging arm 252
are the arms for the affixing roller as the film affixing roller
moving mechanism, and rotatably support the film affix-
ing roller 25.

Tothe front end of the arm 253, the urging arm 252, which
is in the concave shape with the both ends thereof being
curved, is rotatably connected, and is urged towards the
rotating shaft 255 by the air cylinder 254. The waiting
position of this urging arm 252 is a position at which it is
almost perpendicular to the arm 253. The roller 251 which
has been secured to the urging arm 252 presses the film
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10 on the winding core 12 when the arm 253 rotates in
the affixing direction.

[0044] The roller 251 is a free-roller having a length of
L, with the top surface being formed of a resin, rubber or
the like. This roller 251 is rotatably secured to the front
end of the opposing pair of urging arms 252.

By allowing the film affixing roller 25 to have the above-
mentioned configuration, the apparatus can have a re-
duced size and a simple structure, leading to the reduc-
tion in manufacturing cost.

This film affixing roller 25 presses the cut film 10 to the
winding core 12 of the second winding shaft 22 at a po-
sition on the downstream side of the touch roller 23, for
example. The film affixing roller 25 moves to the front
end of the film 10 which has been cut, while winding the
film 10 which has been cut around the winding core 12
with the film being pressed.

<Touch Roller>

[0045] FIG. 4 is a schematic view of a touch roller of
the automatic film winding apparatus according to one
embodiment of the invention, in which (a) is a front view
and (b) is a cross-sectional view taken along the line B-B.
In FIG. 4, the touch roller 23 is provided with a roller 231,
an arm 232, a rotating shaft 233 and a driving arm 234.
The rotating shaft 233 is a shaft in which a key way is
formed. The both ends of the rotating shaft 233 are ro-
tatably supported by the opposing pivotably support
plates 201.

The driving arm 234 is fixed to the front end on the right
side of the rotating shaft 233. The front end of this driving
arm 234 is connected to an air cylinder for driving (not
shown). The roots of the pair of the arms 232, which are
in the opposing state, are fixed to the rotating shaft 233
through a key (not shown). The roller 231 is a free-roller
with the top surface being formed of a resin, rubber or
the like. This roller 231 is rotatably secured to the front
end of the opposing pair of arms 232.

The length of the roller 231 corresponds to the width of
the film 10 to be wound. In addition, the roller 231 is in-
stalled at a position corresponding to the film 10 to be
wound by the arm 232.

[0046] If the film 10 having a different width is wound
with a product change, the position of the arm 232 is
adjusted by means of the roller 231 having a length cor-
responding to the width of the film. By doing this, it is
possible to meet the product change easily. The length
of the roller 231 can be appropriately adjusted according
to the width of the film 10 to be wound. The length of the
roller 231 may be slightly longer or shorter than the width
of the film 10. In respect of air bleeding, it is preferred
that the length of the roller 231 be slightly longer than the
width of the film 10. in respect of prevention of weaving,
it is preferred that the length of the roller 231 be slightly
shorter than the width of the film 10. That is, the length
of the roller 231 can be appropriately selected according
to the type or thickness of the film 10 to be wound.
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The touch roller 23 presses the film 10, which has been
hung on the winding core 12 of the second winding shaft
22, to the winding core 12 of the second winding shaft
22, when, for example, the winding of the film 10 by the
first winding shaft 21 is completed and the turret 20 is
rotated by a predetermined angle (180°).

[0047] Furthermore, it is preferred that the automatic
film winding apparatus 2 have an air bleeding mecha-
nism. Due to the provision of the air bleeding mechanism,
a trouble that air enters between the films 10 can be pre-
vented.

In the automatic film winding apparatus 2 in this embod-
iment, the touchroller 23 is used as the air bleeding mech-
anism. Due to such a configuration, since the touch roller
23 functions also as the air bleeding mechanism, the
need for providing a bleeding mechanism can be elimi-
nated. As a result, reduction in size of the apparatus can
be realized.

The air bleeding mechanism is not limited to the above-
mentioned mechanism. Any mechanism can be used in-
sofar as it can perform air bleeding. For example, the
near roll winding method in which winding is performed
with the roller being in the vicinity of, not in contact with,
the film, or the touch roll winding method in which winding
is performed with the touch roller 23 being completely in
contact with the film.

If the film 10 has no problems in its properties, it is pref-
erable to select the touch rolling method in which the
touch roller 23 is used since it is an effective way to pre-
vent air entertainment. The touch roller 23 is particularly
preferable since, in addition to air bleeding, the touch
roller 23 has afunction of pressing the film, and is capable
of preventing the film 10 from shifting during cutting.

<Cutter provided with a Guide>

[0048] FIG. 5is a schematic view of a cutter provided
with a guide of the automatic film winding apparatus ac-
cording to one embodiment of the invention, in which (a)
is a front view and (b) is a cross-sectional view taken
along the line C-C.

In FIG. 5, the cutter 24 provided with a guide is provided
with a cutting blade 241, arodless cylinder 242, a holding
member 243, a guide bar 244, an arm 245, a rotating
shaft 246 and a driving arm 247.

The both ends of the rotating shaft 246 are rotatably sup-
ported by the pivotable support plate 201 which are op-
posing, and the driving arm 247 is fixed to the front end
on the right side of the rotating shaft. The front end of the
driving arm 247 is connected to an air cylinder for rotating
(not shown).

The pair of arms 245 is a plate with the front end being
curved. In the opposing state, the roots thereof are fixed
to the rotating shaft 246. The rodless cylinder 242 is in-
stalled on the front end of the arms 245 through a sup-
porting member. A connecting member is installed on
the front end of each of the arms 245 through the sup-
porting member. Two guide bars 244 are installed on
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each of the connecting member in such a manner that
they are opposing with a prescribed interval.

[0049] A cutting blade 241 is installed on the rodless
cylinder 242 through the holding member 243. This cut-
ting blade 241 can cut the film 10 having a maximum
width dimension of L. Furthermore, the cutting blade 241
moves through a predetermined gap between the two
guide bars 244. That is, when the arms 245 are rotated,
the two guide bars 244 abut the film 10, and by this abut-
ment, the film 10 is imparted with an appropriate tension.
The cutting blade 241 cuts the film 10 which has been
imparted with an appropriate tension. By doing this, a
trouble can be avoided that the film is cut in a curved
manner at a position where the blade 241 is entered or
removed, thus realizing linear cutting. In addition, a trou-
ble such as adherence of resist chips can be avoided.
This cutter 24 provided with a guide cuts the film 10 which
has been hung on the first winding shaft 21 and the sec-
ond winding shaft 22 between the first winding shaft 21
and the second winding shaft 22.

[0050] As mentioned above, the cutter 24 provided
with a guide has a pair of arms 245 which are rotatably
supported, and the distance between the pair of arms is
taken as L (see FIG. 5).

Here, the film affixing roller 25 has a pair of arms 253
which are rotatably supported, and the maximum exter-
nal dimension of the arms 253 including the air cylinder
254isL, (seeFIG. 3),and Ly is larger than L,. Therefore,
the pair of arms 253 of the film affixing roller 25 is ac-
commodated between the pair of arms 245 of the cutter
24 provided with a guide.

The distance between the arms 253 is L, (see FIG. 3),
and the distance between the pair of arms 232 which
pivotably supports the touch roller 23 is shorter than the
distance between the pair of arms 253 (L,). Therefore,
the pair of arms 232 of the touch roller 23 is accommo-
dated between the pair of arms 253 (see FIG. 4).
Therefore, due to the above-mentioned configuration,
the automatic film winding apparatus 2 of this embodi-
ment can be reduced in size since the arms 245, 253 and
232 do not interfere with each other.

<Winding Core Positioning Means>

[0051] FIG. 6 is a schematic view of a winding core
positioning means of the automatic film winding appara-
tus according to one embodiment of the invention, in
which (a) is a front view and (b) is a cross-sectional view
taken along the line D-D.

In FIG. 6, the winding core positioning means 29 is pro-
vided with a stopper 291, a knob 292, a sliding bar 293,
a connecting plate 294 and a bearing 295.

The stopper 291 is in an approximate rectangular cylin-
drical shape, and is slidably installed on the sliding bar
293. The knob 292 with a male screw being projectably
provided at the lower part thereof penetrates the stopper
291. The stopper 291 is fixed to the sliding bar 293 when
the knob 292 is tightened, and becomes slidable when
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the knob 292 is loosened.

The both ends of the sliding bar 293 are connected to
the bearing 295 through the connecting plate 294. Each
of the pair of the bearings 295 is screwed to the pivotable
support plate 201. The bearing 295 has a rotating angle
of about 180°, and can be freely rotated within this range.
An operator rotates the sliding bar 293 between the wait-
ing position (the position which is obliquely below as
viewed from the front side) and the positioning position
(the position which is obliquely above as viewed from the
back side).

[0052] The stopper 291 of the winding core positioning
means 29 is normally in the waiting position, and avoids
a trouble that it contacts the rolled film 10. When posi-
tioning of the winding core 12 is performed, the stopper
291 is rotated to the positioning position, where the end
surface of the winding core 12 abuts the stopper 291,
whereby the winding core 12 can be positioned. In this
embodiment, the abutting surface of the stopper 291 is
set at a position which is away from the center of the
shaft with a distance of L3 (see FIG. 2).

By doing this, it is possible to position the winding core
12 accurately in a short period of time, whereby the pro-
ductivity or quality (winding accuracy in center) can be
improved. By allowing the winding core positioning
means 29 to have the above-mentioned configuration, it
can be operated easily and can have a simplified struc-
ture. As a result, the manufacturing cost can be reduced.
In the configuration of this embodiment, an operator sets
the winding core 12. The configuration is, however, not
limited to this. For example, the winding core 12 may be
automatically set at a predetermined position above the
winding shafts 21 and 22 by means of a winding core
positioning mechanism (not shown) .

<Film Carrier Roller>

[0053] It is preferred that the automatic film winding
apparatus have a film carrier roller which supplies the
film 10 to the winding shafts 21 and 22. Due to the pro-
vision of the film carrier roller, the film 10 can be carried
smoothly.

As shown in FIG. 1, the automatic film winding apparatus
2 of this embodiment is provided with a first film carrier
roller 27 and a second film carrier roller 28 for each of
the pair of the turrets 20. The first film carrier roller 27
and the second film carrier roller 28 supply the film 10 to
the first winding shaft 21 or the second winding shaft 22.
The journal diameter of the film carrier rollers 27 and 28
is 10 to 25 mm. The journal diameter means the axial
diameter of the roller. The optimum journal diameter is
about 10 to 25 mm for decreasing the rotation resistance
with the bearing. If the journal diameter is too large, the
rotation resistance increases, making the rotation of a
free roller difficult. If the journal diameter is too small, the
roller has an insufficient strength. More preferably, the
journal diameter is about 10 to 15 mm. In this embodi-
ment, ajournal diameter of 15 mmis selected. The journal
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diameter is not limited to this range. Normally, a slide
caliper is used to measure the journal diameter.

[0054] Itis preferred that the angle of the contact sur-
face of the film carrier roller and the film (film holding
angle) be 90 to 160°. Specifically, as shown in FIG. 7,
the holding angle of the last two rollers (the film carrier
rollers 27 and 28) is preferably within the range of 90 to
160° at least as viewed from the winding shaft. The rea-
son therefor is as follows. If the holding angle is too small,
the roller does not rotate, causing the film to meander or
causing the film to have scratches. If the holding angle
is too large, the film tension is decreased. As a result,
the holding tension of the wound product cannot be con-
trolled, and a trouble occurs that winding is too tight or
the like.

[0055] Itis preferred that the film contact surface of the
film carrier rollers 27 and 28 be formed of a porous ma-
terial or a slightly adhesive material. The reason for using
a porous material in the above-mentioned film contact
surface is as follow. By using a porous material, weaving
of the end surface of a rolled film product (step-like irreg-
ularities) caused by lateral shift of the film due to the air
which has entered between the film 10 and the film carrier
rollers 27 and 28 can be effectively prevented. Examples
of the porous material include foaming materials. Of
them, rubber materials are preferable since they do not
get scratches, they exhibit excellent durability or for other
reasons. When an adhesive material is used in the
above-mentioned film contact surface, it is preferable to
use a slightly adhesive rubber material in order not to
adversely affect the holding tension (winding tightness)
of a wound product. Depending largely on the properties
of a wound product, a rubber material having a friction
coefficient of 0.7 to 0.8 and a rubber hardness of 40 to
80° is preferable.

<Nip Bar>

[0056] Inthe automatic film winding apparatus 2 of this
embodiment, as a holding means which holds the film 10
which has stopped, a nip bar 26 is provided below the
first film carrier roller 27.

This nip bar 26 is a metal bar of which the top surface is
formed of a resin or rubber, and has almost the same
length as that of the first film carrier roller 27. The nip bar
26 reciprocates up and down by a reciprocating driving
means such as an air cylinder. The nip bar 26, when
moved upwardly, presses the film 10 which has stopped
to the first film carrier roller 27 and holds so that it does
not move.

Due to the provision of the nip bar 26, the film 10 which
has stopped is effectively prevented from shifting in the
lateral direction, ensuring further suppression of a bad
start. By the above-mentioned structure, the film 10 can
be held reliably. In addition, due to the simplified struc-
ture, manufacturing cost can be reduced.

[0057] Next, the action and effect of the automatic film
winding apparatus 2 having the above-mentioned con-
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figuration will be described with reference to the draw-
ings.

FIG. 8 is a schematic cross sectional view of the essential
parts of the automatic film winding apparatus according
to one embodiment of the invention as viewed from the
lateral direction for explaining each operation.

As shown in FIG. 8(a), in the automatic film winding ap-
paratus 2, when a predetermined amount of the film 10
is wound around the winding core 12 of the first winding
shaft 21, the first winding shaft 21 stops rotating (Step
S1).

At this time, the first winding shaft 21 and the second
winding shaft 22 are not rotating, the touch roller 23 is
pressing, the film affixing roller 25, the cutter 24 provided
with a guide and the nip bar 26 are waiting, and the wind-
ing core positioning means 29 is at the positioning posi-
tion. The first winding shaft 21 is at the film winding po-
sition and the second winding shaft 22 is at the waiting
position.

[0058] When winding the film 10, the touch roller 23
presses the film 10 to be wound around the winding core
12. As a result, the touch roller 23 functions as an air
bleeding mechanism between the films 10 to be wound.
If the first winding shaft 21 stops rotating, the touch roller
23 keeps on pressing.

During winding the film 10, the contact angle (film holding
angle) of the carrier rollers 27 and 28 and the film 10 is
preferably 90° to 160°. If the holding angle is smaller than
90°, the rotation of the carrier roller becomes insufficient,
causing the film to meander. When the holding angle is
larger than 160°, film tension becomes too strong, caus-
ing difficulty in the adjustment of the film tension on the
winding shaft.

When winding the film 10, a pressure control mechanism
(expanded packing 211) adjusts the pressure applied on
the winding core 12, whereby a tension suitable for film
winding can be ensured.

[0059] Next, as shown in FIG. 8(b), the film 10 which
is hung on the first film carrier roller 27 is held by the nip
bar 26. Subsequently, the touch roller 23 rotates upward,
and the turret 20 rotates by 180°, and the film 10 is hung
on the second winding shaft 22 (Step S2).

Atthis time, the first winding shaft 21 moves to the waiting
position and the second winding shaft 22 moves to the
winding position.

[0060] At this time, the first winding shaft 21 and the
second winding shaft 22 are not rotating, the nip bar 26
is holding, and the touch roller 23, the film affixing roller
25, the cutter 24 provided with a guide and the winding
core positioning means 29 are waiting.

Due to the holding of the film 10 by the nip bar 26, oc-
currence of a bad start can be prevented more reliably.
Before the turret 20 starts to rotate, an operator applies
an adhesive to part of the surface of the winding core 12
of the second winding shaft 22, positions this winding
core 12 on the second winding shaft 22 by means of the
winding core positioning means 29, and the winding core
positioning means 29 are rotated to the waiting position.
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If the turret 20 rotates, the winding core 12 of the first
winding shaft 21 is returned in the counterclockwise di-
rection. However, due to the holding torque of the ex-
panded packing 211, the film 10 is in the tensed state.
That is, it keeps the tension suitable for film cutting.
[0061] Next, as shown in FIG. 8(c), the touch roller 23
rotates downward and presses the film 10 to the winding
core 12 of the second winding shaft 22. Subsequently,
the cutter 24 provided with a guide rotates downward,
and cuts the film 10 linearly between the first winding
shaft 21 and the second winding shaft 22 (Step S3).

At this time, the first winding shaft 21 and the second
winding shaft 22 are not rotating, the nip bar 26 is holding,
the touch roller 23 is pressing, the cutter 24 provided with
a guide is cutting, and the film affixing roller 25 and the
winding core positioning means 29 are waiting.

In this embodiment, when cutting the film 10, the first
winding shaft 21 stops rotating. The configurationis, how-
ever, not limited thereto. Four example, when cutting the
film 10, the first winding shaft 21 may be rotated at a
speed of 15 m/min or less (a small rpm corresponding to
the winding speed of 15 m/min or less). By doing this,
the tension of the cut surface of the film can be ensured.
[0062] Then, as shown in FIG. 8(d), the cutter 24 pro-
vided with a guide rotates upward, the film affixing roller
25 rotates downward, and presses the film 10 which has
been cut to the winding core 12 of the second winding
shaft 22 at a position on the downstream side of the touch
roller 23(Step S4).

At this time, the first winding shaft 21 and the second
winding shaft 22 are notrotating, the nip bar 26 is holding,
the touch roller 23 is pressing, the film affixing roller 25
is pressing, and the cutter 24 provided with a guide and
the winding core positioning means 29 are waiting.
[0063] Then, as shown in FIG. 8 (e), the film affixing
roller 25 further rotates downward, and moves to the front
end of the film 10 which has been cut while winding the
film 10 around the winding core 12 with the film 10 being
pressed to the winding core 12 (Step S5).

At this time, the first winding shaft 21 and the second
winding shaft 22 are not rotating, the nip bar 26 is holding,
the touch roller 23 is pressing, the film affixing roller 25
is pressing, and the cutter 24 provided with a guide and
the winding core positioning means 29 are waiting.

The front end of the film 10 which has been cut is away
from the film cutting position within a range of several
millimeters below the decimal point to several tens of
millimeters.

[0064] In this embodiment, as shown in FIG. 9, a roller
251 of the film affixing roller 25, which is indicated by a
dotted line, abuts the film 10 from the obliquely above as
view from the front side, and presses the film 10 to the
winding core 12 (Step S4). In the above step S5, the roller
251 moves by about 100° with the film 10 being pressed
to the winding core 12, and maintains its pressed state
(this roller 251 is indicated by a solid line). As a result,
the film 10 between the roller 231 and the roller 251 in-
dicated by a dotted line adheres to the winding core 12.
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In particular, the film 10 between the roller 251 indicated
by a dotted line and the roller 251 indicated by a solid
line is forcibly adhered to the winding core 12 by the roller
251. Thatis, slackening of the film 10 between the press-
ing position by the roller 231 of the touch roller 23 and
the front end of the film 10 which has been cut can be
effectively prevented, whereby the film 10 can be wound
while maintaining the state in which the film 10 is adhered
to a predetermined position of the winding core. As a
result, troubles such as a bad start, wrinkles of the film
or folded film corners which occur during film winding can
be reasonably prevented.

The distance (angle) for which the roller 251 moves with
the film 10 being pressed to the winding core 12 is not
limited to 100° as mentioned above, and can be within
the range of about 60° to 130° according to the kind (ad-
hesive strength) of the film or the like.

[0065] Itis preferred that, as shownin FIG. 9, the angle
at which the film 10 is wound around the winding core 12
(winding angle) be within the range of 30° to 90°, more
preferably, a larger angle within the above-mentioned
range. By this angle, the front end of the film 10 which
has been cut can be inserted between the film 10 to be
supplied and the winding core 12 with a shorter distance.
As a result, winding quality (in particular, prevention of
folded film corners) can be improved.

The winding angle refers to an angle formed by the po-
sition right above the winding core 12 and the position at
which the film 10 to be supplied is brought into contact
with the winding core 12.

[0066] Next, as shown in FIG. 8 (f), while keeping the
state where the film affixing roller 25 is pressing the front
end of the film 10 which is being pressed to the winding
core 12 by the film affixing roller 25, the second winding
shaft 22, which is a friction shaft, rotates in the winding
direction at a predetermined torque which is enough to
remove slackening (Step S6).

At this time, the first winding shaft 21 is not rotating, the
second winding shaft 22 is rotating at a low speed, the
nip bar 26 is holding, the touch roller 23 is pressing, the
film affixing roller 25 is pressing, and the cutter 24 with
a guide and the winding core positioning means 29 are
waiting.

In addition, slackening can be completely removed by a
low-speed operation at the above-mentioned predeter-
mined torque which is sufficient to remove the slacken-
ing. Thatis, as shown in FIG. 10(a), for example, a slight
degree of slackening may remain between the roller 231
of the touch roller 23 and the roller 251 of the film affixing
roller 25. In this case, such slackening can be completely
removed by allowing the winding core 12 to rotate by a
small angle (from the X position to the X, position) ac-
cording to the amount of slackening without allowing the
film 10 on the upstream side of the touch roller 23 to
advance. As a result, troubles such as a bad start, wrin-
kles of the film or folded film corners which occur during
film winding can be reasonably avoided, thus realizing a
reliable winding technology.
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The low-speed rotation of the second winding shaft 22
in the step S6 is normally performed at an rpm corre-
sponding to a speed which is 50% or less of the film
winding speed. Specifically, when the film winding speed
is 50 m/min, the second winding shaft 22 rotates at a
small rpm which corresponds to the winding speed of 25
m/min or less.

[0067] Next, as shown in FIG. 8 (g), the nip bar 26
moves downward, and the first film carrier roller 27 stops
holding the film 10. Subsequently, the second winding
shaft 22 rotates at a low speed in the winding direction
at a predetermined winding torque, and the film 10 is
wound around the winding core 12 of the second winding
shaft 22. Furthermore, when the front end of the film 10
which has been cut approaches the position where the
films 10 overlap one on another, the touch roller 23 and
the film affixing roller 25 rotate upward, and stop pressing
the film 10 (Step S7).

At this time, the first winding shaft 21 is not rotating, the
second winding shaft 22 is rotating at a low speed, and
the nib bar 26, the touch roller 23, the film affixing roller
25, the cutter 24 with a guide and the winding core posi-
tioning means 29 are waiting. Normally, the second wind-
ing shaft 22 rotates half to several times at the above-
mentioned low speed, whereby the films 10 overlap one
on another accurately.

The low-speed rotation of the second winding shaft 22
in the step S7 is normally performed at an rpm corre-
sponding to a speed which is 50% or less of the film
winding speed. Specifically, when the film winding speed
is 50 m/min, the second winding shaft 22 rotates at a low
speed with a small rpm which corresponds to the winding
speed of 25 m/min or less.

[0068] Next, as showninFIG. 8(h), when the frontend
of the film 10 which has been cut passes the position at
which the films 10 overlap one on another, the touch roller
23 rotates downward again, and presses the film 10 to
the winding core 12 of the second winding shaft 22. Sub-
sequently, the second winding shaft 22 rotates in the
winding direction at a predetermined winding up torque
(Step S8).

At this time, the first winding shaft 21 is not rotating, the
second winding shaft 22 is rotating at a predetermined
winding speed, the touch roller 23 is pressing, and the
nip bar 26, the film affixing roller 25, the cutter 24 provided
with a guide and the winding core positioning means 29
are waiting.

[0069] Next, although not shown, an operator removes
from the first winding shaft 21 the winding core 12 around
which the film 10 has been wound in advance from the
first winding shaft 21, and then inserts a new winding
core 12 into the first winding shaft 21 (Step S9).

[0070] As mentioned hereinabove, according to the
automatic film winding apparatus 2 of this embodiment,
slackening of the film 10 between the pressing position
by the touch roller 23 and the front end of the film 10
which has been cut is effectively suppressed, and there-
fore, the film 10 can be wound with the film 10 being
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closely adhered to the predetermined position of the
winding core 12. As aresult, troubles such as a bad start,
wrinkles of the film or folded film corners which occur
during film winding can be prevented, whereby winding
quality can be significantly improved.

By allowing the winding shafts 21 and 22 to rotate at a
low speed with a torque sufficient to remove slackening,
a slight degree of slackening can be removed to improve
winding quality.

The invention is effective also as the invention of the slit
winding system 1. That is, due to the provision of the
automatic film winding apparatus 2, both quality and pro-
ductivity can be improved.

[0071] Next, one embodiment of the method for pro-
ducing a rolled film will be explained.

First, as shown in FIG. 11, the first winding shaft 21 stops
rotating when a predetermined amount of the film 10 is
wound around the winding core 12 of the first winding
shaft 21 (Step S1).

Next, the nip bar 26 allows the film 10 which has stopped
to be held by the first film carrier roller 27, the touch roller
23 stops pressing the film 10, the turret 20 rotates by
180° to allow the film 10 to be hung on the winding core
12 of the second winding shaft 22 (Step S2).
Subsequently, the touch roller 23 presses the film 10 to
the winding core 12 of the second winding shaft 22, and
the cutter 24 provided with a guide cuts the film 10 (Step
S3).

[0072] Next, at a position on the downstream side of
the touch roller 23, the film affixing roller 25 presses the
film 10 which has been cut to the winding core 12 of the
second winding shaft 22 (Step S4).

Subsequently, the film affixing roller 25 moves to the front
end of the film 10 which has been cut while winding the
film 10 with the film 10 being pressed (Step S5).

Then, the second winding shaft 22, which is a friction
shaft, rotates at a low speed in the winding direction at
a predetermined torque which is sufficient to remove
slackening (Step S6).

[0073] Then, the nip bar 26 stops holding the film 10,
and the second winding shaft 22 rotates at a low speed
in the winding direction at a predetermined winding
torque. When the film 10 is wound around the winding
core 12 of the second winding shaft 22, and the front end
of the film 10 which has been cut approaches to the po-
sition where the films 10 overlap one on another, the
touch roller 23 and the film affixing roller 25 stop pressing
(Step S7).

Subsequently, when the front end of the film 10 which
has been cut passes the position where the films 10 over-
lap one on another, the touch roller 23 presses the film
10 to the winding core 12 of the second winding shaft 22,
and the second winding shaft 22 rotates in the winding
direction at a predetermined winding up torque (Step S8).
Then, the winding core 12 around which the film 10 has
been wound in advance is removed from the first winding
shaft 21, and a new winding core 12 is inserted into the
first winding shaft 21 (Step S9).
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[0074] As mentioned hereinabove, the invention is ef-
fective as a method for producing a rolled film, and can
improve both quality and productivity.

[0075] In the slit winding system 1, the automatic film
winding apparatus 2 and the method for producing a
rolled film of the above-mentioned embodiment, the au-
tomatic film winding apparatus 2 has a configuration in
which the automatic winding apparatus 2 is provided with
the turret 20, the cutter 24 provided with a guide, the nip
bar 26, the winding core positioning means 29 or the like.
The invention is, however, not limited thereto.

For example, as shownin FIG. 9, the automatic film wind-
ing apparatus of the invention may have a simple con-
figuration in which it is provided with only one winding
shaft 22, the touch roller 23 (the roller 231) and the film
affixing roller 25 (the roller 251). That is, this automatic
film winding apparatus is not necessarily provided with
the turret 20, the cutter 24 provided with a guide, the nip
bar 26 and the winding core positioning means 29 or the
like.

[0076] In this case, an operator cuts the film 10 which
has been wound around the winding core 12, and re-
moves the rolled film 10 and the winding core 12, sets a
new winding core 12 and hangs the film 10 on a new
winding core 12. By doing this, in this automatic film wind-
ing apparatus, the touch roller 23 and the film affixing
roller 25 effectively suppress slackening of the film 10
between the pressing position by the touch roller 23 and
the front end of the film 10. Specifically, in this automatic
film winding apparatus, since it is possible to wind the
film 10 with the film 10 being closely adhered to a pre-
determined position of the winding core 12, winding qual-
ity is significantly improved.

The automatic film winding apparatus with the above-
mentioned simple configuration may optionally have var-
ious functions or structures (for example, an automatic
cutter, a plurality of winding mechanisms, rotatable touch
rollers or film affixing rollers).

In addition, this automatic film winding apparatus with
this simple configuration is effective when used in pro-
ducing a rolled film. By using this automatic film winding
apparatus in producing a rolled film, winding quality is
significantly improved. Further, this method for producing
arolled film may have a step of allowing the shaft to rotate
in the winding direction with a torque which is sufficient
to remove slackening, or other steps.

[0077] The automatic film winding apparatus, the slit
winding system and the method for producing a rolled
film are explained hereinabove with reference to pre-
ferred embodiments. However, the invention is not limit-
ed to the above-mentioned embodiments, and it is need-
less to say that various modifications are possible within
the scope of the invention.

For example, an adhesive such as glue is used as the
retaining means which retains the film 10 which has been
wound around the winding core 12 by the film affixing
roller 25 on the surface of the winding core 12. The re-
taining means is, however, not limited to an adhesive.
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For example, depending on the properties of the film 10,
adsorption by static electricity, air spraying, adhesion by
a double coated adhesive tape or the like may be used.
By using these methods, a trouble that the front end of
the film 10 peels off from the surface of the winding core
12 before the films 10 overlap one on another can be
avoided reliably.

In addition, as mentioned hereinabove, by using the ap-
paratus of the invention, to say nothing of the semi-au-
tomatic winding, fully automatic winding can be realized
easily.

INDUSTRIAL APPLICABILITY

[0078] Although the invention relates to the automatic
film winding apparatus for winding a film, the slit winding
system and a method for producing a rolled film, the ma-
terials or structures of the film are not particularly limited.
Examples of the materials of the film include a resin, a
metal, a cloth, paper or the like, and a mixture thereof.
As for the structure of the film, a laminate structure ob-
tained by stacking layers of different materials or the like
may be used.

Claims
1. An automatic film winding apparatus comprising:

a winding shaft for winding a film around a wind-
ing core;

a touch roller for pressing the film which has
been hung on the winding core to the winding
core; and

a film affixing roller which presses the film to the
winding core at a position on the downstream
side of the touch roller, and moves to the front
end of the film while winding the film with the film
being pressed to the winding core.

2. The automatic film winding apparatus according to
claim 1, which has a cutter for cutting the film.

3. An automatic film winding apparatus comprising two
or more winding shafts for winding a film around a
winding core, a turret which moves the two or more
winding shafts to a film winding position and a waiting
position, and a cutter for cutting the film, which further
comprises:

atouch roller which presses the film to the wind-
ing core of a second winding shaft of the two or
more winding shafts when a predetermined
amount of the film is wound by a first winding
shaft at the film winding position of the two or
more winding shafts, the turret is rotated by a
predetermined angle and, the film is hung on the
winding core of the second winding shaft of the



10.

1.

25

two or more winding shafts which has moved to
the film winding position;

the cutter which cuts, between the first winding
shaft and the second winding shaft, the film
which has been pressed by the touch roller; and
a film affixing roller which presses the film which
has been cut to the winding core of the second
winding shaft at a position on the downstream
side of the touch roller and moves to the front
end of the film which has been cut while winding
the film with the film being pressed.

The automatic film winding apparatus according to
claim 3, which is capable of removing the rolled film
from the first winding shaft which is at the waiting
position and setting the winding core to the first wind-
ing shaft while winding a film by the second winding
shaft.

The automatic film winding apparatus according to
any one of claims 1 to 4, further comprising two or
more winding mechanisms which have the touch roll-
er and the film affixing roller.

The automatic film winding apparatus according to
any one of claims 2 to 5, wherein the touch roller has
arms for a touch roller which rotatably support the
touch roller, the cutter has a pair of arms for a cutter
which rotatably supports the cutter, the film affixing
roller has a pair of arms for a film affixing roller which
rotatably supports the film affixing roller, the pair of
arms for a film affixing roller are located between the
pair of arms for the cutter, and the two or more arms
foratouchroller are located between the pair of arms
for a film affixing roller.

The automatic film winding apparatus according to
any one of claims 1 to 6, further comprising an air
bleeding mechanism.

The automatic film winding apparatus according to
claim 7, wherein the air bleeding mechanism is a
touch roller.

The automatic film winding apparatus according to
any one of claims 1 to 8, further comprising a film
carrier roller for supplying the film to the winding
shaft.

The automatic film winding apparatus according to
claim 9, further comprising a holding means which
holds the film by pressing the film to the film carrier
roller.

The automatic film winding apparatus according to
claim 10, wherein the holding means is a nip bar for
pressing the film to the film carrier roller.
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The automatic film winding apparatus according to
any one of claims 9 to 11, wherein the angle of the
contact surface of the film carrier roller and the film
(film holding angle) is 90 to 160°.

The automatic film winding apparatus according to
any one of claims 9 to 12, wherein the film contact
surface of the film carrier roller is composed of a
porous material or a slightly adhesive material.

The automatic film winding apparatus according to
any one of claims 1 to 13, further comprising a wind-
ing core positioning mechanism for positioning the
winding core in the width direction of the film.

The automatic film winding apparatus according to
claim 14, wherein the winding core positioning mech-
anism is provided with a bar material mounted such
that it can move freely between the positioning po-
sition and the waiting position and a stopper mounted
on the bar material such that it can move freely.

The automatic film winding apparatus according to
any one of claims 1 to 15, further comprising a film
tension control system.

The automatic film winding apparatus according to
claim 16, wherein, in the film tension control system,
the winding shaft is a friction shaft and the winding
shaft is rotated in the winding direction with such a
torque that enables the winding core to slide against
the film which has been pressed by the touch roller
in the state where the film affixing roller is pressing
the front end of the film.

The automatic film winding apparatus according to
any one of claims 2 to 17, wherein the cutter is pro-
vided with a guide member and a cutting blade which
moves along the guide member, and the film which
is imparted with tension by the abutment of the guide
member is cut by the cutting blade.

The automatic film winding apparatus according to
any one of claims 1 to 18, further comprising a re-
taining mechanism which retains the film which has
been wound around the winding core by the film af-
fixing roller to the surface of the winding core.

The automatic film winding apparatus according to
any one of claims 1 to 19, wherein the film affixing
roller is provided with a rotating shaft which is rotat-
ably provided, a pair of arms provided such that they
oppose to the rotating shaft, a pair of urging arms
which are respectively connected rotatably to the
front end of each of the pair of arms and urged in the
direction of the rotating shaft, and a roller which is
pivotably installed on the front end of each of the pair
of urging arms in a rotatable manner.
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21. A slit winding system comprising:

a slitter which cuts a film into a predetermined
width; and

the automatic film winding apparatus according
to any one of claims 1 to 20 for winding the film
which has been supplied from the slitter.

22. The slit winding system according to claim 21,
wherein at least one of the slitter and the automatic
winding apparatus is movably provided.

23. A method for producing a rolled film in which a film
is wound around a winding shaft, comprising:

a step in which the film is hung on a winding core
of the winding shaft;

a step in which a touch roller presses the film to
the winding core of the winding shaft; and

a step in which a film affixing roller presses the
film to the winding core at a position on the down-
stream side of the touch roller, and moves up to
the front end of the film while winding the film
with the film being pressed.

24. A method for producing a rolled film in which a film
is wound around a plurality of winding shafts by turns,
comprising:

astepin which afirst winding shaft stops rotating
when a predetermined amount of the film is
wound around a winding core of a first winding
shaft;

a step in which a turret holding the plurality of
winding shafts rotates by a predetermined an-
gle, allowing the film to be hung on the winding
core of a second winding shaft, with the film be-
ing held by a carrier roller;

a step in which the touch roller presses the film
to the winding core of the second winding shaft,
and the cutter cuts the film between the first
winding shaft and the second winding shaft;

a step in which the film affixing roller presses
the film to the winding core of the second winding
shaft at a position on the downstream side of
the touch roller; and

a step in which the film affixing roller moves to
the front end of the film with the film being
pressed.

25. The method for producing a would film according to
claim 24, further comprising a step in which the sec-
ond winding shaft formed of a friction shaft rotates
in the winding direction with a torque sufficient to
remove slackening of the film which has been
pressed by the touch roller in the state where the film
affixing roller is pressing the front end of the films.
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26. The method for producing a rolled film according to
claim 24 or claim 25, comprising:

a step in which the touch roller and the film af-
fixing roller stop pressing the film when the car-
rier roller stops holding the film, the second wind-
ing shafts rotates in the winding direction at a
predetermined winding up torque, the film is
wound around the winding core of the second
winding shaft, and the front end of the film ap-
proaches an overlapping position, and

a step in which the touch roller presses the film
to the winding core of the second winding shaft
and the second winding shaft rotates in the wind-
ing direction at a predetermined torque when
the front end of the film passes the overlapping
position.
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FIG.7
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