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The object of the invention is achieved with a film peeling apparatus for
peeling a film from a substrate This Invention relates to a film peeling
apparatus,  (1) with means for conveying said substrate (1) at the and to a
method using the apparatus, which can be  beginning of peeling of said film
at a speed greater effectively employed to peel a protective film from a
5   than the speed atwhich the Initially peeled partof said substrate.
film Is conveyed, that apparatus comprising: A similar apparatus Is known
form the DE-A-3       - film raising means for raising a part of said film
339 732, which discloses a method and an apparatus      from said substrate
(1); for peeling a film from Its substrate, which allows pre-  - a film
peeling guide member (6B) onto which venting damage of the photoresistant
layer and pro-  10  said part is attached and film peeling and con- vides
an effective processing. This Is achieved by       veying means (6),
wherein conveying printed circuit boards by means of convey-   - the film
peeling guide member (6B) is arranged or rolls. Tapes coated with adhesive
on the bottom      substantially perpendicular to the direction of side
abutted from rolls and are pressed down by          conveyance of said
substrate (1) thereby set- pressing rolls and thus applied to the edge part
of the   15  ting the direction of peeling of said film; printed circuit
board. Metal sheets serve to peel off  - the film peeling and conveying
means (6) com- the adhesive tapes together with the protective film,
prising a stationary belt conveyor (6A) having which then Is wound upon
rolls. The metal sheets are    said film peeling guide member (6B), and a
positioned in an angle of approxImately 45[err] with re-     movable belt
conveyor (6C) for holding said spect to the conveying direction.
20        film (1D) attached to said film peeling guide In a printed
circuit board used In an electronic de-  member (6B) to peel and convey
said film (1D), vice such as a computer, a predetermined circuit Is     the
movable belt conveyor (6C) permitting a formed with copper on one or both
sides of an Insu-      movement to approach or contact the station- lated
substrate.A printed circuit board ofthis type can  ary belt conveyor (6A)
orthefilm peeling guide be manufactured as follows: First, a laminate
consist-  25  member (6B) for peeling said film. Ing of a photosensitive
resin (photo-resist) layer and  Another embodiment of the present invention
a translucent resin film (protective film) for protecting  provides a film
peeling apparatus for peeling a film the photosensitive resin layer is
thermally formed on  from a substrate, the specificfeature of which resides
the conductive layer of the Insulated substrate under  in that the
apparatus is characterized in that said film pressure. Thereafter, a
circuit pattern film is laid over  30  peeling guide member (6B) is so
arranged that there the laminate, and the photosenistive resin layer is ex-
is a small gap between said film peeling guide mem- posed to light through
the circuit pattern film and the  ber and said substrate (1). translucent
resin film for a predetermined period of   Another embodiment of the
present invention time. After peeling the translucent resin film, the pho-
provides a film peeling apparatus for peeling a film tosensitive resin
layerthus exposed to light Is subject-  35  froma substrate, the specific
feature of which resides ed to developing to form an etching mask pattern.
in that the apparatus Is characterized In that the end Then, the
unnecessary parts of the conductive layer  position of said film peeling
guide member (6B) is arc- are removed by etching, and the remaining
photosen-  uate In section, having a small radius of curvature. sitive
resin is peeled off, to obtain a printed circuit  Another embodiment of the
present Invention board having the predetermined circuit pattern.  40
provides a film peeling apparatus for peeling a film When, in the
manufacture of the printed circuit  from a substrate, the specific feature
of which resides board, the photosensitive resin layer exposed to light  In
that the apparatus Is characterized in that said film is developed, it Is
necessary to peel the photosensi-  peeling guide member (6B) is angularly
movable. tive resin film off. The peeling operation is manually  Another
embodiment of the present invention carried out As the film is considerably
thin, the print-  45  provides a film peeling apparatus for peeling a film
ed circuit board may be damaged or broken if the
fromasubstrate,thespecificfeatureofwhichresides force of peeling the
photosensitive resin film off Is not  In that the apparatus is
characterized in that said film uniform. That Is, the person peeling the
film off must  peeling guide member (6B) is linearly movable. be clever
with his fingers and skillful.               Another embodiment of the
present invention Therefore, It takes a relatively long time to peel  50
provides a film peeling apparatus for peeling a film the translucent resin
film, and therefore the time re-  from a substrate, the specific feature of
which resides quired for manufacturing the printed circuit board is in-  in
that the apparatus is characterized In that said film reased as much.
peeling guide member (6B) comprises a peeling The above described problems
and other prob-    mechanism for peeling said film with an adhesive lems to
be solved by the Invention and the features   55   member. of the invention
will become more apparent reading     Provided according to another aspect
of the in- the following description in conjunction with the ac-  vention
is a method for peeling a film from a substrate companying drawings.
using the apparatus according to the Invention, 2   



3                   EP0212597B1                     4 wherein atthe
beginning of peeling of thefilmthesub-  ample useful for understanding It.
strate (1) Is conveyed at a speed greater than the     This invention will
be described with reference to speed at which the initially peeled part of
said film Is  a device for peeling off the protective film of a printed
conveyed and wherein                               circuit board to which
the technical concept of the in- - the film peeling guide member sets the
direc-   5   vention is applied. tion of peeling said film raised to a
predeter-  In the accompanying drawings, like parts are mined angle;
designated by like reference numerals or characters. - the film raising
means (4) peel off a partof said  Fis. 1 Is a diagram outlining the
arrangement of film (1 D) and stick said part onto said film peel-  a
mechanism of peeling and conveying the protective Ing guide (6B);
10  film of a printed circuit board which Is one embodi- - the film
conveying means support said film    ment of the Invention. stuck ontosaid
film peeling guide member (6B)     In the embodiment, the mechanism of
peeling and remove said film (1D) out of said appara-  and conveying the
protective film of a printed circuit tus; and
board mainly comprises: conveying rollers 2 for con- - the guide member
moving means cause said  15  veying printed circuit boards 1; and
conveyance con- film peeling guide members (6B) to approach   trol rollers
3. As shown In Fig. 2, in the printed circuit said substrate (1) and to
move away from said  board, copper conductive layers I B are formed on
substrate (1).                                both sides of an Insulated
substrate 1A. On each of the copper conductive layers 1 B, a laminated
layer In the accompanying drawings:                 20  consisting of a
photosensitive resin layer 1C and a translucent resin film (or protective
film) 1D is Fig. 1 Is a sectional view outlining the arrange-  formed. The
photosensitive resin layer 1C has been ment of a protective film peeling
and conveying  exposed to have a predetermined wiring pattern. mechanism
for a printed circuit board which Is a   The aforementioned conveying
rollers 2 and con- first embodiment of this invention;        25  veyance
control rollers 3 are so arranged that the Fig. 2 Is an enlarged
perspective view showing  printed circuit board 1 is conveyed in the
direction of essential components of the conveying mecha-    the arrow on a
conveying path indicated by line A-A nism in Fig. 1;
in Fig. 1. Fig. 3 Is a diagram for a description of the princ-  The
aforementioned protective film arising mech- pie of the embodiment;
30  anism Istoarisea partofthetranslucentresinfilm 1D Fig. 4 Is an enlarged
sectional view outlining the  when the top edge of the printed circuit
board comes arrangement of essential components of the     to a
predetermined position as shown in Fig. 3. More peeling and conveying
mechanism;                specifically, an adhesive roller unit 4 is pushed
Fig. 5 Is a perspective view outlining the arrange-  against the
translucent resin film 1 D of the printed cir- ment of the film peeling
mechanism shown in Fig.  35  cuit board 1 so that It adheres to the resin
film 1D, and 1;                                              under this
condition the adhesive roller unit 4 is Fig. 6 is a perspective view
outlining essential  moved upwardly to positively arising a part of the
components of stationary belt conveyors and    translucent resin film ID.
Each adhesive roller unit 4, film peeling guide members In Fig. 1;
as shown in Fig. 4, comprises: a cylindrical roller on Fig. 7 is an
enlarged sectional view outlining the   40  the cylindrical surface of
which an adhesive material arrangement of essential components of one
layer 4A is formed; and a movable arm 4C with a ro- modification of the
peeling and conveying mech-  tating shaft 4B. The arm 4C is used to move
the ad- anism of Fig.1;                                 hesive roller 4 up
and down by the rotation of a gear Fig. 8 is an enlarged sectional view
outlining the  mechanism 5. As shown in Fig. 5, the arms 4C and in-
arrangement of essential components of another  45  terposed between
movable conveying belts 6Cb. modification of the peeling and conveying
mech-    When, as shown in Fig. 4, the arms 4C are moved anism of Fig. 1;
In the direction of the arrow B so that the adhesive Fig. 9 is a
perspective viewoutlining arrangement  material layers 4A are brought into
contact with the of one modification of the film peeling guide  top end
portion of the translucent resin films 1D. member,
50   When, under this condition, the printed circuit board Fig. 10 is an
enlarged sectional view outlining the  I Is conveyed the direction of
conveyance by the con- arrangement of essential components of still an-
veyance control rollers 3 while the arms 4C are other modification of the
peeling and conveying  swung In the direction of the arrow C, the adhesive
mechanism of Fig. 8; and                        material layers 4A pull up
the translucent resin films Fig. 11 is a perspective view of the mechanism
55  1D. In this case, the photosensitive resin layers IC shown In Fig. 10.
will never be peeled off the conductive layers 1 B be- The arrangement of
Fig. 7, 8 and 10 is presented  cause the force of adhesion of the
photosensitive res- not as an embodiment of the invention, but as an ex-
In layer IC and the conductive layer I B and thatof the 3  



5                  EP 0 212 597 B1                6 Insulating substrate 1A
and the conductive layer 1B  circuit board 1. That Is, the speed of peeling
and con- are larger than the force of adhesion of the translu-  veying the
translucent resin film 1D is made equal to cent resin film 1D and the
photosensitive resin layer  the speed of conveyance of the printed circuit
board 1C.                                              1, whereas at the
start of peeling the speed of convey- As is apparent from the above
description, the   5   ance of the printed circuit board is made higher
than adhesive roller units 4 simple in construction can  the speed of
peeling and conveying the translucent raise parts of the translucent resin
films 1 D. In this  resin film 1 D, so that the peeling angle of the trans-
case, the part of each translucent resin film 1D can  lucent resin film 1D
is obtuse with respected to the dl- be raised merely by abutting the
respective adhesive  rection of conveyance of the printed circuit board 1.
roller unit 4 against the translucent resin film 1D.  10  The end of each
film peeling guide member BB is Therefore, no mechanical Impact Is applied
to the  spaced from the printed circuit board 1 to the extent printed
circuit board, and the photosensitive resin lay-  that It Is not rubbed by
the printed circuit board 1. em IC will never be damaged or broken.
The end of each film peeling guide member Is As the adhesive roller units 4
are provided along  arcuate, small in curvature, for instance not more the
path of conveyance of the printer circuit board 1,  15  than 3 mm. the
parts of the translucent resin films 1D can be au-  The film peeling guide
member 6B is designed as tomatically peeled therefrom.
described above, to stabilize the peeling position and Each peeling
conveying mechanism 6, as shown  to apply uniform peeling stress to the
translucent res- in Figs. 1 and 4, comprises: a stationary belt conveyor
in film 1 D and the photosensitive resin layer 1 C. 6A; a film peeling
guide member 6B; a movable belt  20  If the apparatus Is so modified that
shown In Fig. conveyor 6C; and a film removing conveying belt  7 the
peeling angle of the translucent resin film 1D mechanism 6D.
with respect to the direction of conveyance of the As shown in Figs. 1, 4
and 6 (perspective view  printed circuit board 1D is obtuse whereby the
speed showing essential components), each stationary belt  of peeling and
conveying of the translucent resin film conveyor 6A comprises; a pair of
rollers Aa and 6Aa,  25  1D is substantially equal to the speed of
conveyance and an endless belt 6Ab laid over the rollers 6Aa and  of the
printed circuit board 1, more uniform stress can 6Aa'.
be applied to the translucent resin film 1D and the Each movable belt
conveyor 6C, as shown in    photosensitive resin layer 1C. Figs. 1, 4 and
5, comprises: a pair of rollers 6Ca and  In addition, if each film peeling
guide member 6B 6Ca'; and an endless belt laid over these rollers 6Ca   30
is so designed that, as shown In Fig. 8, the peeling an- and 6Ca'. The
movable belt conveyors 6C are so de-  gle 0 (as viewed from the direction
of conveyance of signed that each of the conveyors 6C Is driven by an  the
board 1) of the translucent resin film 1D can be air cylinder 6Cc through
the roller 6Ca to approach or  set to a value In a range of from an obtuse
angle [err] contactthe belt 6Ab of the stationary beltconveyor 6A  to
substantially right angles [er] with respect to the di- or the film peeling
guide member 6B. The movable  35  rection of conveyace of the printed
circuit board 1, a belt conveyors 6c operate to positively hold on the
best peeling angle [err] can be set according to the peel- film peeling
guide members 6B the translucent resin  ing and conveying speed and the
peeling stress. films 1 D peeled off by the adhesive rollers 4, respec-  As
each of the peeling and conveying mechanism tively.
6 is made up of a stationary belt conveyor 6A, the film Each translucent
resin film 1D peeled off by the  40  peeling guide member 6B and the
movable belt con- adhesive roller 41s held by the stationary belt convey-
veyor 6C as was described above, the translucent or 6A and the movable belt
conveyor 6C (as Indicated  resin film 1D raised by the adhesive roller 4 Is
guided bythe dotted lines In Fig. 4), and the pairf rollers Aa  by the film
peeling guide member 6B and conveyed and 6Aa' and the pair of rollers 6Ca
and 6Ca' are driv-  while being held by the stationary belt conveyor 6A en
so that the translucent resin film is continuously  45  and the movable
belt conveyor 6C, so that it Is moved peeled off and removed.
out In the direction of the arrow "OUT" In Fig. 4, 7 or Each of the a film
peeling guide members 6B is  8. provided in the housing of the film peeling
device on  Each of the film removing conveying belt mech- the respective
stationary belt conveyor 6A to support  anisms 6D, as shown in Fig. 1,
comprises a plurality the belt 6Ab.                                50  of
rollers 6Da and a pairof belts 6Db. The film remov- The film peeling guide
member 6B Is so designed  ing conveying belt mechanism 6D Is so designed as
that, In order to prevent the variation of the peeling  to remove the upper
layer namely, the translucent position of the translucent resin film 1D,
the variation  resin film 1 D of the printed circuit board 1. of peeling
stress thereof and to prevent the photosen-  In each of the movable belt
conveyor 6C, Instead sitive resin layer 1C from being damaged or broken,
55  of the air cyiinder 6Cc an electromagnetic solenoid or guides the
translucent resin film 1D In such a manner  hydraulic cylinder may be
employed. that the peeling angle of the latter 1D is obtuse with  The film
peeling devices are arranged In the path respect to the direction of
conveyance of the printed  of conveyance of the printed circuit board 1 as
descri- 4 
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following operations are automatical-   The stationary belt conveyor BA and
the movable ly carried out: raising a part of each translucent resin  belt
conveyor 6C are so designed that the movable film 1D of the printed circuit
board 1, peeling and con-  belt conveyor 6C (at the position Indicated by
the dot- veying the translucent resin film 1D with the peeling  ted lines)
supports the translucent resin film 1 D In co- and conveying mechanism 6,
and positively removing   5   operation with the stationary belt conveyor
6A which the translucent resin film lD thus peeled.         has been
partially peeled off bythefluid jetting mech- After the translucent resin
films 1D have been  anism 5, which the rollers 6Aa and the rollers 6Ca are
peeled off the printed circuit board 1 by the above-  driven, so that the
translucent resin film 1D is peeled described film peeling devices, the
printed circuit  off and removed out of the peeler. board 1 is transferred
by the conveyance control roll-  10  The aforementioned film peeling guide
members ers 3 and the conveying rollers 2 to a developing unit  6B are
provided on the frame of the film peeling de- where the photosensitive
resin layers 1C are subject-  vice which Is on the side of the stationary
belt convey- ed to developing.                                  or 6A, and
are disposed between the belts 6Ab. For Instance, the film peeling guide
member 6B     The film peeling guide members 6B are so de- may be replaced
by one which is formed by arranging   15  signed in construction as to
prevent the occurrence a plurality of bar-shaped members in the form of a
of the difficulties that, when the translucent resin film duck-board as
shown In Fig. 9. In this example, the  1D Is peeled off, the peeling
position is varied, the top bar-shaped member is arcuate In section, being
peeling stress becomes non-uniform, and the photo- small in curvature
radius.                         sensitive resin layer 1C is damaged or
broken, and to While the Inventions has been described with ref-  20  guide
the translucent resin film 1 D in the film peeling erence to the case where
the films are peeled off the  direction. That is, the film peeling guide
members 6B printed circuit board, it Is obvious that the technical  are so
designed that the peeling angle [err] of the trans- concept of the
Invention can be applied, for instance,  lucent resin film 1D raised (which
is the angle formed to the case of removing protective films from dressed
between the translucent resin film 1 D which is to be boards which are used
as building materials.  25  peeled off and the same translucent resin film
1D The apparatus is so designed that a part of the  which has been peeled
off) is a right angle to an ob- film is raised from the substrate and the
film thus  tuse angle (90[err] to 150, preferably about a right an- raised
Is peeled and conveyed In a direction substan-  gle) with respect to the
board 1. tially perpendicular to the substrate. Therefore, uni-  Each of
the film peeling guide members 6B is form peeling stress Is applied to the
f ilms such as the   30  positioned close to the board 1 to the extent that
its translucent resin films and the photosensitive resin  end does not rub
the board 1, and the guide member layers and the peeling positions are
stabilized. Ac-  6B is moved in the direction of the arrow K so that,
cordingly, the difficulties that, during the operation of  when the board 1
is conveyed, the photosensitive res- peeling the film such as the
translucent resin films,  in layer 1C may not be damaged. the peeling
position is shifted or the peeling stress is  35  The guide members 6B are
moved, for instance, changed can be eliminated. In addition, the peeling
by a servo motor, an air cylinder or the like in syn- can be
automaticallyaccomplished without damaging   chronization with the peeling
mechanism. Further- the photosensitive resin layers.
more, the film peeling guide members 6B are so de- As the films can be
peeled from the substrate   signed that they are moved when the translucent
res- readily and instantaneously, the time requires for  40  In film 1D is
supported by the stationary belt conveyor peeling the film from the
substrate can be reduced.  6A and the movable belt conveyor 6C. A
modification of the film removing mechanism 6    The film peeling device
may be so modified that will be explained which comprises: a stationary
belt  the peeling angle [err] of the film peeling guide members conveyor
6A; film peeling guide members 6B; a mov-  6B can be changed when
necessary. able belt conveyor SC; and a film removing conveying   45  The
end portion of each of the film peeling devic- belt mechanism 6D.
es 6B Is arcuate in section, or small In the radius of The stationary belt
conveyor 6A, as shown In    curvature,, e.g., 3 mm or less In the radius of
curva- Figs. 10 an 11 (a perspective view showing essential  ture as In the
mechanism shown In Fig. 8. components), comprises a plurality of pairs of
rollers  The film peeling guide members 6B thus provid- 6Aa, and a
plurality of belts 6Ab laid over the rollers  50  ed stabilize the peeling
position, and allow the appli- 6Aa.
cation of uniform peeling stress to the translucent The movable belt
conveyor 6C, as shown In Figs.  resin film 1 D and the photosensitive resin
layer 1 C. 1 and 8, comprises a pair of rollers 6Ca, and a belt   As was
described above, the positions of the film 6Cb laid over the rollers 6Ca.
The movable belt con-  peeling guide members 6B can be changed. There-
veyor 6C Is so designed that It Is swung about one of  55  fore, the film
peeling guide members 6B can be posi- the rollers 6Ca by an air cylinder
6Cc so as to ap-  tioned closed to the board 1 so that the peeling means
proach or contact the belts 6Ab of the stationary belt  effectively acts on
the entire peeling surface of the conveyor 6A or the film peeling guide
members 6B.  translucent resin film ID from the end of the board 1 
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peeling guide members 6B, with the results     (6B), and a movable belt
conveyor (6C) for that the initial peeling effect is Improved, and the
holding said film (1D) attached to said film translucent resin film 1 D can
be positively stuck onto   peeling guide member (6B) to peel and con- the
film peeling guide members 6B. On the other            vey said film (1D),
the movable belt convey- hand, where the film peeling guide members 6B are
5      or (6C) permitting a movement to approach moved away from the board
1, the photosensitive res-       or contact the stationary belt conveyor
(6A) In film 1C can be protected from damage when the           or the film
peeling guide member (6B) for board 1 Is conveyed. Even if some of the gaps
formed       peeling said film. by the protruded pressing members 4A are
unsatis- factory, the transparent resin film 1D can be peeled   10  2. Film
peeling apparatus as claimed in claim 1, off without fail.
characterized in that said film peeling guide Each of the film removing
mechanisms Is made       member (6B) Is so arranged that there Is a small
up of the stationary belt conveyor 6A, the film peeling  gap between said
film peeling guide memberand guide members 6B, and the movable belt
conveyor       said substrate (1). 6C as was described above. Therefore,
the translu-  15 cent resin film 1D partially peeled off by the peeling  3.
Film peeling apparatus as claimed In claim 1, means is guided by the film
and supported by the sta-  characterized In that the end portion of said
film tionary belt conveyor 6A and the movable belt con-    peeling guide
member (6B) is arcuate in section, veyor 6C, as a result of which the
translucent resin  having a small radius of curvature. film 1D is conveyed
while being peeled off, and re-  20 moved In the direction of removal, or
in the direction  4. Film peeling apparatus as claimed in claim 1, of the
arrow OUT.                                     characterized in that said
film peeling guide Since the film conveying mechanism 6 are pro-
member (6B) is angularly movable. vided in the board conveyance path, the
translucent resin films ID peeled off by the peeling means can be   25  5.
Film peeling apparatus as daimed in claim 1, positively and automatically
removed from the peeler.  characterized In that said film peeling guide
Therefore, the time required for removing the trans-  member (6B) is
linearly movable. lucent resin films from the board can be greatly short-
ened.                                              6. Film peeling
apparatus as claimed In claim 1, After the translucent resin films ID are
peeled off  30  characterized In that said film peeling guide by means of
the peeling means and the film convey-    member (6B) comprises a peeling
mechanism for Ing mechanism 6, the board 1 is delivered to a devel-
peeling said film with an adhesive member. oping unit by the conveyance
control rollers 3 and the conveying rollers 3, where the photosensitive
resin  7. Method for peeling a film from a substrate (1) us- layers 1C are
subjected to developing.        35      ing the apparatus according to
anyone of the pre- ceeding claims, wherein at the beginning of peel- Ing of
the film the substrate (1) is conveyed at a Claims
speed greater than the speed at which the Initially peeled part of said
film is conveyed and wherein 1. Film peeling apparatus for peeling a film
from a   40  - thefilm peeling guide member(6B) sets the substrate (1) with
means for conveying said sub-       direction of peeling said film raised
to a pre- strate (1) at the beginning of peeling of said film    determined
angle; at a speed greater than the speed at which the Ini-  - the film
raising means (4) peel off a part of tially peeled part of said film Is
conveyed, that ap-  said film (1D) and stick said part onto said paratus
comprising:                       45           film peeling guide member
(6B); - film raising means for raising a part of said    - the film
conveying means support said film film from sad substrate (1);
stuck onto said film peeling guide member - a film peeling guide member
(6B) onto             (6B) and remove said film (1D) out of said which said
part is attached and film peeling       apparatus; and and conveying means
(6), wherein      50         - the guide member moving means cause - the
film peeling guide member (6B) Is ar-          said film peeling guide
members (6B) to ap- ranged substantially perpendicular to the
proach said substrate (1) and to move away direction of conveyance of said
substrate          from said substrate (1). (1) thereby setting the
direction of peeling of said film;                         55 - the film
peeling and conveying means (6)   Patentansprilche comprising a stationary
belt conveyor (6A) 
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to the film peeling guide members 6B, with the results     (6B), and a
movable belt conveyor (6C) for that the initial peeling effect Is improved,
and the       holding said film (ID) attached to said film translucent
resin film 1 D can be positively stuck onto    peeling guide member (6B) to
peel and con- the film peeling guide members 6B. On the other
vey said film (ID), the movable belt convey- hand, where the film peeling
guide members 6B are   5      or (6C) permitting a movement to approach
moved away from the board 1, the photosensitive res-       or contact the
stationary belt conveyor (6A) in film 1C can be protected from damage when
the           or the film peeling guide member (6B) for board 1 is
conveyed. Even If some of the gaps formed       peeling said film. by the
protruded pressing members 4A are unsatis- factory, the transparent resin
film 1D can be peeled   10  2. Film peeling apparatus as claimed in claim
1, off without fall.                                     characterized in
that said film peeling guide Each of the film removing mechanisms Is made
member (6B) Is so arranged that there is a small up of the stationary belt
conveyor 6A, the film peeling  gap between said film peeling guide member
and guide members 6B, and the movable belt conveyor       said substrate
(1). 6C as was described above. Therefore, the translu-  15 cent resin film
1D partially peeled off by the peeling  3. Film peeling apparatus as
claimed in claim 1, means is guided by the film and supported by the sta-
characterized in that the end portion of said film tionary belt conveyor 6A
and the movable belt con-    peeling guide member (6B) is arcuate in
section, veyor 6C, as a result of which the translucent resin  having a
small radius of curvature. film 1D is conveyed while being peeled off, and
re-  20 moved in the direction of removal, or in the direction  4. Film
peeling apparatus as claimed in claim 1, of the arrow OUT.
characterized in that said film peeling guide Since the film conveying
mechanism 6 are pro-      member (6B) is angularly movable. vided in the
board conveyance path, the translucent resin films ID peeled off by the
peeling means can be   25  5. Film peeling apparatus as claimed in claim 1,
positively and automatically removed from the peeler.  characterized in
that said film peeling guide Therefore, the time required for removing the
trans-  member (6B) is linearly movable. lucent resin films from the board
can be greatly short- ened.                                              6.
Film peeling apparatus as claimed In claim 1, Afterthe translucent resin
films ID are peeled off  30  characterized in that said film peeling guide
by means of the peeling means and the film convey-    member (6B) comprises
a peeling mechanism for ing mechanism 6, the board 1 is delivered to a
devel-  peeling said film with an adhesive member. oping unit by the
conveyance control rollers 3 and the conveying rollers 3, where the
photosensitive resin  7. Method for peeling a film from a substrate (1) us-
layers 1C are subjected to developing.        35      Ing the apparatus
according to anyone of the pre- ceeding claims, wherein at the beginning of
peel- ing of the film the substrate (1) is conveyed at a Claims
speed greaterthan the speed atwhich the initially peeled part of said film
is conveyed and wherein 1. Film peeling apparatus for peeling a film from a
40  - thefilm peeling guide member(6B) sets the substrate (1) with means
for conveying said sub-        direction of peeling said film raised to a
pre- strate (1) at the beginning of peeling of said film    determined
angle; at a speed greater than the speed at which the in-    - the film
raising means (4) peel off a part of tially peeled part of said film Is
conveyed, that ap-   said film (1 D) and stick said part onto said paratus
comprising:                        45          film peeling guide member
(6B); - film raising means for raising a part of said    - the film
conveying means support said film film from said substrate (1);
stuck onto said film peeling guide member - a film peeling guide member
(6B) onto             (6B) and remove said film (1D) out of said which said
part is attached and film peeling       apparatus; and and conveying means
(6), wherein      50         - the guide member moving means cause - the
film peeling guide member (6B) is ar-          said film peeling guide
members (6B) to ap- ranged substantially perpendicular to the
proach said substrate (1) and to move away direction of conveyance of said
substrate          from said substrate (1). (1) thereby setting the
direction of peeling of said film;                         55 - the film
peeling and conveying means (6)   PatentansprOche 



comprising a stationary belt conveyor (6A) having said film peeling guide
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Films von elnem Substrat (1) mIt elnem Mittel      nach elnem der
vorangegangenen AnsprOche, zum Transportieren des Substrata (1) mit einer
worin zu Beginn des Abschalens des Films das Geschwindigkeit, die zu Beginn
des Abschalens      Substrat (1) mit olner Geschwindigkeit transpor-
gr813er ist als die Geschwindigkeit mit der der an-  tiert wird, die
grOI~er fst als die Geschwindigkeit fingllch abgeschalte Tell des Films
transportiert   5  mit der der anfinglich abgeschilte Tell des Films wird,
wobel die Vorrichtung aufweist:             transportiert wird und worin -
eln Filmanhebmittel zum Anheben eines            - das
Filmabschal-FKhrungsgiled (6B) die Tells des Films von dem Substrat (1);
Richtung desAbschilensdes zu elnem vor- - eln Fiimabschil-FOhrungsglied
(6B), auf            bestimmten Winkel angehobenen Films dem dieser Teil
angebracht Ist und sin  10         festlegt; Filmabschil- und
Transportglied (8), worn        - das Filmanhebemittel (4) einen Tell des -
des Filmabschal-FOhrungsglied (6B) Im              Films (ID) abschalt und
diesen Tell auf das wesentlichen senkrecht zu der Transport-
Filmabschal-FOhrungsglied (8B) anheftet richtung des Substrata (1)
angeordnet [st,       - des Filmtransportmittel den  an dem wodurch die
Rlchtung des Abschilens des  i1        Fllmabschal-FOhrungsglied (6B)
angehef- Film festgelegt let;                              teten Film tragt
und den Film aus der Vor- - des Filmabschil- und Transportglied (6) ei-
richtung entfernt; und nen stationaren Bandtransportlerer (6A)          -
des Bewegungamittel des Frlhrungsglledes mit dem Filmabschal-FOhrungsglied
(6B)             des FllmabschAl-Frahrungsgiled (6B) ver- und elnen
beweglichen Bandtransportberer  20       anlailt sich dem Substrat (1) zu
nahern und (BC) zum Halten des Films (1) aufwebet, der        sich von dem
Substrat (1) weg zu bewegen an dem Filmabschil-FOhrungsglled (OB)
angebracht ot, urn den Film (I D) abzuscha- len und zu transportieren,
wobei der be-   Revendlcations wegliche Bandtransportlerer (SC) sine Be-
25 wegung erm5glicht, urn sich dem stationa-  1. Dispositifde pelage de
film, servant A s6parer un ron Bandtransportierer (BA) oder dem
film d'un substrat (1) par pelage, comprenant des Filmabschil-FOhrungsgiled
(6B) zum Fllm-      moyens servant A transporter le substrat (1) au
abschilen zu nahern oder zu kontatileren.     debut du pelage du film a une
vitesse sup6rleure so      A la vitesse a laquelle la partie Initialement
pel~e 2. Fllmabschilvctng nach Anspruch 1, dadurch          du film eat
transportee, ce dispositif compre- gekennzeichnet
daldasFilmabschlFrihrungsied        nant: (6B) so angeordnet Ist, daB sin
schmaler Spalt       - des moyens de soulevement de film, ser- zwischen
FilmabschAl-Fahrungsglied und dem             vant A soulever une partie du
film vbs-a-vib Substrat (1) entsteht.                    35           du
substrat (1); - un organs de guidage de pelage de film 3.
Filmabschalvorrichtung nach Anspruch 1, da-             (6B), dont ladite
partle eat rendue solidaire, durch gekennzeichnet, dael der Endabschnitt
des        et des moyens de pelage et de transport de
Filmabschal-FOhrungsglieds (6B) im Querschnitt         film (6); mit einem
kielnen KrrOmmungsradius gekrflmmt  4o     - lorgane de guldage de pelage
de film (6B) Ist.                                                   dtant
disposi d'une maniere pratiquement perpendiculaire A la direction de
transport 4. Flimabschalvorrichtung nach Anspruch 1, da-             du
substrat (1), ce qul dtormnine la direc- durch gekennzelchnet, del des
Filmabschal-             tion de pelage du film; Ffhrungsglied (6B)
winkelig beweglich iLt.  45       - lee moyens de pelage et de transport de
film (6) comprenant un transporteur A ban- 5. Fllmabschilvorrichtung nach
Anspruch 1, da-             de (BA) fixe, qul comport. lorgane de gui-
durch gekennzeichnet, daBf das Filmabschal-            dage de pelage de
film (6B), etun transpor- FOhrungsglied (6B) linear beweglich ist.
tour A bande (6C) mobile servant A mainte- 60          nir le film (1D)
solkdairo de l'organe de gui- 6. Filmabschilvonichtung nach Anspruch 1, de-
dage de pelage de film (6B) de fagon A peler durch gekennzoichnet, daB des
Filmabschal-             et transporter lI film (ID), le transporteur A
FOhrungsgiled (6B) oinen Abschalmechanismus            bands (6C) etant
susceptible d'un mouve- mit elnem adhisiven Glied zum Abschilen des
ment lul permettant de s'approcher ou de 



Films aufweist.                           66           venir au contact du
transporteur A bands (6A) fixe ou de l'organe de guidage de pe- 7.
Verfahren zum Abschalen elnes Films von elnem           lage de film (68B),
en vue de peler le film. Substrat (1) unter Verwendung der Vorrichtung 7
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14 2. Dispositif de pelage de film solon la revendica- tion 1, caracterise
en co quo lorganeode guldage de pelage de film (8B) eat agenc6 de fagon
qu'il existb un petit intbrvalle entre cot organ. de gui- dage de pelage de
film et Is substrat (1).  s 3. Dispositif de pelage de film solon la
revendica- tion 1, caracteris6 en co quo la partle d'extrhmit6 de lIorgane
de guidage de pelage de film (6B) a une section arrondle pr6sentant un
petit rayon de   1o courbure. 4. Dlspositif de pelage de film solon la
revendica- tion 1, caract6rise en ce quo l'organo de guldage de pelage de
film (6B) eat agenc6 de fagon A pou-  15 voir etre anim6 d'un mouvement
angulaire. 5. Dispositif de polage de film solon la rovendica- tion 1,
caracterise en oe quo l'organe de guidage de pelage de film (6B) eat agenc6
de fagon A pou-  20 voir etre anime d'un mouvemont rectiligne. 6.
Dispositif de pelage de film solon la revendica- tion 1, caract6ris6 en co
quo l'organe de guldage de pelage de film (6B) comprend un mecanisme   25
de pelage servant A polor Is film au moyen d'un el6ment adh6esif. 7.
Proced6 permettant de peler un film d'un subs- trat (1) on utilisant un
dispositif solon i'une quel-  30 conque des revendications prhc6dentes,
solon loquel, au debut du pelage du film, Is substrat (1) eat transporte A
une vitesse superioure A la vites- se A laquolle la partie Initlalement
pele6 du film eat transport6e et solon loquel:          35 - lorgane de
guldage de pelage de film (6B) sort A determiner la direction de polage du
film soulev6 A un angle pr6fix6; - les moyens de soulevement de film (4)
se- parent une partlo du film (I D) par pelage et  40 font adhrer cdtte
partle sur lorgane de gui- dage de pelage de film (6B); - les moyens de
transport de film soutlen- nent Is film malntbnu de manilre adheranto sur
l'organe de guidage de pelage de film  45 (6B) et extralent le film (ID)
hors du dispo- sitif; et - les moyons de d6placement de lorgane de guidage
font s'approcher et s'6eolgner l'or- gane de guldage de pelage de film (6B)
du  so substrat (1). 65 85 S~~~~~~    


