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FILM PEELING METHOD AND APPARATUS

BACKGROUND QOF THE INVENTION
1. Field of the Invention

The invention relates to a film peeling method and

apparatus for peeling films bonded to printed wiring boérds

or the like.
2. Related Art

Printed wiring boards used for electronic devides,
for instance computers, are formed by arranging predetermined
wiring patterﬁs'made of copper or the like on both surfaces
or a single surface of an insulating panel.

A printed wiring board of this type is prepared by
the folloQing.process. |

First, a laminated body comprising a photosensitive
resin (photoresist) layer and a transparent resin film
(protecti&e film) for protecting the photoresist layer is
laminated on a cbnducting layer by press sticking with a
roller, the conducting layer being arranged.on an insulating

board. Then, after a wiring pattern film has been deposited

on the thus processed laminated layer, the photoresist layer

is exposed for a predetermined period of time through the
wiring pattern film and the transparent resin film.

Then, after the transparent resin film has been
separated, the exposed photqresist 1ayér is developed to form

an etching mask pattern, and the unnecessary part of the
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conductive layer is thereafter removed by etéhing. As a
.result, a printed wiring board having a predetermined wiring
pattern is formed.

Proposed and implemented are film peeling apparatuses
and methods that are characterized as automatically peeling-
the cover film in the printed wiring board preparation
process,

On such method is disclosed, e.g., in Unexamined
Japanese Patent Publicatioﬁ No. Hei 5-338041 (see Fig. 13).
"A laminated film 3 having a photosensitive layer 2 arranged
on a beltlike support body 1 is cut into-a length
corresponding to the length of a sheet board 4 in a sheet
board supply direction. The laminated film 3 is subjected to
the press sticking so as to overhang the sheet board 4. Only
the photosensitive layer é is transferred onto the sheet -
board 4 by peeling the laminated film 3 at the bouﬁdary
between the support body 1 and the photésensitive layer 2
after the laminated film 3 is subjected to the press sticking
on the sheet board 4," and this overhanging portion 3A is
clamped manually or with an apparatus to facilitate the
peeling of the beltlike body 1 (film).

In this case, the blade of a cutter enters deep into
the photosensitive layer 2 and an intermediate layer to cut
these layers, but not as deep as to the beltlike support body
1. That is, the photosensitive layer 2 and the intermediate

' layer remain on the sheet board 4, and only the beltlike
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support body 1 is peeled off. Reference numeral 5 in Fig. 13
denotes a cover'film.‘

In the case where a film whose end is overhanging the
board is to be peeled off by an apparatus as described abbve,

the overhanging end of the film is located at the tail end of

the board in the board feeding direction. Therefore, the

peeling apparatus is to be moved from the tail to the head
end of the board along the board feeding line. In this case,
the peeling apparatus must be located ahead of the board at
least by the length of the film to peel the film off, and in
addition the peeling apparatus must have such a path as not
to interfere with the board in the return process thereof.

To meet these requirements, a space as lafge.as the
length of the film must be provided ahead of the board to
pre&ent interference with devices ahead thereof, and this
imposes the problem that the space in the board feeding
direction is increased.

"The peeling apparatus must change the path éither in
the upward direction or in the sideward direction in the
return process, and this imposes another problem that the
height and width of the whole apparatus including the board
feeding device are increasea._

Still fﬁrther, recent improvement in the accuracy of
printed'wiring boards of this type makes a brinted wiring

board with a deposition of dust and the like even in small

- amounts a defect, and this imposes the problem that the
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movement of the film associated with the peeling of the film
must be minimized.

Still further, the conventional example has takeﬁ the
system of freely dropping the peeled film down onto a film
receiving section below the peeling apparatus. However, this
system is'disadvaﬁtageous in increasin§ the production of
dust, which thus imposes the problem that such dropping

system cannot be employed.

' SUMMARf OF THE INVENTION

The invention has been made in view of the
aforementioned conventional probléms. Therefore, an object
of the inventioﬁ is to provide a film peeling method and
apparatus capable of peeling a film off without interference
with devices ahead and behind in the board feeding direction.

Another object of the invention is to provide a film
peeling method and apparatus capable of preventing the
production of dust by minimizing the movement of a film to be
peeled.

Still another object of the invention is to provide a
film peeling method and apparatus capable of receiving a
peeled film in such a condition in which dust is hardly
generated.

To achieve the above objects, according to a first
aspeCt,_the present invention provides a film peeling method

for peeling a film bonded to a board, one end portion of the
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film overhanging from one end of the board, the method
comprising the steps of: fixing the board by adsorbing the
boardlin a predetermined position; clamping the one end of
the film overhanginé from the board fixed.in the
predetermined position by a peel hand extending in parallel
with the film; causing the peel hand to make an arcuate
movement with the one end portion Qf the film clamped, the
arcuate movement being made within a plane orthogonél to the
board with the vicinity of a surface of the board as the
center of an arc while adjusting a position of the peel hand
so as to face to the center of ﬁhe arc, the peel hand moving
away from the board and lifting the one end portion of the
film in a direction of other end of the board during the
arcuate mé&ement; moving the lifted oﬁe.end portion of the
film in the direction of the other eﬁd of the board with the
peel hand-clampihg the one énd portion of the film, and
further forwarding the one end portion of the film out of the
board at least up to such a position as to peel other end
portion of the film off the board while passing over the
other end of the board; and releasing the film.

According to a second aspect, the center of the arc
in the arcuate movement for lifting the one end portion of

the film may be aligned with a line being in parallel with

" the one end of the board and passing close to the one end of

the board.

According to a third aspect, thé board is fed in a
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single direction along a feeding lihe with the one end
portion of the film being a head end or tail end thereof.
The feeding of the board may be made by stopping the board,
adsorbing the board, and rotating the board by 90° within a
plane parallel with the board so that the one end portion of
the film is moved to a position confronting the peel hand
located beside the board feeding line.

According to a fourth aspect, the film moved out of
the board by the peel hand may be sequentially stacked and
accommodated by pressing when released. |

"According to a fifth aspect, the present invention
provides a film éeeling apparatus for peeling a film bonded
to a board, one end portion of the film overhanging from one
end of the board,:the apparatus comprising an adsorbing
device, a peel hénd and a peel hand forwarding device. The
adsorbing device serves to fix the board horizontally in
position by adsorbing the board. The peel hand has a pair of
clamping pieces dapable of being opened and closed so that
the one end portion of the film overhanging from the board
fixed by the adsorbing device can be clamped. The peel hand
moves so as to depict aimost an arc in a direction of other
end of the board while moving away from a surface of the
board in a peeliﬁg direction within a plane orthogonal to the
board with the one end portion of the film being clamped, the
pair of clamping pieces being made to face to almost the

center of the arc during the arcuate movement. The peel hand
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forwarding device servés to horizontally forward the peel
hand with the one end portion of the film clamped while
passing over the other end of the board above the board up to
such a position as to be distant from the other end of the
board by at least a length of the board. |

According to a sixth aspect, the adsorbing device

includes a rotary mechanism for rotating the board within a

horizontal plane with the board adsorbed; and the pair of

clamping pieces of the.peel hand are positioned at a height
of a locus of rotation of the one end'portion of the film
with both pieces opened when the board is being rotated by
the rotary mechanism. |

According to a seventh aspect, film end supporting
tables are provided, the film end supporting tables serving
to position the height of the-locus of rotation of the one
end portion of the film within a horizontal plane by coming
in contact with the one end portion of the film so as to be
relatively slidable from below when the board is being
rotated by the rotary mechanism, the film end supporting
table coming in contact with the one end portion of the film
at a position between the rotary mechanism and the peel hand.

According to a eighth aspect, the peel hand is
retractable with respect to the one end portion of the film
on the film end supporting tables between a film clamping

position and a stand-by position; and the film eﬂd supporting

' tables have a clamping piece entering space as to allow the



10

15

20

25

This Sheet Has Been Re‘plac

ARV

peel hand to be retractable therethrough.

According to a ninth, the peel hand includes a rotary
member and the pair of clamping pieces, the rotary member
horizontally rotating about a central axis of rotation

running in parallel with the one end portion of the film, the

- pair of clamping pieces being arranged on the rotary member

so as to face to the central axis of rotation.

According to a tenth aspect, the central axis of
rotation may be arranged so as to pass close to the one end
of the board.

According to an eleventh aspect, a stacking device is
arranged in a film peeling direction with respect to the
adsorbing device, the film peeling direction being a

~direction in which a film is'peeled by the peel hand, the
stacking device sequentially stacking and pressing films,
each fiim being peeled by the peei hand and forwarded
substantially horizontally.

.Accordihg to a twelfth aspect, the stacking device
includes a horizontal film receiving fable, a first film
press, a pair of second film presses, and a first drive, and
a second drive. The film receiving table is located below a
substantially horizontal locus of movement of the film peeled
by the peel hand so as to be vertically adjustable. The
first film press extends horizontally as well as in a
direction orthogonal to the peeled film moving direction

above the film receiving table so as to be vertically
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movable. The pair of second presses are located parallel as
well as horizontally with the first film press above the film
receiving table so as to interpose the first film press
therebetween while being distant from the first film press.
The first drive and the second drive veftically drive the
first film press and the second film presses, respectively.

According to a thirteenth aspect, the first drive and
the second drive position the first film press above the
locus of movement of the film and the second film presses
below the locus of movemeﬁt of the film when the peeled £film
is being moved over the film receiving table by the peel
hand, respectively, and provide a clearance between the film |
and the first and second film presses by causing the first
film press to drop onto the film to pfess the film, by
causing the second film presses to lift both ends of the
dropped film and then get out of the film to be above the
film, by causing the second film presses to thén drop to
press the film, and by causing the first film press to be
lifted after the film has been released and dropped onto the
film_receiving table and the second film presses

Accoxrding to a fourteenth aspect, the board is fed by
the feeding device with the overhanging end portion of the
film as the head end or tail end thereof} the adsorbing
device includes a turn table being located below the feeding
line of the feeding device, adsorbing the board, rotating the

board by 90° while lifting the board from the feeding line;
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and the peel hand forwarding device may include a guide and a -

. peel hand drive, the guide being arranged so as to guide the

peel hand in a direction orthogonal to the forwardiné line by
passing over'the board, the peel hand drive causing the peel
hand to shuttle along the guide.

In the method according the first aspect of the
present invention, the one end portion of the film bonded to
the board while overhanging from one end of the board is
clamped by the peel hand, and the position of the peel hand
is adjusted so as to face to the center of an arc while
causing the peel hand to move arcuately. Therefore, there is
no likelihood that undesired force will be applied to the one
end pértion of the film when the one end portion of the film
is lifted by the peel hand, thereby contributing to
minimizing the deformation of the film. Further, the peel
hand moves and pulls the lifted end poition of the film out
of the board and releases the film at a poSition out of the
board. Therefore, if the peeled films are stacked at such
position out of the board, the production of dust due to
freely dropping the peeled films can be preVented.

In the method according to the second aspect, the One.
end portion of the film overhanging from one end of the board

is lifted with the vicinity of the one end of the board as

" the center. Therefore, there is no likelihood that the.one

end portion of the film will be pulled with undesired force

during the lifting operation. Hence, there is no possibility

- 10 -
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that the board wiil be pulled with ﬁndesired force in
horizontal or vertical directions by the peel hand.

In the method according to the third aspect, the
board with the film bonded thereto is rotated by 90° after
the feeding of the board has been stopped, so that the board
is automatically moved to confront the peel hand. Therefore,
the one end portion of the film can be clamped by the peel
hand with ease and certainty. 1In addition, by making the
film peeling direction orthogonal to the board feeding
direction, not only the interference of the peel hand with
devices' located in the board feeding direction can be
avoided, but also the feeding distance can be shortened.

In the method according to the fourth aspect, the
films peeled and moved out of the board'by ﬁhe peel hand are
sequentially accommodated. Therefore, the generation of dust
caused by the free dropping of the peeled films can be
prevented.

In the apparatus according to the fifth aspect, the
one end portion of the film that is bonded to the board so as
to overhang the board is clamped, lifted without applying
undesired force to the film, and fed out of the board
substantially horizontally under such condition by the peel
hand. Therefore, not only the film can be péeled with ease
and certainty and with no danger of damaging the board, but
also the possibility of generating dust from the film éan be

minimized at the time of peeling the film.

- 11 -
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In the apparatus according to the sixth aspect, the
adsorbing'dévice includes the rotaiy mechanism that can
rotate the boafd with the board adsorbed. Therefore, the
adsorbed board can be rotated by 90° with respect to the
board feeding direction, which in turn facilitaﬁes the
clamping of the one end portion of the film by the peel hand
located in a sideward direction with respect to the board.
clamping line. In addition, since the direction in.which the
one end portion of the film is peeled by the peel hand is
orthogonal to the board feeding direcﬁion, there is no
likelihood that the peeling apparatus including the peel hand
will interfere with the.devices located in the board feeding
direction. Therefore, there is no need for providing a large
film forwarding distance or locating the peel_hénd above the
forwarding device in order to prevent interference.

In the apparatus according to the seventh aspect, the
one end portion of the film overhanging frdm the end of the
board is supported by the film end supporting tables to a
predetermined height, thereby facilitating the clamping
pieces of the peel hand to clamp the one end portion of the
£ilm.

In the apparatus according to the eighth aspect, the
one end portion of the film supported by the film end
supporting tables can be clamped by the clamping pieces at

the predetermined height reliably, the clamping pieces

" advancing toward the clamping piece entering space. At this

- 12 -
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instance, the one end portion of the film is reliably held

horizontally by'the film end supporting tables interposing

" the clamping piece entering space therebetween. Therefore,

there is no possibility that the clamping pieces will operate
erroneously.

In the apparatus according to the ninth aspect, the
peel hand includes the rotary member and the pair of clamping
pieces, the rotary member rotating about a central axis of
rotation funning in parallel with the one end portion of the
film and the pair of clamping pieces being supported by such
rotary member. Therefore, when the peel hand makes an
arcuate movement within a vertical plane to peel the one end
portion of the film after the one end portion of the film has
been clamped by the clamping pieces, the generation of the
undesired force to be applied to the film can be prevented by
orienting the clamping pieces toward the center of rotation.
of the arcuate moﬁement. This allows the peel hand to peel
the film as if the film were peeled manually with fingers.

In the apparatus according to the tenth aspect, the
ceﬁtral axis of rotation of the rotary member passes close to
the one end of the board. Therefore, the one end portion of
the film is rotated and lifted with the overhanging portion
of the one end portion of the film as a base at the time of
clamping and lifting the one end portion of the film with the

clamping pieces supported by the rotary member, and this in

" turn excludes the possibility that the one end portion of the

- 13 -
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film.will be pulled with respect to the board. Hence, thefe
ié no likelihood that the board will be displaced or that
undesired force till be applied to the board. |

In the apparatus according to the eleventh aspect,
the films peeled and forwarded substantially horizontally by
the peel hand are sequentially stacked and pressed bf the
stacking device. Therefore, the peeled film forwarding range
can be minimized,.which in turn contributes to minimizing the
generation of dust before étacking the films.

In the apparatus éccording to the twelfth aspect, the
first and second film presses of the stacking device are
vertically driven alternately, so that the films peeled and
forwarded by the peel hand can be sequentially stacked and
pressed horizontally.

In the apparatus according to the thirteen aspect, a
peeled film can reliably be stacked by pressing by repeating
the steps of: locating the film under the second film presses
by causing the second film presses that are under the film to
elevate both eﬁds of the film.whose middle portion is pressed
by the first film press; causing the second film presées to
press the film; returning the first film press to thé upper
position to allow another peeled film to be introduced into a
épace between the first and second film presses; and causing
the first press to press the introduced peeled_film so that
the middle portion thereof is pressed with both ends thereof

covering the second film presses.

- 14 -
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In the apparatus according to the fourteen aspect,
the peel hand forwarding device is located in a direction

orthogonal to the board feeding line by passing over the

-board. Therefore, the peel hand forwarding device is not

likely to interfere with the devices located in the board
feeding direction, which not only makes the film peeling
apparatus space efficient, but also contributes to reducing

board stop time during the peeling of a film.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view showing a film peeling
apparatus, which is an embodiment of the invention;

Fig. 2 is a side view of the embodiment shown in Fig.
1;

Fig. 3 is an enlarged perspective -view of the main
portion of the embodiment shown in Fig. 1;

Fig. 4 is an enlarged sectional view showing the
initial process of clamping an end portion of a film with a
peel hand;

Fig. 5 is a sectional view showing the initial
process of peeling the end portion of the film with the peel
hand;

Fig. 6 a sectional view showing the intermediate
process of peeling the end portion of the film with the peel
hand;

Fig. 7 is a sectional view showing the final process

- 15 -
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of peeling the end portion of the film with the peel hand;

Fig. 8 is a sectional view showing the process of
delivering a peeled film to a film stackiné'device;

Fig. 9 is.a sectional view showing the initial
process of pressing the delivered peeled film;

Fig. 10 is a sectional view showing the process of
elevating second film presses;

Fig. 11 is a sectional view showing the intermediate
process of taking the second film presses out from below the
peeled film;

"Fig. 12 is a sectional view showing the final process
of pressing the peeled film; and

Fig. 13 is a sgctional view showing a film to be
peeled by the method and apparatus of the invention and a

board to which the film is bonded.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the invention will now be described
with reference to the drawings.

As shown in Figs. 1 and 2, a film peeling apparatus
10, which is the embodiment of the invention, is designed to
peel a film 14 whose one end portion 1l4A is overhanging from
an end 12A of a board 12, the film 14 being bonded to the
board 12. The film peeling apparatus 10.includes an
adsorbing device 16, a'peel hand 18, a peel hand forwarding

device 20, and a stacking device 22. The adsorbing device 16

- 16 -
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fixes the board 12 in position horizontally by adsorbing the
board 12. The peel hand 18 has.a pair of clamping pieces 18aA
and 18B that can be opened and closed so that the end portion
14A of the film overhanging from the board 12 fixed by the
adsorbing_devicé 16 can be clamped. The peel hand 18 moves
so as to depict almost an arc foward the other end 12B of the
board 12 while moving away from the surface of the boérd 12
in a peeling direction within a plane orthogonal to the board
12 with the end portion 14A clamped, and during such arcuate
movement, the pair of clamping pieces.18A and 18B are made to
face almost to the center of the arc. The peel hand
fofwardiné device 20 forwards the peel hand 18 substantially
horizontally to a position at which the peel hand 18 is away
from the other end 12B of the board 12 by the length of the
board 12 while causing the peel hand 18 to traverse the other
end 12B by passing over the board 12 with the end portion 14A
clamped. The stacking device 22 sequentially stacks and

presses the film 14 peeled by the peel hand 18.

The board 12 is designed to be fed by a feeding
device 24 along a board feeding line 24A from bottom to top
as viewed in Fig. 1 and from left to right as viewed in Fig.
2.

The adsorbing device 16 has a cylindef 16A and a turn
table 16B. The turn table 16B is driven vertically by the

" cylinder 16A, and comes in contact with the board 12 on the

- 17 -
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feeding device 24 from below, adsorbs the board 12, and
rotates the board 12 within 90° over a horizontal plane. The
turn table 16B has a flat top. On such top of the turn table
are double circumferential grooves 34A, 34B whose diameters
are different from each other, a sucking inlet 36, and eight
radial grooves 34C. The sucking inlet is formed at the
center of these circular grooves 34A, 34B. . The radial
grooves 34C extend radially ffom the sucking inlet 36 to the
circumferential grobves 34A and 34B so as to communicate with
the sucking inlet 36. The sucking inlet 36 communicates with
a vacuum generating source (not shown) through a pipe (not
shown) that has an opening/closing valve on the way, and
selects adsorption and non-adsorption by the switching
operation.ﬁf the openiﬁg/closing valve. The turn table 16B
stands ready at a lower position than the board feeding line
24A, and lifts the board 12 higher than the board feeding
line 24A at the time the turn table 16B is elevated.

Reference character 24B in Figs. 1 and 2 denotes a
feeding roller of the feeding device 24; and 24C, a chain,
installed to a sprocket wheel (not shown) of each feeding
roller, for transmitting rotation from a motor 24D.

The peel hand forwarding device 20 has an endless
bélt 20A, a slider 20B, and a motor 2OC. The endless belt
20A is arranged at an eﬁtrance end in the feeding direction

so as to be orthogonal to the board feeding line 24A. The

- slider 20B is supported by the endless belt 20A and suppofts

- 18 -
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the base end of the peel hand 18. The motor 20C drives the
endless belt 20A.

The stacking device 22 is arranged closely beside the
feeding device 24. The endless belt 20A of the peel hand
forwarding device 20 can shuttle the peel hand 18 fixed on
the slider 20B from.the right side of the feeding device 24
as viewed in Fig. 1 to an end of the stacking device 22 so as
to pass over the feeding device 24 in a direction orthogonal
to the board feeding line 24A, the end being opposite to the
feeding device 24. .

As shown in Fig. 3, the peel hand device'lg including
the peel hand 18 has the slider 20B, a rotary cylinder 194,
an L-shaped arm 19B, and the peel hand 18. The slider 20B is
driven by the endless bent 20A of the'peel_hand forwarding
device 20. The rotary cylinder 19A ié attached to the top
end of the slider 20B and causes the output shéft thereof to
reciprocally oscillate within 90° about the central axis of
rotation that runs in parallel with the board feeding line
24A. The L-shaped arm 19B is fixed to the output shaft of
the rotary cylinder 19A. The peel hand 18 is fixed to the
tip of the.L-shaped arm 19B.

The peel hand 18 has a film end detecting sensor (not
shown). When the clamping pieces 18A and 18B come close to
the end portion 14A of the film 14 so as to.clamp the end
portion 14A thérebetween, the peel hand 18 outputs a film end

detection signal to cause an actuator 18C to close the

- 19 -
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clamping pieces 18A and 18B.
The peel hand 18 is attached to the tip of the long

éide of the L-shéped arm 19B, and the rotary cylindef 19A is

- attached to the tip of the short side of the L-shaped arm so

‘that the output shaft thereof extends in parallel with the

long side.

Therefore, the clamping pieces 18A and 18B of the
peel hand 18 are afran§ed so as to rotate about the central
axis running through the output shaft of the rotary cylinder
19A at a radius that is equal to a distance in a direction
orthogonal to the central axis, the distance being between
either one of the clamping pieces 18A or 18B, and the central
axis.

Further, the peel hand device 19 is arranged so that
the L-shaped arm 19B thereof is coplanar as shown iﬁ Fig. 3
when the peel hand device 19 is in such a stand-by position
as to be distant from the end portion 14A of the film.

-Close to a position of the feeding device 24 which is
opposite to the $tacking device 22 is a pair of film end
supporting tables 40 with a clamﬁing piece entering space 38
being interposed therebetween. The upper surface of each
film end supporting table 40 is horizontai, higher than the
feeding rollers 24B of the feeding device 24, and lower than
the lower surface of the board 12 that is adsorbed,
supported, and lifted by the turn table 16B.

Further, the clamping piece entering space 38 is

- 20 -
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designed to prevent the peel hand 18 from interfering with
the film end supporting tables 40 when the peel hand 18 is
moved toward the board 12 by the peel hand forwarding device
20. The clamping piece entering space 38 is also designed to
help the clamping piece 18A and 18B thereof clamp the end
portion 14A of the film 14 from above and from bélow when the
end portion 14A of the film 14 overhanging from the boa;d 12
is kept at a predetermined height by the film end supporting
tables 40.

Here, the lower surface of the long side of the L-
shaped arm 19B of the peel hand device 19 is arranged so as
to be higher than the upper end.surface of each film end
supportlng table 40.

Further, it is so designed that the central point
between the clamping pieces 18A and 18B of the peel hand 18
which are vertically opened coincides with the upper surface
of the board 12, and the lower clamping piece 18B is set to a
position slightly lower than the upper surface of each film
end_supporting table 40 when the peel hand 18 is in stand-by
position.

Sﬁill further, the output shaft of the rotary
cylinder 19A of the peel hand device 19, i.e., the central
axis of rotation_of the L-shaped arm 19B is designed to be on

a line when the clamping pieces 18A and 18B clamp the end

portion 14A of the film 14, the line paSsing'close to the end

12A of the board 12 and being in parallel with such end 12A.

- 21 -
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Therefore, the clamping pieces 18A and 18B confront
the end portion 14A of the film as indicated by the solid
line in Fig. 3 from the timing at which the clamping pieces
18A and 18B are in the stand-by position before clamping the
end portion 14A of the film to the timing at which the
clamping pieces clamp the end portion 14A. The clamping
pieces 18A and 18B face downward with respect to the end 12A
when the L-shaped arm 19B is oscillated about the central
axis of rotation of the rotary cylinder 19A by the rotary
cylinder 19A. |

As shown in Figs. 1 and 8, the stacking device 22 ﬁas
a horizontal film receiving table 22A, a first film press
22B, a pair of second film presses 22C, a first drive 22D,
and a second drive 22E. The film receiving table 22A is
arranged at a position lower than a horizontal movement locus
15 of a film peeled by thg peel hand 18 in such a manner that
the vertical position thereof can be adjusted by a motor 23.
The first film press 22B, which.is horizontal, extends above
the film receiving table 22A in a direction orthogonal to the
peeled film moving direction so as to be movable in vertical
directions. The pair of second presses 22C is arrangéd
horizontally above the film receiving table 22A so as to
interpose the first film press 22B therebetween with some
distance from the first film press and so as to be in

parallel with the first film press 22B. The pair of second

"presses 22C are also movable vertically. The first and
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sécond drives 22D, 22E are constructed of air cylinders for
driving the first and second film presses 22B and 22C
vertically.

The first drive 22D and the second drivé 22E cause
the first film press 22B to move above the film moving locus
15 and the second film présses 22C below the film moving.
locus 15, respectively, when the peeled film 14 is mo?ed over
the film receiving table 22A by the peel hand 18. After such
film 14 is dropped over the film receiving table 22A and the
second film presses 22C with the end portion thereof clamped
by the peel hand 18, the first film press 22B is lowered to
press the film 14, and the second film presses 22C téke both
ends of the dropped film 14 up and get out of the film 14
after the peel hand 18 has ;eleased the film therefrom, so
that the second film presses 22C thereafter press the dropped
film 14. Then, the first film press 22B is elevatéd to
provide a gap with respect to the film 14.

Reference numeral 26 in Figs. 1 and 2 denotes a
delivery section by which the bbard 12 with ﬁhe film 14
peéled therefrom is delivered from the feeding device 24 to a
device (not shown) close to the right side as viewed in Fig.
2. |

.The delivery section 26 has two rows of feeding
rollers 26C aligned with the feeding rollers 24B of the

feeding device 24, each feeding roller 26C being driven by'a

" motor 26A through a chain 26B.
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As shown in.Fig. 1, between the two rows of feeding
rollers 26C on both left and right sides are a pluralitY'of
lifting free rollers 28. These lifting free rollers 28 are
rotatable and arranged in a direction orthogonal to the
feeding rollers 26C. These lifting free rollers 28 are moved
vertically by an air cylindef 28A.

Further, on both outer sides of the two rows of
feeding rollers 26C on both left and right sides is a
centering device 30 that.is driven by a cylinder 30A. The
centering device 30 centefs the board 12 lifted by the
lifting free rollers 28 driven by the air cylinder.ZBA by
pushing the board 12 from both left and right sides as viewed
from the board feeding liner 24A.

Further, reference numerals 32 and 33 in Fig. 2
denote a vinyl chloride cover and a stainless cover that are
provided to prevent the generation of static electricity,
respectively.

The operation of the film peeling apparatus 10, which
is the embodiment of the invention, will be described next.

The feeding of the board 12 with the film 14 bonded
thefeto, which is fed by the feeding device 24 with the end
portion 14A being the tail end thereof, is stopped. At the
same time, the bottom of thé board 12 is adsorbed by the
adsorbing device 16 with the turn table 16B of the adsorbing
device 16 being lifted by the cylinder 16A. After the board

12 has been adsorbed and lifted above the feeding rollers 24B
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of the feeding device 24, the turn table 16B is rotated by
90° counterclockwise as viewed in Fig. i, so that the end
portibn 14A of the film 14 overhanging from the end 12A of
the board 12 extends in parallel with the board feeding line
24A and confronts the stacking device 22 while interposing
the board feeding line 24A therebetween;

When the end‘portion 14A of the film 14 is rotated by
90° within a horizontal plane, the end portion 14A comes to
hang over the film end supporting tables 40. At this
instance, the film end supporting tables 40 keep the end
portion 14A of the film 14 horizontal while supportlng the
end portion 14A from below, so that the end portion 14A of
the film 14 is also kept horizontal at the clamping piece
entering space 38 position betweeh the film end supporting
tables 40 so as to bridge the clamping piece entering space
38.

As indicated by the solid line in Fig. 3, the peel
hand forwarding device 20 is operated in advance so that the
peel hand 18 is set at such a position as to confront the end
portion 14A of the film 14 with the L-shaped arm 19B being
coplanar. |

The peel hand 18 is operated by driving the endless

belt 20A with the motor 20C of the peel hand forwarding

"device 20 with the clamping pieces 18A and 18B vertically

opened in advance as shown in Fig. 4, so that the peel hand

18 is gradually moved toward the end portion 14A of the film

- 25 -



_—

This Sheet Has Been eplaced

LT

10

15

20

25

14 in the direction orthogonal to the board feeding line 24A.

The peel hand 18 enters into the feeding piece
entering space 38 between the film end supporﬁing tables 40
with the clamping'pieces 18A and 18B opened vertically, and
further advances toward the end portion 14A directly. The
clamping pieces 18A and 18B of the peel hand 18 have a built-
in film detéction sensor, so that when the élamping pieces
18A and 18B come close to the end portion 14A of the film 14
and interpose such portion 14A therebetween, a signal from
the film detection sensor stops the motor 20C immediately to
close the clamping pieces.18A and 18B thereafter, which in
turn causes the élamping pieces 18A and lBBlto clamp the end
portion i4A (see Fig. 5).

Then, under this condition, the rotary cylinder 19A
of the peel hand device 19 is operated to rotate the L-shaped
arm 19B by 90°. As a result, the clamping pieces 18A and 18B
of the peel hand 18 makes such an arcuate movement as to lift
the end portion 14A of the film 14 from the board 12 as shown
in Figs. 5 and 6. Since this arcuate movement is made with
the end 12A of the board 12 as the cénter, the clamping
pieces 18A and 18B keep the position tﬁereof facing the end
12A. That is, the clamping pieces 18A and 18B which have |
faced horizontal_are made to face downward. Further, since

the distance between the end 12A and .the clamping pieces 184,

~18B remains unchanged, the end portion 14A of the film 14 is

not likely to be pulled by undesired force.
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When the.peel hand 18 is moved by the peel.hand
forwarding device 20 to the end opposite to the stacking
device 22 while passing over the board 12, the film 14 is
peeled from the board 12 leaving a photosensitive layer'13 as
shown in Fig. 7. further, as shown in Fig. 8, the.film 14
then enfers into a space between the first film press 22B and
the second film presses 22C of the'stacking device 22, the
presses being vertically openéd.

Since not 6nly.the clamping pieces 18A and 18B always
face to the center of rotation but aléo the radius of
rotation remains unchanged during the arcuate movement, there
is no likelihood that the end portion 14A of the film 14 will
not be pulled out. As a result, the board 12 adsorbed by the

turn table 16B of the adsorbing device 16 is not likely to be

displaced due to the pulling force.

As shown in Fig. 8, the film 14 héngs over the second
film presses 22C substantially horizontélly under this
condition, the second film presées 22C pressing the already
accoﬁmodated films 14 from above.

Then, the first film press 22B is lowered as shown in

Fig. 9 to fix the film 14 on the film'receiving table 22A by

. pressing. When the film 14 has been fixed, the clamping

pieces 18A and 18B that have clamped the end portion 14A of
the film 14 release such end portion 14A.
Then, the second film presses 22C are elevated as

shown in Fig. 10 to lift both ends of the film 14. The
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second film presseslzzc are further eievated to slip out of
both ends of the film 14 to so as to be above the film 14 as
éhown in Fig. 11.

At this instance, the film 14, having the middle
thereof being pressed by the first film press 22B, has both
ends thereof dropped onto the film receiving table 22A by
resiliency and gravitational force.

Then,'the second film presses 22C that have been
elevated are lowered to press the film 14 onto the film
receiving'table 22A as shown in Fig. 12, and the first film
press 22B in the middle is successively elevated to get ready
for receiving a next film 14 as shown in Fig. 8.

In'the meantime, the turn table 16B of the adsorbing
device 16 returns to the original position by rotating by
90°, and lowers and releases the vacuum to thereby return the
baard 12 to the feeding rollers 24B of the feeding device 24.
The feeding device 24 then sends thé board 12 toward the
delivery section 26. |

On the other hand, the peel hand 18 that has released
the end portion 14A of the film 14 is returned to the
original position with both the first and second film presses
22B and 22C pressing the film as shown in Fig. 12, and is set
so as to get ready to clamp the end portion 14A of a next
film 14. Upoﬁ having received a predetermiﬁed quantity of

peeled films, the film receiving table 22A is lowered by a

" cylinder device and provides a predetermined space to receive
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next films.

As described above, each of the boards 12 that are
seéuentially fed by the feeding device 24 has the film 14
peeled by the peel hand 18 from one side of the feeding
device 24, and the peeled film is accommodated on the
stacking device 22 located on the other side of the feeding
device 24. Therefore, by causing the peel hand 18 to move in
the direction orthogonél to the board feeding line 24A, it is
no longer necessary to reserve a large space in the board
feeding line 24A direction, which in turn makes it
unnecessary to ensure a large height of the apparatus.
Fﬁrther, since the fiim 14 is not deformed or moved so much
during the peeling operation, it .is only a small amount of
dust that will be produced. Still further, since the
stacking device 22 presses the peeled films 14 in laminated
form, the capacity of the film accommodating section can be
made small.

While the clamping pieces 18A and 18B of the peel
hand 18 are made so that the position thereof is changed in
association with the rotating of the L-shaped arm 19B by the
rotary cylinder 19A in the aforementioned embodiment, the
invention is not limited thereto. The following modification
may also be acceptable. For example, the peel hand 18 is
arranged so as to be oséillatable with_respect.to the L-
shaped arm 19B, and when the L-shaped arm 19B is rotated, the

peel hand 18 receives force from the film 14 through the
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clamping pieces 18A ‘and 18B, so that the peel hand 18 can

change the position thereof in such pulling direction.
Moreover, while the first and second film présses 22B
and 22C of the stacking device 22 are driven vertically by
the first and second drives 22D and 22E, respectively, these
presses are not necessarily driven Vertically. That is, as
long as the peeled films 14 can be sequentially pressed onto
the film receiving table 22A without being displaced sideways
or being dropped and as long as the peel hand 18 can pass'
thereover, any driving mode is acceptéble. Therefore, e.q.,
the second film presses 22C_may,be moved either sideways or

back and forth so as to get out of the film 14 from below.
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WHAT IS CLAIMED IS:

1. A filﬁ peeling method for peeling a film bonded
to a board, one end portion of the film overhanging from one
end of the board, said method comprising the steps of:

fixing the board by adsorbing the board in a
predetermined position;

clamping the one end portion of the film overhanging
from the board fixed in said predetermined position by a peel
hand extending in parallel with the film;

causing said peel hand to make an arcuate movement
with the one end portion of the film clamped, said arcuate
movement being méde within a plané orthogonal to the board
with the'vicinity of a surface of the board as the center of
an arc.while adjusting a position of said peel hand so as to
face to said center of said arc, said peel hand moving'away
from the board and lifting the one end portion of the film in
a direction of other end of the board during said arcuate
movement;

moving the lifted one end portion of the film in the
direction of the other end of the board with said peel hand
clamping the one end portion of the film, and further
forwarding the one end portion of the film out of the board
at least up to such a position as to peel other end portion
of the film off the board while passing over the other end of
the board; and

releasing the film outside the board.
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2. A film peeling method according to claim 1,
wherein said center of said arc in said arcuate movement for
lifting the one end portion of the film is aligned with a
line being parallel with the one end of the board and passing

close to the one end of the board.

3. A film peeling method according to claim.l,
further comprising the steps of:

feeding the board a single direction along a feeding
line with the one end portion of the film as a head end or
tail end thereof; |

stopping said feeding step;

adsorbing the board;

rotating the board by 90° within a plane parallel
with the board after said absorbing step; and

moving the one end portion of the film to a position
confronting said peel hand located beside said board feeding

line.

4, A film peeling method according to claim 2,
further comprising the steps of:

feeding the board a single direction along a feeding
line with the one.end portion of the film as a head ehd or
tail end thereof;

stopping said feeding step;

adsorbing the board;
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rotating the board by 90° within a plane parallel
with the board éfter said abso;bing step; and

moving the 6ne end portion of the film to a position
confronting said peel hand located beside said board feeding

line.

5. A film peeling method according to claim 1, 2, 3
or 4 wherein the film moved out of the board by said peel
hand is sequentially stacked and accommodated by pressing

when released.

6. A film peeling apparatus for peeling a film
bonded to a board, one end portion of the film overhanging
from one end of the board, said film peeling apparatus
comprising: |

an adsorbing device for fixing the board horizontally
in a predetermined position by adsorbing the board;

a peel hand having a pair of clamping pieces capable
of being opened and closed so that the one end portion of the
fiiﬁ'overhanging'from the board fixed by said adsorbing
device can be clamped, said peel hand moving so as to depict
almost an arc in a direction of other end of the board while
moving away from a surface of the board in a peeling
direction within a plane orthogonal to the board with the one

end portion of the film being clamped, said pair of clamping

" pieces being made to face almost to the center of said arc

- 33 -



Sheet Has Been Re laced . ) / /”/”/ ///’// ” I/”/
I - . i

during said arcuate movement; and
a peel hand forwarding device for horizontally
forwarding said peel hand with the one end portion of the
film clamped while passing over the other end of the board
5 abové the board up to such a position as to be distant from

the other end of the board by at least a length of the board.

7. A film peeling apparatus according to claim 6,
wherein said adsorbing device includes a rotary mechanism for
'rotating the.board within-a horizontal plane with the board
10 adsorbéd, and wherein said pair of clamping pieces of said
peel hand are positioned at a height of a locus of rotation
of the one end portion of the film with both pieces opened

when the board is being rotated by said rotary mechanism.

8. A film peeling apparatus according to claim 7,
15 further comprising:

film end supporting tables provided between said
rotary mechanism and said peel hand, the film end supporting
tables vertically slidable, for positioning a height of the
locus of rotation of the one end portion of the film within a
20 horizontal plane by coming in contact with the one end
portion of the film when the board is being rotated by-said

rotary mechanism.

9. A film peeling apparatus according to claim 8,
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wherein said peel hand is retractable with respect to the one
end portion of the film on said film end supporting tables
between a film clamping position and a stand-by posiﬁion, and
wherein said film end supporting tables have a clamping piece
entering épace for allowing said peel hand td be retractable

therethrough.

10. A film peeling apparatus according to claim 6,
wherein said peel hand includes:

a rotary member hofizontally rotating about a
central axis of rotation running in parallel with the one end
portion of the film, said rotary member on which said pair of
clamping pieces are arranged so as to face to the central

axis of rotation.

11. A film peeling apparatus according to claim 7,
wherein said peel hand includes: |

a rotary member horizontally rotating about a
central axis of rotation running in parallel with the one end
portion of the film, said rotary member on which said pair of
clamping pieces are arranged so as to face to the central

axis of rotation.

12. A film peeling apparatus according to claim 8,

- wherein said peel hand includes:

a rotary member horizontally rotating about a
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central axis of rotation running in parallél with the one end
portion of the film, said rotary member on which said pair of
clamping pieces are arranged so as to face to the central

axis of rotation.

13. A'film'peeling apparatus according to claim 9,
wherein said peel hand includes:

a rotarj member horizontally rotating about a
central axis of rotation running in parallel with the one end
portion of the film, said rotary member on which said pair of
clamping pieces are arranged so as to face to the central

axis of rotation.

14. A film peeling apparatus according to claim 10,
wherein said central axis of rotation is arranged so as to

pass close to the one end of the board.

15. A film peeling apparatus according to claim 11,
wherein said central axis of rotation is arranged so as to

pass close to the one end of the board.

16. A film peeling apparatus acéording to claim 12,
wherein said central axis of rotation is arranged so as to

pass close to the one end of the board.
17. A film peeling apparatﬁs according to claim 13,
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wherein said central axis of rotation is arranged so as to

pass close to the one end of the board.

18. A film peeling apparatus according to claim 6,
wherein a stacking device is arranged in é film peeling
direction with respect to said adsorbing device, said film
peeling direction being a direction in which a film is peeled
by said peel hand, said stacking device sequentially stacking
and pressing films, each film being peeled by said peel hand

and forwarded substantially horizontally.

19. A film peeling apparatus according to claim 7,
wherein a stacking device is arranged in a film peeling
direction Qith respect to said adsorbing device, said film
peeling direction being a direction in which a film is peeled
by said peel hand, said stacking device sequentially stacking
and pressing films, each film being peeled by said peel hand

and forwarded substantially horizontally.

20. A film peeling apparatus according to claim 8,
wherein a stacking device is arranged in a film peeling
direction with respect to said adsorbing deVice, said film
peeling direction being a direction in which a film is peeled
by said peel hand, said stacking device sequentially stacking
and pressing films, each film being peeled by.said peel hand

"and forwarded substantially horizontally.
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21. A film peeling apparatus according to claim 9,
wherein a stackihg device is arranged in a film peeling
direction with respect to said adsorbing device, said film
peeling direction being a direction in which a film is peeled
by said peel hand, said stacking device sequentially stacking
and pressing films, each film being peeled by said peel hand

and forwarded substantially horizontally.

22. A film peeling apparatus according to claim 10,
wherein a stacking device is arranged ih,a film peeling
direction with respect to said adsorbing device, said film
peeling direction beihg a direction in which a film is peeled
by said peel hand, said stacking device sequentially stacking

and pressing films, each fi;m being peeled by said peel hand

and forwarded substantially horizontally.

23. A film peeling apparatus according to claim 11,
wherein a stacking device is arranged in a film peeling
direction with respect to said adsorbing device, said film
peéling direction being a direction in which a film is peeled
by said peel hand, said stacking device sequentia11y stacking
and pressing films, each film being peeled by said peel hand

and forwarded substantially ﬁorizontally.

24, A film peeling apparatus according to claim 12,

"wherein a stacking device is arranged in a film peeling
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difectidn with respect to said adsorbing device, said film

peeling direction being a direction in which a film is peeled
by said peel hand, said stacking device séquentially stacking
énd pressing films,'each film being peeled by said peel hand

and forwarded substantially horizontally.

25. A film peeling apparatus according to claim 13,
wherein a stacking device is arranged in a film peeling
direction with respect to said adsorbing device, said film
peeling direction being a.direction in which a film is peeled
by said peel hand, said stacking device sequentially stacking
and pressing films, each film being peeled by said peel hand
and forwarded substantially horizontally.

26. A film peelihg apparatus according to claim 14,
wherein a stacking device is arranged in a film peeling
direction with respect to said adsorbing device, said film
peeling direction being a direction in which a film is peeled
by said peel hand, said stacking device sequentially stécking
and pressing films, each film being peeled by said peel hand

and forwarded substantially horizontally.

27. A film peeling apparatus according to claim 15,
wherein a stacking device is arranged in a film peeling
direction with respect to said adsorbing device, said film

peeling direction being a direction in which a film is peeled
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by said peel hand, said stacking device sequentially stackihg

and pressing films, each film being peeled by said peel hand

and forwarded substantially horizontally.

28. A film peeling apparatus éccording to claim 16,
wherein a stacking device is arranged in a film peeling
direction with respect to said adsorbing device, said film
peeling direction being a'direction in which a film is peeled
by said'peel hand, said stacking device sequentially stacking
and pressing films, each film being peeled by said peel hand

and forwarded substantially horizontally.

29: A film peeling apparatus according to claim 17,
wherein a stackihg device is arranged in é film peeling
direction with respect to said adsorbing device, said film
peeling direction being a direction in which a film is peeled
by said peel hand, said stacking device sequentially stacking

and pressing films, each film being peeled by said peel hand

-and forwarded substantially.horizontally.

30. A film peeling apparatus according to claim 18,
wherein said stacking device includes:

a horizontal film receiving table located below a

" substantially horizontal locus of movement of the film peeled

by said peel hand so as to be vertically adjustable;

a first film press extending horizontally as well as
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in a direction orthogonal to the peeled film moving direction

above said film receiving table so as to be vertically

movable;

a pair of second film presses located parallel as
well as horizontally with said first film press above said
film receiving table so as to interpose said first film press
therebetween while being distant from said first film press;

a first drive vertically driving said first film
press; and

a second drive vertically driving said second film

presses:

31. A film peeling apparatus according to claim 19,
wherein said stacking device includes:

a horizontal film receiving table located below a
substantially horizontal locus of movement of the film peeled
by said peel hand so as to be vertically adjustable;

a first film press extending horizontally as well as
in a direction orthogonal to the peeled film moving direction
above said film receiving table so as to be veftically
movable;

a pair of second film presses located parallel as
well as horizontally with said first film press above said
film receiving table so as to interpose said first film press
therebetween while being distan; from said first film press;

a first drive vertically driving said first film

- 41 -



mmt ﬁ““ i \iﬂ i _ Iy ] Illﬁlm

press; and

a second drive vertically driving said second film

presses.

32. A film peeling apparatus accofding to claim 20,
5 wherein said stacking device includes:

a horizontal film recéiving table located below a
substantially.horizontal locus of movement 6f the film peeled
by said peel hand so as to be vertically adjustable;

a first film press extending hbrizontally as well as

10 in a direction orthogonal to the peeled film moving direction
above said film receiving table so as to be vertically
movable;

a pair of second film presses located parallel as
well as horizontally with said first film press above said

15 film receiving table so as to interpose said first film press
therebetween while being distant from said first film press;

a first drive vertically driving said first film
press; and

a second.drive vertically driving said second film

20 presses.

33. A film'peeling apparatus according to claim 21,
wherein said stacking device includes:
a horizontal film receiving table located below a

" substantially horizontal locus of movement of the film peeled
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by said éeel hand so as to be vertically adjustable;

a first.film press extending horizontally as well as
in a.direction 6rthogonal'to the péeled film moving directibn
above said film receiving table so as to be vertically
movable;

a pair of second film presses located parallel as
wgll as horizontally with said first film press above said
film receiving table so as to interpose said first film press
therebetween while being distant from said first film press;

a first drive vertically driving said first film
press; and

a second drivé vertically driving said second film

presses.

34. A film peeling apparatus according to claim 22,
wherein said stacking device includes:

a horizontal film receiving table located below a
substantially horizontal locus of movement of the film peeled
by said peel hand so as to be vertically adjustable; |

. a first film press extending horizontally as well as
in a direction orthogonal to.the peeled film moving direction
above said film.receiving table so as to be vertically
movable;

a pair of second film presses iocated parallel as

well as horizontally with said first film press above said

" film receiving table so as to interpose said first film press

- 43 -



-

BT o

therebetween while being distant from said first film press;
a first drive vertically driving said first film
press; and
a second drive vertically driving said second film

5 presses.

35. A film peeling apparatus according to claim 23;
whereih said stacking device includes:

‘a horizontal filﬁ receiving table located below a
substantially horizontal iocus of movement of the film peeled .

10 by said peel hand so as to be verticélly adjustable;

a first film press extending horizontally as well as
in a direction orthogonal to the peeled film moving direction
above said film receiving table so as to be vertically
movable;

15 . a pair of second film presses located parallel as
well as horizontally with said first film press above said
film receiving table so as to interpose said first film press
therebetween ﬁhile being distant from said first film press;

a first drive vertically driving said first film

20 press; and |

a second drive vertically driving said second film

presses,

36. A film peeling apparatus according to claim 24,

wherein said stacking device includes:
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a horizontal film receiving table located below a

substantially horizontal locus of movement of the film peeled

by said peel hand so as to be vertically adjustable;.

a first film press extending horizontally as well as
in a direction orthogonal to the peeled film moving direction
above said film receiving table so as to be vertically
movable;

a pair of second film presses located parallel as
well as horizontally with said first film press above said
film receiving table so as to interpose said first film press
therebetween while being distant from said first film préss;

a first drive vertically driving said first film
press; and

a second drive vertically driving said éeCond film

presses.

37. A film peeling apparatus according to claim 25,
wherein said stacking device includes:

a horizontal film.receiving table located below a
substantially horizontal locus of movement of the film peeled
by said peel hand so as to be vertically adjustable;

a first film press extending horizontally as well as

in a direction orthogonal to the peeled film moving direction

" above said film receiving table so as to be vertically

movable;

a pair of second film presses located parallel as
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well as. horizontally with said first film press above said

L

film receiving table so as to interpose said first film press
therebetween while being distant from said first film press;
a first drive vertically driving said first film
press; and
a second drive vertically driving said second film

presses.

38. A film peeling apparatus according to claim 26,
wherein said stacking device includes:

‘a horizontal film receiving table located below a
substantially hofizontal locus of movement of the film peeled
by said peel hand so as to be vertically adjustable;

a first film press extending horizontally as well as
in a direction orthogonal to the peeled film moving direction
above said film receiving table so as to be vertically
movable; |

a pair of secohd film presses located parallel as
well as horizontally with said first film'pfess above said
film receiving table so as to interpose said first film press
therebetween while being distant from said first film press;

a first drive vertically driving said first film
press; and

a second drive vertically driving said second film

presses.

- 46 -



10

15

20

25

This Sheet Has Been Rep

U

* C L M s *

39. A film peeling apparatus according to claim 27,
wherein said stacking device includes:

a horizontal film receiving table located below a
substantially horizontal locus of movement of the film peeled
by said peel hand so as to be vertically adjustable;

a first film press extending horizontally as well as

in a direction orthogonal to the peeled film moving direction

above said film receiving table so as to be vertically
movable;

a pair of éecond film presses iocated parallél as
well as horizontally with said first £ilm press above said_
film receiving table so as to interpdse said first film press
therebetween while being distant from said first film press;

a first drive vertically driving said first film
press; and

a second drive vertically driving said second film

presses.

40. A film peeling apparatué according to claim 28,
wherein said stacking device includes:

a horizontal film receiving table located below a
substantially horizontal locus of movement of the film peeled
by said peel hand so as to be vertically adjustable;

a first film press éxtending horizontally as well as

in a direction orthogonal to the peeled film moving direction

'abqve said film receiving table so as to be vertically
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movable;

a pair éf'second film presses located parallel as
well as horizontally with said first film press above said
film receiving table so as to interpose said first film press
therebetween while being distant from said first film press;

a first drive vertically driving said first film
press; and

a second drive vertically driving said second film

presses.

41. A film peeling apparatﬁs according to claim 29,
‘wherein said stacking device includes:

a'horizontal film receiving table located below a
substantially horizontal locus of movement of the film peeled
by said peel hand so as to be vertically adjustable;

a first film press extending horizontally as well as
in a direction grthogonal to the peeled film moving directioﬂ
above said film receiving table so as to be vertically
movable;

| a pair of second film presses located parallel as
well as horizontally with said first film press above said
film receiving table so as to interpose said first film press
therebetween while being distant from said first film.press;

a first drive verticaliy driving éaid first film
press; and |

a second drive vertically drivihg said second film
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42. A film peeling apparatus according to claim 30,
wherein said first drive and said second drive move said
first film press and said second film presses, respectively,
such that said first drive moves said first film press above
said locus of movement of the film and said second drive
moves said second film presses below said locus of movement
of the film when the peeled film is being moved over said
film receiving table by séid peel hand, said first drive
drives said first film press to drop onto the film to press
the film after the film has been released and dropped onto
said film receiving table, said second drive drives said
second film presses to lift both ends of the dropped film and
then get out of the film to be above the film, said second
drive drives said second film presses to then drop onto the
film to press the film, and said first drive moves upwardly
said first film press so as to have a clearance between the

film and said first film press.

43. A film peeling apparatus according to claim 31,
wherein said first drive and said second drive move said
first film press and said second film presses, respectively,
such that said first drive moves said first film press above’
said locus of movement of the film and said second drive

moves said second film presses below said locus of movement
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of the film when the peeled film is being moved over said

film receiving table by said peel hand, said first drive
drives said first film press to drop onto the film to press
the film after the film has been released and dropped onto

said film receiving table, said second drive drives said

~second film presses to lift both ends of the dropped film and

then get out of the film to be above the film, said second

drive drives said second film presses to then drop onto the
film to press the film, and said first drive moves upwardly
said first film press so as to have a clearance between the

film and said first film press.

441 A film peeling apparatus according to claim 32,
wherein said first drive and said second drive move said
first film press and said second film presses, respectively,
such that said first drive moves said first film press above
said locus of movement of the film and said second drive
moves said second film presses below said locus of movement
of the film when the peeled film is being moved over said
film recéiving table by said peel hand, said first drive
drives said first film press to drop onto the film to press
the film after the film has been released‘and dropped onto

said film receiving table, said second drive drives said

"second film presses to lift both ends of the dropped film and

then get out of the film to be above the film, said second

drive drives said second film presses to then drop onto the
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film to press the film, and said first drive moves upwardly
said first film press so as to have a clearance between the

film and said first film press.

45. A film peeling apparatus according to claim 33,
wherein said first drive and said second drive move said
first film press and said second film presses, respectively,
such that said first drive moves said first film press above
said locus of ﬁovement of the film and said second drive
moves said second film presses below said locus of movement
.of the film when the peeled film is being moved over said
film receiving table by said peel hand, said first drive
drives said first film press to drop onto the film to press
the film after the film has been released and dropped onto
said film receiving table, said second drive drives said
second film presses to lift both ends of the dropped film and
then get out of the film to be above the film, said second
drive drives said second film presses to then drop onto the
film to press the film, and said first drive moves upwardly
said first film press so as to have a clearance between the

film and said first film press.

46. A film peeling apparatus according to claim 34,
wherein said first drive and said second drive move said.
first film press and said second film presses, respectively,

such that said first drive moves said first film press above
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said locus of movement of the film and said second drive
moves said second film presses below said locus of movement
of the film when the peeled film is being moved over said
film receiving table by'said peel hand, said first drive
drives said first film press to drop onto the film to press
the film after the film has.been released and dropped onto
said film receiving table, said second drive drives said
second film presses to lift both ends of the dropped film ahd
then get out of the film to be above the film, said second
drive drives said second film presses to then drop onto the
film to press the film, and said first drive moves upwardly
said first film press so as to have a clearance between the

film and said first film press.

47. A film peeling apparatus according to claim 35,
wherein said first drive and said second drive move said
first film press and said second film presses, respectively,
such that said first drive moves said first film press above

said locus of movement of the film and said second drive

moves said second film presses below said locus of movement

of the film when the peeled film is being moved over said
film receiving table by said peel hand, said first drive
drives said first film press to drop onto the film to press
the film after the film has been released and dropped onto

said film receiving table, said second drive drives said

'second film presses to lift both ends of the dropped film and
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“then get out of the film to be above the film, said second
drive drives'said secdnd film presses to then drop onto the
film to press thg film, and said first drive moves upwardly
said first film press so as to have a clearance between the

film and said first film press.

48. A film peeling apparatus according to claim 36,
wherein said first drive and said-second drive move said
first film press and said second film presses, respectively,
such that said first drive moves said first film press above
said locus of movement of the film and said second drive
moves said second film presses below'said locus of movement
of the film when ﬁhe peeled film is being moved over said
film receiving table by said peel hénd, said first drive
drives said first film press to drop onto the film to press
the film after the film has been released and dropped onto
said film receiving table, said second drive driVes said
second film presses to lift both ends of the dropped film and
then get out of the film to be above the film, said second
drive drives said second film presses to then drop onto the
film to éress the film, and said first drive moves upwardly
said first film press so as to have a clearance between the

film and said first film press.

49. A film peeling apparatus according to claim 37,

" wherein said first drive and said second drive move said
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first film press and said second film presses, respectively,

. such that said first drive moves said first film press above

said locus of movement of the film and said second drive
moves said second film presses below said locus of movement
of the film when the peeled film is being moved over said
film receiving table by said peel hand, said first drive
drives said first film press to drop onto the film to press
the film after the film has been released and dropped onto
said film receiving table, said second drive drives said
second film presses to lift both ends of the dropped film and
then get out of the film to be above the film, said second
drive drives said second fiim presses to then drop onto the
film to press.thelfilm, and said first drive moves upwardly
said firsf film press so as to have a clearance between the

film and said first film press.

50. A film peeling apparatus according to claim 38,
wherein said first drive and said second drive move said
first film press and séid_second film presses, respectively,
such that said first drive moves said first'film press above
said locus of movement of the film and said second drive
moves said second film presses below said locus of movement
of the film when the peeled film is being moved over said
film receiving table by said peel hand, said first drive
drives said first film press to drop onto the film to press

the film after the film has been releaséd and dropped onto

- 54 -



e ———

This Sheet Has Been R | /m
LT . | (R

said film receiving table, said second drive drives said
second film presses to lift both ends of the dropped film and
then get out of the film to be above the film, said second
drive drives said second film presses to then drop onto the
film to pfess thé film, and said first drive moves upwardly
said first film press so as to have a clearance between the

film and said first film press.

51. A film peeling apparatus according to claim 39,
wherein said first dfive and said second drive move said
first film press and said second film presses, respectively,
such that said first drive moves said first film press above
said locus of movement of the film and said second drive
moves said second film presses below said locus of movement
of the film when the peeled film is being moved over said
film receiving table by said peel hand, said first drive
drives said first film press to drop onto the film to press
the film after the film has been ;eleased and dropped onto
said film receiving table, said second drive drives said
second film presses to lift both énds of the dropped film and
then get out of the film to be above the film, said second
drive drives said second filﬁ presses to then drop onto the
film to press the film, and said first drive moves upwardly

' said first film press so as to have a clearance between the

£film and said first film press.

- 55 -



10

15

20

25,

This Sheet Has Been Relp

i

(T

II

.52. A film peeling apparatﬁs'acbording to c¢laim 40,
wherein said first drive and said second drive move said
first film press and_said second film presses, respectively,
such that said first drive moveé said first film press above
said locus of movement of the film and said second drive
moves said second film presses below said locus of movement
of the film when the peeled film is being'moved over said
film receiving table by said peel hand, said first drive
drives said first film press to drop onto the film to press

the film after the film has been released and dropped onto

said film receiving table, said second drive drives said

second film presées to lift both ends of the dfopped film and

then get out of the film to be above the film, said second
drive drives said second film presses to then drop onto the
film to press the film, and said first drive moves upwardly
said first film press so as to have a clearance between the

film and said first film press.

53. A film peeling apparatus according to claim 41,
wherein said first drive and said second drive move said
first film press and said secoﬁd film presses, respectively,
such that said first drive moves said first film press above
said locus of movement of the film and said second drive
moves said second film presses below said locus of movement
of Fhe film when the peeled film is being moved over said

film receiving table by said peel hand, said first drive
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drives. said first film press to drop onto the film ﬁo‘press
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the film after the film has been released and dropped onto
said film receiving.table, said secoﬁd drive drives said
second film presses to 1lift both ends of the dropped film and
then get out of the film to be abéve the film, said second
drive drives said second film presses to then drop onto the
film to press the film, and said first drive mers upwardly
said first film press so as to have a clearance between the

film and said first film press.

54. A film peeling apparatus according to any one of

claims 6 to 5%, wherein said film peeling apparatus further

compriSing_a board feeding device for deeding the board with
the overhanging end portion of thé film as the head end or
tail end thereof,

wherein said adsorbing device includes a turn table
being located below said feeding line of said feeding device,
adsorbing the board, rotatihg the board by 90° while lifting
the board from said feeding line,

and wherein said peel hand forwardin§ device includes
a guide and a peel hand drive, said guide being arranged so
as to guide saidnpeel hand in a direction orthogonal to said
feeding line by passing over the board, said peel hand drive

causing said peel hand to shuttle along said guide.
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