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It is therefore an object of the present invention to improve the
efficiency of the process of peeling off BACKGROUND OF THE INVENTION
a film stuck onto a board. This object is solved by an apparatus according
This invention relates to an apparatus for peeling   5   to claim 1. off
films and more particularly to an apparatus effec- tive in peeling off
protective films stuck onto a board  SUMMARY OF THE INVENTION and used to
protect the faces thereof. Printed circuit boards for use in electronic
equip-  Of the embodiments disclosed by the present in- ment such as
computers are provided with a prede-  10  vention, a typical one may be
outlined as follows. termined copperwiring pattern formed on one or both
The peeling apparatus for peeling off films stuck sides of an insulating
substrate.                  onto a board according to the present invention
com- A printed circuit board of that sort is manufac-  prises press members
for pressing the end surfaces tured through a process comprising the steps
of lam-  of the films stuck onto the board, fluid spray means inating a
photosentitive resin layer (photoresist) and   15  for sending jets of
fluid to the portions to which the a translucent resin film (protective
film) for protecting  force has been applied, and film peeling guide mem-
the photosentitive resin layer on a conductive layer  bers for setting peel
directions by changing the peel laid on an insulating substrate through
thermocom-  angles of thefilms peeled off the board using the fluid
pression bonding; superposing a film having a wiring  spray means with the
board with in the range of an ob- pattern; exposing the photosensitive
resin layer to  20  tuse angle and causing the films thus peeled offtoat-
light for a fixed period of time through the film having  tach thereto, or
film discharge means for discharging the wiring pattern and the translucent
resin film; de-  the films guided with the aid of the film peeling guide
veloping the thus exposed photosentitive resin layer  means. after peeling
off the translucent resin film to form an  A gap Is formed under the end of
each film by ap- etching mask pattern; removing unnecessary por-  25
plying force thereto using the press member and a jet tions of the
conductive layer by etching; and further  of fluid is sent to that end
portion to ensure that the removing the remaining photosensitive resin
layer. A  film is instantly peeled off. Moreover, by causing each printed
circuit board having a prodetermined wiring  film thus peeled off to attach
to the film peeling guide pattern is thus prepared.
member, the film is supplied with uniform peeling and In the above steps of
manufacturing a printed cir-  30   a stabilized peel position, so that the
film is made free cuit board, the translucent resin film must be peeled
from damage or breakdown and peeled off the board off when the
photosensitive resin layer is developed  at the peel angle. Since the angle
of each film peeling after being exposed to light. That step of peeling off
guide member is variable, the film can be peeled off the translucent resin
film still relies on manual work,  at an optimum peel angle. The film
discharge means which requires a clever-fingered worker as well as an   35
for discharging the film stuck onto the film peeling extremely skilled hand
to prevent damage and break-  guide member contributes to automatic film
peeling down attributed to unevenly distributed peel stress  and thus a
saving in film peeling time by a large mar- because the film is thin.
gin. The problem is that lengthy work is required in the manufacture of a
printed circuit board because it  40   BRIEF DESCRIPTION OF THE DRAWINGS
takes time to peel off the translucent resin film. European Patent
Application EP-A 0217 150          Fig. 1 is a sectional view outlining the
construc- (state of the art pursuant to Article 54(3) and (4) EPC))  tion
of an apparatus for peeling off a protective discloses an apparatus for
peeling off films stuck    film according to the present invention; onto a
board, comprising press members for pressing   45  Figs. 2, 3 are enlarged
sectional views respec- the end surfaces of the films stuck an the board,
fluid  tively illustrating a printed circuit board and the spray means for
sending jets of fluid to the portions  press member of Fig. 1; of the films
thus pressed, and film peeling guide      Fig. 4 is an enlarged elevational
view of the press members for attaching the films peeled off the board
mechanism of Fig. 1; by means of the fluid spray means and for setting an
50  Fig. 5 is an enlarged perspective view of the obtuse angle including a
right angle, at which the     press member of Fig. 1; films are peeled off.
Fig. 6 is a schematic structural drawing taken on In the manufacturing
steps carried out by this ap-  line VI-VI of Fig. 4 In the direction of an
arrow; paratus the efficiency of the manufacturing process    Fig. 7 Is an
enlarged sectional view of the princi- among several factors also depends
on the fact  55     pal portion of the fluid spray mechanism and the
whether the board on wich the films are stuck can be   film discharge
mechanism of Fig. 1; kept in a predetermined position relative to relevant
Fig. 7A is a view showing a modification of the components of the
apparatus.                          film discharge mechanism; 2    



3                   EP 0 215 397 B1                4 Fig. 8 is a
perspective view of the principal portion  lower press members 4A. The
position of the printed of the fixed belt conveyor together with the film
circuit board I Is controlled by the position detectors peeling guide
member shown in Fig. 1, 7; and   S and the conveyance control rollers 3.
Each position Figs. 9 to 11 show another embodiment of the in-  detector S
is formed of a photosensor. The position of vention.
5   the printed circuit hoard 1 may be controlled by stop- per members each
controlled by the position detec- DETAILED DESCRIPTION OF THE PREFERRED
tors S. EMBODIMENTS                                           As shown in
Fig. 2, the pairof the upperand lower press members 4Aare used to apply
force to the end A description will subsequently be given of an  10
surface of the translucent resin film ID being carried. embodiment of the
present invention applied to a  As shown In Fig. 4, each press member 4A
comprises peeling apparatus for peeling off a protective film  a pair of
support members 4B laterally installed in the stuck onto a printed circuit
board.               direction roughly perpendicular to the conveyance di-
In the accompanying drawings illustrating the  rection of the translucent
resin film ID, a pair of arm embodiment thereof, like reference characters
are  15  members 4C rotatable and movable in the direction of given to like
component parts having the same func-  an arrow B and a pair of press
member support mem- tions and the repetition of the description thereof
will  bers 4E made movable by air cylinders 4D in the di- be omitted.
rection of an arrow C. The press member support Fig. 1 is a sectional view
outlining the construc-  member4E and the arm member4C are so combined tion
of a peeling apparatus for peeling off protective   20  as to move linearly
in the direction of the arrow C and films as an embodiment of the present
Invention.   rotate in the direction of the arrow B. In order to As shown
in Fig. 1, a mechanism for conveying a  smooth the movement of both
members, a proper printed circuit board 1 in the peeling apparatus for
clearance is provided for the rotary shaft of the arm peeling off the
protective films according to this em-  member 4C. bodiment comprises
conveyor rollers 2 for carrying   25  As shown In Figs. 4,6, the press
members 4Aare the printed circuit board 1 and conveyance control  moved or
reciprocated in the direction of an arrow D rollers 3.
which Is roughly prependicular to the conveyance di- Press mechanisms 4,
fluid spray mechanisms 5   rection of the press members 4A while the front
face and film discharge mechanisms 6 are installed in the  of the
translucent resin film 1D is pressed. In other conveyance path of the above
conveyance mecha-  30  words, each press member 4A is so arranged as to
nism.                                             apply force to the
roughly whole area of the front face As shown in Fig. 2, 3, the printed
circuit board 1  (end face of the one side of the front portion in the is
formed of conductive layers 1B of copper stuck  conveyance direction) of
the square translucent resin onto both sides (or one side) of an insulating
sub-  film 1D. The movement of the press member4Ain the strate 1A.
Laminated bodies, each consisting of a   35  direction of the arrow D
causes a pair of guide rails photosensitive resin layer 1C and a
translucent (pro-  4F to slide, the sliding movement is implemented by
tective) resin film 1 D, are stuck onto the conductive  an air cylinder 4H
installed on one side of the slide layers I B of the printed circuit board
1 through ther-  member 4G and a rack 4J Installed on each slide
mocompression bonding. The photosensitive resin   member 4G coupled to a
pinion 41. The above pinion layers 1C are in such a state that they have
been ex-  40  41 and the rack4J are so arranged as to slide the other posed
to light so as to form a predeterminated pat-  slide member 4G (on the left
of Fig. 6) in the direction tern.
opposite to one slide member 4G (on the right of Fig. The conveyor rollers
2 and the conveyance con-  6) slid by the air cylinder 4H. The engagement
of the trol rollers 3 are so arranged as to carry the printed  pinion 41
and the rack 4J are kept stably by a guide circuit board 1 in the direction
of an arrow in the con-  45  roller 4K. veyance path whose view is taken on
line A-A of Fig.  As shown In Fig. 3, the air cylinder 4D releases 1.
the press member 4A with a resilient member (not Each press mechanism 4
shown in Figs. 1        shown). through 6 is so arranged as to apply force
to the end  The air cylinders 4D, 4H may be replaced with hy- face of the
translucent resin film 1D of the printed cir-  50  draulic orother liquid
cylinders, whereas the pinion 41 cult board 1 with a press member 4A
provided with  and the rack4J may be replaced with other belt mech- knurls
on the circumference of its rotary body. The  anisms. press member 4A is
prepared from, e.g., high-speed    The gap can thus be formed between the
photo- steel.                                            sensitive resin
layer 1C and the translucent resin film More specifically, when the front
end of the print-  55   1 D as shown in Fig. 3 by applying force to the end
face ed circuit board I is detected by position detectors S  of the
translucent resin film 1D of the printed circuit shown in Fig. 1, the
printed circuit board 1 being con-  board 1 with the press member4A. The
reason for the veyed is stopped in between a pair of the upper and
formation of the gap is that the material for the pho- 3    



5                   EP 0 215 397 B1                 6 tosensitive resin
layer 1C is different from that for the  of the guide face. translucent
resin film ID and, if the former is readily  Thefilm peeling guide member6B
is so arranged subjected to plastic deformation as compared with  that the
angle of the printed circuit board 1 deprived the latter, the adhesion
there between is nullified by  of the film with the translucent resin film
1D is allowed the shearing force applied thereto.            5   to
varywithin the range of an obtuse angle to hold the Moreover, the press
member 4A Installed in the  translucent resin film 1D thus peeled off to a
satisfac- conveyance path of the printed circuit board 1 allows  tory
extent In concrete term, the angle at which the the formation of the gap
automatically between the  film is peeled ranges from 100 to 170 degrees
and photosensitive resin layer 1C and the translucent res-  made variable
within that range. The variation of the in film 1D.
10  peel angle by means of the film peeling guide member Although the gap
formed between the photosen-   6B can be executed by the mechanical means
such sitive resin layer 1C and the translucent resin film 1D  as gears,
crank mechanisms and the like or electrical is squeezed by the conveyor
rollers 2 or conveyance  means such as step-motors. Similarly, the film
peel- control rollers 3 while the printed circuit board 1 is car-  ing
guide member 6B may be moved linearly as indi- ried out by the fluid spray
mechanism 5, the photo-  15  cated by the arrous Q in Figs. 7 and 8.
sensitive resin layer 1C and the translucent resin fil  The film peeling
guide member 6B set at an ob- 1D will not be bound together again because
they   tuse angle so as to minimuze the force applied to the have not been
treated with thermocompression bond-  photosensitive resin layer 1C freed
from the translu- ing.                                               cent
resin film 1D is capable of preventing damage Although the press member 4A
is made to slide   20  and breakdown to any photosensitive resin layer 1C.
on the almostwhole area along one sidewhilethe end     By making the peel
angle of the film peeling guide face of the translucent resin film 1D is
being pressed,  member 6B variable within the range of an obtuse an- it may
be made to slide on only the narrow part there-  gle, an optimum peel angle
can be set in correspon- of. However, the press member 4A must be made to
dence with the film peel rate and peeling, so that any slide on the place
in which the fluid is sprayed by the   25  optimum peel angle can be set,
irrespective of the fluid spray mechanism 5. translucent resin film 1 D is
printed circuit board 1 or film peeling condition. being pressed, it may be
made to slide on only the     Moreover, the film peeling guide member 6B is
so narrow part thereof. However, the press member 4A  constructed as to
make the translucent resin film 1D must be made to slide on the place In
which the fluid  peeled off by the fluid spray mechanism 5 attach is
sprayed by the fluid spray mechanism 5.    30  thereto by the indirect
fluid pressure derived from the As shown in Figs. 1, 7 and 8, the fluid
spray mech-  fluid spray mechanism or static electricity generated anism 5
is so arranged as to sent pressurized fluid  when the film is peeled off.
such as air, inert gas and liquid such as water from a  Each moving belt
conveyor 6C consists, as nozzle 5A and a jet of fluid directlytothegap
between   shown in Figs. 1, 7, a pair of rollers 6Ca, 6Ca' and a the
translucent resin film 1D of the printed circuit  35  belt 6Cb on the
pairof the rollers 6Ca, 6Ca'. The mov- board 1 and the photosensitive resin
layer 1C (of the  ing belt conveyor 6C is moved by the air cylinder 6Cc
board). At that time the positioninq of the fluid spray  with the roller
6Ca' as the center and so arranged as mechanism 5 and the printed circuit
board 1 is made  to move close to or come in contact with the belt 6Ab by
the position detector (not shown) and the convey-  of the fixed belt
conveyor 6A or film peeling guide ance control roller 3. The nozzle 5A may
be so ar-  40   member 6B. The moving belt conveyor 6C is made to ranged as
shown by 5A' of Fig. 7 to make its set angle  ensure that the translucent
resin f ilm 1D thus peeled variable.
off by the fluid spray mechanism 5 is held and trans- The translucent resin
film 1D Is thus peeled off  ferred by the film peeling guide member 6B.
simply, surely and accurately by sending a jet of fluid  Each film
discharge mechanism 6 is composed of tothe gap produced bythe press
member4Abetween   45  the fixed belt conveyor 6A, the film peeling guide
the tranlucent resin film 1D and the photosensitive  member 6B and the
moving belt conveyor 6C, so that layer 1 C using the fluid spray mechanism
5.       it becomes possible to make the translucent resin film Each film
discharge mechanism 6 consists of a   1D peeled off by the fluid spray
mechanism 5 attach fixed belt conveyor 6A, a film peeling guide member  to
the film peeling guide member 6B and have the 6B, a moving belt conveyor 6C
and a belt mechanism   50  translucent resin film 1D firmly held in between
the 6D for carrying the film out.                      fixed and moving
belt conveyors 6A, 6C and carried Each belt conveyor 6A, as shown in Figs.
1, 7 and  out in the direction of an arrow OUT In Fig. 7. 8, consists of a
plurality of pairs of rollers 6Aa, 6Aa,  The film discharge mechanism 6D
consists, as and a belt 6Ab wound on each pair of rollers 6Aa,  shown in
Fig. 1, of a plurality of rollers 6Da and a pair 6Aa'.
55  of belts 6Db and is so arranged as to discharge the Each film peeling
guide 6B is installed in the case  translucent resin film located on the
upper side of the of the film peeling apparatus on the fixed beltconvey-
printed circuit board 1. or side 6A and the belt 6Ab is allowed to slide on
part  The moving belt conveyor 6C may be moved by 4    



7                   EP 0 215 397 B1                8 a solenoid or
hydraulic cylinder instead of the air cy-  bers 7B and 7B' are in the form
of cylinders but may linder 8Cc.                                        be
modified to any desired shapes such as planar Since the press, fluid spray
and film discharge  plates. mechanisms 4, 5 and 6 are thus installed in the
con-  The support members 7A and 7A' are slidably veyance path of the
printed circuit board 1, the gap is   5   mounted on respective support
rods 7C. The support formed under the translucent resin film 1D of the
members 7A, 7A' are caused to cooperate with each printed circuit board 1
and the fluid spray mechanism  other through a pinion 7D and racks 7E and
7E' which 5 is then used to peel off the translucent resin film 1 D  are
coupled to the support members 7A and 7A', re- instantly to ensure that the
translucent resin film thus  spectively. Connected to the support member 7A
is peeled off Is automatically carried out, so that the   10  an air
cylinder 7F having an L-shaped member at its time required for the peeling
work can be shortened  distal end. With such a structure, when a shaft of
the by a large margin.                                air cylinder 7F is
moved in a direction indicated by the After the translucent resin film 1D
is peeled off  arrow B, the board aligning members 7B and 7B' are with the
film discharge mechanism 6, the printed cir-  moved to be close to each
other. The board centering cult board 1 is carried Into a developing device
by the   15  mechanism 7 as a whole is supported by a frame 7G. conveyance
control rollers 3 or and conveyor rollers  Engaged with a nut member 7H
provided ata bot- 2.                                                 tom of
the frame 7G is a screw rod 7J that may be ro- Although the press member 4A
is employed to    tated by a controlling handle 71. The rotation of the
press the frontface of the translucent resin film 1D of  control handle 71
causes the frame 7G to move in the the printed circuit board 1 in its
conveyance direction   20  widthwise direction indicated by the arrow C.
This according to the above embodiment, it may also be  moving or fine
adjusting mechanism is available in used to press the end face thereof in
the direction per-  the case where the centerlines of the board convey-
pendicular to the conveyance direction thereof.   ance path and the
centering mechanism 7 are dis- Fig. 7A shows the guide mechanism 6 held in
a  placed from each other. The fixing action of the mov- state in which the
film peeling member 6B is perpen-  25  ing mechanism may be carried out by
a fastening dicularto the board travel path. The film peeling guide  screw
7i for stopping the rotation of the screw rod 7J. member 6B is sodesigned
that, in orderto prevent the  Sensors [err] shown in Fig. 9 serve to detect
a lead- variation of the peeling position of the translucentres-  ing or
trailing end of the board 1 and apply their sig- in film 1D, the variation
of peeling stress thereof and  nals to drive the board aligning members 7B,
7B' of to prevent the photosensitive resin layer 1C from be-  30  the
centering mechanism 7. The board position sen- ing damaged or broken,
guides the translucent resin  sors [err] are supported to a frame of the
board convey- film 1D in such a manner that the peeling angle of the  or
device II. The sensors [err] may be of the reflex type latter 1 D is obtuse
with respect to the direction of con-  photosensor, for example. veyance of
the printed circuit board 1. That is, the  Board position sensors [err]
shown in Figs. 9 and speed of peeling and conveying the translucent resin
35   10 are adapted to detect the side edges of the board film 1 D is made
equal to the speed of conveyance of  1, thereby generate driving/stopping
signals for the the printed circuit board 1, or at the start of peeling the
board aligning members 7B, 7B' of the centering speed of conveyance of the
printed circuit board is  mechanism 7. The sensors [err] are located at the
sup- made higher than the speed of peeling and conveying  port members 7A,
7A' closerto the centerline than the the translucent resin film 1D,
sothatthe peeling angle  40  aligning members 7B, 7B'. When the centerlines
of of the translucent resin film 1D is obtuse with respect  the delivery
path of the board conveyor device 11 and to the direction of conveyance of
the printed circuit  the board 1 are aligned with each other, the aligning
board 1.                                           members 7B, 7B' are
stopped by the signals from the Figs. 9 and 10 show the centering of the
board,  sensors [err]. It is preferable to use delay means for in
accordance with the present invention. Fig. 9 is a   45  generating signals
in a short period after the detec- schematic view showing a positional
relation of the  tion of the side edges of the board 1 by the sensors board
centering mechanism 7 interposed at a prede-  [err]. The sensors [err] may
be of the transparent photo- termined location of a board conveyor device
11. As  sensor type but is not limited thereto. Also the above- shown in
Fig. 9 and 10, a centerline of the board 1 is  described moving mechanism
having the rack and aligned with a centerline of the board travelling path
50  pinion assembly may be modified to various mecha- in the conveyance
direction by the centering mecha-  nisms. For example, a well known belt
and pulley as- nism 7. The centering mechanism 7 includes board  sembly may
be used. Instead of the air cylinder 7F, a aligning members 7B, 7B' carried
on support mem-   servo motor may be used so as to directly drive the bers
7Aand 7A'. The board aligning members 7B, 7B'  pinion 7D. are located so as
to side edges of the board 1 travel-  55  As shown in Figs. 9, 10 and 11, a
board lifting ling the board conveyance path A-A, so that the cen-
mechanism 8 is so constructed as to reduce a friction terline of the board
1 is aligned with a centerline of the  between the board 1 and the conveyor
rollers 2 or board conveyor device II. The board aligning mem-  conveyor
control rollers 3 during the operation of the 5    



9                  EP 0 215 397 B1                 10 centering mechanism
7. The lifting mechanism 8 in-  accomplished: cludes movable members 8B,
8B' and rollers 8A, 8A'    1. Since the apparatus for peeling off films
stuck rotatably mounted at first ends the movable members  onto a board
comprises press members for press- 8B, 8B'. For example, the rollers 8A,
8A' may be     ing the end faces of films stuck on said board,flu- formed
of the same material as those of the conveyor   5  id spray means for
sending jets of fluid to the por- controll rollers 3 and the conveyor
rollers 2. The mov-  tions of the films thus pressed, and film peeling able
members 8B, 8B' are supported rotatably around  guide members for setting
film peeling directions rotary shafts 8C and are mounted on a frame 8E
by changing the peel angles atwhich the films are through T-shaped members
8D. The T-shaped mem-       peeled off the board using the fluid spray
means bers 8D carry paired movable members 8B, 8B'. The  10  within the
range of an obtuse angle and causing frame 8E is mounted on theframe 7G of
the centering  the films thus peeled off to attach thereto, the mechanism
7. Second ends of the movable members      press members are usable to
apply force to the 8B, 8B' are mounted on slide members 8[err] to 8[err]
end faces of the films to form gaps thereunder to each sliding along guide
members 8F formed on the    ensure that the films may be peeled off
instantly frame 8E. The movable members 8B, 8B' are rotated   15  and
accurately by sending jets of fluid thereto, around the rotary shafts 8C by
the sliding movement  whereas the translucent resin films and photo- of the
slide members 8[err] to 8[err]. The movable mem-    sensitive resin layers
are supplied with uniform bers 8B, 8B' are mounted on the slide members
8[err]    peeling, which stabilizes the peel positions there- to 8[err]
through relatively large holes so as to rotate  of. Accordingly, the peel
position and stress can smoothly around the rotary shaft 8C. Suitable
clear-  20  be prevented from being distorted when the ances are formed
between the guide memhers 8F        translucent resin film is peeled off
and moreover and the slide members 8[err] to 8[err] so that the slide   the
photosensitive resin layer is prevented from members 8[err] to 8[err] may
be smoothly slid.             being damaged or broken. The slide members
8[err] and 8[err] (8[err] and [err]) are    2. Because of I , the film
stuck onto the board coupled to each other through a connecting-member  25
can be peeled off simply, Instantly and surely, so Sg to move in the same
directions. The slide members  that peeling time can be shortened. 8[err]
and 8G3 are longer than the slide members 8[err]    3. Sincethe film
discharge means fordischarging and 8[err] and are connected to each other
through a    the film led by the film peeling guide member is rotary memher
81 rotatable about a rotary shaft 8H.  Installed, film peeling work is
automatically car- The connection between the rotary member 81 and   30
ried out, so that peeling time can be shortened the slide member 8[err] or
8[err] is adapted to be pressed  further. by an air cylinder 8J. The
connections of the rotary  4. The means for changing the angle of the film
member 81 have oblong holes so as to allow the slide  peeling guide
memberis installed according to 1, members 8[err] and 8[err] to slide. A
spring member 8K     whereby the film can be peeled of at a suitable is
interposed between parts of the slide members 8[err]  35  angle without
damaging or breaking it at all times. and 8[err] to be close to each other.
5. Since the film discharge means fordischarging When the rod of the air
cylinder 8 Is moved in the  the film guided with the aid of the film
peeling direction indicated by the arrow D, the rotary member  guide member
is Installed in addition to the con- 81 is rotated in the direction
indicated by the arrow E  struction of 4, the film peeling work can be au-
soas to move the slide members 8[err] to 8[err] in the di-  40  tomated and
the film peeling time is thus short- rections indicated by the arrows F and
F'. The move-  ened. ment of the slide members 8[err] to 8[err] causes the
roll- ers 8A, 8A' to rotate about the rotary shafts 8C in the direction G
and G'. The rotation of the rollers 8A, 8A'  Claims causes the board 1 to
lift apart from the delivery roll-  45 ers 2 or control rollers 3.
1. An apparatus for peeling off films stuck onto a The board lifting
mechanism 8 Is operated in ac-  board, the board being carried in a
conveyance cordance with the signals [err] and [err] in the same man-
path, the apparatus comprising neras in the centering mechanism 7. Of
course, inde-    - press members (4) for pressing the leading pensent
sensors may be provided for the bord lifting  50  surfaces of the films
(1D) stuck on the mechanism 8.
board (1, 1A, 1B), Although the above embodiments have been de-         -
fluid spray means (5) for sending jets of flu- scribed in reference to the
application of the present   id to the portions of the films (1D) thus
invention to an appratus forpeeling a film off a printed    pressed for
thereby peeling said portions of circuit board, it may be applicable to
what is used to  55  the films off the board, and peel off a protective
film covering a decorative lam-   - a film discharge mechanism (6)
comprising inated sheet.                                            film
peeling guide members (6B) forattach- As set forthe above, the following
effects can be     ing the said portions of the films peeled off 6    



9                   EP 0 215 397 B1                 10 centering mechanism
7. The lifting mechanism 8 in-  accomplished: cludes movable members 8B,
8B' and rollers 8A, 8A'    1. Since the apparatus for peeling off films
stuck rotatably mounted atfirst ends the movable members    onto a board
comprises press members for press- 8B, 8B'. For example, the rollers 8A,
8A' may be      ing the end faces offilms stuck on said board, flu- formed
of the same material as those of the conveyor   5  id spray means for
sending jets of fluid to the por- controll rollers 3 and the conveyor
rollers 2. The mov-  tions of the films thus pressed, and film peeling able
members 8B, 8B' are supported rotatably around   guide members for setting
film peeling directions rotary shafts 8C and are mounted on a frame 8E
by changing the peel angles at which the films are through T-shaped members
8D. The T-shaped mem-        peeled off the board using the fluid spray
means bers 8D carry paired movable members 8B, 8B'. The   10  within the
range of an obtuse angle and causing frame 8E is mounted on the frame 7G of
the centering  the films thus peeled off to attach thereto, the mechanism
7. Second ends of the movable members       press members are usable to
apply force to the 8B, 8B' are mounted on slide members 8[err] to 8[err]
end faces of the films to form gaps thereunder to each sliding along guide
members 8F formed on the     ensure that the films may be peeled off
instantly frame 8E. The movable members 8B, 8B' are rotated   15  and
accurately by sending jets of fluid thereto, around the rotary shafts 8C by
the sliding movement   whereas the translucent resin films and photo- of
the slide members 8[err] to 8[err]. The movable mem-     sensitive resin
layers are supplied with uniform bers 8B, 8B' are mounted on the slide
members 8[err]     peeling, which stabilizes the peel positions there- to
8G4 through relatively large holes so as to rotate  of. Accordingly, the
peel position and stress can smoothly around the rotary shaft 8C. Suitable
clear-  20  be prevented from being distorted when the ances are formed
between the guide members 8F         translucent resin film is peeled off
and moreover and the slide members 8[err] to 8[err] so that the slide
the photosensitive resin layer is prevented from members 8[err] to 8G4 may
be smoothly slid.              being damaged or broken. The slide members
8[err] and 8G2 (8[err] and [err]) are     2. Because of I , the film stuck
onto the board coupled to each other through a connecting-member  25  can
be peeled off simply, instantly and surely, so 8g to move in the same
directions. The slide members  that peeling time can be shortened. 8[err]
and 8G3 are longer than the slide members 8[err]      3. Since the film
discharge meansfordischarging and 8[err] and are connected to each other
through a     the film led by the film peeling guide member is rotary
memher 81 rotatable about a rotary shaft 8H.   installed, film peeling work
is automatically car- The connection between the rotary member 81 and   30
ried out, so that peeling time can be shortened the slide member 8[err] or
8G3 is adapted to be pressed  further. by an air cylinder 8J. The
connections of the rotary  4. The means for changing the angle of the film
member 81 have oblong holes so as to allow the slide  peeling guide member
is installed according to 1, members 8[err] and 8G3 to slide. A spring
member 8K      whereby the film can be peeled of at a suitable is
interposed between parts of the slide members 8[err]  as  angle without
damaging or breaking it at all times. and 8[err] to be close to each other,
5. Sincethe film discharge meansfordischarging When the rod of the air
cylinder 8 is moved in the  the film guided with the aid of the film
peeling direction indicated by the arrow D, the rotary member  guide member
is installed in addition to the con- 81 is rotated in the direction
indicated by the arrow E  struction of 4 , the film peeling work can be au-
so as to move the slide members 8[err] to 8[err] in the di-  40  tomated
and the film peeling time is thus short- rections indicated by the arrows F
and F'. The move-  ened. ment of the slide members 8[err] to 8[err] causes
the roll- ers 8A, 8A' to rotate about the rotary shafts 8C in the direction
G and G'. The rotation of the rollers 8A, 8A'  Claims causes the board 1 to
lift apart from the delivery roll-  45 ers 2 or control rollers 3.
1. An apparatus for peeling off films stuck onto a The board lifting
mechanism 8 is operated in ac-   board, the board being carried in a
conveyance cordance with the signals [err] and [err] in the same man-
path, the apparatus comprising ner as in the centering mechanism 7. Of
course, inde-    - press members (4) for pressing the leading pensent
sensors may be provided for the bord lifting   50  surfaces of the films
(1D) stuck on the mechanism 8.
board (1, 1A, 1B), Although the above embodiments have been de-          -
fluid spray means (5) for sending jets of flu- scribed in reference to the
application of the present     id to the portions of the films (1D) thus
invention to an appratus for peeling a film off a printed  pressed for
thereby peeling said portions of circuit board, it may be applicable to
what is used to  55  the films off the board, and peel off a protective
film covering a decorative lam-    - a film discharge mechanism (6)
comprising inated sheet                                               film
peeling guide members (6B) for attach- As set forthe above, the following
effects can be      ing the said portions of the films peeled off 6    
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means of the fluid        haftenden Films (ID), spray means (5), said film
peeling guide         - einer Fl~ssigkeltsapritzeinrichtung (5) zum members
(6B) setting an obtuse angle or a          Abgeben von
Filussigkeitsstrahlen an dieje- right angle, atwhich thefilms (1D) are
peel-       nigen Bereiche des Films (ID), auf die auf ed off the board
(1),                  5           diese Weise Druck ausgefbt wird, um da- -
said press members (4), said fluid spray           durch dlese Bereiche des
Films von der means (5) and said film peeling guide mem-         Platte
abzuschalen, und bers (6B) being installed in the conveyance      - einem
Filmabflhrmechanismus (6) mit path of the board,
FilmabfGhrfflhrungstellen (BB) zum Anbrin- - said apparatus further
comprising means   10       gen der Bereiche des Films, die von der (7)
forcentering the board (1) in the convey-      Platte (1, 1A, 1 B) mit
Hilfe der Flissigkeits- ance path thereof.
spritzeinrichtung (5) abgeschalt wurden, wobel die Abschfilffhrungsteile
(6B) in ei- 2. The apparatus according to claim 1, wherein             nem
stumpfen oder rechten Winkel einge- each of the press members (4) is
provided with  1C      steiit sind, bei dem die Filme (ID) von der knurls
on the circumference of its rotary body          Platte abgeschilt werden,
(4A).                                                 - wobel die
Druckteile (4), die FlOssigkelts- spritzeinrichtung (5) und die
AbschAlfrih- 3. The apparatus according to claim 1 or 2, wherein
rungstelle (6B) in dem Forderweg der Plat- each of the press members (4) is
arranged so as   20   te angeordnet sind, to move in a predetermined
direction after press-     - wobei die Vorrichtung eine Einrichtung (7) ing
of the outer leading surfaces of the films (1D).   zum Zentrieren der
Platte (1) auf ihrem FMr- derweg enthalt. 4. The apparatus according to any
of claims 1 to 3, wherein the film discharge mechanism (6) for dis-  25  2.
Vorrichtung nach Anspruch 1, wobei jede der charging the peeled film (1D)
includes fixed belt  Druckteile (4) mit Riefelungen versehen Ist, die
conveyors (6A) equipped with the film peeling      auf dem Umfang ihres
Drehkorpers (4A) ange- guide members (6B) and moving belt conveyors
ordnet sind. (6C) for holding the film (1D) stuck on the film peeling guide
members (6B).                30  3. Vorrichtung nach einem derAnsprOche 1
oder 2, wobei jedes der Druckteile (4) so angeordnet ist, 5. The apparatus
according to any of claims 1 to 4,   dao es sich nach dem DrOcken der
AuSeren vor- wherein the film peeling directions set by the film  deren
Oberflache des Films (ID) in eine vorher- peeling guide members (6B) are
changed.            bestimmte Rlchtung bewegL 35 6. The apparatus according
to any of claims 4 or 5,  4. Vorrichtung nach elnem derAnsprfche I bis 3,
in wherein the film discharge means is arranged so    der der
Filmabfuhrmechanismus (6) zum Abf h- as to discharge the film (1D) by
sandwiching the  ren des abgeschilten Films (ID) festsethende film stuck
onto the film peeling guide member      F6rderbinder (6A) enthilt, die mit
den Abschal- (6B) in between the fixed belt conveyor (6A) and   40
frlhrungsteiien (8B) versehen sind, und sich be- the moving belt conveyor
(6C).                     wegende F6rderbAnder (SC) zum Halten des auf den
Fllmabschilfflhrungstellen (6B) haftenden 7. The apparatus according to any
of claims 1 to 6,    Films (ID). further comprising means (8) for lifting
the board in cooperation with the centering means (7).  45  5. Vorrichtung
nach einem der Ansprflche 1 bis 4, wobel die Filmabschalrichtungen, die von
den 8. The apparatus according to any of claims 1 to 7,
FilmabschAlffhrungstellen (6B) eingesteilt sind, wherein the film peeling
guide members (6B) are    geandert werden. movable linearly. 5o  6.
Vorrichtung nach elnem derAnsprrche 4 oder 5, in der die
Filmabffhreinrichtung so angeordnet PatentansprOche
Ist, daM sle den Film (ID) abfrlhrt, indem der auf dem
Filmabschllf~hrungsteil (6B) haftende Film 1. Vorrichtung zum Abschalen von
an einer Platte      sandwichartlg zwischen dem festatehenden FMr-
haftenden Filmen, bei der die Platte von einem  5s  derband (BA) und dem
sich bewegenden F6rder- Forderweg gefordert wird, mit
weg (6C) gelagert wird. - Druckteilen (4) zum Dricken der vorderen
Oberflache des auf der Platte (1, 1A, 1B)  7. Vorrichtung nach einem der
Ansprfche I bis 6, 7 I~ ~~H IIID111  IID II  11 IDII   



13                 EP 0 215 397 B1                 14 des weiteren versehen
mit einer Einrichtung (8)   tion defilm (8) servantahvacuerlefilm (ID) pe16
zum Anheben der Platte In Zusammenwirkung         comprend des bandes
transporteuse (BA) fixes mit der Zentrierungseinrichtung (7).
qui sont equipees des organes de guidage de pe- lage de film (8B) et de
bandes transporteuses 8. VorrichtungnacheinemderAnspruche bis7, In   5
mobiles (6C) servant a maintenir le film (ID) der die
FilmabschllfOhrungsteile (8B) linear be-  adherant sur lea organes de
guidage de pelage wegbar sind.                                      de film
(8B). 5. Appareil solon l'une quelconque des revendica- Revendicatlons
10      tions I A 4, dans lequel les directions de pelage de film
dtebrminees par les organes de guidage 1. Apparoil de polage de films
adherantsurune pla-   de pelage de film (6B) font 'objet de modifica-
quette, la plaquette ltanttransporthesuivant une  tions. trajectolre de
transport, I'appareil comprenant: - des organes de pression (4) servant A
ap-  15  6  Apparell solon l'une quelconque des revendica- pliquer une
pression sur lea surfaces des    tions 4 et 5, dans loquel lea moyens
d'evacuation films (I D) adherant sur la plaquettb (1, IA,  de film sont
agences de fagon A evacuer le film I B) qul sont disposees en amont dans Is
(I D) en prenant le film, adherant sur l'organe de sens de deplacement,
guldage de pelage de film (6B), en sandwich en- - des moyens de
pulverisatlon de fluid. (5)  20  tre la bande transporteuse fixe (6A) et la
bands servant A projeter des jets de fluids sur lea  transporteuse mobile
(8C). parties des films (ID) qui sont ainsi soumi- ses A l'application
d'une pression, afin de  7. Appareil solon lNune quelconque des revendica-
peler de ce fait ces parties des films A     tions I A 6, comprenant en
outre des moyens (8) I ecart de la plaquettb, et          25      servant a
soulever la plaquette en coopbration - un mhcanisme devacuation de film (8)
avec lea moyens de centrage (7). comprenant des organes de guldage de pe-
lage de film (6B) servant A attacher lesdites  8. Apparell solon lNune
quelconque des revendica- parties des films qui ont 6te pelees A l'ecart
tions 1 A 7, dans lequel les organes de guidage de la plaquettb (1, IA, 1B)
A l'aide des  30  de pelage de film (BB) sont agences de fagon A moyens de
pulverisation de fluide (5), ces   pouvoir etre animes d'un mouvement
rectiligne. organes de guidage de pelage de film (6B) d(terminant un angle
obtus ou un angle droit suivant lequel lea films (1 D) sont peles A l'ecart
de la plaquette (1),       S5 - les organes de pression (4), les moyens de
pulverisation de fluide (5) et les organes de guidage de pelage de film
(6B) etant mon- tes sur la trajectoire de transport de la pla- quette,
40 - I'apparell comprenant en outre des moyens (7) servant A centrer la
plaquette (1) sur la trajectoire de transport de cettb plaquette. 2.
Appareil solon la revendication 1, dans lequel  45 chacun des organes de
presslon (4) east pourvu d'un moletage sur la surface cylindrique de son
corps rotatif (4A). 3. Appareil solon l'une des revendications 1 et 2,  5o
dans lequel chacun des organes de pression (4) est agence de fagon A
pouvoir etre deplace sui- vant une direction predtebrminee apres avoir ap-
plique une pression sur lea surfaces amont exte- rieures des films (ID).
5 4. Appareil solon lNune quelconque des revendica- tions I A 3, dans
lequel le mecanisme d'evacua- 8    


