
EP 0 452 552 B1 Description BACKGROUND OF THE INVENTION 5     The present
invention relates to an art in which a film stuck to a plate is peeled
therefrom and discharged. In a printed circuit board for an electronic
machine such as a computer, wirings of copper or the like are provided in a
prescribed pattern on one or both sides of an electrically insulating
plate. The printed circuit board is manufactured as described from now on.
A stratified body consisting of a photosensitive resin 10  layer, which is
a photoresist layer, and a cover film, which is made of a
light-transmissible resin and protects the photosensitive resin layer, is
first stuck, under heat and pressure, to an electroconductive layer
provided on the plate. A wiring pattern film is then overlaid on the
stratified body. The photosensitive resin layer is thereafter exposed to
light through the wiring pattern film and the cover film for a prescribed
time. After the wiring pattern film and the cover film are removed, the
exposed photosensitive resin layer Is 15  developed so that an etching mask
pattern is formed. The unnecessary portions of the electroconductive layer
are thereafter removed by etching. The remaining portions of the
photosensitive resin layer are then removed. The printed circuit board
having the wirings in the prescribed pattern is thus manufactured. An
automatic film peeling apparatus, which is a machine for automatically
peeling such a film from such a layer, was developed as disclosed in the
Japanese Patent Application (OPI) No. 271356/89 (the term 20  "OPI" as used
herein means an "unexamined published application") corresponding to USSN
342,827. The apparatus peels a part of the film stuck to a plate, peels the
other parts of the film starting with the border of the latter part on the
former, and then discharges the peeled film. The apparatus includes a first
film conveyance means by which the film having the former part peeled from
the plate is conveyed upward over the surface of the plate while the film
is pinched by a belt conveyor so that the film is peeled from the plate, 25
and a second film conveyance means by which air is blown to the film
conveyed by the first film conveyance means, so that the film is conveyed
to a peeled film container. As for the automatic film peeling apparatus
mentioned above, the plate is temporarily stopped when the tightness of the
contact between the former part of the film and the plate is reduced or the
part is peeled from the plate. For that reason, the efficiency of the
peeling of the film from the plate is low. This is a 30  problem. EP-A-0
268 290, which is a prior art document according to Art 54(3) EPC,
discloses a method for peeling a film stuck to a base plate, comprising the
following steps of conveying the base plate, to which the film is stuck, to
a position where the leading edge of the film is to be peeled from the base
plate, reducing a tightness of contact of the film with the base plate
without essentially changing moving speed of 35  the base plate, blowing
fluid between gaps between the base plate and the contact tightness reduced
film, and discharging the contact tightness reduced film while peeling the
film away from the base plate. Further the above document discloses a
peeling apparatus comprising a base plate conveyance means for conveying
the base plate stuck with the film, a base plate centering start position
sensor for detecting that the base plate is conveyed forward on the
conveyance means and reaches a prescribed position 40  upstream of the
position of the peeling of the film from the base plate, a base plate
centering unit which is put into action on the basis of the output from the
centering start position sensor for moving the center of the width of the
base plate to the central line of the conveyance means, a film edge sensor
or a base plate leading edge sensor, for detecting the leading edge of the
film stuck to the base plate at the position of peeling of the film, or for
detecting a position of a leading edge of the base plate at the film
peeling 45  position, respectively, a film contact tightness reduction
means for reducing a contact tightness of leading edge of the film to said
base plate, an operation of said reduction means being started in
accordance with the output of either the film edge sensor or the base plate
leading edge sensor, respectively, a fluid blowing means for blowing the
fluid into the gaps between the base plate and the leading edge of the film
reduced in the tightness of the contact thereof with the base plate by the
tightness reduction means, to separate the so  film from the base plate, a
film peeling sensor for detecting that the separated film has entered into
a film discharge passage, and a film pinch means for discharging the film
while pinching the separated film and peeling them from the base plate. The
above described method and the apparatus have the problem that the
conveyance of the base plate is stopped while the tightness of the contact
between the film and the base plate is reduced or the 55 leading edge of
the film is peeled from the base plate, thereby lowering the efficiency and
the productivity of the peeling of the film from the plate. 2 



EP 0 452 552 B1 SUMMARY OF THE INVENTION The present invention was made in
order to solve the above-mentioned problems. The invention has as its
object the provision of a method for peeling a film stuck to a base plate,
and an 5  apparatus for performing said method, wherein the tightness of
the contact of films with the base plate is reduced at the leading edges of
the films, without stopping the conveyance of the base plate while peeling
them from the base plate, to enhance the efficiency of peeling of the film.
This object is solved for a method for peeling a film stuck to a base plate
by the features of claim 1. Further this object is solved for a film
peeling apparatus by the features of claim 31. 10     Further embodiments
of the invention are given in the dependent claims. The method for peeling
a film stuck to a base plate according to the invention comprises the
following steps: conveying the base plate, to which the film is stuck, to a
position where the leading edge of the film is to be peeled from the base
plate, reducing a tightness of contact of the film with the base plate
without 15 essentially changing moving speed of the base plate, blowing
fluid between gaps between the base plate and the contact tightness reduced
film, discharging the contact tightness reduced film while peeling the film
away from the base plate, and furthermore reducing the tightness of contact
of the film with the base plate is carried out while synchronizing the
movement of the base plate with the movement of a contact tightness
reducing means. As a result, the efficiency of the peeling of the film is
enhanced. 20     While the tightness of contact of the film with the base
plate is reduced the relative moving speed between the base plate and a
film contact tightness reduction means is decreased. Further the conveying
of the base plate is carried out to a position in the vicinity of a
position, where the leading edge of the film is to be peeled from the base
plate. If the conveyance of the baseplate is temporarily stopped in a
prescribed position on a base plate 25 conveyance means so that the
obliqueness of the base plate is corrected and the base plate is centered
before the tightness of the contact of the films with the base plate is
reduced at the leading edges thereof, the base plate is accurately
positioned so that the tightness of the contact of the films with the base
plate can be smoothly reduced at the leading edges of the films. If the
speed of the conveyance of the base plate is decreased when the base plate
is conveyed to a 30 prescribed position upstream of the position wherein
the films are peeled from the base plate at the leading edges of the films
and the tightness of the contact of the films with the base plate is
reduced at the leading edges of the films, the reduction can smoothly
performed through relative simple constitution. If the decreased speed of
the conveyance of the base plate is altered back to the original level in
discharging the films while peeling them, the base plate is rapidly
conveyed at the time of the discharge of 35 the films so as to enhance the
efficiency of the peeling of the films. If the arrival of the leading edges
of the films at the prescribed position wherein the tightness of the
contact of the films with the base plate is reduced at the leading edges
thereof is detected so that a means for blowing the fluid is set in such a
position to be obliquely oriented to the leading edges of the films and
fluid guide plates are set in positions near the base plate, the films are
smoothly peeled by blowing the fluid 40 thereto. Furthermore, if a height
of the fluid guide plate from the base plate top surface is maintained in a
prescribed range in response to a height of an upper roller, it is possible
to raise the film by the blow of the flow without fail irrespective of a
thickness of the base plate. If the cone-shaped tip portions of film
scratchers are vibrated in the axial directions thereof in contact 45 with
the surface of the film while extending downward obliquely to the direction
of the conveyance of the base plate, to impart vibratory energy to the film
to reduce the tightness of the contact thereof with the base plate at the
leading edge of the film, the reduction is surely performed without
stopping the conveyance of the base plate. If the film scratchers are moved
by a prescribed length in the direction of the conveyance of the base so
plate relative thereto while being in contact with the surface of the film,
the reduction is more surely performed. If the base plate is forcibly
conveyed in reducing the tightness of the contact of the films with the
base plate at the leading edges of the films, the base plate can be surely
conveyed without stopping the 



conveyance thereof, regardless of the operative forces of the film
scratchers and so forth. 55    In particular, if by using a gear having a
large module ratio the upper pinch roller is forcibly rotated by the lower
roller, it is possible to positively feed the baes plate regardless of a
change of the thickness of the base plate. 3    EP 0 452 552 B1 If fluid
blowoff nozzle units which have fluid ejection holes oriented to the film
scratcher contact portions of the gaps between the base plate and the films
and have fluid ejection holes oriented to the leading edges of the films
near the film scratcher contact portions are provided so that the nozzle
units are preferably located between the conveyance passage for the base
plate and the film scratchers near the scratchers, the 5  films can be
surely peeled from the base plate by blowing the fluid to the films. If the
leading edge portions of the films, which are peeled from the base plate by
blowing the fluid to the films, are caused to cling to the fluid guide
plates by the pressure of the fluid, the peeling of the films and the
introduction of them into discharge passages through the blowing of the
fluid can be smoothly performed. 10    If operation for reducing the
tightness of the contact of the films with the base plate at the leading
edges of the films is stopped through detecting that the peeled leading
edge portions of the films have clung to the fluid guide plates, the
operation can be precisely terminated. If blowing the fluid to the
tightness-reduced portions of the films to peel them from the base plate is
stopped when the films have arrived from the stage of the blowing of the
fluid to the films at the stage of 15 the discharge of the films along with
the peeling thereof, the blowing of the fluid can be precisely terminated.
If the tightness-reduced films are pinched by film catch belts so as to be
discharged while being peeled, the films can be rapidly peeled. If peeled
film guides shaped as rods and made of an electroconductive substance
and/or an ion 20 generator is used, static electricity can be eliminated
from the films in discharge passages for the peeled films to smoothly
discharge the films. If the films peeled from both the side of the base
plate are discharged into a common film container, it is easy to
accommodate the peeled films. If the steps of the method are subjected to
sequential control through the use of the relays and timers 25 of a
programmable logic sequential controller, the steps can be automatically
controlled. A peeling apparatus according to the invention comprises a base
plate conveyance means for conveying the base plate stuck with the film, a
base plate centering start position sensor for detecting that the base
plate is conveyed forward on the conveyance means and reaches a prescribed
position upstream of the position of the peeling of the film from the base
plate, a base plate centering unit which is put into 30 action on the basis
of the output from the centering start position sensor for moving the
center of the width of the base plate to the central line of the conveyance
means, a film edge sensor or a base plate leading edge sensor, for
detecting the leading edge of the film stuck to the base plate at the
position of peeling of the film, or for detecting a position of a leading
edge of the base plate at the film peeling position, respectively, a film
contact tightness reduction means for reducing a contact tightness of
leading edge of 35 the film to said base plate, an operation of said
reduction means being started in accordance with the output of either the
film edge sensor or the base plate leading edge sensor, respectively, a
fluid blowing means for blowing the fluid into the gaps between the base
plate and the leading edge of the film reduced in the tightness of the
contact thereof with the base plate by the tightness reduction means, to
separate the film from the base plate, a film peeling sensor for detecting
that the separated film has entered into a film 40 discharge passage, a
film pinch means for discharging the film while pinching the separated film
and peeling them from the base plate, where the apparatus further comprises
a support frame, on which said reduction means and said fluid blowing means
are provided, said support frame being movable in an advance direction of
the base plate, and a means for moving said support frame for a prescribed
time period in synchronism with the rotation of base plate conveyance
rollers so that the conveyance speed of 45 the base plate is kept
substantially unchanged during the film tightness reduction operation. The
film peeling apparatus further provides a base plate slowing means for
decreasing a speed of the conveyance of the base plate after the end of the
action of the centering unit, and a means for altering the 



decreased speed of the conveyance of the base plate back to the original
level thereof on the basis of the output from the film peeling sensor. 50
If a base plate insertion sensor for detecting the insertion of the base
plate into the inlet portion of the base plate conveyance means in order to
start the conveyance of the base plate is provided in the film peeling
apparatus, the conveyance can be automatically started. If a base plate
passing sensor for detecting the complete passing of the trailing edge of
the base plate through the film peeling position in order to stop the
conveyance of the base plate and the films is provided 55 in the apparatus,
the conveyance can be automatically stopped. If guide members and guide
rollers are provided in the apparatus so as to guide the base plate to
prevent it from sagging, even if the thickness of the base plate is small,
the films can be smoothly peeled from the base plate regardless of the
thickness thereof. 4    EP 0 452 552 B1 If peeled film guide members for
guiding the peeled films having passed through the film pinch means made of
film catch belts, for example, and fluid ducts for discharging the films
guided by the guide members are provided in the apparatus, the peeled films
can be smoothly discharged. If a return sensor for detecting the
termination of the action of the base plate centering unit is provided 5
in the apparatus and is a magnetic sensor which reacts to the position of
an actuator for driving the centering unit, the termination can be detected
without contact with the centering unit. If the film edge sensors are of
electrostatic capacity reaction type, the edges of the films can be
precisely detected in terms of the difference in electrostatic capacity. In
a method provided in accordance with the present invention, the films stuck
to the base plate are 10  peeled therefrom. The method has a major feature
that the base plate stuck with the films is conveyed to a position wherein
the films are peeled from the base plate at the leading edges of the films;
the tightness of the contact of the films with the base plate is reduced at
the leading edges of the films while a film contact tightness reduction
mechanism is moved, for a prescribed time, at a speed synchronized with
that of the conveyance of the base plate and the speed of the conveyance is
substantially unchanged; and a fluid is 15  blown into the gaps between the
base plate and the tightness-reduced films at the leading edges thereof to
discharge the films while peeling the tightness-reduced films. In the
method, the base plate stuck with the films is conveyed to the position of
the peeling of the films at the leading edges thereof, the tightness of the
contact of the films with the base plate is reduced at the leading edges of
the films while the film contact tightness reduction mechanism is moved at
the speed 20  synchronized with that of the conveyance of the base plate
and the speed of the conveyance is substantially unchanged, and the fluid
is blown into the gaps between the base plate and the tightness- reduced
films at the leading edges thereof to discharge the films while peeling the
tightness-reduced films. For that reason, the efficiency of the peeling of
the films can be more enhanced. A film peeling apparatus provided in
accordance with the present invention to attain the third object 25
includes a base plate conveyance means having conveyance rollers; a base
plate centering start position sensor; a base plate centering unit; a base
plate leading edge sensor; a film contact tightness reduction means; a
fluid blowing means; a support frame fitted with the tightness reduction
means and the fluid blowing means and movable in the direction of the
conveyance of the base plate; a means for moving the support frame
synchronously with the rotation of the conveyance rollers for a prescribed
time so that the 30  speed of the conveyance of the base plate is
substantially unchanged during the reduction in the tightness of the
contact of the films with the base plate; film peeling sensors; a film
discharge means; and a sequential control means which operates on the basis
of the output signals from the sensors. The base plate is conveyed to the
position wherein the films are peeled from the base plate at the leading
edges of the films. The tightness of the contact of the films with the base
plate is reduced at the leading edges of the 35  films while the support
frame is moved at a speed synchoronized with that of the conveyance of the
base plate and the speed of the conveyance is substantially unchanged. A
fluid is blown in between the base plate and the leading edges of the
tightness-reduced films to discharge the films while peeling the
tightness-reduced films. As a result, the efficiency of the peeling of the
films can be more enhanced. If the base plate conveyance means has a base
plate push conveyance roller and is provided with a 40  mechanism which
drives the roller on the bases of the output signal from the base plate
leading edge 



sensor so as to push the base plate and stops the pushing thereof after a
prescribed time, the base plate can be surely and synchronously conveyed
even during the reduction of the tightness of the contact of the films with
the base plate. If the means for moving the support frame has a crank
mechanism which is driven synchornously with 45  the rotation of the base
plate conveyance rollers, the support frame can be easily moved in the
direction for the conveyance of the base plate. If the crank mechanism
includes crank members coupled at one end of each thereof to the support
frame and includes an one-way clutch means for synchronizing the movement
of the crank members and the rotation of the base plate conveyance rollers
with each other only while the tightness of the contact of 50  the films
with the base plate is reduced at the leading edges of the films, the
movement of the support frame does not interfere with the rotation of the
conveyance rollers. If the base plate leading edge sensor is provided near
the film edge sensors, the base plate can be surely detected even if the
films are stuck to the whole surfaces of the base plate. 55 BRIEF
DESCRIPTION OF THE DRAWINGS The exact nature of this invention as well as
other objects and advantages thereof will be apparent from consideration of
the following specification relating to the accompanying drawings, in which
like reference 5    EP 0 452 552 B1 characters designate the same or
similar parts throughout the figures thereof and wherein: Fig. 1 is a
perspective schematic view of a film peeling apparatus which is a first
embodiment of the present invention and peels films from a base plate for a
printed circuit board; Fig. 2A is a view showing the detail of the film
peeling mechanism in the vicinity of the pneumatic film 5    conveyance box
shown in Fig. 1; Fig. 2B is a partially enlarged view showing the vicinity
of the upper pinch roller on an enlarged scale shown in Fig. 2A; Fig. 2C is
a view showing the gear for driving the upper pinch roller shown in Fig.
2A. Fig. 3A is a view of a film contact tightness reduction mechanism seen
oppositely to the direction of the 10    conveyance of the base plate; Fig.
3B is a side view of the tightness reduction mechanism seen along an arrow
L shown in fig. 3A; Fig. 3C is a perspective view of the tightness
reduction mechanism; Fig. 3D is a perspective view of a fluid blower; Fig.
3E is a plan view of Fig. 3D; 15    Fig. 3F is a perspective view of a film
edge detection mechanism; Fig. 4 is a schematic view for describing a film
peeling method and the control means of the first embodiment; Fig. 5A is a
view for describing the constitution of a base plate centering unit; Fig.
5B is a sectional view of the centering unit along a line X-X shown in Fig.
5A; 20    Fig. 5C is a view for describing the operating portion of the
centering unit; Figs. 6A, 6B, 6C, 6D, 6E and 6F are diagrams of programs
for the programmable controller of the first embodiment; Fig. 7 is a time
chart for describing control in the first embodiment; Fig. 8A is a side
view of a portion for supporting a film contact tightness reduction
mechanism which is a 25   feature of a second embodiment of the present
invention and operates at a speed synchronized with that of the conveyance
of a base plate; Fig. 8B is a view of the portion seen along an arrow Y
shown in Fig. 8A; Fig. 9 is a perspective cutaway view of the portion shown
in Figs. 8A and 8B and does not show the film contact tightness reduction
mechanism which would be shown in the central part of the drawing; and 30
Fig. 10 is a simplified time chart of operation in the second embodiment.
DESCRIPTION OF THE PREFERRED EMBODIMENTS Embodiments of the present
invention are hereafter described in detail with reference to the drawings
35 attached hereto. The embodiments are applied to a method of peeling a
protective cover film from a base plate for a printed circuit and an
apparatus for practicing the method. Equivalents shown in the drawings are
denoted by the same reference symbols and not repeatedly described in
detail, hereinafter. 



Fig. 1 is a perspective schematic view of the apparatus according to a
first embodiment by which the protective cover film is peeled from the base
plate. Fig. 2A is a detailed view of the pneumatic film 40 conveyance box
of the apparatus and the vicinity of the box. The base plate conveyance
mechanism of the apparatus includes plate conveyance roller units 102 and
101 attached to the body 100 of the apparatus, in the plate advancing
direction A as shown in Fig. 1. An air duct rest 103 is provided over the
plate conveyance roller unit 102. One end of the air duct rest 103 is fixed
to the body 100. An air duct 104 made of a transparent material is provided
on the air duct rest 103. The 45 left side (as viewed in the plate
advancing direction A) of the air duct 104 is connected to a top opening of
a peeled film discharge duct 105 having a large number of air pressure
reduction holes 105A on the side thereof. Air passage holes 104D are
provided in the right side of the air duct 104. The top and front side of
the air duct 104 are integrated with each other to constitute a part of a
cover 104A attached to the body 104C of the duct by hinges 104B so that the
cover can be opened and closed. 50     As shown in Fig. 2A, in a right side
of the interior of the air duct 104, there are disposed an ion- generator
(i.e., static electricity remover) 110 for removing static electricity from
the peeled film, blower fans 109A and 109B and a film discharge air nozzle
(not shown). The outlet of the peeled film discharge duct 105 is located
over a peeled film container 106, which receives the peeled film. The
container 106 includes a base 106A having a large number of air pressure 55
reduction holes, a netted portion 106B, and casters 106C. A control panel
107 is provided on a side of the body 100 of the apparatus. A warning lamp
108 is provided on the top of the apparatus body 100. 6    EP 0 452 552 B1
As shown in Fig. 2A, the film buoy-up members 3 of a film buoy-up unit such
as a pneumatic vibrator type film scratcher, the fluid blowoff nozzle
members 4 of a fluid blowing unit, air guide plates 5, which serve as
peeling assistant plates, and a film conveyor 6, which serves as a film
discharger, are provided along a base plate conveyance passage A-A on the
base plate conveyance mechanism. 5     The base plate 1 for the printed
circuit is made of an electric insulator coated with an electroconductive
layer of copper or the like on one or both sides of the base plate. A
stratified body consisting of a photosensitive resin layer, which is a
photoresist layer, and the cover film, which is a protective film, is
stuck, under heat and pressure, to the electroconductive layer of the plate
1 in advance. The plate 1 is brought to the film peeling apparatus after
the photosensitive resin layer is exposed to light through a 10  prescribed
wiring pattern film overlaid on the stratified body. The plate 1 is
conveyed by the drive rollers 2 of the plate conveyance roller units 101
and 102 in a direction A shown in Fig. 2A. A base plate push conveyance
roller 2A, which is a pinch roller, is provided so that a base plate 1 for
a printed circuit board is prevented from being displaced out of centered
state when the base plate passes on the roller and cover films are peeled
from the base plate. 15     As shown in more detail in Fig, 2B, the upper
pinch roller 2A is depressed against the plate surface from above by a
roller push plate 317 so that the plate may be positively fed by the
rotation of the upper roller 2A. A roller push portion 317A of the roller
push plate 317 has an inverted U-shape so as to permit the upper roller 2A
movable downwardly. A lever 318 carries the roller push plate 317. The
lever 318 has a U-shaped connection member receiving portion 318A which in
turn engages a coupling member 319 fixed 20  to a tip end of a rod of the
push roller elevating/lowering pneumatic cylinder 321. Therefore, when the
rod of the pneumatic cylinder 321 is extended or retracted, the roller push
plate support lever 318 is rotated about a pivot 318B, to thereby move the
roller push plate 317 up and down. Since the air guide plate 5 is provided
on the roller push plate 317, the vertical position of the air guide plate
5 is also changed in response to the vertical position change of the upper
roller 2A (i.e., the roller 25  push plate 317) in correspondence with the
change of the thickness of the base plate 1. Accordingly, even if the
thickness of the base plate 1 is changed, it is possible to automatically
keep in a predetermined range (0.5-1.5 mm for example), suitable for
keeping air flow and raising the film, a distance between the air guide
plate 5 and the base plate top surface. It should be noted that the
vertical position of the air guide plate 5 is manually adjustable in
response to the thickness of the base plate 1. 30     As shown in more
detail in Fig. 2C, the above-mentioned upper pinch roller 2A is forcibly
driven by a pair of gears 401 and 402 which are fixed to the ends, on the
same side, of the lower drive roller 2 and the 



upper pinch roller 2A and engaged with each other with a large module
ratio. The reason why the large module ratio gears are used is that, when
the thickness of the base plate 1 is changed, the space between the pinch
roller 2A and the drive roller 2 is also changed. In this manner, if the
gears having the large 35  module ratio, i.e., long teeth are used, even if
the space between the engaged teeth is enlarged, since the engagement
allowance is large, it is possible to responds to the change of the gear
tooth space due to the change in thickness of the base plate. It is thus
possible to ensure the operation of the pinch roller 2A. In the embodiment,
when the rollers 2 and 2A are brought into contact with each other, pitch
circles of the two gears are coincide with each other so that it is
possible to respond to the change in thickness of the base 40  plate in the
range of 0 to 4 mm. As described above, even during the scratch operation,
by forcibly drivingly rotating the upper pinch roller 2A in synchronism
with the lower drive roller 2, the base plate is positively delivered.
Thus, the scratcher and the base plate may be moved relative to each other.
Accordingly, it is possible to avoid a fear that the base plate would be
drawn by the scratcher during the scratch operation. It is possible to
loosen 45  the film smoothly and positively. Fig. 3A is a view of a film
contact tightness reduction mechanism seen oppositely to the direction of
the conveyance of the base plate 1. Fig. 3B is a side view of the mechanism
seen along an arrow L shown in Fig. 3A. Fig. 3C is a perspective view of
the mechanism. Fig. 3D is a perspective view of a film edge detection
mechanism. 50    In a film buoy-up unit, at least one support member 10 for
a film buoy-up member 3 is secured to each of buoy-up member support rotary
shafts 9 provided over and under a base plate conveyance plane, as shown in
Figs. 2A, 3A, 3B and 3C. A sliding block 13 is attached to the support
member 10, and fitted on a guide rail 14 so that the block can be moved up
and down. A buoy-up member support block 16 is secured to the guide rail
14. The film buoy-up member 3 is attached to the buoy-up member support
block 16, and 55  extends obliquely to the base plate conveyance plane. The
upper portion of the support member 10 for the film buoy-up member 3 has a
through hole through which a long screw 15 slightly smaller in diameter
than the hole extends. A spring 17 is provided on the long screw 15 at one
end thereof. The screw 15 is secured at the other end thereof to the
buoy-up member support block 16. 7    EP 0 452 552 B1 The tip portion of
the film buoy-up member 3 is conically shaped, and can be vibrated by a
pneumatic vibrator which causes the vibration of 2,000 to 3,000 strokes per
minute, for example. The tip portion of the buoy-up member 3 is constituted
to vibrate and push the edge portion of a stratified film consisting of a
photosensitive resin layer and the cover film, to impart energy to the edge
portion of the stratified film to 5  buoy up the cover film from the
photosensitive resin layer at the edge portion. The reason why only the
cover film of the edge portion to which the energy is imparted is buoyed up
is presumed to be that the cover film is higher in extensibility than the
photosensitive resin layer and the adhesive power between the resin layer
and an electroconductive layer on the base plate is stronger than that
between the resin layer and the cover film. 10    As shown in Figs. 3B and
3C, a fluid blower is made of fluid blowoff nozzle units 4 attached to
fluid blowoff nozzle unit attaching plates 18 at one end of each thereof.
The plates 18 are secured to fixed support members 7 provided over and
under the base plate conveyance plane. A pressurized fluid, which is a gas
such as air and an inert gas or is a liquid such as water, is blown off
from each of the nozzle units 4. In this embodiment, the fluid is air. The
fluid blowoff nozzle unit 4 is located near tip of the film buoy-up 15
member 3. The tip of the nozzle unit 4 is oriented to the leading edge of
the stratified film stuck to the base plate, to directly blow the fluid
into the gap between the photosensitive resin layer and the cover film
buoyed up therefrom by the film buoy-up member 3. As shown in Figs. 3D and
3E the tip portion of the nozzle unit 4 has a plurality of fluid ejection
holes 4A, 4B, one (4A) of which is oriented to the tip of the film buoy-up
member 3 or to the above-mentioned gap and the others (4B) of which are
oriented to the edge of 20 the film at the right and left of the tip of the
buoy-up member near the tip. The reason why the plurality of fluid ejection
holes are provided in the nozzle unit 4 is to surely peel the cover film by
blowing the fluid thereto. The fluid is fed to the nozzle units 4 through a
single fluid feed pipe. At the center of the film buoy-up unit, film edge
detection member attaching blocks 22 are supported by fixed members 21
attached to the upper and the lower fixed support members 7, as shown in
Figs. 3A 



25 and 3F, so that the blocks can be moved backward and forward. The
position of each of the blocks 22 can be shifted backward and forward by a
film edge detection member position adjusting knob 23. A film edge sensor 8
is rotatably supported at one end thereof by the attaching block 22 at the
tip thereof. A vertical movement member 24 for the film edge sensor 8 is
rotatably supported by the attaching block 22 at the central portion
thereof. One end of the vertical movement member 24 is secured to the
attaching block 22 30 through a compact pneumatic cylinder. Sensor securing
members 25 are attached at one end of each thereof to the upper and the
lower fixed support members 7 near the film edge sensor attaching blocks
22. A film peeling sensor 204 is secured to the sensor securing member 25
at the other end thereof over the base plate conveyance plane. Another film
peeling sensor 205 is secured to the other sensor securing member 25 at the
other end thereof under 35 the base plate conveyance plane. Buoying up the
edge of the film on the base plate 1 and peeling the film at the edge are
nearly the same in principle as those described in the Japanese Patent
Application (OPI) No. 271356/89 (the term "OPI" as used herein means an
"unexamined published application"), and are therefore not described in
detail herein. 40     The cover film peeled from the photosensitive resin
layer at the leading edge of the base plate by the air ejected from the air
blowoff nozzle units 4 of the fluid blower is pushed onto the air guide
plate 5 by the pressure of the air. Guide wheels 11 are provided to guide
the base plate 1 to prevent it from sagging at the leading edge thereof,
even if the thickness of the base plate is small. The reason why the guide
wheels 11 are provided is that the film buoy-up members 3 and the air
blowoff nozzle units 4 are provided in or at the 45 film buoy-up unit in
such a manner that conveyance rollers cannot be disposed at them. The guide
wheels 11 are particularly effective for base plates of large width. As
shown in Fig. 2A, a film conveyor 6 includes an upper and a lower film
conveyance units in the main. The upper film conveyance unit is provided
over the conveyance passage A-A for the base plate 1. The lower film
conveyance unit is provided under the base plate conveyance passage A-A.
The upper film 50  conveyance unit includes a first film conveyance section
6A and 6B, peeled film guide members 6C and a second film conveyance
section 6D. The peeled film is conveyed by the first and the second film
conveyance sections 6A, 6B and 6D while being guided by the peeled film
guide member 6C in a direction shown by an arrow M in Fig. 2. The guide
members 6C act to alter the direction of the conveyance of the peeled film
in such a manner that the vertical direction of the conveyance of the
peeled film is changed into 55  a horizontal direction which is parallel
with the base plate conveyance passage A-A but opposite to the direction of
the conveyance of the base plate 1. The guide members 6C are made of rods
so as to minimize contacting area with the speed film and disposed at an
interval along a direction extending across the base plate conveyance
passage A-A. For example, the guide members 6C are made of an electrocon- 8
EP 0 452 552 B1 ductive substance such as stainless steel wire so as to
eliminate static electricity generated on the peeled film in the peeling
or/and conveyance thereof. The peeled film guide members 6C act to prevent
the peeled film from being involved by a roller 6Aa for a fixed conveyance
belt 6A and/or a roller 6Bb for a movable conveyance belt 6B during the
conveyance of the film from the first film conveyance section 6A and 6B to
5  the second film conveyance section 6D. A fluid ejector 12 and an ion
generator 15, which is an electricity eliminator, are provided near the
peeled film guide members 6C. The fluid ejector 12 ejects a fluid in a
direction shown by an arrow N in Fig. 2A. The ion generator 15 acts to
eliminate static electricity from the peeled film to prevent it from
clinging to the guide members 6C due to the electricity when the film is
conveyed from the first film conveyance 10  section 6A and 6B to the second
film conveyance section 6D. Shown at 2C in Fig. 2A is a hung plate for
moving the upper air guide plate 6 down toward the base plate 1 and up away
therefrom. The hung plate 2C is coupled at both the ends thereof to
pneumatic cylinders for moving the hung plate, and is also coupled at both
the ends thereof to a holder 317 for holding the rotary shaft of the base
plate push conveyance roller 2A. 15     Fig. 2A also shows the fixed
support members 7, the film edge sensors 8, the film buoy-up member support
rotary shafts 9 coupled at both the ends thereof to crank mechanisms, and
rollers 6Ba', 6Ab, 6Bb and 6Bc. 



The film catch belts 6A and 6B of the first film conveyance section are
toothed rubber belts. The rollers 6Aa, 6Ab, 6Ba, 6Ba' and 6Bb are toothed
pulleys for securely moving the belts 6A and 6B. 20     As shown in Figs. 1
and 2A, the second film conveyance section 6D is provided on an air duct
rest 103. The section 6D is made of an air duct 104 coupled to a cover film
discharge duct 105. The top and one side of the air duct 104 is integrally
formed to be a cover portion 104A attached to the body 104C of the duct by
a hinge 104B so as to be openable and closable. The cover portion 104A has
air passage holes 104D in prescribed positions. Blowing fans 109A and 109B
for injection of ions are provided in the body 25 104C of the duct 104 and
located so as to face the air passage holes 104D. Fig. 4 is a schematic
view for describing a film peeling method of the first embodiment of the
present invention. Fig. 4 is also for describing the control means of an
apparatus for practicing the film peeling method. Fig. 5A shows the
constitution of the base plate centering unit of the apparatus. Fig. 5B is
a sectional view of the centering unit along a line X-X shown in Fig. 5A.
Fig. 5C shows the operating portion 30 of the centering unit. A base plate
insertion sensor (BLS) 201 is provided at the inlet portion of the base
plate conveyance passage A-A, at which the base plate 1 is conveyed by the
upstream conveyor of the apparatus. The base plate centering unit 202,
which is base plate sideward movement unit, includes centering pins 202A,
which are put into contact with both the side edges of the base plate 1
which extend in the direction of the conveyance thereof, centering pin
attaching members 202B for supporting the centering 35 pins 202A, racks 219
and a pinion 220, which kinematically couple the right and the left
centering pin attaching members 202B to each other, and backup rollers 221
for guiding the racks 219. A right and a left centering pin attaching
members 202C and a centering drive pneumatic cylinder 218, which is a
motive power source for centering the base plate 1, are provided further. A
centering unit return sensor (WARS) 213 is attached to the body of the
cylinder 218 at the piston rod incoming/outgoing side thereof. A base 40
plate left side edge sensor (WALS-1) 210 and a base plate right side edge
sensor (WALS-2) 211 are secured over the left and the right centering pins
202A located most downstream of all in the direction A of the conveyance of
the base plate 1. A base plate centering start position sensor (WAPS) 203
is attached to the front portion of the upstream conveyor. The upper film
peeling sensor (PFS-1) 204 and the lower film peeling sensor (PFS-2) 205
are provided over and under the base plate conveyance passage A-A in order
45 to confirm that the films are already completely peeled from the base
plate 1. A base plate passing sensor (BES) 206 is provided near the outlet
portion of the film peeling section of the film peeling apparatus in order
to confirm that the film peeled from the base plate 1 is in the film
conveyance passage. A base plate check sensor (BCS) 208 is provided at the
downstream conveyor of the apparatus in order to confirm that there is a
base plate from which films have not been properly peeled. Shown at 8 and
212 in the drawings 50  are the film edge sensors (FES-1) and a base plate
stopper, respectively. As shown in Fig. 4, an upstream conveyor drive motor
214 is attached to the lower portion of the upstream conveyor of the
apparatus. A peeled film discharge guide 209 is provided under the motor
214. A downstream conveyor drive motor 216 is attached to the lower portion
of the downstream conveyor of the apparatus. A plurality of backup rollers
207 are provided to push a conveyance roller drive belt. A film 55
conveyance belt drive motor 215 for driving a peeled film discharge belt is
attached under the inlet portion of the downstream conveyor near the
downstream side of the film peeling section of the apparatus. A
peeling-failed base plate sorting accommodation unit 212 is provided under
the outlet portion of the downstream conveyor. The unit 212 is a plate
conveyance sorting accommodation unit described in the 9    EP 0 452 552 B1
Japanese Patent Application (OPI) No. 154577/88. Tab. 1 is a list of the
input terminals of the programmable logic sequential controller of the film
peeling apparatus. Tab. 2 is a list of the output terminals of the
controller. Figs. 6A, 6B, 6C, 6D, 6E and OF show programs for the
programmable logic sequential controller. In the 5  drawings, Y plus four
digits, Y plus three digits, R plus three digits, X plus three digits, TD
plus two digits and CU plus two digits denote the bit-joint-use internal
output numbers of the controller, the numbers of the outputs from the
controller to external devices, the bit word internal output numbers of the
controller, the numbers of the input terminals of the controller from the
external devices, the internal delay timers of the controller, and the
internal counters of the controller, respectively. The digits in the
parentheses in the right io  halves of the drawings denote circuit member,
and the digits under the parentheses denote set values for 



the timers and the counters. As for the timers, ".1S5" denotes 0.1 sec. x 5
= 0.5 sec. As for the counters, such symbols denote the maximum counts
thereof. Circuit numbers from (0018) to (0023) shown in Fig. 6A indicate a
control process from the insertion of the base plate to the detection of
the edge of the film. Circuit numbers from (0024) to (0029) shown in Fig.
6B indicate a control process from the peeling of the 15 film to the
sending-out of the base plate. Circuit numbers from (0044) to (0080) shown
at (a) and (b) in Fig.6C indicate the setting of the timers and the
counters for control steps. Circuit numbers from (0098) to (0119) shown in
Fig. 6D indicate a progress error control process. Circuit numbers from
(0122) to (0132), those from (0136) to (0139) and those from (0141)to
(0151) shown at (a), (b) and (c) in Fig. 6E indicate a controller output
terminal control process in the main. Circuit numbers from (0184) to (0202)
shown in Fig. 20  6F indicate an imaginary sensor working time control
process. Fig. 7 is a time chart for describing the control in the film
peeling method and the apparatus for practicing it. The method and the
apparatus are the first embodiments of the present invention. In Fig. 7,
each sign "[err]" indicates the application of electric power to a motor or
the turned-on state thereof, the reaction of a sensor or the turned-on
state thereof, or the start of the forward action of a pneumatic cylinder,
26  and each sign "O" indicates the non-application of electric power to
the motor or the turned-off state thereof, the non-reaction of the sensor
or the turned-off state thereof, or the start of the backward action of the
pneumatic cylinder. The control in the film peeling method and the
apparatus for practicing it is described from now on. When a start switch
on a control panel 107 is pressed on, the apparatus is put in a stand-by
state for 30  automatic operation. At that time, the internal output relays
R1 and R15 of the programmable logic sequential controller are both turned
on, but the apparatus does not yet being to move as a whole. When the base
plate 1 is inserted from a preceding process into the inlet portion of the
upstream conveyor of the apparatus, the base plate insertion sensor (BLS)
201, which is a photoelectric sensor, reacts thereto and is turned on so
that the base plate stopper 212 provided downstream of the upstream
conveyor is set up. 35  When 0.1 second (TD20) has elapsed after that, the
upstream conveyor drive motor 214 starts rotating. When the base plate 1 on
the upstream conveyor is conveyed forward so that the base plate centering
start position sensor (WAPS) 203, which is a photoelectric sensor, reacts
thereto and is turned on, the base plate centering unit 202 starts
centering the base plate to cause the center of the width thereof to
coincide with that of the width of the upstream conveyor. Namely, a
solenoid valve for feeding compressed air to the 40  pneumatic cylinder 218
for moving the centering unit is opened. The base plate 1 is thus conveyed
forward oh the upstream conveyor and collides against the set-up stopper
212 so that if the leading edge of the base plate extends obliquely to the
direction of the conveyance thereof, the edge is corrected to extend
rectangularly thereto. When the centering unit 202 has pinched the base
plate 1 on both the side edges thereof, the base plate left side edge
sensor (WALS-1) 210, which is a photoelectric sensor provided on the 46
push bar 202B of the centering unit, and the base plate right side edge
sensor (WALS-2) 211, which is a photoelectric sensor provided on the other
push bar 202B of the centering unit, react thereto because the optical axes
of the sensors are blocked by both the side edges of the base plate. As a
result, the centering unit 202 is put into such reverse action that the
base plate push bars 202B thereof are returned to both the sides of the
upstream conveyor. When the base plate stopper 212 is dropped down, the
base plate 1 is so  conveyed forward again. The upstream conveyor drive
motor 214 continues to rotate since the start thereof. When the base plate
centering unit return sensor (WARS) 213, which is a proximity sensor to
react in terms of the position of the piston of the pneumatic cylinder 218
for driving the centering unit 202 and is for confirming that the base
plate push bars of the centering unit which is a sideward movement unit are
returned to both the sides of the conveyor, reacts thereto, the programs
for the control are executed 66  sequentially. It is checked whether the
base plate 1 already processed remains on the downstream conveyor of the
apparatus and whether the film already peeled is not yet conveyed out by
the film conveyor of the apparatus but remains on the conveyor. After no
trouble is found out through the checking, the control programs are
executed further. 10    EP 0 452 552 B1 When a step is taken at Y3112 in
the control programs, the delay timer (TD29) provided in the programmable
logic sequential controller is put into action. When the set value (which
is usually 1.6 seconds to 2.0 seconds, for example) of the delay timer TD29
has elapsed, the upstream conveyor drive 



motor 214 is shifted to low-speed rotation and the stylus of the film edge
sensor (FES) 8, which is an 5 electrostatic-capacity-reaction-type sensor
provided over the base plate conveyance passage A-A so as to detect the
leading edge of the film stuck to the base plate, is moved down toward the
base plate conveyance passage (the stylus of the other film edge sensor 8
provided under the passage is moved up toward it). When the upstream
conveyor moving at a low speed conveys the base plate 1 forward so that the
surfaces of copper foils on the base plate come into contact with the styli
of the film edge sensors 8 10 vertically closed to each other, the sensors
react thereto and are turned on. When the base plate 1 is conveyed forward
further, the surfaces of the films stuck to the copper foils come into
contact with the styli of the film edge sensors 8 so that the sensors react
thereto and are turned off. When the stylus of the film edge sensor 8 which
is the electrostatic-capacity-reaction-type sensor comes into contact with
the electroconductive copper foil, the sensor reacts to the electrostatic
capacity of the foil on the base plate 1. is When the stylus comes into
contact with an electric insulator such as the film and air, the sensor 8
does not detect any electrostatic capacity and therefore does not react
thereto. A step is thereafter taken at Y3200 in the control programs. After
0.1 second from the start of the previous step, it is begun that the air
blowoff nozzle units 4 are set in such positions as to be obliquely
oriented to the leading edges of the films, and the air guide plates 5 are
set in positions near the base plate 20 1. Subsequently, the pneumatic
vibration of the tip portions of film scratching heads which are the heads
of the film buoy-up members 3 is started and the tip portions are pushed
onto the films on the top and bottom of the base plate 1. At the same time,
the styli of the film edge sensors 8 are put out of contact with the films
or the base plate 1. After 0.1 second from the start of that, it is begun
that pneumatic cylinders for moving back the film scratching heads by a
prescribed length toward the leading edges of the films or in 25 the same
direction as the conveyance of the base plate 1 at a higher speed than the
conveyance are then put into action so that the tightness of the contact of
the cover film with the photosensitive resin layer is reduced at the
leading edges thereof. After 0.1 second from the start of that, it is begun
that the compressed air is blown out from the air blowoff nozzle units 4 to
the tightness-reduced film at the leading edge thereof for a prescribed
time so that the film is buoyed up. When the upper and the lower cover
films 30 buoyed up by the air ejected from the nozzle units 4 cling to the
air guide plates 5, light emitted from the film peeling sensors (PFS-1 and
PFS-2) 204 and 205, which are photoelectric sensors which emit the light to
the air guide plates perpendicularly thereto, is reflected by the lustrous
flat surfaces of the films so that the sensors react thereto and are turned
on. It is judge from the reaction that the cover films on the top and
bottom of the base plate 1 are moved up or down onto the upper and the
lower air guide plates 5. After 35 that, the film scratching heads 3 are
moved away from the base plate 1, the pneumatic vibration of the tip
portions of the heads is stopped, and the heads are moved back in the
opposite direction to the conveyance of the base plate. After 0.1 second
(TD36) from the buoying-up of the films, one (6B) of the film pinch belts
is moved toward the other belt 6A so that the film buoyed up and clinging
to the air guide plate 5 is pinched between 40 both the belts. The air
guide lates 5 and the air blowoff nozzle units 4 are then moved away from
the surfaces of the base plate 1 back prescribed positions. The upstream
conveyor drive motor 214 is shifted back to high-speed rotation. The motor
215 for driving the belt conveyor for conveying the film is started. The
downstream conveyor drive motor 216 is started, and film guide air for
sending the peeled films is blown out from the fluid ejectors 12
simultaneously. At that time, the rotation speeds of the motors 214, 215 45
and 216 are regulated so that the upstream conveyor, the downstream
conveyor and the belt conveyor are moved nearly at the same speed. The base
plate 1 is transferred from the upstream conveyor onto the downstream
conveyor while the cover films are peeled from the photosensitive resin
layers on the base plate 1. When the trailing edge of the base plate 1
passes by the base plate passing sensor (BES) 205 (which is photoelectric
sensor so provided over the inlet portion of the downstream conveyor) so
that the sensor reacts thereto and is turned off, the upstream conveyor
drive motor 214 is put out of action. After 0.6 second (TD41) from the
turning-off of the base plate passing sensor 205, the film conveyance belt
conveyor drive motor 215 is put out of action. After 25 seconds from the
turning-off of the sensor 205, the downstream conveyor drive motor 216 is
put out of action. However, if the following base plate is inserted into
the upstream conveyor so that the 55 base plate insertion sensor 201 reacts
thereto and is turned on, the actions of the timers for putting the motors
214 and 216 out of action are canceled so that the motors remain in action.
Thus, the execution of the control programs is returned to the first step
thereof. 11  



EP 0 452 552 B1 As for the first embodiments of the present invention, the
base plate 1 stuck with the films is conveyed to the position of the
peeling of the films at the leading edges thereof, as described above. The
tightness of the contact of the films with the photosensitive resin layers
on the base plate 1 is reduced at the leading edges of the films while the
conveyance of the base plate is slowed but not stopped. The efficiency of
the 5  peeling of the films is thus enhanced through relatively simple
constitution. When the base plate 1 is conveyed to a prescribed position
upstream of the position of the peeling of the films at the leading edges
thereof, the conveyance of the base plate 1 is slowed and the tightness of
the contact of the films with the photosensitive resin layers on the base
plate is reduced at the leading edges of the films. For that reason, the
tightness can be securely reduced with high positional accuracy. When a
means for discharging the film io while peeling it is reached by the film
while the compressed air is blown to the tightness-reduced Portion of the
film to peel it, the blowing of the air is stopped so that the consumption
of the compressed air is less than that for peeling the whole film only by
blowing such compressed air thereto. For that reason, the cost of operation
of the film peeling apparatus is diminished. Since the sequential control
in the film peeling method is automatically performed, the efficiency of
the peeling of the films is enhanced further. Since the 15 base plate 1 is
forcibly conveyed when the leading edges of the films are detected and the
tightness of the contact of the films with the photosensitive resin layers
on the base plate is reduced at the leading edges of the films, the
tightness can be more accurately and securely reduced. The film peeling
apparatus including a means for conveying the base plate 1 stuck with the
films, a means for reducing the tightness of the contact of the films with
the photosensitive resin layers on the base 20 plate at the leading edges
of the films without stopping the conveyance of the base plate, a means for
blowing the fluid in between the base plate and the tightness-reduced
leading edge portions of the films, and a means for discharging the peeled
films while peeling the tightness-reduced films includes the base plate
insertion sensor 201, the base plate centering start position sensor 203,
the film peeling sensors 204 and 205, the base plate passing sensor 206,
the film edge sensors 8, the base plate check sensor 208, the 25 base plate
centering unit return sensors 213, and a sequential control means which
operates on the basis of the output signals from the sensors. For that
reason, the apparatus is capable of peeling the films automatically and
efficiently. The second embodiments of the present invention, in which
scratchers are moved to make it needless to slow the conveyance of a base
plate, are described in detail from now on. The second embodiments are 30
nearly the same in basic constitution as the portions of the first
embodiments shown in Figs. 1, 2A, 2B, 2C, 3A, 3B, 3C, 3D, 3E, 3F, 4, 5A, 5B
and 5C, except that a base plate leading edge sensor 19 is provided in the
second embodiments and the base plate stopper is not provided therein.
Equivalents in the first and the second embodiments are denoted by the same
reference symbols herein and not repeatedly described in detail
hereinafter. Fig. 8A is a side view of a section which supports a film
contact tightness reduction 35 mechanism which operates at a speed
synchronized with that of the conveyance of the base plate and is a feature
of the second embodiments. Fig. 8B is a view of the section seen along an
arrow Y shown in Fig. 8B. Fig. 9 is a perspective cutaway view of the
section but does not show the film contact tightness reduction mechanism.
As shown in Figs. 8A, 8B and 9 guide rails 303 are secured to the upper
portions of the right and left 40 body frames 300 of a film peeling
apparatus which is one of the second embodiments. Sliding blocks 304 are
slidably fitted on the guide rails 303. Support members 305 are secured at
one end of each thereof to the sliding blocks 304 and secured at the other
ends thereof to the slide plates 306 of sliding parts. Each of the right
and the left side plates 306 has an upper and a lower through holes 306A
which are vertically slender holes and through which buoy-up member support
rotary shafts 9 extend at both the ends thereof 45 so that the shaft can be
moved up and down in the holes. Conjoining members 313 are secured to the
side plates 306. Secured plates 312, which support coupling members 311
fitted with coupling bars 310 at one end of each thereof, are secured to
the lower portions of the conjoining members 313. Coupling members 309 are
attached to the coupling bars 310 at the other ends thereof. Crank members
307 are attached to the coupling members 309, and fitted with one-way
bearings 308 on the shaft 2D of a conveyance drive 50 roller 2, which
extends through the frames 301 of the upstream conveyor of the apparatus.
Electromagnetic clutches may be provided instead of the one-way bearings
308. As shown in Fig. 9, pneumatic cylinder attaching plates 320 are
secured to the tops of the upstream conveyor frames 301. Pneumatic
cylinders 321 for an air guide plate 5 and a pich roller 2A up and down 



are attached to the attaching plates 320 at one end of each thereof.
Support levers 318 for roller push 56 plates 317 and hung plates 2C are
rotatably supported at the lower portions of the levers by the attaching
plates 320 at the other ends thereof so that the levers can be swung about
the supported portions thereof. The piston rods of the pneumatic cylinders
321 are coupled to the support levers 318 at one end of each thereof by
coupling members 319. Both the ends of the air guide plate and the hung
plates 2C and the 12    EP 0 452 552 B1 roller push plates 317 are located
at the ends of the support levers 318 for the hung plates and the roller
push plates. The shaft of the pich roller 2A is rotatably fitted in the
roller push portion 317A of the lower portions of the roller push plates
317. Coupling angle members 314 are attached to the right and the left side
slide plates 306. To the upper and lower portions of the coupling angle
members 314 are secured at 6  both the ends thereof fixed support members
7. Pneumatic cylinder attaching plates 315 are secured to the tops of the
frames 302 of the downstream conveyor of the apparatus. Pneumatic cylinders
316 for moving the film buoy-up section of the apparatus are attached to
the attaching plates 315. The piston rods of the cylinder 316 are secured
to the conjoining members 313 at one end of the each thereof. Moving arms
322 are provided on the buoy-up member support rotary shafts 9 at both the
ends thereof outside the right and 10 the left frames 300 of the apparatus
body in order that the movement of the upper buoy-up member support rotary
shaft toward and away from the plane of the conveyance of the base plate 1
and the movement of the lower buoy-up member support rotary shaft toward
and away from the plane are synchronized with each other. The moving arms
322 are coupled to each other by rotary arms 323 having through holes at
the centers of the rotary arms. Shafts 337 are rotatably supported by the
through holes 15 and secured to the central portions of the side plates
306. Fig. 9 shows the state that the upper and the lower buoy-up member
support rotary shafts 9 are moved away from the base plate conveyance
plane. Coupling arms 326 and buoy-up member rotation arms 327 are provided
on the buoy-up member support rotary shafts 9 at the ends thereof outside
the moving arms 322. The central portions of the right and the left body
frames 300 have upper and lower through holes in which shafts 338 are
rotatably fitted. The shafts 20 338 function so that a film conveyor for
discharging peeled films pinches the films. Arms 336 are secured at one end
of each thereof to the upper shaft 338. Arms 334 are secured at the side
edge of the central portion of each thereof to the lower shaft 338 and
coupled at one end of each of the arms to the other arms 336 at the other
ends thereof by coupling members 335. The arms 334 are coupled at the other
ends thereof, by coupling members 333, to coupling members 332 attached to
the piston rods of pneumatic 25 cylinders 331 which are for pinching the
peeled films and are attached to pneumatic cylinder attaching plates 330
secured to the lower parts of the side portions of the body frames 300. As
shown in Fig. 3C, a sensor securing plate 20 is attached at one end thereof
to the fixed support member 7 near its portion to which an air blowoff
nozzle unit attaching plate 18 is secured. A base plate leading edge sensor
19 is secured to the sensor securing plate 20 at the other end thereof. 30
The operation of the film peeling apparatus which is the second embodiment
is briefly described from now on with reference to Fig.10 which is a time
chart of the operation. When a start switch on a control panel 107 is
turned on, the film peeling apparatus is put in a stand-by state for
automatic operation. When the base plate 1 is conveyed from a preceding
process and inserted into the inlet portion of the upstream conveyor of the
apparatus, a base plate insertion sensor (BLS) 201 provided at the inlet
portion detects the 35 base plate so that a timer 1 provided in the
programmable logic sequential controller of the apparatus is put into
action. When the set time of the timer 1 has elapsed, an upstream conveyor
drive motor 214 (M2) is started so that the conveyance rollers 102 of the
upstream conveyor begin to rotate to convey the base plate 1 on the
rollers. When the leading edge of the base plate 1 conveyed by the conveyor
is detected by a base plate centering start position sensor 203 (WAPS), a
centering drive pneumatic cylinder 218 is put 40 into action so that a
centering unit 202 starts the centering (sideward movement) of the base
plate 1 being conveyed. When both the right and left side edges of the
centered base plate 1 with regard to seeing in the direction of the
conveyance thereof are detected by a base plate right side edge sensor 211
(WALS-2) and a base plate left side edge sensor 210 (WALS-1), the centering
of the base plate is stopped. At that time, the right and left centering
pins 202A of the centering unit 202 are stopped in the state of pinching
the base 45 plate 1 on both the right and left side edges thereof, so that
the center of the width of the base plate on the upstream conveyor
coincides with that of the width of the conveyor. On the basis of detection
signals from 



the sensors 210 and 211, the centering unit 202 is put into reverse action
opposite to the centering action thereof, so that the unit is returned to
its original position wherein it was before being put into the centering
action. The original position is such a position that a base plate
centering unit return sensor (WARS) 213 so attached to the centering drive
pneumatic cylinder 218 detects the position of the piston of the cylinder
in order to stop the centering unit 202. The base plate 1 is conveyed
throughout the centering action of the centering unit 202 and the return
thereof to the original position. A timer 2 provided in the programmable
logic sequential controller is put into action on the basis of a detection
signal from the base plate centering start position sensor 203. When the 55
set time of the timer 2 has elapsed, compressed air is introduced into
pneumatic cylinders for vertical movement members 24 for an upper and a
lower film edge sensors 8 so that the piston rods of the cylinders are
moved toward the conveyance passage A-A for the base plate 1 (Fig. 3F). At
that time, the film edge sensors (FES-1 and FES-2) 8 are pushed by the
members 24 so that the styli of the tip portions 13    EP 0 452 552 B1 of
the sensors are moved toward the base plate conveyance passage A-A and
cross with each other without contact with each other. When the set time of
the timer 2 has elapsed, the pneumatic cylinders 321 for moving the air
guide plate 5 and the pinch roller 2A are put into action so that the
roller pushes the base plate 1 and the upper air guide plate is moved down
toward the base plate. When the surfaces of copper 5  foils on the base
plate 1 come into contact with the styli of the tip portions of the upper
and the lower film edge sensors 8, the sensors react thereto and are turned
on. When the base plate 1 is conveyed forward further, the surfaces of the
films stuck to the surfaces of the copper foils come into contact with the
styli of the sensors 8 so that the sensors react thereto and are turned
off. Since the sensors 8 are thus shifted from the turned-on state into the
turned-off state, the leading edges of the films are detected. If the films
are 10   stuck to the whole surfaces of the copper foils on the base plate
1, the film edge sensors 8 are not turned on. For that reason, the base
plate leading edge sensor (BEDS) 19 is disposed slightly downstream of the
tip of the stylus of the tip portion of the film edge sensor 8 in the
second embodiments. When the film edge sensor 8 is turned on during the
conveyance of the base plate 1, a base plate edge detection signal sent out
from the base plate leading sensor 19 is canceled. When the leading edge of
the base plate 1 is 15 detected by the sensor 19 before the film edge
sensor 8 is turned on, the base plate edge detection signal sent out from
the sensor 19 is put in use. When the leading edge of the film stuck to the
base late 1 or that of the base plate is detected, a timer 3 provided in
the programmable logic sequential controller is put into action on the
basis of a detection signal generated as a result of the detection. When
the set time (which is 0 second to 0.1 second, for example) of the timer 3
has elapsed, the film edge sensors 8 are moved away 20 from the base plate
conveyance passage A-A back to the original positions of the sensors. The
pneumatic vibration of the tips of film buoy-up members 3, which are the
film scratchers, is started, and pneumatic cylinders 325 for vertically
moving the buoy-up members are put into action so that the tips of the
buoy-up members are pushed onto the surfaces of the films on the top and
bottom of the base plate 1 while being vibrated. The period for which the
tips of the film buoy-up members 3 are pushed onto the films is set by 25
timers 4 and 7 provided in the programmable logic sequential controller. At
the time of the pushing, the pneumatic cylinders 316 for moving the film
buoy-up members 3 are put into action so that a film buoy-up unit supported
by the sliding blocks 304 begins to move as a whole in the direction of the
conveyance of the base plate 1. Since the film buoy-up unit is coupled to a
drive shaft for the conveyance rollers 102 of the upstream conveyor by the
coupling bars 310, the coupling members 309 and 311, the crank members 30
307 and the one-way bearings 308, the bearings are engaged at the time of
the movement of the unit in the same direction as the conveyance of the
base plate 1 so that the unit is moved at a speed synchronized with that of
the conveyance of the base plate. When the film buoy-up unit is stopped or
moved in the reverse direction, the one-way bearings 308 are not engaged,
so that the speed of the upstream conveyor is not changed. 35     When the
film buoy-up unit has begun to be moved at the speed synchronized with that
of the conveyance of the base plate 1, the timer 4 provided in the
programmable logic sequential controller is put into action. When the set
time of the timer 4 has elapsed, pneumatic cylinders 329 for swinging the
film buoy-up members 3 are put into action so that the members are swung
along the direction of the conveyance of the base plate 1 while the tip
portion of the members are vibrated, thus reducing the 



40 tightness of the contact of the films with the base plate at the leading
edges thereof. At the same time, compressed air is blown out from air
blowoff nozzle units 4 to the tightness-reduced edge portions of the films
for a prescribed time set by a timer 8 provided in the controller, so that
the films are buoyed up from the base plate. When the films buoyed up by
the air blown out from the nozzle units 4 cling to the air guide plates 5
because of the flow of the air, the lustrous flat surfaces of the films
reflect light to an upper and a 45 lower film peeling sensors 204 and 205
(PSF-1 and PFS-2) so that it detected that the films extend on the air
guide plates. Then the film buoy-up members 3 are moved away from the base
plate 1, and the pneumatic vibration of the tip portions of the members is
stopped. The film buoy-up unit is pushed back as a whole oppositely to the
direction of the conveyance of the base plate 1 so that the unit is
returned to the initial position thereof. 50    A film conveyance belt
drive motor 215 is put into action when the films are buoyed up from the
base plate so that the upper and the lower film peeling sensors 204 and 205
react thereto. At that time, a timer 5 provided in the controller is put
into action. The motor 215 is kept in action since that time. When the set
time of the timer 5 has elapsed, a film pinch belt 6B is moved toward
another belt 6A so that each buoy-up film clinging to the air guide plate 5
is pinched between the belts and conveyed by them. The air guide 55 plate 5
and the pinch roller 2A are moved away from the surface of the base plate 1
back to the original positions wherein the air guide plate and the roller
were before being put into action. A downstream conveyor drive motor 216 is
started. Film guide air for discharging the peeled films from the film
peeling apparatus is blown out from fluid ejectors 12 simultaneously. 14
EP 0 452 552 B1 The base plate 1 from which the films are already peeled is
transferred from the upstream conveyor of the film peeling apparatus onto
the downstream conveyor thereof. When the trailing edge of the base plate 1
passes by a base plate passing sensor 206 (BES) so that the sensor reacts
thereto and is turned off, a timer 6 provided in the controller is put into
action. When the set time of the timer 6 has elapsed, the 5  upstream
conveyor drive motor 214 is put out of action. After a prescribed time from
the turning-off of the base plate passing sensor 206, the downstream
conveyor drive motor 216 is put out of action. However, if the following
base plate is inserted into the upstream conveyor so that the base plate
insertion sensor 201 reacts thereto and is turned on, the motors 214 and
216 are not put out of action but remain in action. Thus, the execution of
control programs is returned to the first step thereof. 10      Although
the crank members 307 are provided in the second embodiments so as to move
the film buoy-up unit in the same direction as the conveyance of the base
plate, racks and pinions may be provided instead of the crank members. In
the second embodiments, the base plate 1 stuck with the films is conveyed
to the position of the peeling of the films at the leading edges thereof.
The tightness of the contact of the films with the base 15  plate 1 is
reduced at the leading edges of the films while the film buoy-up unit is
moved at the speed synchronized with that of the conveyance of the base
plate and the speed of the conveyance is substantially unchanged. The air
is blown in between the base plate and the tightness-reduced films so that
the films are automatically discharged while being peeled from the base
plate. Thus, the efficiency of the peeling of the films is more enhanced.
20     The base plate insertion sensor 201, the base plate centering start
position sensor 203, the film peeling sensors 204 and 205, the base plate
passing sensor 206, the film edge sensors 8, the base plate leading edge
sensor 19, the base plate left side edge sensor 210, the base plate right
side edge sensor 211, a base plate check sensor 208, the base plate
centering unit return sensor 213, and the sequential control means, which
operates on the basis of the output signals from the sensors, are provided.
The base plate is 26  conveyed to the position wherein the films are peeled
from the base plate at the leading edges of the films. The tightness of the
contact of the films with the base plate is reduced at the leading edges of
the films while the film buoy-up unit is moved at the speed synchronized
with that of the conveyance of the base plate and the speed of the
conveyance is substantially unchanged. The air is blown in between the base
plate and the tightness-reduced films at the leading edges so that the
films are discharged while being 30  peeled from the base plate. The films
are thus peeled from the base plate automatically so that the efficiency of
the peeling is enhanced. The present invention is not confined to the
embodiments described above, but may be embodied or 



practiced in other various ways without departing from the spirit or
essential character thereof. For example, the present invention can be
applied to peel off a film on only one suface of the base plate. 36 40 46
50 66 15    EP 0 452 552 B1 Table 1 Symbol of input      Name of con-
terminal   ected device                     Function X200      Start button
Start switch of automatic operation switch 10     X201       Stop button
Stop switch of automatic operation switch X203      Auto/manutal
Changeover switch of operation mode On for automatic operation 15
Off for manual operation X212      Single lami   Button switch On for plate
with film on one surface Off for plate with films on both surfaces 20
X303       BLS sensor    Plate insertion sensor (photoelectric (R303)
sensor) X305      WAPS sensor   Plate centering position sensor (photo-
(R305)                   electric sensor) 25     X306       WALS-1 sen-
Sensors for both side edges of plate (R306)     sor, WALS-2
(photoelectric sensors for commanding sensor        stoppage of centering)
X307      WARS sensor   Centering unit return (original position) (R307)
sensor (magnetic sensor) 30 X308      FES-1 sensor  Film leading edge
sensor for upper sur- (R308)                    face (electrostatic
capacity type) X314      FES-2 sensor  Film leading edge sensor for lower
sur- (R314)                    face (electrostatic capacity type) 35 X309
PFS-1 sensor  Film peeling sensor for upper surface (R309)
(photoelectric sensor) X310      PFS-2 sensor  Film peeling sensor for
lower surface (R310)                    (photoelectric sensor) 40 X311
BES sensor    Proceeding plate trailing edge sensor (R311)
(photoelectric sensor) X312      MPBS sensor   peeling-failed plate
accommodation sensor (R312)                    (photoelectric sensor) 45
X313      BCS sensor    Sensor for confirming presence of plate on (R313)
rear conveyor (photoelectric sensor) 50 55  



EP 0 452 552 B1 Table 2 6     Symbol of input      Name of con- terminal
ected device                     Function Y001      Y001 relay
Sending-out of automatic operation signal for external device 10 Y002
External      Counting of peeled plate counter Y003         CV-WA
Solenoid valve for pneumatic cylinder for centering unfit 15 Y004
CV-ND and      Solenoid valve for pneumatic cylinder for AV-P
pushing of scratcher, and solenoid valve for vibration of tip of the
scratcher YOO5         CV-NS       Solenoid valve for pneumatic cylinder
for 20                               pulling of scratcher Y006      CV-NZ
and      Solenoid valve for setting of air nozzle, CV-BR         and
solenoid valve for setting of air guide plate 25      Y007         CV-FC
Solenoid valve for pinching action of film catching belt Y008         CV-LO
Solenoid valve for control of conveyor for accommodation of peeling-failed
plate 30      Y009         CV-S        Solenoid valve for cylinder for
setting up plate stopper Y010        AV-AB2       Solenoid valve for film
push-out air jet Y012         MS2A        Electromagnetic switch for front
conveyor drive motor M2 Y013      MS3, AV-EA    Electromagnetic switch for
motor M3, and AV-AB     solenoid valve for blowing of static electricity
elimination air, and solenoid 40                               valve for
blowing of film guide air Y014         MS4         Electromagnetic switch
for rear conveyor drive motor M4 Y015      Yellow war-   Lamp for
indication of peeling-failed 45                ning lamp      plate
occurance 50 56 17    EP 0 452 552 B1 Table 2 (Cont'd) 5      symbol of
input        Name of con- terminal    ected device
Function Y102           AV-NA         Electromagnetic valve for nozzle air
jet 10 Y103           MS2R          Circuit changeover relay for low speed
of front conveyor drive motor M2 Y104        Start indi-   Lamp integrated
with automatic operation 



15                   cation lamp   start switch Y105        Stop indica-
Lamp  integrated with automatic operation tion lamp        stop switch Y106
Buzzer         Buzzer for indicating peeling failure and 20
error stop Y107        Battery lamp  Lamp for warning against progress in
consumption of battery for keeping program stored in sequential controller
25 Claims 1. A method for peeling a film stuck to a base plate (1),
comprising the following steps of: 30     conveying the base plate (1), to
which the film is stuck, to a position where the leading edge of the film
is to be peeled from the base plate (1), reducing a tightness of contact of
the film with the base plate (1) without essentially changing moving speed
of the base plate (1), blowing fluid between gaps between the base plate
(1) and the contact tightness reduced film, 35     discharging the contact
tightness reduced film while peeling the film away from the base plate (1),
and furthermore of reducing the tightness of contact of the film with the
base plate (1) is carried out while synchronizing the movement of the base
plate (1) with the movement of a contact tightness reducing means (3). 40
2. The method according to claim 1, characterized in that while reducing
the tightness of contact of the film with the base plate (1) the relative
moving speed between the base plate (1) and a film contact tightness
reduction means (3) Is decreased. 3.  The method according to claims 1 or
2, characterized in that conveying of the base plate (1) is carried 45
out to a position in the vicinity of a position, where the leading edge of
the film is to be peeled from the base plate (1). 4. The method according
to claim 1, further comprising a step of, before said reducing the
tightness of contact of the film at the leading edges, temporarily stopping
the conveyance of the base plate (1) at a 50     predetermined position on
a base plate conveyance means and centering the base plate (1) in place
while correcting obliqueness of the base plate (1). 5. The method according
to claim 1, wherein, when said base plate (1) has been conveyed to a
predetermined position upstream the position where the film is peeled at
the leading edge thereof, the 55     speed of conveyance of the base plate
(1) is decreased thereby reducing the tightness of contact of the film with
the base plate (1) at the leading edge. 18    EP 0 452 552 B1 Table 2
(Cont'd) Symbol of input        Name of con- terminal    ected device
Function Y102           AV-NA         Electromagnetic valve for nozzle air
jet 10 Y103            MS2R         Circuit changeover relay for low speed
of front conveyor drive motor M2 Y104        Start indi-   Lamp integrated
with automatic operation 15                   cation lamp    start switch
Y105        Stop indica-  Lamp  integrated with automatic operation tion
lamp        stop switch Y106          Buzzer         Buzzer for indicating
peeling failure and 20                                     error stop Y107
Battery lamp  Lamp for warning against progress in consumption of battery
for keeping program stored in sequential controller 



25 Claims 1. A method for peeling a film stuck to a base plate (1),
comprising the following steps of: 30     conveying the base plate (1), to
which the film is stuck, to a position where the leading edge of the film
is to be peeled from the base plate (1), reducing a tightness of contact of
the film with the base plate (1) without essentially changing moving speed
of the base plate (1), blowing fluid between gaps between the base plate
(1) and the contact tightness reduced film, 35     discharging the contact
tightness reduced film while peeling the film away from the base plate (1),
and furthermore of reducing the tightness of contact of the film with the
base plate (1) is carried out while synchronizing the movement of the base
plate (1) with the movement of a contact tightness reducing means (3). 40
2. The method according to claim 1, characterized in that while reducing
the tightness of contact of the film with the base plate (1) the relative
moving speed between the base plate (1) and a film contact tightness
reduction means (3) is decreased. 3. The method according to claims 1 or 2,
characterized in that conveying of the base plate (1) is carried 45     out
to a position in the vicinity of a position, where the leading edge of the
film is to be peeled from the base plate (1). 4. The method according to
claim 1, further comprising a step of, before said reducing the tightness
of contact of the film at the leading edges, temporarily stopping the
conveyance of the base plate (1) at a 50     predetermined position on a
base plate conveyance means and centering the base plate (1) in place while
correcting obliqueness of the base plate (1). 5. The method according to
claim 1, wherein, when said base plate (1) has been conveyed to a
predetermined position upstream the position where the film is peeled at
the leading edge thereof, the 55     speed of conveyance of the base plate
(1) is decreased thereby reducing the tightness of contact of the film with
the base plate (1) at the leading edge.    EP 0 452 562 B1 6. The method
according to claim 3, wherein, when the films are discharged while being
peeled from said base plate (1), the decreased speed of conveyance of said
base plate (1) is returned back to the original speed. 5  7. The method
according to claim 1, further comprising steps of detecting that the
leading edge of the film reaches a position where the contact tightness of
the films is to be reduced, setting a fluid blowing means (4) to obliquely
face the film leading edge, and setting a fluid guide plate (5) to a
position close to the base plate (1). 10  8.  The method according to claim
5, wherein a height of the fluid guide plate (5) from the base plate (1) is
maintained in a predetermined range. 9. The method according to claim 6,
wherein the height of the fluid guide plate (5) is variable in response to
a height of an upper roller (2A). 15 10. The method according to claim 1,
wherein said reducing the tightness of contact of the film with the base
plate (1) at the leading edge comprises vibrating cone-shaped tip portions
of film scratchers (3) in the axial directions thereof in contact with the
surface of the film to impart vibratory energy to the film. 20 11. The
method according to claim 8, wherein the cone-shaped portions of said
scrathers (3) are in contact with the top surface of the film obliquely
from above relative to the conveyance direction of the base plate (1). 12.
The method according to claim 8, wherein said film scratchers (3) are
relatively moved to said base 25     plate (1) by a predetermined distance
in the conveyance direction of said base plate (1) while being in contact
with the surface of the film. 13. The method according to claim 1, wherein,
when the contact tightness of said film with the base plate (1) at the
leading edge is reduced, the base plate (1) is forcibly moved. 30 14. The
method according to claim 11, wherein said base plate (1) is forcibly
conveyed by the upper pinch roller (2A) drivingly rotated in synchronism
with a rotation of a lower roller (2). 



15. The method according to claim 12, wherein said upper pinch roller (2A)
is drivingly rotated by the lower 35     roller (2) by using gears (401,
402) having large module ratio. 16. The method according to claim 1,
wherein said blowing the fluid into the gaps between the base plate (1) and
the film is performed simultaneously with said contact tightness reducing.
40 17. The method according to claim 1, wherein said blowing the fluid into
the gaps between the base plate (1) and the film is performed after said
contact tightness reducing. 18. The method according to claim 1, wherein
said blowing the fluid into the gaps between the base plate (1) and the
film is performed by using a fluid blowout nozzle (4) arranged in the
vicinity of the film 45     leading edge contact tightness reducing means
(3). 19. The method according to claim 8, wherein said blowing of the fluid
is performed by using a fluid blowout nozzle (4) having first fluid
injection port (4A) directed to a film scratcher contact portion between
said gaps and having second fluid injection port (4B) directed to the
leading edge of the films 50    in the vicinity of the first fluid
injection port (4A). 20. The method according to claim 1, wherein the
leading edges of films peeled from said base plate (1) by blowing the fluid
are pushed against a fluid guide plate (5) by the blow pressure. 55 21. The
method according to claim 18, further comprising detecting said leading
edge of the film attached to the guide plate (5) and stopping the contact
tightness reducing step.    EP 0 452 552 B1 22. The method according to
claim 1, further comprising stopping said blowing the fluid, when said base
plate (1) reaches said discharging the films while peeling the films from
said base plate (1) after said peeling the film by blowing the fluid to the
leading edge of the film. 5  23. The method according to claim 1, further
comprising discharging the film while clamping said contact tightness
reduced leading edge. 24. The method according to claim 21, wherein said
film is clamped by film catch belts (6A, 6B). 10  25. The method according
to claim 1, wherein said discharging step is performed by using a peeled
film guide member (6C) of rod shape and made of conductive material. 26.
The method according to claim 1, wherein film static electrocity is removed
in the film discharge path. 15  27. The method according to claim 1,
wherein the films peeled from both sides of the base plate (1) are
discharged into a common film container (106). 28. The method according to
claim 1, wherein controls of the respective steps are carried out by
sequence control in an automatic manner. 20 29. The method according to
claim 1, wherein a moving speed of said reduction means (3) is equal to or
higher than half the moving speed of the panel. 30. The method according to
calim 1, wherein the base plate (1) is forcibly conveyed when the tightness
of 25     said leading edge of said film is reduced with respect to said
base plate (1). 31. A peeling apparatus comprising: a base plate conveyance
means for conveying the base plate (1) stuck with the film, a base plate
centering start position sensor (203) for detecting that the base plate (1)
is conveyed 30    forward on the conveyance means and reaches a prescribed
position upstream of the position of the peeling of the film from the base
plate (1), a base plate centering unit (202) which is put into action on
the basis of the output from the centering start position sensor (203) for
moving the center of the width of the base plate (1) to the central line of
the conveyance means, a film edge sensor (8) or a base plate leading edge
sensor (19), for detecting 35     the leading edge of the film stuck to the
base plate (1) at the position of peeling of the film, or for detecting a
position of a leading edge of the base plate (1) at the film peeling
position, respectively, a film contact tightness reduction means (3) for
reducing a contact tightness of leading edge of the film to said base plate
(1), an operation of said reduction means (3) being started in accordance
with the output of either the film edge sensor (8) or the base plate
leading edge sensor, respectively, 40     a fluid blowing means (4) for
blowing the fluid into the gaps between the base plate (1) and the leading
edge of the film reduced in the tightness of the contact thereof with the
base plate (1) by the tightness reduction means (3), to separate the film
from the base plate (1), a film peeling sensor (204, 205) for detecting
that the separated film has entered into a film discharge 



passage, 45     a film pinch means (6A, 6B) for discharging the film while
pinching the separated film and peeling them from the base plate (1),
further comprising a support frame, on which said reduction means (3) and
said fluid blowing means (4) are provided, said support frame being movable
in an advance direction of the base plate (1), and 50     a means (316) for
moving said support frame for a prescribed time period in synchronism with
the rotation of base plate conveyance rollers so that the conveyance speed
of the base plate (1) is kept substantially unchanged during the film
tightness reduction operation. 32. The peeling apparatus according to claim
31, characterized by 55     a base plate slowing means for decreasing a
speed of the conveyance of the base plate (1) after the end of the action
of the centering unit (202), and a means for altering the decreased speed
of the conveyance of the base plate (1) back to the original level thereof
on the basis of the output from the film peeling sensor (204, 205). 20
EP 0 452 552 B1 33 The film peeling apparatus according to claim 31,
further comprising a base plate insertion sensor (201) for detecting the
insertion of the base plate (1) into the inlet portion of the base plate
conveyance means in order to start the conveyance of the base plate (1). 5
34. The film peeling apparatus according to claim 31, further comprising a
base plate passing sensor (206) for detecting the complete passing of the
trailing edge of the base plate (1) through the film peeling position in
order to stop the conveyance of the plate (1) and the film. 35. The film
peeling aparatus according to claim 31, further comprising a control means
for controlling the 10     peeling operation, said control means including
relays and timers for sequential control. 36. The film peeling appartus
according to claim 31, further comprising a plate guide means (11) for
guiding said plate (1) so as to prevent the leading edge of the base plate
(1) from being suspended. 15  37. The film peeling apparatus according to
claim 31, further comprising a peeled film guide member (6C) for guiding
the film passing through said film pinch means (6A, 6B) and a fluid duct
(104) for discharging the film guided by said film guide member (6C). 38.
The film peeling apparatus according to claim 31, wherein said film pinch
means (6A, 6B) includes film 20     catch belts (6A, 6B). 39. The film
peeling apparatus according to claim 32, said film guide member (6C)
comprises a rod-like member made of conductive material. 25  40. The film
peeling apparatus according to claim 32, further comprising an ion
generator (15) for removing electrostatic energy from the peeled film, said
generator (15) being located in the vicinity of one of said peeled film
guide member (6C) and said fluid duct (104). 41. The film peeling apparatus
according to claim 31, wherein said base plate centering start position 30
sensor (203) includes a photoelectric sensor. 42. The film peeling
apparatus according to claim 31, wherein said film peeling sensor (204,
205) includes a photoelectric sensor. 35  43. The film peeling apparatus
according to claim 31, wherein said film peeling sensor (204, 205) includes
a photoelectric sensor. 44. The film peeling apparatus according to claim
31, wherein said base plate centering unit (202) includes a return sensor
(213) for detecting the termination of the action of the base plate
centering unit (202), 40     said return sensor (213) being made of a
magnetic sensor which responds at a position of an actuator for driving the
base plate centering unit (202). 45. The film peeling apparatus according
to claim 31, said film edge sensor (8) is of the electrostatic capacity
reactive type. 45 46. The film peeling apparatus according to claim 44,
wherein said base plate conveyance means includes base plate pinch rollers
(2A, 2) for conveying said base plate (1) under pressure, and means for
depressing said pinch rollers (2A, 2) against the base plate (1) by driving
said pinch rollers (2A, 2) in accordance with the output of the base plate
leading edge sensor (8) and releasing the pressure in a 



so     predetermined period of time. 47. The film peeling apparatus
according to claim 44, wherein said support frame moving means (316)
includes a crank means (307) for being driven in sinchronism with the
rotation of said base plate conveyance rollers (102). 55 48. The film
peeling apparatus according to claim 46, wherein said crank means (307)
includes a crank-like member connected at one end to said support frame,
and an one-way clutch mechanism for synchronizing, during the film
tightness reduction oepration, the movement of the crank-like member 21
EP 0 452 552 B1 (307) and the rotation of the base plate conveyance rollers
(102) with each other. 49. The film peeling apparatus according to claim
46, wherein the base plate leading edge sensor (19) is located in the
vicinity of said film edge sensor (8). PatentansprL~che 1. Verfahren zumn
Abldsen eines auf elne Basisplatte (1) geklebten Films, das die fogenden
Schritte aufweist: 10         Transportieren der Basisplatte (1), auf die
der Film geklebt ist, in eine Position, in der die vordere Kanto des Films
von der Basisplatte (1) abgeldst warden soil, Reduzieren der
Kontaktfestigkeit des Films mit der Basisplatte (1), ohne wesentlich die
Bewe- gungsgeschwindigkeit der Basisplatte (1) zu ver~ndem, Blasen eines
Fluids zwischen die Spalte zwischen der Basisplatte (1) und dem
kontaktfestigkeitsre- 16     duzierten Film, Entsorgen des kontakttesti
keitsreduzierten Films, w~hrend der Film von der Basisplatte (1) abigel~st
wird, und wobei das Reduzieren der Kontaktfestlgkeit des Films mit der
Basisplatte (1) durchgef~hrt wird, w~hrend die Bewegung der Basisplatte (1)
mit der Bewegung eines Kontaktfestig- keitsreduziermittels (3)
synchronisiert wird. 20 2. Verfahren gemAB Anspruch 1, dadurch
gekennzelchnet, daB w~hrend der Reduktion der Kontaktfe- stigkeit des Films
mit der Basisplatte (1) die relative Bewegungsgeschwindigkeit zwischen der
Basis- platte (1) und einem Filmkcontaktfestigkeitsreduktionsmittel (3)
verringert wird. 25  3. Verfahren gemdB oinern der Anspr~che 1 oder 2,
dadurch gekennzelchnet, daB das Transportieren der Basisplatte (1) in eine
Position in die Umngebung elner Position ausgefUhrt wird, in der die
vordere Kante des Films von der Basisplatte (1) abgel~st werden soil. 4.
Verfahren gemAB Anspruch 1, das weiter einen Schritt des vorObergehenden
Stoppens des Transports 30     der Basisplatte (1) in einer vorbestimmten
Position auf dem  Basisplattentransportmittel und des Zentrierens der
Basisplatte (1), wobei die Schrilge der Basisplatte (1) korrigiert wird,
vor dam Reduziaren der Kontaktfestigkait des Films an den vorderen Kanten,
aufweist. 5. Verfahren gernIB Anspruch 1, worin, wenn die Basisplatte (1)
in eine vorbestimmte Position stromauf- 36     wArts der Position
transportiert worden ist, in der der Film an seiner vorderen Kante abgeldst
wird, die Transportgeschwindigkeit der Basisplatte (1) varringert wird,
wodurch die Kontaktfestigkeit des Films mit der Basisplatte (1) an dar
vorderen Kante varringert wird. S. Vertahren gemAB Anspruch 3, wormn, wenn
die Filme entsorgt warden, w~hrend sie von der Basisplatte 40     (1)
abgaldst werden, die verringerte Transportgeschwindigkait der Basisplatte
(1) auf die OrIginalge- schwindigkeit zur~ckgesetzt wird. 7. Verfahren
gemilB Anspruch 1, das ferner die Schritte autweist: Detekctieren, daB die
vordere Kanto des Films amae Position erreicht, in der die
KontaktfestIgkeit des Films reduziert warden soil, Positioniaren 45
amnes fluidblasenden Mittais (4), so daB es schr~g der vorderen Kanto des
Films ggegn0bersteht, und Positionieren amner Fluidf~hrungsplatte (5) in
elna Position nahe der Basisplatte (1). 8. Verfahren gernA8 Anspruch 5,
wormn eine 1-6he der Fluidf~hrungsplatta (5) von der Basisplatte (1) in
einem vorbestimmten Bereich gehalten wird. 50 9. Verfahren gemAS Anspruch
6, wormn die Hdhe der Fluidf~hrungsplatte (5) variabel hinsichtlich amner
HWho elner oberan Walze (2A) ist. 



10 Verfahren gemAB Anspruch 1, wormn das Raduzieren der Kontaktfestigkait
des Films mit der Basisplatta se     (1) an der vorderen Kante vibriearnda,
kegelfdrmige Spitzenabschnitta von Filmskratzern (3) in daren axialan
Richtungan in Kontakt mit der Oberfilihe des Films aufweist, um
Vibrationsenergie auf den Film zu Obertragen.    EP 0 452 552 BI 11.
Verfahren nach Anspruch 8, worin die kegelformigen Abschnitte der Kratzer
(3) mit der oberen Oberflache des Films von schrag oben relativ zu der
Transportrichtung der Basisplatte (1) in Kontakt sind. 5  12. Verfahren
gemaB Anspruch 8, worin die Filmkratzer (3) relativ zu der Basisplatte (1)
um eine vorbestimmte Entfernung in der Transportrichtung der Basisplatte
(1) bewegt werden, wahrend sie in Kontakt mit der Oberflche des Films sind.
13. Verfahren gemaB Anspruch 1, worin die Basisplatte (1) unter Zwang
bewegt wird, wenn die Kontaktfe- 10     stigkeit des Films mit der
Basisplatte (1) an der vorderen Kante reduziert wird 14. Verfahren gem&B
Anspruch 11, worin die Basisplatte (1) von der oberen Klemmwalze (2A) unter
Zwang transportiert wird, die antriebsmABig synchron mit der Drehung elner
unteren Walze (2) gedreht wird. 16  15. Verfahren gemaB Anspruch 12, worin
die obere Klemmwalze (2A) von der unteren Walze (2) unter Verwendung von
Zahnradem (401, 402) mit grober Zahnung antriebsmaBig gedreht wird. 16.
Verfahren gemaB Anspruch 1, worin das Blasen des Fluids in die Spalte
zwischen der Basisplatte (1) und dem Film simultan mit dem
Kontaktfestigkeitsreduzieren durchgefahrt wird. 20 17. Verfahren gemaB
Anspruch 1, worin das Blasen des Fluids in die Spalte zwischen der
Basisplatte (1) und dem Film nach dem Kontaktfestigkeitsreduzieren
durchgefthrt wird. 1& Verfahren gemaB Anspruch 1. worin das Blasen des
Fluids in die Spalte zwischen der Basisplatte (1) 25     und dem Film unter
Verwendung einer FluidausblasdUse (4) durchgef~hrt wird, die in der
Umgebung des Kontaktfestigkeitsreduziermittels (3) der vorderen Filmkante
angeordnet ist. 19. Verfahren gemaB Anspruch 8, worin das Blasen des Fluids
unter Verwendung einer FluidausblasdUse K>           (4) durchgeflhrt wird,
die eine erste Fluidinjektionsdffnung (4A) aufweist, die auf einen
Filmkratzerkon- 90     taktabschnift zwischen den Spalten gerichtet ist,
und eine zweite Fluidinjektions6ffnung (4B) aufweist, die auf die vordere
Kante des Films in der Umgebung der ersten Fluidinjektions6ffnung (4A)
gerichtet ist. 20. Verfahren gemaB Anspruch 1, worin die vorderen Kanten
des Films, der von der Basisplatte (1) durch 35     das Blasen des Fluids
abgelost wurde, durch den Blasdruck gegen eine Fluidftlhrungsplafte (5)
gedrUckt werden. 21. Verfahren gemaB Anspruch 18, das ferner das
Detektieren der vorderen Kante des Films, der auf der Fahrungsplatte (5)
gehaltert ist, und das Stoppen des Kontaktfestigkeitsreduzierschrittes
aufweist. 40 22. Verfahren gemaB Anspruch 1, das ferner aufweist: Stoppen
des Blasens des Fluids, wenn die Basisplatte (1) das Entsorgen des Films
erreicht, wahrend der Film von der Basisplatte (1) abgelost wird, nach dem
Ablosen des Films durch das Blasen des Fluids auf die vordere Kante des
Films. 45  23. Verfahren gemaB Anspruch 1, das ferner aufweist: Entsorgen
des Films, wahrend die kontaktfestigkeits- reduzierte vordere Kante
geklammert wird. 24. Verfahren gemaB Anspruch 21, worin der Film von den
Filmgreifblndern (6A, BB) geklammert wird. 50  25. Verfahren gemaB Anspruch
1, worin der Entsorgungsschritt unter Verwendung eines abgeldsten
Filmfthrungsgliedes (6C) durchgef~hrt wird, das eine Stabform aufweist und
aus einem leitenden Material besteht. 26. Verfahren gemaB Anspruch 1, worin
die statische Elektrizitat des Films in dem Filmentsorgungsweg 56
entfernt wird. 27. Verfahren gemaB Anspruch 1, worin die von belden Seiten
der Basisplatte (1) abgelosten Filme in einem gemeinsamen Flmbehalter (106)
entsorgt werden. 23    



EP 0 452 552 B1 2& Verfahren gemaB Anspruch 1, worin die Steuerung der
entsprechenden Schritte von einer Sequenz- steuerung in elner automatischen
Weise ausgefthrt werden. 29. Verfahren gemaB Anspruch 1, worin elne
Geschwindigkeit des Reduktionsmittels (3) gleich oder hoher 5      wie die
halbe Bewegungsgeschwindigkeit der Platte ist. 30. Verfahren gemaB Anspruch
1, worin die Basisplatte (1) unter Zwang transportiert wird, wenn die
Festigkeit der vorderen Kante des Films hinsichtlich der Basisplatte (1)
reduziert wird. 10  31. Abldsevorrichtung, die aufweist: ein
Basisplattentransportmittel zum Transportieren der Basisplatte (1), auf der
der Film klebt, einen Positionssensor (203) zum Starten der Zentrierung der
Basisplatte zum Detektieren, daB die Basisplatte (1) auf dem
Transportmittel vorwarts transportiert wird und eine vorbestimmte Position
stromaufw~rts der Position des Abl~sens des Films von der Basisplante (1)
erreicht, 15         eine Basisplattenzentriereinheit (202), die aufgrund
der Ausgabe des Positionssensors (203) des Zentrierstarts in Betrieb
genommen wird zum Bewegen des Zentrums der Breits der Basisplatte (1) auf
die Zentrallinie des Transportmittels, einen Filmkantensensor (8) oder
einen vorderen Kantensensor (19) der Basisplatte zum Detektieren der
vorderen Kante des auf der Basisplatte (1) angeklebten Films in der
Ablosposition des Films, oder 20     entsprechend zum Detektieren einer
Position einer vorderen Kante der Basisplatte (1) in der Filmabl6-
sposition, ein Filmkontaktfestigkeitsreduktionsmittel (3) zum Reduzieren
einer Kontaktfestigkelt der vorderen Kante des Films mit der Basisplatte
(1), wobei ein Betrieb des Reduziermittels (3) gestartet wird entsprechend
dem Ausgang entweder des Filmkantensensors (8) odor entsprechend des
vorderen 25     Kantensensors der Basisplatte, ein Fluidblasmittel (4) zum
Blasen des Fluids in die Spalte zwischen der Basisplatte (1) und der
vorderen Kante des Films, die in ihrer Kontaktfestigkeit mit der
Basisplatte (1) durch das Festigkleitsre- duktionsmittel (3) reduziert
wurde, um den Film von der Basisplatte (1) zu trennen, einen
Filmablsesensor (204, 205) zum Detektieren, daB der abgetrennte Film in
eine Filmentsor- 30     gungspassage eingetreten ist, ein Filmklemmittel
(6A, 6B) zum Entsorgen des Films, wahrend der abgetrennte Film geklammert
und von der Basisplatte (1) abgel8st wird, die weiterhin aufweist eonen
Tragrahmen, an dem das Reduktionsmittel (3) und das Fluidblasmittel (4)
befestigt sind, 35     wobei der Tragrahmen in einer Vorwirtsrichtung der
Basisplatte (1) beweglich ist, und ein Mittel (316) zum Bewegen des
Tragrahmens fOr eine vorbestimmte Zeitdauer in Synchronisa- tion mit der
Drehung der Basisplattentransportwalzen, so daB die
Transportgeschwindigkeit der Basis- platte (1) wahrend des
Filmfestigkeitsreduzierbetriebs im wesentlichen unverandert gehalten wird.
40  32. Ablosevorrichtung gemaB Anspruch 31, gekennzeichnet durch ein
Basisplattenverlangsamungsmittel zum Verringern einer
Transportgeschwindigkeit der Basis- platte (1) nach dem Ends des Betriebs
der Zentriereinheit (202) und sin Mittel zum Verandenm der verringerten
Transportgeschwindigkeit der Basisplatte (1) zurUck auf den Ursprungspegel
aufgrund des Ausgangs des Filmabl6sesensors (204, 205). 45 33.
Filmablosevorrichtung gemAR Anspruch 31, die femer einen
BasisplatteneinfUhrsensor (201) zum Detektieren des Einflhrens einer
Basisplatte (1) in den EinlaBabschnift des Basisplattentransportmittels
aufweist, um den Transport der Basisplatte (1) zu starten. 50 34.
Filmabl6sevorrichtung gemaB Anspruch 31, die femer einen
Basisplattenpassiersensor (206) zum Detektieren des kompletten Passierens
der hinteren Kante der Basisplatte (1) durch die Filmablosposi- tion
aufweist, um den Transport der Basisplatte (1) und des Films zu stoppen. 65
35. Filmablsevorrichtung gemaB Anspruch 31, die ferner ein Steuermittel zum
Steuern des Abldsvorgangs aufweist, wobei das Steuermittel Relais und
Taktgeber fUr die sequentielle Steuerung umfaft. 24          1 111111! lIlj
ilji 11 III c ,      ,    S   



EP 0452 552 BI 36. Filmabl6sevorrichtung gemaB Anspruch 31, die ferner ein
PlattenfUhrungsglied (11) zum F~hren der Platte (1) aufweist, um so zu
verhindern, daB die vordere Kante der Basisplatte (1) herunterhangt. 37.
Filmablosevorrichtung gemaB Anspruch 31, die ferner ein FUhrungsglied (6C)
des abgeldsten Films 5      zum FUhren des Films, der durch das
Filmklemmittel (6A, 6B) passiert, und einen Fluidkanal (4) zum Entsorgen
des Films, der durch das FilmfUhrungsglied (SC) geffhrt wird, aufweist. 38.
Filmablosevorrichtung gemAB Anspruch 31, worin das Filmklammerglied (6A,
6B) Filmgreifbander (6A, 6B) umfagt. 10 39. Filmablosevorrichtung gemAB
Anspruch 32, worin das FilmfUhrungsglied (6C) ein stabartiges Glied aus
einem leitenden Material aufweist. 40. Filmablosevorrichtung gemaB Anspruch
32, die ferner einen lonenerzeuger (15) zum Entfernen von i6
elektrostatischer Energie von dem abgel6sten Film aufweist, wobei der
Erzeuger (15) in der Umgebung eines der FUhrungsglieder (6C) des abgel6sten
Films und des Fluidkanals (104) angeordnet ist. 41. Filmabl6sevorrichtung
gemAB Anspruch 31, worin der Positionssensor (203) zum Starten des Zentrie-
rens der Basisplatte einen photoelektrischen Sensor umfaBt. 20 42.
Filmablosevorrichtung gemaB Anspruch 31, worn der Filmabldsesensor (204,
205) einen photoelektri- schen Sensor umfaSt. 43. Filmabl6sevorrichtung
gemaB Anspruch 31, worin der Filmablosesensor (204, 205) einen
photoelektri- 26     schen Sensor umfaBt. 44. Filmablosevorrichtung gemAB
Anspruch 31, worin die Basisplattenzentriereinheit (202) einen ROckkehr-
sensor (213) zum Detektieren der Beendigung der Aktion der
Basisplattenzentriereinheit (202) aufweist, wobel der R~ckkehrsensor (213)
aus elnem magnetischen Sensor gefertigt ist, der auf eine Position 30
eines Stellgliedes zum Antreiben der Basisplattenzentriereinheit (202)
anspricht. 45. Filmabl6sevorrichtung gemaB Anspruch 31, worin der
Filmkantensensor (8) von einem elektrostatischen kapazitttsgesteuerten Typ
ist. 36  46. Filmablosevorrichtung gemaB Anspruch 44, worin das
Basisplattentransportmittel Basisplattentransport- walzen (2A, 2) zum
Transportieren der Basisplatten (1) unter Druck, und Mittel zum
Niederpressen der Klemmwalzen (2A, 2) gegen die Basisplatte (1), durch das
Antreiben der Klemmwalzen (2A, 2) aufgrund des Ausgangs des vorderen
Kantensensors (8) der Basisplatte und zum Beenden des Drucks in einer
vorbestimmten Zeitperiode aufweist. 40 47. Filmabldsevorrichtung gemOlB
Anspruch 44, wobei das Tragrahmenbewegungsmittel (316) ein Kurbel- mittel
(307) aufweist, das synchron mit der Drehung der
Basisplattentransportwalzen (102) angetrieben wird. 4s  48.
Filmablosevorrichtung gemrnB Anspruch 40, worin das Kurbelmittel (307) ein
kurbelartiges Glied, das an einem  Ende mit dem  Tragrahmen verbunden ist,
und elnen Einwegkupplungsmechanismus zum Synchronisieren der Bewegung des
kurbelartigen Gliedes (307) und der Drehung der Basisplattentrans-
portwalzen (102) miteinander w~hrend des Filmfestigkeitsreduktionsvorgangs
aufweist. so  49. Filmablosevorrichtung gemAB Anspruch 46, worin der
vordere Kantensensor (19) der Basisplatte in der Umgebung des
Filmkantensensors (8) angeordnet ist. Revendlcatlons 6s 1. Proced6
permettant de peler un film adh~rant sur une plaque de base (1), comprenant
les operations suivantes consistant: a transporter la plaque de base (1),
sur laquelle le film adhbre, a une position dans laquelle le bord du film
qui est situ6 en avant dans le sens du d~placement doit 4tre separe de la
plaque de base (1) 25I lll lllll111  ll    EP 0 452 552 Bi par pelage, a
reduire l'etancheite de contact du film avec la plaque de base (1) sans
pratiquement modifier la vitesse de d6placement de la plaque de base (1), 



I souffler un fluide dans les intervalles existant entre la plaque de base
(1) et le film a etancheite 6      de contact reduite, a evacuer le film A
dtanch6it6 de contact r~duite en ecartant ce film de la plaque de base (1)
par pelage et en outre & reduire l'etancheite de contact du film avec la
plaque de base (1) en synchronisant le mouvement de la plaque de base (1)
avec le mouvement de moyens (3) de r~duction d'6tancheit6 de 10
contact. 2. Proced6 solon la revendication 1, caracteris6 en co qu'en
r~duisant l'etancheit6 de contact du film avec la plaque de base (1), on
diminue la vitesse de deplacement relatif entre la plaque de base (1) et
les moyens (3) de reduction d'etancheite de contact du film. 16 3. Procede
solon les revendications 1 ou 2, caracterise en co qu'on rdalise le
transport de la plaque de base (1) jusqu'a une position situee au volsinage
de la position dans laquelle le bord avant du film doit etre sdpare de la
plaque de base (1) par pelage. 2o  4. Procede suivant la revendication 1,
comportant en outre l'operation consistant, avant de r6duire d'6tanch6it6
de contact du film I ses bords avant, & arreter temporairement le transport
de la plaque de base (1) en une position prefixee sur des moyens de
transport de plaque de base (1) et & centrer la plaque de base (1) en
position en corrigeant l'obliquit6 de la plaque de base (1). 26  5. Proc6de
suivant la revendication 1, solon loquel lorsque la plaque de base (1) a
ete transportee & une position prefix~e situ6e en amont de la position dans
laquelle le film est peid a l'endroit de son bord avant on diminue la
vitesse de transport de la plaque de base (1), co quo r~duit l'6tanch6it6
de contact du film avoc la plaque de base (1) A son bord avant. 30  6.
Proc~d6 suivant la revendication 3, solon loquel, lorsque les films sont
evacues tout en 6tant separds de la plaque de base (1) par pelage, on
rambne la vitesse de transport reduite de la plaque de base (1) a la
vitesse initiale. 7. Proced6 suivant la revendication 1, compronant en
outre les op6rations consistant a detecter le fait quo 36     le bord avant
du film atteint une position dans laquelle l'6tanchdit6 de contact des
films dolt 8tre r~duite, & monter des moyens de soufflage de fluide (4) de
fagon qu'ils soient orient~s obilquement vers le bord avant du film et A
monter une plaque de guidage de fluide (5) on une position voisine de la
plaque de base (1). 40  a  Proced4 suivant la revendication 5, solon loquel
on maintient dans un intervalle prefix4 de velours la hauteur de la plaque
de guidage de fluide (5) vis-a-vis de la plaque de base (1). 9. Proced6
suivant la revendication 6, solon loquel la hauteur de la plaque de guidage
de fluide (5) pout varier on fonction d'une hauteur d'un roulement
superiour (2A). 48 10. Procede suivant la revendication 1, solon loquel la
reduction de l'etancheite de contact du film avec la plaque de base (1) a
son bord avant consiste & faire vibrer des parties de pointe, de forme
conique, de racleurs de film (3) suivant les directions axiales de ces
racleurs de film (3), on contact avec la surface du film, de fagon &
impartir une energie de vibration au film. 60 11. Procdde suivant la
revendication 8, solon lequel les parties de forme conique des racleurs de
film (3) sont en contact avec la surface sup~rieure du film suivant une
position oblique et de dessus vis-a-vis de la direction de transport de la
plaque de base (1). 56  12. Procede suivant la revendication 8, solon
lequel on deplace les racleurs de film (3) d'une maniere relative vis-&-vis
de la plaque de base (1), d'une distance pr~fix6e suivant la direction de
transport de la plaque de base (1), alors quo ces raclours de film (3) sont
en contact avec la surface du film. 26              !     111ic 1 U PLI
III"D Z111! 11 fIlr    EP 0 452 552 B1 13. Proc6d6 suivant la revendication
1, salon lequel, lorsque 1'6tanchMit4 de contact du film avec la plaque de
base (1) a son bard avant east diminude, la plaque de base (1) est deplacde
d'une manibre forc~e. 14. Proc~d4 suivant la revendication 11, selon loquel
la plaque de base (1) est transportde d'une manibre 5      forcee par un
rouleau superieur de pincement (2A) entrain6 en rotation en synchronisme
avec la rotation d'un rouleau infdrieur (2). 



15. ProcMd6 suivant la revendication 12, solon loquel le rouleau supdrieur
de pincement (2A) est entraih6 en rotation par le rouleau infdrieur (2)
grace A I'utilisation de roues dentdes (401, 402) prdsentant un 10
rapport d'engronage important. 16. ProcWd4 suivant la revendication 1,
selon lequel on execute le soufflage du fluide dans les intervalles
existant entre la plaque de base (1) et le film simultan~ment I le
r6duction d'6tanchdit6 de contact. 15 17. Proced4 suivant la revendication
1, selon lequel on execute le soufflage du fluide dans les intervalles
existant entre la plaque de base (1) et le film aprbs la reduction
d'6tanch~it4 de contact. 18. Proced4 suivant la revendication 1, solon
loquel on ex~cute le soufflage du fluide dans les intervalles existant
entre la plaque de base (1) et le film en utilisant une buse de soufflage
de fluide (4) disposde 20     au voisinage des moyens (3) de reduction
d'dtancheite de contact du bard avant du film. 19. Proc6d6 sulvant la
revendication 8, selon loquel on ex~cute le soufflage du fluide en
utilisant une buse de soufflage de fluide (4) comportant un premier orifice
d'injection de fluide (4A), orient4 vera une partie de contact de racleur
de film qui est situde entre lesdits intervalles, et un second orifice 26
d'injection de fluide (4B) orient4 vers le bord avant du film au voisinage
du premier orifice d'injection de fluide (4A). 20. Procd4 selon la
revendication 1, selon lequel les bords avant des films qui sont s6par~s de
la plaque de base (1) par pelage sous l'effet du soufflage de fluide sont
poussdsen appui sur une plaque de 30     guidage de fluide (5) sous l'effet
de la pression de soufflage. 21. Proc~d4 suivant la revendication 18,
consistant en outre & ddtecter le bord avant du film attach4 a la plaque de
guidage (5) et A arr~ter l'op~ration de r~duction de l'6tanch~it6 de
contact. 35 22. Proc~d6 suivant la revendication 1, consistant en outre &
arr~ter le soufflage de fluide lorsque la plaque de base (1) atteint
l'Nvacuation des films, on sdparant les films de la plaque de base (1) par
pelage & la suite dudit pelage du film par soufflage de fluide A I'endroit
du bard avant du film. 2& Procedd selon la revendication 1, consistant en
outre a 6vacuer le film tout en serrant le bard avant & 40     6tanchdit6
de contact rdduite. 24. Proced4 suivant la revendication 21, solon loquel
le film est serr4 au moyen de courroies d'entrakho- ment de film (OA, BB).
45 25. Proc~d4 suivant la revendication 1, solon loquel l'op~ration
d'6vacuation est ex~cut~e en utilisant une place (6C) de guidage de film
p916, en forme de tige et en matibre conductrice. 26. Procd6 suivant la
revendication 1, solon lequel l'dlectricit6 statique du film est 6limin~e
sur le trajet d'6vacuation du film. 50 27. Proc~dd suivant la revendication
1, selon loquel les film sdpards des deux faces de la plaque de base (1)
par pelage sont dvacuds dans un receptacle commun de film (106). 28.
Proc6d4 suivant la revendication 1, solon loquel les commandos des
diff6rentes operations sont 55     ex4cut~es par commando s6quentielle
d'une manibre automatique. 29. Proced4 suivant la revendication 1, salon
loquel la vitesse de d~pla cement des moyens (3) de reduction est dgale ou
sup~rieure & la moitid de la vitesse de d~placement du panneau. 27.. 27 ~
~~~~ 1         M|ii liilllllii ll    EP 0 452 552 B1 30. Proc~d6 suivant la
revendication 1, salon loquel la plaque de base (1) est transport~e d'une
manibre forcde lorsque lt'tanchMit6 du bord avant du film est reduite
vis-&-vis de la plaque de base (1). 31. Appareil de pelage comprenant: 6
des moyons de transport de plaque de base, servant I transporter la plaque
de base (1) a laquelle le film adhbre, un capteur de position de debut de
centrage de plaque de base (203), servant A detector le fait quo la plaque
de base (1) est transport~e vers l'avant sur les moyens de transport et
atteint une position prescrite en amont de la position de separation du
film vis-&-vis de la plaque de base (1) par to     pelage. une unit4 de
centrage de plaque de base (202) qui est mise en action sur la base de la
sortie provenant du capteur de position de debut de centrage (203) et sort
a d6placer le milieu de la largeur de la plaque de base (1) jusqu'A la
ligne centrale des moyens de transport, 



un capteur de bord de film (8) ou un capteur de bord avant de plaque de
base (19), servant a 15     detecter le bord avant du film adhdrant a la
plaque de base (1) dans la position de pelage du film ou a d6tecter la
position du bord avant de la plaque de base (1) dans la position de pelage
du film, des moyens (3) de reduction d'4tanchdit6 de contact du film,
servant I r~duire l'6tanchit% de contact du bord avant du film sur la
plaque de base (1), le fonctionnement de des moyens (3) de reduction dtant
ddclenchd on fonction de la sortie respectivement du capteur de bord de
film (8) ou du 20     capteur de la plaque de base (1), des moyens de
soufflage de fluide (4), servant A souffler un fluide dans les intervalles
existant entre la plaque de base (1) et le bord avant du film dont
l'NtanchMit4 de contact avec la plaque de base (1) a t rnduite A I'aide des
moyens (3) de reduction d'dtanchdit6, en vue de sdparer le film de la
plaque de base (1), 25        un capteur de pelage de film (204, 205),
servant I detecter le fait quo le film sdpar4 eWt entr6 dans un passage
d'dvacuaton de film. des moyens de pincement de film (6A, 6B), servant a
dvacuer le film en pingant le film sdpard et en l'Ncartant de la plaque de
base (1) par pelage, !>            compronant en outre so        un bati de
support, sur loquel sont pr~vus lea moyens (3) de reduction et les moyens
de soufflage de fluide (4), ce bAti de support dtant mobile suivant la
direction d'avance de la plaque de base (1) et des moyens (316) servant a
deplace le bati de support pendant une periode de temps prescrite, en
synchronisme avec la rotation des rouleaux de transport de la plaque de
base, de sorte quo la vitesse de transport de la plaque des base (1) est
maintenue pratiquement inchangde pendant l'opdration de 35     r6duction de
l'6tanch6it6 du film 32. Appareil de pelage suivant la revendication 31,
caract~risd par des moyens de ralentissement de la plaque de base, servant
a diminuer la vitesse de transport de la plaque de base (1) aprbs la fin de
Ilaction de l'unitM de centrage (202) et 40        des moyens servant I
modifier la vitesse r~duite de transport de la plaque de base (1) pour la
remener a son niveau initial, sur la base de la sortie provenant du capteur
de pelage de film (204, 205). 33. Appareil de pelage de film suivant la
revendication 31, comprenant en outre un capteur d'insertion de plaque de
base (201) servant a detector l'insertion de la plaque de base (1) dans la
partie d'entree des 46     moyens de transport de plaque de base, en vue de
faire d6marrer le transport de la plaque de base (1). 34. Appareil de
pelage de film suivant la revendication 31, comprenant en outre un capteur
de passage de plaque de base (206) servant & ddtecter la passage complet du
bord arribre de la plaque de base (1) 50     par la position de pelage de
film, on vue d'arreter lo transport de la plaque (1) et du film. 35.
Appareil de pelage de film suivant la revendication 31, comprenant on outre
des moyens de commande servant & commander l'op~ration de pelage, ces
moyens de commando comprenant des relais et des horloges pour une commando
sdquentielle. 55 36. Appareil de pelage de film suivant la revendication
31, comprenant en outre des moyens de guidage de la plaque (11) servant a
guider la plaque (1), de fagon & emp~cher le bord avant de la plaque de
base (1) de so trouver suspendu.                                         _
_ 28   II I     '1*i*il lilUl  II    EP 0 452 552 B1 37. Apparell de pelage
de film suivant la revendication 31, comprenant en outre une piece de
guidage de film pel9 (6C), servant A guider le film passant par les moyens
de pincement de film (OA, BB), et un conduit de fluide (104) servant &
evacuer le film guid6 par cette pibce de guidage de film (6C). 5  3.
Appareil de pelage de film suivant la revendication 31, dans lequel les
moyens de pincement de film (BA, BB) incluent des courroies d'entrathement
de film (6A, 6B). 39. Appareil de pelage de film suivant le revendication
32, dans lequel la place de guidage de film (6) comprend une piace en forme
de Uge en matiere conductrice. 10 40. Appareil de pelage de film suivant la
revendication 32, comprenant en outre un g6ndrateur d'ions (15) servant &
extraire du film pele de l'energie 6lectrostatique, ce generateur (15)
dtant situ4 au voisinage 



de l'une des places de guidage de film pel6 (6C) et le conduit de fluide
(104). 15  41. Appareil de pelage de film suivant la revendication 31, dans
loquel le capteur de position de d6but de centrage de plaque de base (203)
comprend un capteur photo6lectrique. 42. Appareil de pelage de film suivant
la revendication 31, dans lequel le capteur de pelage de film (204, 205)
comprend un capteur photodlectrique. 20 43. Appareil de pelage de film
suivant la revendication 31, dans loquol le capteur de pelage de film (204,
205) comprend un capteur photo~lectrique. 44. Appareil de pelage de film
suivant la revendication 31, dans lequel l'unite de centrage de plaque de
25     base (202) comprend un capteur de retour (213) servant I d~tector
l'achevement de l'action de l'unit% de centrage de plaque de base (202), ce
capteur de retour (231) etant constitu6 d'un capteur magnetique qui rdagit
a une position d'un actionneur servant & entrather l'unitM de contrage de
plaque de base (202). 3o  45. Appareil de pelage de film suivant le
revendication 31, dans lequel le capteur de bord de film (8) est du type
reactif a capacit6 6lectrostatique. 46. Appareil de pelage de film suivant
la revendication 44, dans lequel les moyens de transport de plaque de base
comprennent des rouleaux de pincoment de plaque de base (2A, 2), servant &
transporter la 35     plaque de base (1) en la soumettant & une pression,
et des moyens servant a enfoncer les rouleaux de pincement (2A, 2) en appui
sur la plaque de base (1), par entralhement de ces rouleaux de pincement
(2A, 2) en fonction de la sortie du capteur de bord avant de plaque de base
(8), et a relacher la pression en une periode de temps prefixse. 40 47.
Appareil de pelage de film suivant la revendication 44, dans lequel les
moyens de d~placement de bati de support (316) comprennent des moyens
formant manivelle (307) pour 8tre entrathes en synchroni- sme avec la
rotation des rouleaux de transport de plaque de base (102). 48. Appareil de
pelage de film suivant la revendication 46, dans loquel les moyens formant
manivelle (307) 45     comprennent une pibce on forme de manivelle, reli~e
a une extrdmit6 au bfti de support, et un m~canisme d'embrayage
unidirectionnel servant a synchroniser entre eux, pendant l'opdration de
r6duction d'6tanch~it6 du film, le mouvement de la pibce en forme de
manivelle (307) et la rotation des rouleaux de transport de plaque de base
(102). Go  49. Appareil de pelage de film suivant la revendication 46, dans
loquel le capteur de bord avant de plaque de base (19) est situe au
voisinage du capteur de bord de film (8). 55    


