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Eleld of” the fI nventi on Thg present invention rel ates totnéthod and deV|ce

fior peeling a fi Il m[aninated on a- printed circuit board or ﬂheﬁkﬂ S n ‘mxd
Description of the el'ated Art A printed circuit board for ‘u

el ectroni c equi pment includes an insulation panel and mnrlng

made of a material such as copper and has a given pattern forned on elther
one surface or both surfaces of the insulation panel. This type of printed
circuit.board is manufactured by the foll ow ng process. A___lam nated
“nmenber consi sting  of MEFHOD AND DEVICE FOR PgELING A FILM

BACKGROUND OF THE Ii_SlVENTION
i. [Field of the Invention .
The present 1nventlon relates to method and
5 device for peeling a film laminated on a printed
circuit board or the like.

2. Description of the Related Art
A printed circuit board for use in electronic

equipment includes an insulation panel and wiring.

10 The wiring is made of a material such as copper and
has a given pattern formed on either one surface or
both surfaces of the insulation panel. This type .
of printed circuit board is manufactured by the
following process.

15 A laminated member consisting of a
photosensitive resin (photoresist) layer and a
light transmissive resin film (a protective film)
is laminated by thermal pressure on a conductive
layer provided on an insulation panel by use of a

20 roller. Next, a wiring pattern film is further put

' on the laminated member, and the photoresist layer
' is exposed to 1light for a given period of time

through the wiring pattern film and light

_ transmissive resin. film. After the 1light

.- S transmissiﬁe resin film'is peeled off, the exposed
photoresist layer is developed to thereby form an
etching mask pattern. Then the unnecessary
portions of the conductive leyer are removed by
etching,'so that a prinfed circuit board having a

.30 ' _glven wiring pattern is formed.
o cOnventlonally, there have been methods and
devices for ' automatlcally_ peellng the
above-mentioned _;protective film in the
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Conventsi onal |y, tbertibmvefbeclaminadeés &hdn film (con51st1ng of a :

photoresist layer and a light transmissive resin

film respectively put on a circuit board) with the

vibration of a rod of a vibrator, to thereby float

part of the light transmissive film from the

10 ~ photoresist layer. | |

' When two laminated thin films are respectively

put on both of the front and back surfaces of the

circuit board, two vibrator rqu are respectively

provided on the front and back sides of the circuit

15 . board in such a manner ﬁhat they are mutually

opposed to each other. Thus, by' beating

synchronously the front and back sides of the

circuit board with the leading ends of the rods

through the laminated thin films, the circuit board

20 is allowed to receive the same force from the front

and back sides. The result is to prevent

distortion of the circuit board.

However, when the two laminated thin films are

coated on the front and back sides of the circuit

FH " board as mentioned above, the coated positions can

vary relative to each other. In this case, the

positions of the end portions of the laminated thin

films in the advancing direction of the circuit

_ board raise a problem in connection with the

30 peeling positions thereof. To absorb such great

variations, it can be expected that, while moving

the leading ends of the rods in a relatively great

stroke from the positions of the end portions of

the mutually displaced films, the end portions of

35 _ . the lamlnated thin film are beaten assuredly by the
rods leadlng ends to thereby float the same.



. devices for automatically . peeling t he above,nEn'i@mggma}hsBun hwd
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process of the printed circujt board For exanple, in Japan SQ]MHEE!N “Im
Publ i.cati on No. 6-3550 of Heisei, a thin filmpeeling device

floating nmeans whi ch beatghidefdd, Rad Wh(i:fm%é ¥F tdkcdntsi 6£f tha
(consisting of a hotoreS|st Iayer and a ansE%SS|ve resin_film

ol
respectively put bﬁ%??@u#?lﬂo§ﬂéﬁﬁmqqﬁt& terhed: PEn HISHIR 5P a
vibrator, to thergh¥rébpadetermine the starting points of vibration

application by the rods of the vibrators. However,

5 if the starting points are very close to the
leading end of the circuit board in the advancing
direction thereof, then the leading ends of the
vibrator rods may perform a circuit board beating
operation off of_the circuit board. This causes

10 _ the two rods leading ends to beat each other idly
. and thereby damage themselves.

Also, when a pair of vibrator rods are
dispbsed on the front and back sides of a thin
circuit board in a mutually opposing manner as in

15 - the above-mentioned conventional peeling device,
then the circuit board is caused to deform.

'Therefore, the positions of the upper and lower
rods must be set with considerably high precision.

SUMMARY OF THE INVENTION L
20 The present invention aims at eliminating the

above drawbacks found in the above-mentioned
conventlonal film peellng method and device. It is
an object of the invention to provide a film
peeling method and device which prevents damage to
25 front and back rods resulting from hitting each
other even if the range of vibration appiication by
the rods of the vibrators is 1ar§e, and also
permits the displacement between the positions of
the rods ends of the vibrators during the sétting
30 stage. '

In attaining the above object, according to
the invention, there is provided a film péeling
method in which two laminated thin films each
consisting of a photoresist layer and a light

-35 . transmissive film are respectively coated on the
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| am nated thin filnms are r.espectively put on both of thé‘fro
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the front and back surfaces of the circuit board

at they

er

respectively as well as the leadlng ends of the

rods are disposed to face each other with the
circuit board between them, the vibratory motions
of the rods are applied onto the end portions of
the respective laminated thin films coated on the
front and back surfaces of the circuit board to
thereby float part of the light transmissive films

' from the associated photoresist layers, and the
- films are peeled off from the floated portions of

the light transmissive films, the method comprising
the steps of: setting the positions of the front
and back rods leading ends with respect to the
circuit board so as to offset each other along the
surface of the circuit board, back and front backup
members are respectively disposed in such positions
as are respectively opposed to the front rod

leading end and the back rod leading end through

the circuit board and the laminated thin films, and
the back and front backup members are moved along
the circuit board and the two laminated thin films
respectively in synchronizatiohfwith said mutually
facing front and back rod leading ends.

The starting points of application of the
vibratory motions to the laminated thin films by
the rod leading ends may be reépeétively set as the
end portions of the laminated ‘thin films on the

"front and  back surfaces of the circuit board

further distant from the end edge of the adjoining
circuit board, and the front and back rod leading
ends as well as‘thé back and front backup members
may be moved by a given dlstance from the starting
points while the vibratory motlons are being
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board as nentioned above, the coated positions can vary r el athiyv8hettdlag

ot her.

"In this case, the positions of the end portiong bf t

t:hin filnms in the advancing direction of the circuit board r ai
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films in the rod moving direction.

Moreover, in attaining the above object,
according to the invention, there is provided a
£film peeling device which includes film floating
means, after two laminated thin films each
cbnsisting' of a photoresist layer and a 1light
transmissive film are respectively coated on the
front and back surfaces of a circuit board, two

‘vibrators each including a rod are respectively

disposed above and below the circuit board in such
a manner that they surround the circuit board from
the front and back surfaces of the circuit board
respectlvely as well as the leadlng ends of the
rods are disposed to face eéach other with the
circuit board between them, for applying the
vibratory motions of the rods onto the end portions
of the laminated thin films respectively coated on
the front and back surfaces of the circuit board to
thereby float part of the light transmlss1ve films
from their respectlve photores1st layers, and film
peellng_means for peeling the films in the floated
portions of the light transmissive films, wherein
the p051tlons of the front and back rods leading
ends with respect to the c1rcu1t board are set SO
as to offset each other along the surface of the

" ecircuit board, ‘and also wherein the film peeling
device further includes back and front backup
 members respectively provided at positions opposed

to the front and back rods leading ends through the
circuit board and the laminated thin films and
movable in contact with and along the circuit board
and the laminated thin films in synchronization
with the opposed front and back rods leading ends.
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t he p05|t|ons of the ends of the | ani nated t HihigSheet bins BeandRe nilaced

550 Thek R, (kbR B copo
hard rubber and may also be rollers.

_ The film floating means may be so structured
as to include rod moving means which moves the
front and back rods leading ends relatively in the
advancing direction of the circuit board.
Moreover, the film floatlng means may include film
leading end sensors and a control device. The film
leading end sensors respectively detect the leading
ends of the front and back laminated thin films in
the advancing direction of the circuit board. The
control device detects the leading end of the
laminated thin film existing further distant from
the 1leading end of the circuit board in the
advancing direction in accordance with output
signals from the film ieading end sensors, controls
the rod moving means to position the front and back
rods 1ead1ng ends at the detected leadlng end, and
moves them by a glven distance from the position in
the circuit board advancing direction.

The laminated thin film sensors each includes
a pair of conductive contacts disposed spaced apart
from each other in the width direction of the
circuit board and contactable with the surfaces of
the circuit board and the laminated thin films
respectively',coated on the circuit board. The
laminated thin'film sensors runs over the laminated
thin films when the pair of conductive contacts
come into contact with conductive | layers
respectively proVided on the surfaces of the
“circuit board, and outputs a thin film detect
signal when the conduction is cut off.

According to the method of the invention, back

and front backup members serve as receiving members

. -6-
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.leadlng ends through the laminated thin films and

circuit board, even if the leading ends of the

front and back rods are so disposed as to offset

each other along the surface of the circuit board
and the front and back surfaces of the circuit
board are beaten at different positions by the
offset leading ends, the circuit board cannot be

' distorted; This permits some difference in
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ends when their positions are set. Alsb,_since the
front and back rods leading ends do not face each
other, even when the rods leading ends slip off the
circuit board,'they will not beat each other idly
resultlng in damage to each other.

Even if the positions of the end portlons of

_the- front and back-lamlnated_thln films on the

circuit board are much different from each other,

~ the films can still be peeled assuredly.
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If the backup members are rollers which are in
rollable contact in the rod moving direction, they
do not rub against the films while they are in
motion. Also, as they are in direct contact with
and are rotated_With respect to the rods leading
ends, they are not beaten at the same positibn by
the rods leading ends and, therefore, receive

little damage.

According to the device of'the inﬁention, even
if the front and back rods leading ends are
displaced in position from each other, the circuit
board cannot be distorted, thus, positional
displacement of the front and back rods leading

ends is permitted. Further, even if the rods are

vibrated at positions off the circuit board, the
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?he i nvention, there is provided a filmpeeling neth In CShe
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| am nat ed th|n films eaghiconsisting of a photoreS|st Iayer- ™
t:ransmi ssive filmare respectively coated on the 4 front I }
surfacss or adC|rCU|; board, tmo V|brators each including a- ro are
respectively di sposed abo e a C|r t ?Pf nner
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' synchronously, then the back and front backup

5 members are moved together with them so that the

back and front backup members are always
respectively p051tloned opposed to the associated
. front and back rods leading ends. '

If the backup members are formed of hard

10 rubber,;they can absorb shocks given by the opposed

' rods leading ends. Also, since they are in surface
contact with the circuit board and laminated thin
films, some positional difference with respect to
their respectlve opposed rods leading ends can be

15 - allowed.

If the front and back backup members are
rollers, they do not rub against the film surfaces
when the rods are moved. Also, when beating idly,
the rods leading ends do not beat the same portion

20 repeatedly and,. therefore, the backup nembers
receive little damage.

The rods leading ends and the back-up rollers
opposed to them can be set at an arbitrary position

'of the laminated thin films coated on the circuit

25 board by means of the rod moving means. Even when
there exists a difference in the coated position
between the front and back laminated thin films, it
is possible to assuredly operate the rods leading
ends to thereby float the films.

30 ' _ The leading end positions of the front and
back laminated thin films are detected by the film
leadlng end sensors. With one of the leading ends
which is furtlier distant from the leadlng end of
the circuit board set as a reference, the front and

35 back rods 1ead1ng ends are set. Under the control
of the control dev1ce, the front and back leading
ends are moved in a given range ‘while they are

-8-
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lamlnated th1n film can be detected.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an enlarged side view'of the main
portions of an embbdiment of a film peeling device
according to the invention; ' i

F_‘J.g. 2 is a back view of the film peellng

device accordlng to the above embodiment of the

invention;
| Fig. 3 is a side view of a portion
correspondlng to the line III-III shown in Fig. 2;
Fig. 4 1s a side view of a portion of the
above film peeling device in the neighborhood of
sensors; '
Fig. 5 is an enlarged perspective view of a
thin film leading end sensor employed in the above

~ embodiment; and,

25

Fig. 6 is a general section v1ew to show the
operation of the above thin film leading end
sensor.

DESCRIPTION OF_ THE _PREFERRED EMBODIMENTS

Now, description will be given hereinbelow of
an embodiment of film peeling method ahd device
according to the invention with feference to the

accompanying drawings.

30

35

According to the present'embodiment as shown
in Fig. 1, there is provided a film peeling device

10 in which two laminated thin films 12A, 12B each

consisting of a photoresist iayer 11A and a light
transmissive resin film 11B are fespectively coated
on the front and back surfaces of a circuit board

- -
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end and
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the circuit board and the two laminated thin filns respecti verhy ﬂﬁH%Ekmﬂkmhwd :
synchroni zation with saj@ nutual |y facing front and back’rod I ”Ihll

The starting points of application of the vibratory motions to
lam nated thin filns by the rod | eadi ng ends may be respectively set as

~end portions of e t I At r .anda bpak swﬁfaces of
the circuit boaréIl é fKH %?aﬁ%a?éoﬁrﬁke engﬁ?aéggﬂh o

circuit board, aﬁuomﬁeamdnhaQﬁuY%RﬁﬂFQQﬁi}ﬁ%d?ﬂ ﬁﬁsrggpﬁgﬁF as the back
and- front baCkUpﬁ%’m@&% i’rbﬁtmm&i bicRk grods disi aand f¥&Bn @@ starting

points while thefﬂé%é%ﬁi&é £¥5%§%634§3633and below the circuit

5 board 14 in such a_hanner that they surround the

circuit board from the front and back surfaces of

the circuit board 14 respectively. The leading

ends of the front and back rods 18A and 18B are

dlsposed to face each other with circuit board 14

10 between them. The peeling device 10 includes fllm

| floating means 20 which applies the vibratory

motions of the front and back rods 183, 18B to the

end portiohs of the front and back laminated thin

films 12A, 12B to thereby float part of the light

15 transmissive resin film 11B from the photoresist

layer 11A, and film peeling means 22 for peellng'

the thus floated portion of the llght transmissive

resin film 11B. Also, according to the present

film peeling device 10, the positions of the

20 : leading ends of the front and back rods 18A, 18B

‘with respect to the circuit board 14 are arranged

to offset each other along the surface of the

circuit board 14 in a direction of the width of the

_ circuit board 14 and perpendicular to the advancing
25 direction of the circuit board 14.

A back back-up roller 24B and a front back-up
roller 24A are disposed at positions opposed to the
leadihg ends of the front and back rods 18A and
18B, respectively, through the circuit board 14 and

30 : two laminated thin films 12A, 12B. These rollers
are movable in rolling contact with and along the
circuit board 14 and laminated thin films 12A, 12B
in synchronizetion'with the leading ends of the

, mutually'opposing front and back rods 18A and 18B.

35 The front back-up roller 24A is supported by a
support member 26A of the front vibrator 16A and
the back back-up roller 24B is supported by a

-10-
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back and front backup nEﬂbers may be rollers which are P roII aced
vith the lanminated thin. films in the rod noving direction. Nbr I

attaining the above object, according to the invention, there Is _

filmpeeling devisgppdr€h nididerdes el | BEf | ﬁﬁéi n;ga@gar\slma&ﬁ@f tm} am nat ed
thin filns each conS|st|n of a phot gres and ansm ssi ve
filmare respectiVERP '€ f ??BH ﬁﬂﬂ % §ﬁF§é if%ﬁrCUIt
board, two vi br at2as, eacB |ané udaolg formedaref r as entd vehpbérsrms@l above
and bel ow the ci Witidn 093" & d¢h 451y supported on a rotary shaft
5 extending in a direction perpendicular to the
 advancing direction of the circuit board 14.

Two film peeling means 22 are disposed
respectively up and down in Fig. 1 in a manner to
correspond to the front and back vibrators 16A,

10 16B, and respectively include air nozzles 22A, 22B
each of which has a flat and fan-shaped leading end
portion. The air nozzles 22A, 22B are respectively
fixed to the support members - 26A, 26B and are
positioned in such a manner that the axes of the

15 . air nozzles respectively circumscribe the arcs of
the front énd_back back-up rollers 24A and 24B on

- the respective sides of the pass line 14A of the
‘circuit board 14. Air hoses 25A, 25B are used to
supply air pressure to the air nozzles 22A, 22B,

20 respectively. o '

The front and back back-up roilers 24A and 24B
are supported_by the support members 26A and 26B
through support frames 28A and 28B, respectively.

_ The support frames 28A, 28B respectively include
25 . elongated holes 29 extending in parallel to the
' axes of the rods 18A, 18B. The support frames 28A,

28B are engaged in the elongated holes 29 with
bolts 27 provided in the rod support members 26A,
_ 26B, whereby the position of the support frames

30 _ 28A, 28B can be freely adjusted in the rod axial
directions.

The rod support members 26A, 26B are both
supported such that their position.éan be freely
adjusted in the vertical direction through linear

35 ways 30A, 30B which éxtgnd vertically. The linear
ways 30A, 30B are respectively arranged such that
the fixed-side members thereof 31'are-réspective1y

-11-
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respectlvely.

The horizontal bars 32A, 32B are respectlvely
arranged horizontally above and below the pass line
14A and in parallel to the leading end of the
circuit board 14. The two ends of the horizontal

bars 32A, 32B in the longitudinal direction thereof

pro;ect out from the right and left side walls 35

of the dev1ce and thus, as shown in Figs. 2 and 3,

the horizontal bars 32A, 32B are connected at the
prdjecting ends thereof to the upper and lower ends
of upper and lower racks 36A and 36B, respectively.
The upper and lower racks 36A and 36B are
respectively meshable with a plnlon 38 disposed at
a p051tlon level with the pass line 14A, so that
they can be moved vertically in a direction to
approach and to move away from the pass line 14A in
synchronization with each other. More
specifically, an air cylinder 40 is connected to
the upper rack 36A and, by driving the upper rack
36A with the air cylinder 40 through the upper
horizontal bar 32A, the lower rack 36B can be
driven through the pinion'38 in synchronization
with upper rack 36A. The upper rack 36A, lower
.rack 36B, pinion 38, and air cylinder 40 are
‘respectively disposed at the two ends of the upper
and lower horizontal bars 32A, 32B and are arranged
such that they can move the horlzontal bars 32A,
'32B vertically in. synchronlzatlon with the right
and left portions thereof while maintaining the
horizontal states thereof. :
Additionally, a pair of right and left front
vibrators 16A, a pair of right and left back

-12- .
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10

15

the lafmnated. thin filnms and novable in- co

cludes back and front backup menbers respegtid Shedt ¥ iﬁi

board and the laninated thin films in sync za Ion

front and back rods_| eadi HEET
vibrakors, L% ot PRAET bat g-'igﬁ?: ron?ggg'cé Srs may
be respectively sbapk~upd riol liers QumpommdnaﬁnﬁsrOthhEGQECQHQnaefFont

back back-up rollers 24B are provided for each of
the horizontal bars 323, 32B. Two air nozzles 223
and two air nozzles 22B are mounted on each of the
vibrators; Therefore, according to the structure
of the present embodiment, one back-up roller and
two air nozzles can be moved integrally with one
vibrator. ' .

~ In Figs. 2 and 3, reference characters 40A and
40B respectively designate vertically extendlng
gulde rods which respectlvely extend slidably
through the horizontal bars 32A, 32B to gulde them.
The guide rods 40A and 40B are supported by a
movable block 42 through fixed blocks 41A and 41B,

respectively. The movable block 43 supports the

20

25

30

35

upper and lower racks 36A, 36B, pinion 38, and
gﬁide rods 40A, 40B and is also supported such that
it is movable in parallel with the pass line 14A
along a guide rail 46A provided on the outside of
the side wall 35 and a guide rail 46B provided in
part of the side wall 35. Additiohally, in the
upper guide rail 46A, there is provided a second
movable block 48 in such a manner that it is
movable in parallel with the pass line 14A
similarly to the movable block 42.

The lower end of the second movable block 48
is in mesh with a pinion 50A operable in linking
with a feed roller 50 for feeding the circuit board
14 and is connected to a horizontally extending
rack 52 to be driven by the pinion 50A, whereby the
second movable block 48 can be advanced in
synchronization with the circuit board 14 to be fed
by the feed roller 50. In the second movable block
48, thére'is'provided an. air cylinder 54 including
a rod 54A which is connected with the movable block
42. The air cylinder 54 allows the movable block

-]13-



be rollefts. The filmfloating neans may be so structured-as
novi ng means whi ch noves the front and back rods |eading end
the advancing direction - of the CIrCUIt board. Moreover,

The back and front backup nenbers may be forned of hard ru%ggh@nﬁsmgmﬁed

fl oati ng neans
The film.l eading

™ O A (4 Y P SIS *%é‘?%

evi ce.
f the

front and backIznﬁhhtawspaatftbnﬁhe1sheoadvamMaR}QhPéEF ort&f Bhe
circuit board. Th e£88118! pdEY L E8nIBLeLan! BRie! Ra0aBYecBloek ABCaha

thin filmexistin

urther Istant fromt

di d
board in the advaﬁeFﬁgddlm%%beﬁ |Pﬂ%ﬁ%oﬁﬁhné§3M;g% ggPBgF°éH§ﬁ;

filmleading end

10

15

éSﬁﬁ?billﬁentﬁlﬁﬁéSalr cylinder 54 by means of a
control device 56 shown in Fig. 3. A rod 58A of a

m nat ed
cuit
Yiromthe

second air cylinder 58 mounted on the side of the .

side wall 44 is connected'to the second movable

"block 48. Thus, the second movable block 48 can be

reciprocated together with the rack 52'along the
pass line 14A by the second air cylinder 58.
Therefore,' the circuit board 14 is driven in
synchronization with the second movable block 48 by

the second . air cylinder 58 through the rack 52 and

pinion 50A.
* After a circuit board is fed out on completion
of a film peeling operation, the rack 52 and second

" movable block 48 are returned by the second air

20

-

30

35

cylinder 58 to their wait positions where they wait
for- a next circuit board. In this operation, a
one-way bearing (net shown) is fitted into the
pinion 50A to thereby prevent reversal of the feed
rolier 50.

Upper and lower second horizontal bars 603,
60B are supported by the movable block 42
integfally therewith. The second horizontal bers
60A, 60B are disposed in parallel to the upper'and
lower horizontal bars 32A, 32B and are spaced

therefrom at equal distances, whereas they are

fixed in the pass line 14 direction. A&s shown in
Figs. 2 and 4, thin film leading end sensors 62A,
62B and circuit board leading end sensors 64 are
respectively supported by the movable block 42
through air cylinders 61A, 61B. These sensoré are
interposed together with_peel fi1m sensors 66A, 66B
between the above-mentioned péirs of right and
left, front and back rods 18A, -18B. They are

-14-



the rod noving neans to position the front and back rods | eathis eamﬂsBachlmai.
the detected l eading engyand noves them by a given di st@nce fﬁmmm ’|I|| H

position in the circuit board advancing direction. The | am nat
sensors each includes a pair of conductive contacts disposed space
fromeach other in_the dth d|r tion t he cui oar tactable
with the surface®TFRHE ci it § ar dpg%ﬁ th]é£+<éim nia }Pd t‘ﬁl % f@rﬁ'
respectivel y coatsstpoentisl ky riouithecmder ofrtde fhimifidn meﬁdinqn sensors

~runs over the |agfat Sgn_L.BL-ﬁ fg2lars mn Ui%cwtr War®ndeakiing canmd act s
come into contact conductive  layers respe$%$vely provi ded on

the surfaces of t$RNIQYE 4. tﬁﬂﬂ(?e%ﬂuf%ﬂﬂrﬁﬁ ors nPPAf | tet ect signa
when the conduction i A€Whd¥drd .in Fig. 5, the thin film leading end

sensors 62A, 62B each includes a pair of conductive
contacts 68A, 68B which are separated from each

other in the circuit board width direction and can
-be made to conduct when they are contacted by the
0 leading ends of conductlve 1ayers respectlvely
coated on the front and back sides of the circuit
board 14. That is, when the conductive contacts
68A, 68B are caused to go up onto the leading end
portions of the associated laminated thin films to
15 - thereby Stop conduction, then the thin film leading
end sensors éZA, 62B respective1y~output leading
end detect signals to the control device 56.
The circuit board leading end sensors 64 are
optical sensors which detect the leading end of the
20 circuit board 14 when light between the sensors 64
is shielded by the leading end of the circuit board
14 and thereafter outputs a detect signal to the
control device 56. The peel film sensors 66A, 66B
are optical sensors which detect the films peeled
-3 by the film floating means 20 and film peeling
means 22. When the thin film leading end sensors
62A, 623, are in detection, they are made to
approach the péss line 14A by the air cylinders
_ 61A, 61B. Immediately after they detect the
30 leading ends of the thin film, they are inverted
and returned £0'their originai positions spaced
apart from the pass line 14A by the air cylinders
61A, 61B. ' '
Next, description will be given below of the
35 operation of the above¥mentioned device according
to the invention. : |

. =15~



Accordlng to the nmethod of the invention, back and front bacKibj SMEmmsB&mRehmd
serve as receiving nenbers [err] 7 mhen | am nat ed thln fil mlﬂ”

by the rods | eading ends.  Due to the fact that the back and f
menbers are respectively di sposed at positions opposed to the front an
back rods |eading endatt rfr:.&lsg:h tweth aheatsstdrid nmbvhhi&ear‘tdlcmk’ caBt board,
even if the leadin nds ron nd, pack LQds ar. d as to
of fset each oth ogfg.han? grfa{'(?‘e oféa‘f %eQ&F’S& pt?sd'ret Z&Bf ront and
back surfaces ofsehendlamU|Cyllnder 58 as a standard, the movable

block 42 is moved and positioned in a pass line

5 direction shown in Fig. 4 by the air cylinder 54.

Also, the thin film leading end sensors 62A, 62B

are pushed'out'in the pass line direction from a

state shown in Fig. 6 (A) to a state shown in Fig.

6 (B) by the air cylinder, thereby preparing f or

10 detection of the conductive layer of the circuit

boafd 14. In this state, the circuit board 14 with

the laminated thin films 12A, 12B coated on the

front and back surfaces thereof is fed along the

pass line 14A by the feed roller in the direction

15 of the sensors, fllm floatlng means 20, and film
peeling means 22. _

When the leading end of the circuit-board 14,

.as shown in Fig. 6 (C), enters between the upper

and lower conductive contacts, opens them, and then

20 reaches a circuit board leading end detect line

| designated by 65 in Fig. 4, this is detected by the

circuit board leading-end sensors 64. Responsive

to the detection, the conductive contacts 68A, 68B

of the upper and lower thin film leading end

25 | sensors 62A, 62B are contacted into conduction with

' the conductive layer (Cu_foil)69 of the circuit

board 14. Next, the laminated thin films 12A, 12B

aré contacted with the conductive contacts 68A, 683

_ of one or both of the thin film leading end sensors

30 _621,'62B, thereby cutting off the conduction of the

conductive contacts 68A, 68B. When the control

device 56 determines that the thin film léading end

sensors 62A, 62B detect the leading ends of both of

the laminated thin_films 122, 12B coated on the

35 front and back surfaces of the circuit board 14.

' The second movable block 48 is pulled by the air

cylinder 58, whereby the circuit board 14 is

-16-



board are beaten at different positions by the offset Ieadlngmsﬂﬂ&meaQR lac
circuit ‘board cannot be di;storted. This permts sond, d|
posi tion between the fronf and back rods |eading ends when th
are set. Also, since the front and back rods | eading ends do no

other, even when iRGatcs 4if Whgunnds ¥idh Ghlbn bheckicpha mmethey

will not beat each esul 0 each other. Even if
t he positions of blmcbnﬂBpbyttbaspbmlvhe5oﬁrbhtobgb thekragki Adted t hin

films on the circpbnbogg PE&$%d1$$éfeﬁgriigwggfcﬁhﬁgrnma,tjwaf|Ins

can still be peele assured e backup nmenbers are . ro Ierqcmhlch are
in rollable conta®¥eidriven Ry theyedg &VP-&BFFGn4°tF%§°HShn5 B ai nst
t he f'E”B whil e t¥ex, as6Bi 8o thereby set the vertical positions of

the front and back vibrators 16A, 16B, front and
 back rod 18A, 18B, front and back back-up rollers
24A, 24B; and air nozzles 22A, 22B. As the setting
positions thereof, the leading ends of the rods are

10 so arranged as to be contactable with the inner
portions of the thin film leading ends on the
surfaces of the thin films.

- Just as the circuit board 14 advances and bpth
of the upper and lower thin film leading end

15 sensors 62A, 62B are turned off, air pressure is
fed to the second air cylinder 58, air cylinder 40
and vibrators 16A, 16B and, after an instant, air
pressure 'is supplied to the air cylinder 54 as
well. At the same time, air pressure is jetted out

20 from the air nozzles 22A, 22B. During this

 operation, the air of the air cylinders 61A, 61B,
which press the thln film leading end sensors 62A,
2B agalnst the circuit board 14, is removed and
thus these _sensors 62A, 62B are situated at

25 positions apart from the circuit board 14.

When the movable block 42 and second movable
block 48 start to move horizontally, the vibrators
16A, 16B are caused to start vibratory motions and
the front and back rods 18A, 18B come into Contact

30 _ with the circuit board 14. Then, the movable block
42 is driven so as to narrow the distance between
the second movable block 48. , |

In the abové process, the air cylinder 54
pulls the movable block 42 by a set distance.

35 . Therefore, while the leading ends of the front and
back rods 18A, 18B are moving synchronously with
the laminated thin films 12A, 12B and circuit board

-17=-
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notion. Also, as they are in direct contact with and are_rot dhi Bwanﬂmﬂ’_
respect to the rods | eadfig ends, they are not beaten ati rhe s ai'“"ﬂ “ ]

by the rods |eading ends’ ‘and, therefore receive little danag
to the device of the invention “even if the front and back rods | eadi ng

ends are displaceg, '”aﬂash%boalgbpﬂéﬁﬁﬂhqﬁﬁﬁﬁ ,1diiEn&téduthihogidmeannot be
~distorted, thus, poS§itional displacenent of th fro

back r | eadi n
ends is pern1tted12$urﬂﬁ&'°Q%%HF?? fhBTRYISUSIY d?%ﬁt%?c%bs?ﬂéons of g
the circuit boardjehlitng endElAZEMIN £Hbh and back rods 18A, 18B

move in the leadlng ‘end direction of the circuit
5 . board 14. If the stroke of the front and back rods
18A, 18B in such movements is set large, ‘then
variations in the distance between the leading ends
‘'of the laminated thin films 12A, 12B and the
leading end of the circuit board 14 can be
10 . absorbed. This makes it possible for the rods to
beat assuredly the leading ends of the laminated
thin films. ' '
When the leading ends of the laminated thin
films 12A,'1ZB are beaten by the front and back
15 rods 18A, 18B, then the light transmissive resin
films 11B of the laminated thin films 12A, 12B are
" caused to float dp'from the photoresist layers 11A.
If air pressure is Jjetted out to the floated
portions from the air nozzles 22A, 22B, then the
20 floated portions are peeled. After being peeled,
the light transmissive resin films 11B are removed
sequentially from the circuit board 14 starting at
the peeled portions by a film feed device (not
_ shown), and are discharged out externally of the
25 pass line. ' |
In this operation, although the front and back '
rods 18A, 18B are offset in the width direction of
the circuit board 14, the back-up rollers 24B, 24A
are respectively arranged on the opposite sides of
30 - the front and back rods 18A, 18B through the
circuit board 14 and, therefore, even if the rods
beat the ¢ircuit poard 14 simultaneously from the
front and back sides thereof, there is no
péssibility that the circuit board 14 can be
35 distorted. o
- Also, when the front and back rods 18A, 18B
are moved relative to the circuit board 14 by the

-18-



ferr] 8 front and back rods |eading end w ||
resulting in‘damage to each other. |If the front and back. rods
synchronously, then the back and front backup menbers are an

with themso that the back and front. backup nembers are
respectively positioned

| eadi ng end

in surface contac

~posi tional
ends can be

5
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s. |If

differ

ppposed tqQ the associate t ds
RhE %%kﬁ%eﬁe%e%r%@ 5% ?’3°F3bg aﬁﬁﬁég can
absorb shocks gi vés hy pdesiippbiey tioets theadinonte adel bAICl;oFOQFné&At hey are

it HEaE fich ' S TS, £ Bo0el PES Teadi ng

r espect
the leading end of the c1rcu1t boar 14 and

therefore, the rods are prevented from be1ng
damaged due to their idle beating. '

. Further, since the back and front back-up
rollers 24B, 24A disposed opposed to the front and
back rods 18A, 18B are respectively formed of hard
rubber, they can be in surface contact with the
circuit board 14 and laminated thin films 12A, 12B
and, therefore, even if the positions of the
back-up rollers are slightly shifted with respect
to those of the opposed rods, the circuit board can
be held assuredly when it is beaten by the rods.

After tho light transmissive resin film 11B is

peeled, the circuit board 14 is caused to pass

through the position of the second movable block
48, and is then-diécharged out of the device. The
movable block 42, second movable block 48, and rack
52 are then returned to their respective wait
positions by the air cylinder 58. This process is
then repeated to thereby peel more films.

As described above, in the above-mentioned
embodiment, the back-up rollers 24A, 24B are formed
of hard rubber. However, this is not limitative.
The back-up rollers may also be formed of soft
rubber, metal, rubber plate member or the like,
provided that they can withstand the shocks to be
given onto the circuit board 14 by'the leading ends
of the rods 18A, 18B.

Additionally, the back-up rollers 24A, 24B are
supported by the vibrator support ‘members 26A, 26B
in the above-mentioned embodiment. However, the
invention is not 1limited to this. The back-up

rollers can be supported independently, provided

-19-
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allowed., I'f the front and back backup nenbers are rollers, thgyhd@uAGeed lmxd
agai nst the film surfaceg§zwhen the rods are noved. Al so, vyhen Hﬂﬂ I'm ll

the rods | eading ends do not beat the same portion repeatedly
therefore, the backup nmenbers receive little damage. The rogs

and the back-up r r p dy L O n et-at_an arbi.tra position .
of the | am nated ?héﬁ ?hﬁgsgéga & mEOS gRC|§ ﬁﬁf°ﬁ%§?§18§ H%kh E%F the rod
novi ng neans. EveﬁPRﬁEﬁdtﬁéﬁeléiﬂéng &néﬁfference in the coated position
between the front and ipaékda&mlwwi té\tfhétﬁf@ ﬁhaw.s 19105§1§§e 03

rate_t he ro s | eading ends to there oat the filns. The
?Zzgrﬁglgngpgogltfgﬁs ?ﬁ%f#g e fyupctions of f11m floatlng, film

5 peeling, and rod moving represent exemplary cases
only and are not to be construed in a limiting
fashion. - It will be appreciated that any

association of elements qapable of accomplishing
film floating, film peeling, or rod moving would

10 work acceptably in the inventive combination, and

' Applicant intends that, in its broadest aspects,
the present invention is to be limited to that
specific structure which is capable of film
floating, film peeling, or rod moving.

15 ' Although.the 1nvent10n has been described with
reference to a specific embodiment, this.
descrlptlon is not meant to be construed in a
limiting sense.  Various modifications of the
disclosed embodiment, as well as other embodiments

20 of the present.inﬁention, will become apparent to
persons skilled in the art upon reference to the
description of the invention. It is therefore
éontémplated that the appended claims will cbver
any such modifications 'or embodiments as fall

25 within the true scope of the invention.
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back Ianinated thin filns are d

Wth one of the

ends are set. Under the control of the control deV|ce t he fr

| eadi ng ends are
the front and bac
filnms assuredly.

| am nated thin fi

e
eadi ng ends mh tant f
of the circuit board set ‘as a r Dj Im!m mtt and Lg?kt?esmmm
r

10

15

20

RRAGCzh cBadhpnapange whi le they are  Ler
i I ms, thereby hein

the f||ﬁ1lead|ng end sensors

i |

beati ng

‘\When A.pai A oflé@ndBQFFQBgcoﬂﬁéﬁPg prablgacan%ﬁgt the

hdnifa%eE " Whit Ofiblfls each consisting of a
photoresist layer and a'light_transmissive film are
respectivély coated on the f:ont_and back surfaces
of a circuit board, two vibrators each including a
rod are respectively disposed above and below the
circuit board-in such a manner that they surround
the circuit board from the front and back surfaces
of the circuit board respectively as well as the
leading ends of the rods are disposed to face each
other with the circuit board between then, the
vibrafory motions of the rods are applied onto the
end portions of the respective laminated thin films
coated on the front and back surfaces of the
circuit board to thereby float part of the light
transm1551ve films from the associated photoresist
layers, and the films are peeled off from the
floated portions of the light transmissive films,
said method comprlslng the steps of: '
setting the p051tlons of said front and back

‘rods leading ends with respect to said circuit

25

30

board so as to offset each other along the surface
of said circuit board;

disposing back and front backup members in
such positions as to be respectively opposed to
said front rod leading end and said bac¢k rod
leading end through said circuit board and said
lamlnated thin films; and -

moving said back and front backup members

along said circuit board and said two laminated

thin films respect_ively' in synchronization with
said mutually opposing front and back rod leading
ends. ' '

2. A film peeling method as set forth in
Claim 1, :

-21-



Ian1nated thin.film the |eading end of t he | am.nat ed t hi Fh$ﬁw nRﬂ‘m*d
dfet eﬁt ed. BRI EF DESCRI PTAGN OF TH mmw EllJﬂLl s arfy enI

of the main portions of ait enbodl i ng deV|
thethnvegtlon nglg 21is ? back view of the film peeling deV|ce accordlng

o the above enbodi nent_ of the_jnvepti obfa

portion correspondi ng YReFfRLn IFh E r??pg ﬁg%ﬂéfnéﬁaa bﬂfcatfﬁh46fs a side
view of a portlonsaidt#&bf&xwryfmdtnqnﬁﬂt0u§addhﬂénlpﬁ Fﬁetﬁépgﬁbt?ﬁood of

Zﬁgsggﬁgo; thioi % Fﬁ@éﬁ;&%%&fﬁépgﬁ&évﬁrﬁ'@@éﬂéd%ﬂﬁﬁlyfséﬂ1hsadlng
: : the end portions of said laminated thin films on
said front and back surfaces of said circuit board
further distant from the end edge of an adjoining
circuit board; and
10 wherein said front and back rod leadlng ends
as well as said back and front backup members are
moved by a given distance from said starting points
while said vibratory motions are being applied to

said laminated thin films.

3. A f11m peellng method as set forth in
Claim 1 or 2,
wherein said back and front backup members are
rollers which'are in rollable contact'with said
5 laminated thin films in the direction of the
movements of said rods.

. 4. A film peeling device for peeling two
laminated thin films, each .consisting of a
photofesist layer and a 1light transmissive film,
respectively coated on the front and back surfaces

5 of a Qircuit board, comprising:
two vibrators each including a rod
respectlvely dlsposed above and below the circuit
board in such a manner that they surround the
circuit board from the front and back surfaces of

10 " the circuit board respectively;

' wherein the positions of said front and back
rods leading ends are disposed to face each other
with the circuit board between them, and are set so
as to offset each other along the surfaces of said

15 . circuit board;
back and front backup members respectively
provided at positions opposed to said front and

-22-



énbodinent;.and,
t he above thin fi
EVMBCDI MENTS Now,

t he acconpanyi ng
Fig. 1, there is

a—

Fig. 6is a general section view to show
| m | eadi’hg end Hml
description wi L1k

provid

o P83s af%&{i%qﬂ% Ngnie theoRihs ¥ali @ttt basrah

( ; J . eel ing .device 10 i n_which. | ay
thin filnms 12A, ;Q@eaﬁ#ﬂ-d:oﬁ@inb‘tﬂ%%f 1Bho £ &1-BS; sl?gpay’lggvi%xgangma
transmssive resifohtddt 1R £nd e510O8G | s@81lg chadeit dooabd andrsaddhd back

surf.aces of a cir

25
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cul{ board : . . . .
laminated thin films in synchronization with said

opposed front and back rods leading ends;
a film floating means for applying vibratory
motions of the rods onto the end portions of the

 laminated thin films respectively coated on the

front and back surfaces of the circuit board to
thereby float part of the light transmissive films
from their respective photoresist layers; and

‘a film peeling means for peeling the films in
the floated portions of the 1light transmissive
films. '

_ 5. A film peeling device as set forth in
Claim 4, wherein said back and front backup members
are respectively supported_by suppott members of
said back and front.vibrators; '

6. A film peeling device as set forth in
Claim 5, wherein said back and front backup members
are respectively formed of hard rubber.

7. A filﬁ peeling device as set forth in
Claim 6, wherein said back and front backup members
are respectively rollers.

8. A film peeling device as set forth in
Claim 7, wherein said film floating means includes
rod moving means for moving said front and back

- rods’ ieading ends relatively in the advancing

direction of said circuit board.

9. A film pgeling device as set forth in
Claim 8, wherein said film floating means includes:

-23-
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[err] 10 14 to advance al ong a pass Irne 14A° pdir of frxxugﬁadmhnamiﬁimd

sibraiors 1oA and ice.s empec ;zguurutrrmrrrrrrﬁmC.arsur:wr;o R

a manner that they surround the circuit 'bodrdSfromthe front

surfaces of the circui s at i ¥eh T, &atl
iwglgndsowf the
front and back rods 1 and 5{92 ?‘s osed ¥?gsf {?ﬂéac g?rg:rbv%ﬁh

circuit board 14 deterbing hthe 1ﬁédﬁéﬁlﬁﬁssd8€réélfoﬁqﬂﬂ I 73% 11 oati ng

means é
18A, 1

10

15

10

O whi ch applphfitatdd® ¥R o DIl M |41 a&vatﬁmrrq Gilir@crmmacdkf r ods

Bto the

said circuit board; and

a control device for detecting the 1ead1ng end
of the lamlnated thin film extending from the
leading end of said circuit board in the advancing
direction in accordance with output signals from
said film leading end sensors, and for controlling
said rod moving means to p051tlon said front and
back rods leading ends at said detected leading’
end, and for moving them by a giVen distance from
said position in said circuit board advancing

direction.

10. A film peeling device as set forth in
Claim 9, wherein said laminated thin film sensors
each includes a pair of conductive contacts
disposed spaced apart from each other in the width
direction of said circuit board and contactable
with the surfaces of said circuit board and said
laminated thin films respectively coated on said
circuit board, and also wherein said laminated thin
film sensors runs over said laminated thin films
when said pair of conductive contacts come into
contact with conductive layers respectively
provided on said surfaces of said circuit board,
and outputs a thin film detect signal when the
conduction is cut off. ' o

11. A film peeling device as set forth in
Claim 6; wherein said film floating means includes
rod moving means for moving said front and back
rods leading ends ‘relatively in the advancing
direction of said circuit board.
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end por_tions: of the front and back | apni [ Qo ; 12 A, This3Beet BastBagyReplgced
float part of the light ‘tsansm ssive ﬂﬁﬂ |E l“ ili om’f he
l.ayer 11A, and film peeling neans 22 «thus flo ﬁml L |

of the light transm ssive resin film11B. Also, according to the present

fil mpeeling device 10,,the i 4,40 inkh@ad ' egde orithre 1

: t aont and
back rods 18A, 18B wit 2r-es_5\28€i%ﬂ(‘) .?%ggcin?cui tﬁ?ga:%s 14 a.reoarr nged to
of fset each ot herChabmg fhe swhexadror $addci fddm FaaFrp i ° a’ggrection

g}crltethi \Cl)\lindgp ?Let'}‘é&?‘r’féﬁéfg.&bgalﬁga&g 11 gndkpgrpendi cular to the advancing
back-up roller 24A ar ef'HJ-EpoE%q}ﬁaﬁg p&q%tci 5ﬁ§cs§§légs%%ls#gé%:%géﬂ'gggfﬁrf (raggts of
the frgnt and bacfietegsiAgAthaedleading ends of said front and bac '
laminated thin films in the advancing direction of

said circuit board; and _
a control device for'detecting the leading end
of the laminated thin film extending from the
10 ' 1eading end of said circuit board in the advancing
direction in accordance with output signals from
said film leading end sensors, and for controlling
said rod moving means to pbsition said front and
~ back rods leadihg ends at said detected leading
15 ‘end, and for moving them by a given distance from
said positidn in said circuit board advancing
direction. '

13. A film peeling device as set forth in

Claim 12, wherein said laminated thin film sensors

each includes a pair of conductive contacts

disposed spaced apart from each other in the width

5 direction of said circuit board and contactable'

with the surfaces of said circuit board and said

 laminated thin films respectively coated on said

circuit board, and also wherein said laminated thin

film sensors runs over said laminated thin films

10 . . when said pair of conductive contacts come into

contact  with conductive layers respectively

' provided on said surfaces of said circuit board,

and outputs a thin film detect signal when the
cohduction is cut off. |

14. A film peeling device as set forth in

Claim 5, wherein said back and front backup members
are respectively rollers.
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iBB respectively, through the circuit boar two | a
films 12A, 12B. These rofhers arj HMMI @!‘m ng cont: ag{llg%&d{aﬁﬁéeﬂl{eplaced
t.he circuit hoard 14 and [am nat , 12B in sﬂﬂﬂnl m n ]
Y%Eh %Ee Leadlng eEds of the nutua]ly opp03|ng front and ba
e front back-up_roller rte u rteEERES 26A of
the front vibrator. 16A 13nd éhé%égEkpﬁégggg %yng%% sup ortég by a
][err] 11 support casatisr125Baivéreim mmm £t10|atil®B mﬁé@ﬁeé%‘f"}&?ﬁs The
ront and back baCk‘”%oénﬁé”ﬁeans for moving said front and back

rods leading ends relatively in the advancing
5 : direction of said circuit board.

16. A film peeling device as set forth in
Claim 15, wherein said film floating means
includes:
film leading end sensors reSpedtively for
5 " detecting the leading ends of said froht and back
laminated thin films in the advancing direction of
said circuit board; and |
_ a control device for detectlng the leading end
of the laminated thin film extending from the
10 : leading end of said circuit board in the advancing
direction in accordance with output signals from
said film leading end sensors, and for controlling
said rod moving means to position said front and
back rods leading ends at said detected leading
15 end, and for moving them by a given distance from
said position in said circuit board advancing
direction.

17. A film peelihg'device as set forth in

Claim 16, wherein said laminated thin film sensors

each includes a pair of conductive contacts

disposed spaced apart from each other in the width

s direction of said circuit board and  contactable
with the surfaces of said circuit board and said

laminated thin films respectively coated on said

circuit board, and also wherein said laminated thin

film sensors runs over said laminated thin films

10 when said pair of conductive contacts come into
contact with conductive 1layers respectively

provided on said surfaces of said circuit board,

—26-
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24A, 24B are each forned of a hard rubber ri ng which i s 1 ot shbdt YasBBrRd:

| B are of T Db T oty sl 164
St T 0 OO v < A
nn : o

respectively up and down in Fig. 1 im & n#&

r o correspon

and back vi brat 6A. 16B. : : .
and back vibratorg, 64 i0le A0 chiaPer i Cliededtl UdfgRal R cend

fan-shape ading end portion. The ai

2A, 22B
r :

nozzl es 22A, 22B conduetpent isefYytfPkEd to the support nenbers 26A, 26B and
are positioned in such a manner that the axes of the air nozzles

respectively circunscribe the ar : -
y rcs of the front,-and back b%ﬁéﬂﬂp iR

24A and 24B on the resbBetibe fdilFePreRling pe¥ice S 18R 1

board 14. Air hosgsafa’s, 20Feféfnus&idipilm floating means includes

10

15

10.

"~ includes:

rod moving means for moving said front and back
rods leading ends relatively in the advancing
direction of said circuit board.

19. A .film peeling device as set forth in
claim 18, wherein said film floating means
film leading end sensors respectively for
detecting the leading ends of said front and back

- laminated thin films in the advancing direction of

said circuit board; and

a control device for detecting the leading end
of the 1aminated thin film extending from the
leading end of said circuit board in the advancing
direction in accordance with output signals from

said film leading end sensors, and for controlling

said rod moving means to position said front and
back rods ieading ends at said detected 1leading
end, and for moving them by a given distance from
said position in said 'circuit board advancing
direction.

20. ‘A film peeling device as set forth in
éiaim_lQ; wherein said laminated thin film sensors
each includes a pair of conductive contacts
disposed spaced apart from each other in the width
direction of said circuit board and contactable
with the surfaces of said circuit board and said
laminated thin films respectively coated on said
circuit board, and also wherein said laminated thin
film sensors runs over said laminated thin films

when said pair of conductive contacts come into

. _27—

I lers

€ circuit

]



—

supply air pressure to the air nozz

and back back-up

' ti is Sk
rol | er g84A and 24 ﬂl mi“J m Setch%_ggu s Sigd &lad BeaReplaced
26A and 268 through support franes L - ectively mmmmw '
I 'ng .

frames 28A, 28B respectively include el ongated hol es 29 exten

parallel. to th - '
o the axesggéatﬂgrr d29£§ﬁyﬁéﬁ§veTh61§9399rt Fespest 28ély 28B are

bolts 27 praqvided i, t%@iéag support
_ _ , 28B can

| Qd axiy@lindi £ £0h i Aetecthesignalumben theb

26A,.  26B are bot h™stppor g& such tﬁgt their posfiion %gi be freely agfﬁsted

engaged in the el9™y

nenbers 26A, 26B

be f i '
e freely adjuste and

In

proeided bhespddi tsunfases hef s§per C3EAHE

in the vertical dconducthonhisught|Phtar

21. A film peeling device as set forth in
Claim 4, wherein said back and front backup members

_are respebtively formed of hard rubber.

22. A film peeling device as set forth in
claim 21, wherein said back and front backup

members are respectively rollers.

23. A film peeling device as set forth in
Claim 22, wherein said film floating means includes
rod moving means for moving said front and back

‘rods leading ends relatively in the advancing

direction of said circuit board.

- 24, A film peeling device as set forth in
Claim 23, wherein said film floating means
includes:

film leading end sensors “respectiﬁely for
detecting the leading ends of said front and back
laminated thin films in the advancing direction of
said circuit board; and |

a control device for detecting thg_leading end

" of the laminated thin film extending from the

10

15 .

leading end of said circuit board in the advancing
direction in accordance with output signals from
said film leading end sensors, and for controlling
said rod moving means'to'position said front and
back - rods leading ends at said detected leading
end, and for mdving them by a given distance from
said position- in said, circuit' board advancing
direction. '
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vvays 30A, 30B which extend vertleeH—I—y—JI‘m?‘T’—near vvays 30A, gmﬁmmeﬂke

respectlvely arranged sugh: that th ers tshere
respectively [err] 12 fixed to ﬁm“gﬁ“ ﬂ‘\ﬂmrm‘EZA 32B,
\éle_r;;gial ly t Hovabl e rrenbeLs mar é ré&spectively supported

[ y W respect t d- h gorEingn that
they are energi zed up\/\ggd E fléélﬁégfgﬁ”%%séﬂc%}éﬁ Iiio The £n
hori zontal bars SQDalﬁZBAarEheEspecsﬁvélyaﬁinaﬁﬁédt bPlfbﬁFaFﬁvsgﬁﬁve and

bel ow the pass l'@ﬁch includes a pair of conductive contacts

dlsposed spaced apart from each other in the width

.s | direction of said circuit board and contactable
with the surfaces of said circuit board and said
laminated thin films respectively coated on sald
circuit board, and also wherein said laminated thin
film sensors runs over said laminated thin films

10 when said pair of conductive contacts come into
contact with conductive layers respectively
provided on said surfaces of said circuit board,
and outputs a thin film detect signal when the
.conduction is cut off. '

26. A film peeling device as set forth in
Claim 21, wherein said film floating means includes
rod moving means for moving said front and back
rods leading ends relatively in the advancing
5 dire-ction of said circuit board.

27. A film peeling device as set forth in
Claim 26, wherein said film floating means
.includes:
film leading end sensors respectively for
s detecting the leading ends of said front and back
laminated thin films in the édvancing direction of
- said circuit board; and
_ " a control device for detectlng the leading end
_ of the laminated thin film extending from the
10 leading end of said circuit board in the advancing
direction in accordance with output signals from.
said film leading end sensors, and for controlling
said rod moving means to position said front and
back rods leading ends _at séid detected leading
15 . énd, and for moving them by a inen distance from

- =29-



14A and in parallel to the Ie rcuit boar drhis$hecTHa BetuRer.
ends of the horizontal bamrs 3 I ﬁﬁ l“i ﬂl I tudi nal--dir i.
project out fromthe right an *S 35 of the|dev f

as shown in Figs.

the projecting ends, e f u a I BOESa0f adPRBRE
racks 36A and 368“" "”é 3’ {l f]%h Baia EQrEQW& 5 @ 189

e upper and | ower racks 36A and 36B are

2 and 3, the horlzontal bars 32A, 32B are connect

rvely.

ed at
d | owner

respectively meshdbrection. a pi nion 38 disposed at a position level wth

the pass line 14A, so that they can be aned vertically in a dlrectlon to

approach and to nove avvay from.,the as .I 14A [ naﬁzyggp_
I

each ot her.

%Bre Apddim Vﬁcgy

t he upper rack 36f1afd, 2y wiéeweiny $$EﬂL¢§manate¢ thin film sensors
| each includes a pair of conductive contacts

' disposed spaced apart from each other in the width

direction of said circuit board and contactable

. with the surfaces of said circuit board and said

10

laminated thin films respectively coated on said
circuit board, and also wherein said laminated thin
film sensors runs over said laminated thin films

r with
der 40 71s connected to

when said pair of conductive contacts come into

contact with conductive layers respectively
provided on sald surfaces of said circuit board,

and outputs a thin film detect signal when the
conduction'is cut off.

29, A film peeling device as set forth in
Claim 4, wherein said back and front backup members
are respectively rollers.

30. A film peeling device as set forth in
Claim 29, wherein said film floating means includes
rod moving means'for moving said front and back
rods leading ends relatively in the ladvancing
direction of said circuit board.

31. A film peeling device as set forth in
Cclaim 30, wherein said film floating means
includes: _ '

film leading end sensors respectively for
detecting the leading'ends of said front and back

laminated thin films in the advancing direction of

said circuit board; and
a control device for detecting the leading end
of the laminated thin film extending from the

. —30—
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36A with the air cylinder_ 40 thro |zontal fhis S RﬁF

| ower rack 36B can be dri~ven throEﬂ Q m in synchr E;h _t

upper rack 36A. The upper rack 3 I wack 36B, p|n|o fl !
:x;

cylinder 40 are respectlvely di sposed at the two ends of the upper and

| ower hori zont al 2B_ and, ch,t nove the
‘hori-zoWtal bars 3@%?3 $t?%af?§ |%1€' fﬁ?%%?é%t?%ﬁaﬁ%t%ﬁf%&§?@ght and
| ef t portlons1ﬁmn£xécubohe1namunnnﬂaqpqrmlﬁbrpﬂﬁﬁpﬁlS&ﬂﬂﬁ%? FEPRof .

Qﬂg' Ha??alba)c/k a_pééidohﬂngféa&mg'&ﬁ& £804ry| b Ofr 1dntroThingof right

said rod moving means to position said front and

“back rods leading ends at said detected leading

15 end, and for mbving them by a given distance f;om

. said position in said circuit board advancing
direction. '

32.. A film peeling devicé as set forth in.
Cclaim 31, wherein said laminated thin film sensors
each includes a pair of .conductive contacts
dispoaed-spaced apart from each other in the width
5 direction of said circuit board and contactable
with the surfaces of said circuit board and said
laminated thin films respectively coated on 'said
circuit board, ‘and also wherein aaid_laminated thin
film sensors runs over said laminated thin films
10 when said pair of conductive contacts come into
contact with conductlve layers respectlvely
provided on said surfaces of said circuit board
and outputs a thin film detect’ signal when the
conduction is cut off. '

33. A film peeling device as set forth in
Claim 4, wherein said film floating means includes
rod moving means for moving said front and back
- rods leading ends relatively in the  advancing
s direction of said circuit board.

34. A film peeling device as set forth in
‘Cclaim 33, wherein said film floating means
1ncludes.
f11m leading end sensors respectlvely for
5 detecting the leading ends of said front and back
laminated thin f£ilms in the advancing direction of
said circuit board; and '
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[err] 13 vibrators 16B, a parr”T—rrght f.ront backTMp&waﬁh

and a pair of right and Keft ba \ nﬁg 24B are pr

of the horizontal bars 32A, 328 l'es 22A and

ZEB are nDuPteﬂ on each  of the vi brat or's. Ther ef or e, accordlng to
structure of the present e nozzles
can be noved integral |l § nﬁ Y%?%Pfe?xba%&%‘:{% ﬁ{e a'ré%é\rﬂg‘ eépgnce

characters 40A andf40&1ees]pmunamd/ d:@s-lngnﬁtlémveq!xt%feﬂliWeﬁml F&ui de

rods which respectiygly nd¢skhdabky s eus e Rokheoaislankdny 32A,
32B to'burde thenﬁe%ﬁ hg ggds 40A aﬁd i B §?§h§q? opte 9 3
dlrectlon in accordance w1th output signa ¢ From

said film 1ead1ng end ~sensors, and for controlling
said rod moving means to p051t10n said front and
back rods leading ends at said detected leadlng

15 end, and for moving them by a given distance from
said position in Sald c1rcu1t board advanc1ng
direction.

-35. A film peellng dev1ce as set forth in
claim 34, wherein said lamlnated thin film sensors
each includes a pair of conductive contacts
disposed spacéd apart from each other in the width

5 direction of said circuit board and contactable
" with the surfaces of said circuit board and said
laminated thin films respectively coated on said
circuit board, and also wherein said laminated thin
film sensors runs over said laminated thin films
10 - when said pair of conductive.contacts come into
contact with conductive layers respectively -
provided on said surfaces of said circuit board,
and outputs a thin film detect signal when the
conduction is cut off. )
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nmovabl e bl ock 43 supportgthe upper and | ower racks 36A, ﬂ |
and gui de rods 40A, 40B and is al so supported such that i i"

parallel with the pass line 14A along a guide rail 46A pr V|de on

novabl e. bl ogk 42 through fixed bl ocks 41A and 41B, respectlwmkﬁesﬂheBwnRe

outside of the side wall 35 depr d
side wall 35. Additionally, S Cog BitE ﬂgEFQ?QﬁR . ih part OLrgU?;;gd
a second novabl e bIockI#8us1Qnuﬂblﬁﬁﬁnﬁér%PﬁaﬂqWeqﬁiqﬂnﬁﬂnBr égrallm

‘t’“htehsteggngafévg'bpg A Eé%kﬁél mé%eé@e émi/aldeenbje)ChhéZ:h Thwhleowea end of
linking with a feEdrFyitebosyd (‘J’r"tPefse'tﬂ Q"ﬁ% gﬁl} Sﬁé (ggégg
connectged to a hothéombﬂdd/éﬂﬂGﬁdbhgsurfaces thereof is beaten
' vibrator rods from the front and back sides thereof
to thereby peel the film, can absorb variations in
..the coated positions of the front and back
laminated thin films and also prevent the vibrator
10 rods from being damaged when they beat each other
idly. ' .

Vibrators 16A, 16B are disposed on the front
and back sides of a circuit board 14 with laminated
thin films.le, 123 coated on the front and back

15 surfaces thereof, back and front back-up rollers
'24B, 24A are disposed at positiens respectively
opposed to the front and back rods 18a, 18B of the
vibrators 16A, 16B, and the back and frent back-up

~ rollers 24B, 24A are moved synchronously'with the

20 front and back rods 18A, 18B, respectiVely.



rack 52 to be driven by the pinion 50A, whereby the second-evable bl ock 48
can be advanced in synchsoni zation with the circuit board 14 to be fed by
‘the feed roller 50. In the second nmovabl e bl ock 48, therefish v#Hsdkana
air cylinder 54 |nclud|ng a rod 54A which is connected mnth t

bl ock 42. The air cylinder 54 allows the novabl e bl ock I[er

move al ong the pass line 14Ain a given range with respect to the seco
movabl e bl ock 48. A relative position between the novabl e bIock 42 and
second novabl e block 48 can be control |l ed by

FI1G. |

@ Pboforéé‘—ﬂ ]a)’eV

| Front yibrafors

MA(&fawn 7) -
2Aaimisin) —— A 5UpPOr 7 Member

\ (AU AL 158 "
BRI

L4 ,‘-—-.\.
BN
ClrcuiF 258
boar
. 148
(Zdpliq71L-9) 1
,‘/
| " E
S aZaram TS
" fily Floating 14 supporl mem bey
; means 08—" i i 348
= %

: back vibrators



éontrolling.the air cylinder 54 by nmeans of a control
Fig. 3. Arod 58A of a second air cylinder 58 nmounted
44 is connected to the second novabl e bl ock ) T

'side wall

nmovabl e bl ock 48 can be reci procated together with the
pass line 14A by the second air cylinder 58. Therefore,

devi ce 56 shown in
- t 1Tlis Shedia9 Bedh RE

o zﬂ!ﬂﬂlﬂﬂm

14 is driven in synchroni zation with the second anabIe bl ock 48 by the"

second air cylinder 58 throu
board is fed out on conpleti

ool G

k 52yand pi ni on 50A.

| m

| i ng operation,

After a circuit
t he rack 52 and

second novabl e bl.ock 48 are returned by the second air cylinder 58 to their

wai t positions where they wait for a next circuit board.
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6ne-way bearing (not shown) is fitted into the pinion 5OA%O'TW_
.prevent reversal of the f¢ed roller.50. Upper and | ower :Secqn

g DO h % BB Rt
bars 60A, @B are supported by the novabl e bl ock 42 integ al s s 11k b i
TheY’econd rizontal bars 60A, 60B are disposed in parall el \‘ B‘w
and g ower rizontal bars 32A, 32B-and are spaced therefrigm atit it .

di s§1nces, wh@y &8s th are fixed in the pass |line 14 direction. As ShowaR:
[ Qgs. Zfan 4\ thi (ral\\éi@m | eadi ng end sensors 62A, 62B and circuit board
| €48 ng endys rs 64Xargd respectively supported by the novabl e bl ock 42
Ry augh ai rgeﬂ.i [der s > 61B. These sensaqr,s are interposed together with
p@egfi I m %n@\x 66A, bet ween the abovc-gmantioned pairs of right and
~ \Y .
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feft frong and back rods 18A, 18B. They are REPtA@ENENﬁ—SHEE?—ferr]
15 arranged in the pass, Iline 14A direction sequ?ﬁt al ly |n the

order of the thin filmlédding end sensors 62A, 62B,
end sensors 64, and peel filmsensors 66A, 66B. As shown ﬂ

thin filmleading end sensors 62A, 62B each includes a p

contacts 68A, 68B which are separated fromeach other in the circuit board
wi dth direction and can -be nmade to conduct when they are contacted by the

FIG. ¥

8 \§/8

C %\é : 608 _ |
E7¢ | .

L/
N\

35

r



o

| eadi ngr ends of conductive |ayers respectively coated on the front and back
~sides of the circuit board, 14. That is, when the conducti’Ve contacts 68A,
68B are caused to go up onto the |l eading end portions ofthe—associated
lam nated thin filns to thereby stop conduction, then the_thin film/leading
end sensors 62A, 62B respectively output |eading end dete i‘s cHf ‘ITE L‘ he:
g

control device 56. The circuit board | eading end sensors 6
sensors which detect the | eading end of the circuit board
bet ween the sensors 64 is shielded by the | eading end of the circuit board
14 and thereafter outputs a detect signal, to the control device 56. The
peel filmsensors 66A, 66B a:TE‘orEi snsors which detect the filns
peel ed by the filmfloating a an il mpeeling




neans 22:+*When the thin filmleading end sensors 62A, 62B, are in _
det ection, they are madert,0 approach the pass |ine 14A by the air cylinders -
-61A, - 61B. | mredi ately “‘after they detect the Ieading: ew
fllm they are inverted and returned to their original poatlons spaced -

—_

apart fromthe pass line 14A by the air cylinders 61A, 61 ﬂthheetHasBeenR(

description will be given bel ow of the operation of the a 0V€1m~m’mmm,’

- device according to the invention. [err] 16

| 620
12A 59 : < _
A

FIG. 6w

FIG 6 @

64 |
\ : 62A

FIG 61 o 628

.FIG‘ 6 (D).

FIG 6®




i
At§f|PS?‘“mnth the “second anabIe block 48 p05|t|oned and fixed at its wait
p05|t|on by ‘the second air aete
i's moved and positioned.in ja T _
cylinder 54. Also, the thin fllrnﬂa WGED ensors 62 62B 2dmﬁfhed
out in the pass line direct Fromra sta own in Fi '%“?AQ .swgﬂe
shown in Fig. 6 (B) by the air cylinder, ther€by preparing T oOr dereetH
of the conductive layer of the circuit-board 14. In this state, the circuit
board 14 with the laminated thin filns 12A, 12B coated on the front and
back surfaces thereof |sMEFTHOR| 3NB PERIGESEOR| REELINGhD FREM: ced roller in
the direction of the sensors, filmfloating neans 20, and fil m peeling
reans 22.- BACKGROUND OF THE INVE ON

1. Field of the Invention

The present invention relates to method and

device for peeling a film laminated on a printed
circuit board or the like.

2. Description of the Related Art

A printed circuit board for use in electronic
equipment includes an insulation panel and wiring.
The wiring is made of a material such as copper and
has a given pattern formed on either one surface or
both surfaces of the insulation panel. This type . .
of printed circuit board is manufactured by the
following process.

A laminated member consisting of a
phofosensitive resin (photoresist) layer and a
light transmissive .resin film (a protective film)
is laminated by thermal pressure on a conductive
layer provided on an insulation panel by use of a
roller. Next, a wiring pattern film is further put
on the laminated member, and the photoresist layer

. is exposed to light for a given period of time
through the wiring pattern film and 1light
transmissive resin film. After the 1light
transmissive resin film is peeled off, the exposed
photoresist layer is developed to thereby form an
etching mask pattern. Then the unnecessary
portions of the conductive layér are removed by
etching, so that a printed circuit board having a
given wiring pattern is formed.

Conventionally, there have been methods and
devices for automatically peeling the
above-mentioned protective film in - the




When bhg | eadi ng end of the circuit-board 14, as shown in Fig. 6 (O,
enters between the upper and | ower conductlve contacts, dHJ
then reaches a circuit boar —+eaﬂ+ﬁg§EﬁH=EEF€ﬁ line d SRE§§§@%Q§§*§

"Fig. 4, this is detected by ||t FISEHERT HADHBREY ]eadl ng @n seg N
Responsi ve to the detection| the BEREAEERPve contacts 6HABEE™ gﬁgagine

and lower thin filmleadi ng&nd Sensors 6ZA, 62B are cont act ed Into

conduction with the conductive layer- (2Cu foil)69 of the circuit board 14,
Next, the lamnated thin fi]lnms 12A, 12B _are contact

dwt ductive
contacts 68A, 6SHANUIAREWEING PYAsess, ot fkf PTLRTE %}ﬂ%u]éég’% cei:(rla;ors 62A,
62B, thereby cuttroy ei&mpme,ccﬁmuaapanesé theterondRubl icatdnnadias 68A,

908 Vhen the gnjggy 4 GRadAs°! ¥ EREA BRin' TGedilfy " iddvicading end
includes a floating means which beats the end
portion of a laminated. thin film (consisting of a
photoresist layer and a light transmissive resin

film respectively put on a circuit board) with the
vibration of a rod of a vibrator, to thereby float
part of the 1light transmissive. film from the
photoresist layer.

When two laminated thin films are respectively
put on both of the front and back surfaces of the
circuit board, two vibrator rods are respectively
provided on the front and back sides of the circuit
board in such a manner that they are mutually
opposed to each other. Thus, by beating
synchronously the front and back sides of the
circuit board with the leading ends of the rods
through the laminated thin films, the circuit board
is allowed to receive the same force from the front
and back sides. The result is to prevent
distortion of the circuit board.

However, when the two laminated thin films are

' coated on the front and back sides of the circuit
board as mentioned above, the coated positions can
vary relative to each other. In this case, the
positions of the end portions of the laminated thin
films in the advancing direction of the circuit
board raise a problem in connection with the
peeling positions thereof. To absorb such great
variations, it can be expected that, while moving
the leading ends of the rods in a relatively great
stroke from the positions of the end portions of
the mutually displaced films, the end portions of
the laminated thin film are beaten assuredly by the
rods leading ends to thereby float the same.



sensors 62A, 62B detect the |eading ends of both of the Iéninated thin

Ehlnihle 125 coatg? OB the front and back surfaces of the=ieedit board
e second novabl e block 48 is pulled by the air cylindeRrep
the circuit board 14 is. [err] 17 advanced in synchroniz tlch“cﬁﬂE?ﬁgnEEr

second novabl e bl ock 48 by the pinion 50A through the rack]||58a
t
upper and | ower horizontal bars 32A, 32B are dr?ven by the ..eT

t hrough the racks 36A, 36B to thereby ,set the vertic
al
front and back vibrators 16A, 168, f¥ ' % posi tions Of the
In this case, the pos1 ions of the ends of the

jaminated thin films are detected by a sensor to
thereby determine the starting points of vibration
application by the rods of the vibrators. However,
if the starting points are very close to the
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leading end of the circuit board in the advancing
direction thereof, then the leading ends of the

~ vibrator rods may perform a circuit board beating
operation off of the circuit boafd. This causes
the two rods leading ends to beat each other idly
and thereby damage themselves.

Also, 'when a pair of vibrator rods are
disposed on the front and back sides of a thin
circuit board in a mutually opposing manner as in

" the above-mentioned conventional peeling device,
then the circuit board is caused to deform.
Therefore, the positions of the upper and lower
rods must be set with considerably high precision.

SUMMARY OF THE INVENTION
The present invention aims at eliminating the

above drawbacks found in the above-mentioned
conventional film peeling method and device. It is
an object of the invention to provide a film
peeling method and device which prevents damage to
front and back rods resulting from hitting each
other even if the range of vibration application by
the rods of the vibrators is large, and also
permits the displacement between the positions of
the rods ends of the vibrators during the setting
stage.

In attaining the above object, according to
the invention, there is provided a film peeling
method in which two laminated thin films each
consisting of a photoresist layer and a light
transmissive film are respectively coated on the
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board 14 advances and both of the u [

: pper and |ower thin
sensors 62A, 62B are turned off, air pressure is fed to the seCo =
cylinder 58, air cylinder 40 and vibragtors 16A, 16B and, after an instant,
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operati on. the al VIFAtREs, $a0| AREAVQIAE R SFat” Bre BesRectuely
| eadi ng end sensoﬂ&s@b&gd above and below the Clr %F%o r%? ggchh'n film

a manner that they surround the circuit board from
the front and back surfaces of the circuit board
respectively as well as the leading ends of the
rods are disposed to face each other with the
circuit board between them, the vibratory motions
of the rods are applied onto the end portions of
the respective Jaminated thin films coated on the
front and back surfaces of the circuit board to
thereby float part of the light transmissive films
from the associated photoresist layers, and the
films are peeled off from the floated portions of
the light transmissive films, the method comprising
the steps of: setting the positions of the front
‘and back rods leading ends with respect to the
circuit board so as to offset each other along the
surface of the circuit board, back and front backup
members are respectively disposed in such positions
as are respectively opposed to the front rod
leading end and the back rod leading end through

- the circuit board and.the laminated thin films, and
the back and front backup members are moved along
the circuit board and the two laminated thin films
respectively in synchronization with said mutually
facing front and back rod leading ends.

The starting points of application of the
vibratory motions to the laminated thin films by
the rod leéding ends may be respectively set as the
end portions of the laminated thin films on the
front and back surfaces of the circuit board
further distant from the end edge of the adjoining
circuit board, and the front and back rod leading
ends as well as the back and front backup members
may be moved by a given distance from the starting
points while the vibratory motions are being



2B against the circuit board 14, is renoved and thus these sensors 62A, 62B

are sjtuated at positions apart fromthe circuit board : i
bl ock’ 42 and second novabl e bl ock 48 start to nove hor iljzBRPLAGEMENRSHEET

vibrators 16A, 16B are caused to start vibratory notions_and §h2 Njymgsan
back rods 18A, 18B come into Contact with the circuit HoZ#E“td~Them > thel
novabl e block 42 is driven so as to narrow the di stance bet Ween t ne Second
novabl e bl ock 48. In the above proces$ the air cylinder 54 pulls the
novabl e bl ock 42 by a set distance. Therefore, while the | eadi ng ends of
the front and bacappdiled1ts, theplaminabednghipnEhivfousFYriher.  ae

lam nated thin fipbgaxldAa £2En€NPaékts UhémbeRsUmay be rollers which
' are in rollable contact with the laminated thin

films in the rod moving direction. _
Moreover, in- attaining the above object,
according to the invention, there is provided a
film peeling device which includes film floating
means, after two laminated thin films each
consisting of a photoresist layer and a light
transmissive film are respectively coated on the
front and back surfaces of a circuit board, two
vibrators each including a rod are respectively
' disposed above and below the circuit board in such

a manner that they surround the circuit board from
the front and back surfaces of the circuit board
respectively-as well as the leading ends of the
rods are disposed to face each other with the
circuit board between them, for applying the
vibratory motions of the rods onto the end portions
of the laminated thin films respectively coated on
the front and back surfaces of the circuit board to
thereby float part of the light transmissive films
from their respective photoresist layers, and film
peeling means for peeling the films in the floated
portions of the light transmissive films, wherein
the positions of the front and back rods leading
ends with respect to the circuit board are set so
as to offset each other along the surface of the
circuit board, and also wherein the film peeling
device further includes back and front backup
members respectively provided at positions opposed
to the front and back rods leading ends through the -
circuit board and the laminated thin films and
movable in contact with and along the circuit board
and the laminated thin films in synchronizétion
with the opposed front and back rods leading ends.
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backup memhers may be respectively supported by the
support members of the back and front vibrators.
The back and front backup members may be formed of
hard rubber and may also be rollers.

The film floating means may be so structured
as to include rod moving means which moves the
front and back rods leading ends relatively in the
advancing direction of the circuit Dboard.
Moreover, the film floating means may include film

leading end sensors and a control device. The film
leading end sensors respectively detect the leading
ends of the front and back laminated thin films in
the advancing direction of the circuit board. The
control dev1ce detects the leading end of the
laminated thin film existing further distant from
the leading end of the circuit board in the
advancing direction in accordance with output
signals from the film leading end sensors, controls
the rod moving means to position the front and back
rods leading ends at the detected leading end, and
moves them by a given distance from the position in
- the circuit board advancing direction.

The laminated thin film sensors each includes
a pair of conductive contacts disposed sﬁaced apart -
from each other in the width direction of the
circuit board and contactable with the surfaces of
the circuit board and the laminated thin films
respectively coated on the circuit board. The
laminated thin film sensors runs over the laminated
thin films when the pair of conductive contacts
cone into contact with conductive layers
respectively provided on the surfaces of the
circuit board, and outputs a thin film detect
signal when the conduction is cut off.

According to the method of the invention, back
and front backup mémbers serve as receiving members



trhen the | eading ends of the lamnated thin filnms 12A 12B are beaten by
he front and back rods 18A, 18B, then the |ight transnpgfssi 5
11B of the laminated thin filnms 12A, 12B are caused to
photoresist layers 11A |If air pressure is jetted out

portions fromthe air nozzles 22A, 22B, then the floatr
peel ed. After being peeled, the light_transm ssive resin TTTmE=]
renoved sequentially fromthe circui tZboard 14 starting at the peeled

portions by a filhdeerhnBydtsa (BRInSEIMRL, 23 weLréh SBpated rods
externally of th In this operation, ront, and back

rods 18A, 18B argéaéiiéléghﬁhe RPﬂtﬁ°dﬁh§n#§ﬁ$eiﬁ¥ﬁggﬁ?rgﬁlF &% d 14,

t he back-up rol | drontbhaddddp members are respectively disposed at
positions opposed to the front and back rods
leading ends through the laminated thin films and
circuit board, even if the 1leading ends of the
front and back rods are so disposed as to offset
each other along the surface of the circuit board
and the front and back surfaces of the circuit
board are beaten at different positions by the
offset leading ends, the circuit board cannot be
distorted. This permits some difference in
position between the front and back rods leading

ends when their positions are set. Also, since the
front and back rods leading ends do not face each
other; even when the rods leading ends slip off the
circuit board, they will not beat each other idly
resulting in damage to each other. 3

Even if the positions of the end portions of
the- front and back laminated thin films on the
circuit board are much different from each other,
the films can still be peeled assuredly.

If the backup members are rollers which are in
rollable contact in the rod moving direction, they
do not rub against the films while they are in
motion. Also, as they are in direct contact with
and are rotated with respéct to the rods leading
ends, they are not beaten at the same position by
the rods leading ends and, therefore, receive
little damage.

According to the device of the invention, even
if the front and back rods leading ends are
displaced in position from each other, the circuit
board cannot be distorted, thus, positional
displacement of the front and back rods leading
ends is permitted. Further, even if the rods are
vibrated at positions off the circuit board, the



are respectively arranged on the opposite sides of the front and back rods

18A, 18B through the circuit board 14 and, therefore, eJvf Il
the circuit board 14 sinmultaneously fromthe front and ba@Eb éE@EFﬁé

S
there is no possibility that the circuit board 14 can bq| dj st oft
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board 14 by the  [err] 1 9.air cyligider 54 through the novable block 42
there is no possfzpérllfl. té’n& rlaagcl;[ f}eoésr Qﬁat-afi.r}xdg %6}%( Jiqld.ls gt beat each '
' other idly resulting in damage to each other.

If the front and back rods are moved
synchronously, then the back and front backup
members are moved together with them so that the
back and front backup members are alﬁays
respectively positioned opposed to the associated

_ front and back rods leading ends.

If the backup members are formed of hard
rubber, they can absorb shocks given by the opposed
rods leading ends. Also, since they are in surface
contact with the circuit board and laminated thin
films, some positional difference with respect to
their respective opposed rods leading ends can be
allowed.

If the front and back backup members are
rollers, they do not rub against the film surfaces
when the rods are moved. Also, when beating idly,
the rods leading ends do not beat the same portion
repeatedly and; therefore, the backup members
receive little damage.

The rods leading ends and the back-up rollers
opposed to them can be set at an arbitrary position
of the laminated thin films coated on the circuit
board by means of the rod moving means. Even when
there exists a difference in the coated position
between the front and back laminated thin films, it
is possible to assuredly operate the rods leading
ends to thereby float the films.

The leading end positions of the front and
back laminated thin films are detected by the film
leading end sensors. With one of the leading ends
which is further distant from the leading end of'
the circuit board set as a reference, the front and
back rods leading ends are set. Under the control
of the control device, the front and back leading
ends are moved in a given range while they are
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the laminated thin film sensor run onto the

laminated thin film, the leading end of the
laminated thin film can be detected.

end of the

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an enlarged side view of the main
portions of an embodiment of a film peeling device
according to the invention;

Fig. 2 is a back view of the film peeling
device according to the above embodiment of the
invention;

Fig. 3 is a side view of a portion
corresponding to the line III-III shown in Fig. 2;
) Fig. 4 is a side view of a portion of the
above film peeling device in the neighborhood of
sensors; ;

Fig. 5 is an enlarged perspective view of a
thin film leading end sensor employed in the above
embodiment; and,

Fig. 6 is a general secfion view to show the
operation of the above thin f£film leading end
sensor.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, description will be given hereinbelow of
an embodiment of film peeling method and device
according to the invention with reference to the
accompanying drawings.

According to the present embodiment as shown
in Fig. 1, there is provided a film peeling device
10 in which two laminated thin films 12A, 12B each
consisting of a photoresist layer 11A and a light
transmissive resin film 11B are respectively coated

on the front and back surfaces of a circuit board



48, and is then discharged out of the device. The novable block 42, second
novabl e bl ock 48, and rack 52 are then returned to their [FeSpectrve—wa
positions by the air cylinder 58. This process is then rg
|
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peel nore films. As described above, in the above-nentio
back-up rollers 24A, 24B are formed of hard rubber. Howey
limtative. The back-up rollers may a §O be formed of sofT rupber, B
rubber plate nenber or the |ike, prowted that they can withstand the
shocks to be given t6t advaacei alivrg tmapds$4lliyxet et cadAngadmiohHf t he
rods 18A, 18B. o) ﬁ% E I orted by
the vi brator suﬁ%’g?‘ﬁéré l?,{acl% ilgg% ° h Q gvé'%%éntfs? ﬁf%%l nment .
However, the including front and back rods 18A and 18B are -
respectively disposed above and below the circuit
board 14 in such a manner that they surround the
circuit board from the front and back surfaces of
the circuit board 14 respectively. The leading
ends of the front and back rods 18A and 18B are
disposed to face each other with circuit board 14
between them. The peeling device 10 includes film

hate

floating means 20 which applies the vibratory
motions of the front and back rods 18A, 18B to the
end portions of the front and back laminated thin
films 12A, 12B to théreby float part of the light
transmissive resin film 11B from the photoresist
layer 11A, and film peeling means 22 for peeling
the thus floated portion of the light transmissive
resin film 11B. Also, according to the present
film peeling device 10, the positions of the
leading ends of the front and back rods 18A, 18B
with respect to the circuit board 14 are arranged
to offset each other along the surface of the

© circuit board 14 in a direction of the width of the
circuit board 14 and perpendicular to the advancing
direction of the circuit board 14.

A back back-up roller 24B and a front back-up
roller 24A are disposed at positions opposed to the
leading ends of the front and back rods 18A and
18B, respectively, through the circuit board 14 and
two laminated thin films 12A, 12B. These rollers
are movable in rolling contact with and along the
circuit board 14 and laminated thin films 12A, 12B
in synchronization with the leading ends of the
mutually opposing front and back rods 18A and 18B.
The front back-up roller 24A is supéorted by a
support member 26A of the front vibrator 16A and
the back back-up roller 24B is supported by a



invention is not limted to this. The back-up rollers cén_be supported

I ndependently, provided [err] 20 that they can be novgd=Fn _
synchroni zation with the opposed rod | eadi ng ends. The pdrRERLACEMENT SHEEN €
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peeling, and rod noving represent exenplary cases only ard@ﬁﬁemngim 0.0
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respectively. The front and back back-up rollers
24A, 24B are each formed of a hard rubber ring
which is rotatably 'supported on a rotary shaft
extending in a direction perpendicular to the
advancing direction of the circuit board 14.

Two film peeling means 22 are disposed
respectively up and down in Fig. 1 in a manner to
correspond to the front and back vibrators 16A,
16B, and respectively include air nozzles 22A, 22B
each of which has a flat and fan-shaped leading end
portion. The air nozzles 22A, 22B are respectively
fixed to the support members 26A, 26B and are
positioned in such a manner that the axes of the
air nozzles respectively circumscribe the arcs of
the front and back back-up rollers 24A and 24B on
the respective sides of the pass line 14A of the
circuit board 14. Air hoses 25A, 25B are used to
supply air pressure to the air nozzles 22A, 22B,

respectively.

The front and back back-up rollers 24A and 24B

are supported by the support members 26A and 26B

- through support frames 28A and 28B, respectively.

' The support frames 28A, 28B respectively include

elongated holes 29 extending in parallel to the

axes of the rods 18A, 18B. The support frames 283,

28B are engaged in the elongated holes 29 with

bolts 27 provided in the rod support members 26A,

26B, whereby the position of the support frames

28A, 28B can be freely adjusted in the rod axial
directions.

The rod support members 26A, 26B are both
supported such that their position can be freely
adjusted in the vertical direction through linear
ways 30A, 30B which extend vertically. The linear
ways 30A, 30B are respectively arranged such that
the fixed-side members thereof 31 are respectively
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fixed-side members 31 in such a manner that they
are energized upwardly by springs 343, 34B
respectively.

The horizontal bars 32A, 32B are respectively
arranged horizontally above and below the pass line
142 and in parallel to the leading end of the
circuit board 14. The two ends of the horizontal
bars 32A, 32B in the longitudinal direction thereof
project out from the right and left side walls 35
of the device and thus, as shown in Figs. 2 and 3,
the horizontal bars 32A, 32B are connected at the
projecting ends thereof to the upper and lower ends
of upper and lower racks 36A and 36B, respectively.

The upper and lower racks 36A and 36B are
respectively meshable with a pinion 38 disposed at
a position level with the pass line 14A, so that
they can be moved vertically in a direction to
approach and to move away from the pass line 14A in
synchronization with each other. More

specifically, an air cylinder 40 is connected to.

the upper rack 36A and, by driving the upper rack
36A with the air cylinder 40 through the upper
horizontal bar 32A, the lower rack 36B can be
driven through the pinion 38 in synchronization
with upper rack 36A. The upper rack 364, lower
rack 36B, pinion 38, and air cylinder 40 are
respectively disposed at the two ends of the upper
and lower horizontal bars 32A, 32B and are arranged
such that they can move the horizontal bars 32A,
32B vertically in synchronizatioh with the right
and left portions thereof while maintaining the
horizontal states thereof.

Additionally, a pair of right and left front
vibrators 16A, a pair of right and left back
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vibrators 16B, a pair of right and left front

back-up rollers 24A, and a pair of right and left

back back-up rollers 24B are provided for each of

the horizontal bars 32A, 32B. Two air nozzles 22A

and two air nozzles 22B are mounted on each of the

vibrators. Therefore, accordiﬂg to the structure

of the present embodiment, one back-up roller and
two air nozzles can be moved integrally with one

vibrator.

In Figs. 2 and 3, reference characters 40A and
40B respectively designate vertically extending
guide rods which respectively extend slidably
through the horizontal bars 32A, 32B to guide them.
The guide rods 40A and 40B are supported by a
movable block 42 through fixed blocks 41A and 41B,
respectively. The movable block 43 supports the
upper and lower racks 36A, 36B, pinion 38, and
guide rods 40A, 40B and is also supported such that
it is movable in parallel with the pass-line 14A
along a guide rail 46A provided on the outside of
the side wall 35 and a guide rail 46B provided in
part of the side wall 35. Additionally, in the

- upper guide rail 46A, there is provided a second
movable block 48 in such a manner that it is
movable in parallel with the pass line 14A
similarly to the movable block 42.

The lower end of the second movable block 48
is in mesh with a pinion 50A operable in linking
with a feed roller 50 for feeding the circuit board
14 and is connected to a horizontally extending
rack 52 to be driven by the pinion 50A, whereby the
second movable block 48 can be advanced in
synchronization with the circuit board 14 to be fed
by the feed roller 50. In the second movable block
48, there is provided an air cylinder 54 including
a rod 54A which is_éonnected with the movable block
42. The air cylinder 54 allows the movable block
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second movable block 48 can be controlled by
controlling the air cylinder 54 by means of a
control device 56 shown in Fig. 3. A rod 58A of a
second air cylinder 58 mounted on the side of the
side wall 44 is connected to the second movable
block 48. Thus, the second movable block 48 can be
reciprocated together with the rack 52 along the
pass line 14A by the second air cylinder 58.
Therefore, the circuit board 14 is driven in
synchronization with the second movable block 48 by
the second air cylinder 58 through the rack 52 and
pinion 50a. |

After a circuit board is fed out on completion
of a film'peeling operation, the rack 52 and second
movable block 48 are returned by the second air
cylinder 58 to their wait positions where ﬁhey wait
for- a next circuit board. In this operation, a
one-way bearing (not shown) is fitted into the
Pinion 50A to thereby prevent reversal of the feed
roller 50.

Upper and lower second horizontal bars 603,
60B are supported by the movable block 42

integrally therewith. The second horizontal bars

60A, 60B are disposed in parallel to the upper and
lower horizontal bars 32A, 32B and are spaced
therefrom at egqual distances, whereas they are
fixed in the pass line 14 direction. As shown in
Figs. 2 and 4, thin film leading end sensors 62a,
62B and circuit board leading end sensors 64 are
respectively supported by the movable block 42
through air cylinders 61A, 61B. These Sensors are

interposed together with peel film sensors 66A, 66B

between the above-mentioned pairs of right and
left, front and back rods 18a, 18B. They are
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arranged in the pass . line 14A direction
sequentially in the order of the thin film leading
end sensors 62A, 62B, circuit board leading end
sensors 64, and peel f£ilm sensors 663, 66B.

As shown in Fig. 5, the thin film leading end
sensors 62A, 62B each includes a pair of conductive
contacts 68A, 68B which are separated from each
other in the circuit board width direction and can
-be made to conduct when they are contacted by the
leading ends of conductive layers respectively
coated on the front and back sides of the circuit
poard 14. That is, when the conductive contacts
68A, 68B are caused to go up onto the leading end
portions of the associated laminated thin films to
thereby stop conduction, then the thin film leading
end sensors 62A, 62B respectively output leading
end detect signals to the control device 56.

The circuit board leading end sensors 64 are
optical sensors which detect the leading end of the
circuit board 14 when light between the sensors 64
is shielded by the leading end of the circuit board
14 and thereafter outputs a detect signal to the

- control device 56. The peel film sensors 66A, 66B
are optical sensors which detect the films peeled
by the film floating means 20 and film peeling
means 22. When the thin film leading end sensors
62A, 62B, are in detection, they are made to
approach the pass line 14A by the air cylinders
61A, 61B. Immediately after they detect the
leading ends of the thin film, they are inverted
and returned to their original positions spaced
apart from the pass line 14A by the air cylinders
61A, 61B. '

Next, description will be given below of -the
operation of the above-mentioned device according
to the invention.-
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aid vibratory notions to said laninated thin films by s.f
ends -are respectively set as the end portions of said Ia.iﬁgﬁ ----- '
on said front and back surfaces of said circuit board fu Ui :
the end edge of an adjoining circuit board; and wherein !
;oglbgﬁdhngtends ?s wel | . as said back and front backup reshers "}
i stance fromsaid startin ““———-‘"“"“"
being applied to said Ian1nated th?lxmmts e yh V|bratory Tt ho
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direction of the
second air cylinder 58 as. a standard, the movable
block 42 .is moved and positioned in a pass line
direction shown in Fig. 4 by the air cylinder 54.
Also, the thin film leading end sensors 62A, 62B
are pushed out in the pass line direction from a
state shown in Fig. 6 (A) to a state shown in Fig.
6 (B) by the air cylinder, thereby preparing f or
detection of the conductive layer of the circuit
board 14. In this state, the circuit board 14 with
the laminated thin films 12A, 12B coated oh the
front and back surfaces thereof is fed along the
pass line 14A by the feed roller in the direction

of the sensors, film floating means 20, and film
peeling means 22. '

wWhen the leading end of the circuit-board 14,
as shown in Fig. 6 (C), enters between the upper
and lower conductive contacts, opens them, and then
reaches a circuit board leading end detect line
designated by 65 in Fig. 4, this is detected by the
circuit board leading end sensors 64. Responsive
to the detection, the conductive contacts 68A, 68B
of the upper and lower thin film leading end
sensors 62A, 62B are contacted into conduction with
the conductive layer (Cu foil)69 of the circuit
board 14. Next, the laminated thin films 12A, 12B
are contacted with the conductive contacts 68A, 68B
of one or both of the thin film leading end sensors
62A, 62B, thereby cutting off the conduction of the
conductive contacts 68A, 68B. wWhen the control
device 56 determines that the thin film leading end
sensors 62A, 62B detect the leading ends of both of
the laminated thin films 12A, 12B coated on the
front and back surfaces of the circuit board 14.
The second movable block 48 is pulled by the air
cylinder 58, whereby the circuit board 14 is



novenents of said rods. 4. A filmpeeling device for peeling two
| am nated thin filns, each consisting of a photoresist | '

transm ssive film respectively coated on the front and RLAGEMENT SHEETa
circuit board, conprising: two vibrators - each i ncl

di ng
respectively di sposed above and-bel ow the circuit board Pa§u&h2§Nﬂ¥dﬁﬁs ]
that they surround the circuit board fflomthe front and Dack suUrtraces or—

Lhe circuit boar d.4Geneed NElmaliSiihd it UIRH ARSeOboR@ blairy and

back rods | eading en s are di ace eac er wth % circuit
board between t hdpdoekd4drhy %besBl%$°F056$f§b¥°ﬂﬁhht5?hﬁ?c§l5 g the
surfaces of said fhégli th@O@pPeér and lower horizontal bars 32A, 32B

are driven by the air cylinder 40 through the racks
36A, 36B to thereby set the vertical positions of
the front and back vibrators 16A, 16B, front and
back rod iBA, 18B, front and back back-up rollers
24A, 24B, and air nozzles 22A, 22B. As the setting
positions thereof, the leading ends of the rods are
so arranged -as to be contactable with the inner

portions of the thin film leading ends on the
surfaces of the thin films.

Just as the circuit board 14 advances and both
of the upper and lower thin film leading end
sensors 62A, 62B are turned off, air pressure is
fed to the second air cylinder 58, air cylinder 40
and vibrators 16A, 16B and, after an instant, air
pressure is supplied to the air cylinder 54 as
well. At the same time, air pressure is jetted out
from the air nozzles 22A, 22B. During this
operation, the air of the air cylinders 61A, 61B,
which press the thin film leading end sensors 62a,
2B against the circuit board 14, is removed and
thus these sensors 62A, 62B are situated at
positions apart from the circuit board 14.

When the movable block 42 and second movable
block 48 start to move horizontally, the vibrators
16A, 16B are caused to start vibratory motions and
the front and back rods 18A, 18B come into Contact
with the circuit board 14. Then, the movable block
42 is driven so as to narrow the distance between
the second movable block 48.

In the above process, the air cylinder 54
pulls the movable block 42 by a set distance.
Therefore, while the leading ends of the front and
back rods 18A, 18B are moving synchronously with
the laminated thin films 12A, 12B and circuit board



back and front backup nmenbers respectively provided at poéitions opposed to

said front and [err] 23 back rods | eading ends throug CTTCUl L
board and said laminated thin filns and novable in conta t REPLACEMENT PHRRT |
said circuit board and said lamnated thin filnms in synclironi zat'zqquvvi]g

sai d opposed front and back rods Ieadigg ends; a film fl PRy mEams for—

appl ying vibratory notions of the rodé—onto the end portionsof the
| am nated thin f'i@g LASPECh ¥eky BeakihgorHd1a diiitam ot ke sinéaces of

the circuit board't
: 12A, 12B only for a previously set distance, the
leading ends of the front and back rods 18A, 18B
move in the leading end direction of the circuit
board 14. If the stroke of the front and back rods
18A, 18B in such movements is set large, then
variations in the distance between the leading ends -
~of the laminated thin films 12A, 12B and the
leading end of the circuit board 14 can be
absorbed. This makes it possible'for the rods to
beat assuredly the leading ends of the laminated
thin films.

When the leading ends of the laminated thin
films 12A, 12B are beaten by the front and back
rods 18A, 18B, then the light transmissive resin
films 11B of the laminated thin films 12A, 12B are
caused to float up from the photoresist layers 11A.
If air pressure is Jjetted out to the floated
portions from the air nozzles 22A, 22B, then the
floated portions are peeled. After being peeled,
the light transmissive resin films 11B are removed
sequentially from the circuit board 14 starting at
the peeled portions by a film feed device (not
shown), and are discharged out externally of the
pass line. '

In this operation, although the front and back
rods 18A, 18B are offset in the width direction of
the circuit board 14, the back-up rollers 24B, 24A
are respectively arranged on the opposite sides of
the front and back rods 18A, 18B through the
circuit board 14 and, therefore, even if the rods
beat the circuit board 14 simultaneously from the
front and back sides thereof, there is no
possibility that the circuit board 14 can be
distorted. )

Also, when the front and back rods 18A, 18B
are moved relative to the circuit board 14 by the



thereby float part of the light transm ssive filns fron1tHeir respective

phot oresi st layers; and a fil m peeling neans for peeling 5
fl oated portions of the light transmissive filns. 5. A {]i REPLAGENIENT SHEET

device as set. forth in Caim4, wherein said back and frofjt backyp; Nﬁ@b@@g
are respectively supported by support nenbers of said bac %ﬁahﬁﬁdﬁ -------- -
vi brators. 6. A filmpeeling devicejgs set forth in O al T WNET er 1S
back and front backup nenbers are respectively formed of hard rubber. 7.

A filmpeeling degigecpsin@erfsstthioudh dile Govakbdeebloski 42bakReERd front
backup members ar g r SReCLLYElY; Lo L6ES e £rdhd il BRR Boadexsap as set
18B can beat each other even if they are moved past
fhe leading end of the circuit board 14 and,
therefore, the rods are prevented from being
damaged due to their idle beating.

Further, since .the back and front back-up
rollers 24B, 24A disposéd opposed to the front and
back rods 18A, 18B are respectively formed of hard
rubber; they can be in surface contact with the
circuit board 14 and laminated thin films 12A, 12B
and, therefore, even if the positions of the
back-up rollers are slightly shifted with respect
to those of the opposed rods, the circuit board can
be heid assuredly when it is beaten by the rods.

After the light transmissive resin film 11B is
beeled, the circuit board 14 is caused to pass
through the position of the second movable block
48, and is then discharged out of the device. The
movable block.42, second movable block 48, and rack
52 are then returned to their respective wait
positions by the air cylinder 58. This process is

- then repeated to thereby peel more films.

As described above, in the above-mentioned
embodiment, the back-up rollers 244, 24B are formed
of hard rubber. However, this is not limitative.
The back-up rollers may also be formed of soft

rubber, metal, rubber plate member or the 1ike,
provided that they can withstand the shocks to be
given onto the circuit board 14 by the leading ends
of the rods 18A, 18B.

Additionally, the back-up rollers 24A, 24B are
supported by the vibrator support members 26A, 26B
in the above-mentioned embodiment. However, the
invention is not limited to this. The back-up

rollers can be supported independently, provided



Caim7, wherein said filmfloating nmeans includes rod noving neans for
nmovi ng said front and back rods | eading ends relatively in_the advancin
direction of said circuit board. 9. A filmpeeling devic
Claim8, wherein said filmfloating neans includes: [er
| eadi ng end sensors respectively for detecting the | eadi
front and back lamnated thin filnms in the advanci nhg direc

circuit board; and a control device for detecting the |eading end

20
that they can be movéa—in synchronization with the
opposed rod leading ends. _

- The particular structure shown in Figs. 1-3
for performing the functions of film floating, film
peeling, and rod moving represent exemplary cases
only and are not to be construed in a limiting
fashion. It will be appreciated that any
association of elements capable of accomplishing
film floating, film peeling, or rod moving would
work acceptably in the inventive combination, and
Applicant intends that, in its broadest aspects,
the present invention is to be limited to that
speéific structure which is capable of film
floating, film peeling, or rod moving. '

Although the invention has been described with
reference to a specific embodiment, this
description is not meant to be construéa in a
limiting sense. . Various modifications of the
disclosed embodiment, as well as other embodiments
of the present invention, will become apparent to

. persons skilled in the art upon reference to the
description of the invention. It is therefore
contemplated that the appended claims will cover
any such modifications or embodiments as fall
within the true scope of the invention.



of the lamnated thin fil mextending fromthe. | eading end of said circuit
board in the advancing direction in accordancé wth outpu
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said filmleading end sensor l1ing said r
position said front and bac “m,ﬂ"!m"“’“mﬁs at said defected '23&“13%5
end, and for noving them by a* gi‘veh dFstance from sai d pofjidaten

circuit board advancing direction. 10. A film peeling device as Set Torth

in Caim9, wherein said |am nated th2dh fil msensors each includes a pair .

of conductive conWHATsIS| GhAZMEDsESecd apart from each other in the width
direction of said circyit bgarg;gpd geaifsyabheribah i1he whiéAceswsl said

circuit board andlggigang1na&gﬂlth%21$éln%aggfpegéﬁgfé¥lcoate%_on sai d
photoresist layer and a light transmissive film are
respectively coated on the front and back surfaces
of a circuit board, two vibrators each including a
rod are respectively disposed above and below the
circuit board in such a manner that they surround
the circuit board from the front and back surfaces
of the circuit board respectively as well as the
leading ends of the rods are disposed to face each
other with the circuit board between them, the
vibratory motions of the rods are applied onto the
end portions of the respective laminated thin films
coated on the front and back surfaces of the
circuit board to thereby float part of the light

transmissive films from the associated photoresist
layers, and the films are peeled off from the
floated portions of the light transmissive films,
said method comprising the steps of:
4 setting the positions of said front and back
rods leading ends with respect to said circuit
- board so as to offset each other along the surface
of said circuit boarq;
disposing back and front backup members in
such positions as to be respectively opposed to
said front rod leading end and said back rod
leading end through said circuit board and said
laminated thin films; and
moving said back and front backup members
along said circuit board and said two laminated
thin films respectively in synchronization with
said mutually opp051ng front and back rod leading
ends.

2. A film peeling method as set forth in
Claim 1,



said Ian1nated thin filns when s ucti ve crtacEs=eanp il
contact w th conductive Iay 3/ prOV|dedlcﬁﬁﬂkﬂQEMENﬁ EET
of said circui't board, and outp a thln filmdetect S|ynal ?ggdya
conduction is cut off. 11. A f|In1peeI|ng devi ce as set (9%&}4 995,
wherein said filmfloating neans includes rod noving nean Y
front and back rods |eading ends reléﬂively i n the advancin dlrectlon of
said circuit board. wheseih the starting points of applica ion of

said vibratory motions to said laminated thin films

circuit board, and al so wherei Ian\&QQ& hi n film sensors runs over

.............

by said rod leading ends are reépectively set as
the end portions of said laminated thin films on
said front and back surfaces of said circuit board
further distant from the end edge of an adjoining
circuit board; and

wherein said front and back rod leading ends
as well as said back and front backup members are
moved by a given distance from said starting points
while said vibratory motions are being applied to
said laminated thin films.

3. A film peeling method as set forth in
Claim 1 or 2,

wherein said back and front backup members are
rollers which are in rollable contact with said
laminated thin films in the direction of the
movements of said rods. )

4. A film peeling device for peeling two
laminated thin films, each consisting of a
- photoresist layer and a light transmissive film,
respectively coated on the front and back surfaces
of a circuit board, comprising:
two vibrators each including a rod
respectively disposed above and below the circuit
board in such a manner that they surround the
circuit board from the front and back surfaces of
the circuit board respectively;
wherein the positions of said front and back
rods leading ends are disposed to face each other
with the circuit board between them, and are set so
as to offset each other along the surfaces of said
circuit board; _
back and front backup members respectively
provided at positions opposed to said front and



25 12. A filmpeeling device as Set“fﬁ%%h_Lﬂ‘ngLp1ll, wherein said film
floating nmeans includes: filml eagi nd sensors Tespect|Fyely=—for—
detecting the | eading ends of sar 'Immi’ | am nat a@lE%PEﬁﬁFMENmSHEET
t he advancing direction of said cCkr ; d a contfy legy i
detecting the | eading end of the |am naLt ed thin*filmext nﬁ?’ﬁqeqrémqvgm

| eading end of said circuit board in the advancing direction I nm acc .
with output signals fromsaid filmledding end sensors, and for controlling
sai d rod novi ng WPasks nodspdsiading wnds rthrougndsatd kcivduitebdand ends at

said detected | eafianUsgnd. PARiALEedPEKYTh t BN And Vadvdibileangg from
contact with and along said circuit board and said
laminated thin films in synchronization with said
opposed front and back rods leading ends;
a film floating means for applying vibratory
motions of the rods onto the end portions of the
laminated thin films respectively coated on the

front and back surfaces of the circuit board to
thereby float part of the light transmissive films
from their respective photoresist layers; and

a film peeling means for peeling the films in
the floated portions of the 1light transmissive
films. '

5. A film peeling device as set forth in
Claim 4, wherein said back and front backup members
are respectively supported by support members of
said back and front vibrators. )

6. A film peeling device as set forth in
Claim 5, wherein said back and front backup members
- are respectively formed of hard rubber.

7. A film peeling device as set forth in
Claim 6, wherein said back and front backup members
are respectively rollers.

8. A film peeling device as set forth in
Claim 7, wherein said film floating means includes
rod moving means for moving said front and back
rods leading ends relatively in the advancing
direction of said circuit board.

9. A film peeling device as set forth in
Claim 8, wherein said film floating means includes:



said position in said circuit board advanci ng direction. 13. A_filn1peeling
device as set forth in Caim12, wherein said [ am nated

each includes a pair of conductl osed sp
other in the width direction of ml(ﬂlm II H)ﬂrd and c ntact zmth th
|mmsnared thin T lLase TESREM

surfaces of said circuit board ard sai d msnated t hin -fi [Dak r. _
coated on said circuit board, and al sq wherein said IanlﬁﬁFEéf““..‘=
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~contacts cone into corfiidd leadingcoandctsenrsorsyarespeatsiealy vdlor provi ded
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signal when the iaﬂ%#ggé) éﬁiﬁ”%llms in the advancing direction of
said circuit board; and
a control device for detecting the leading end
of the laminated thin film extending from the
leading end of said circuit board in the advancing
direction in accordance with output signals from
said film leading end sensors, and -for controlling
said rod moving means to position said front and
back rods leading ends at said detected leading
end, and for moving them by a given distance from
said position in said circuit board advancing
direction.

10. A film peeling device as set forth in
Claim 9, wherein said laminated thin film sensors
each includes a pair of conductive contacts
disposed spaced apart from each other in the width
direction of said circuit board and contactable
with the surfaces of said circuit board and said
laminated thin films respectively coated on said

- circuit board, and also wherein said laminated thin
film sensors runs over said laminated thin films
when said pair of conductive contacts come into
contact with conductive layers respectively
provided on said surfaces of said circuit board,
and outputs a thin film detect signal when the
conduction is cut off. '

11. A film peeling device as set forth in
Claim 6, wherein said film floating means includes
rod moving means for moving said front and back
rods leading ends relatively in the advancing
i direction of said circuit board.



14. A filmpeeling device as set forth in Claiﬁ{Sffﬁhereih sai d back and

front backup nenbers are respectiimm“m [err] . 1
peel ing device as set forth in C alfill "muﬂm,m ai d fi || ERLAGEMRNTSIHEET
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peeling device as set forth in CIaim:%%.wherein said film
i ncl udes: - —_—

12. A film peeling device as set forth in
Claim 11, wherein said film floating means
includes:

film leading end sensors respectively for
detecting the leading ends of said front and back
laminated thin films in the advancing direction of
said circuit board; and

a control device for detecting the leading end
of the laminated thin film extending from the
leading end of said circuit board in the advancing
direction in accordance with output signals from
said film leading end sensors, and for controlling
said rod moving means to position said front and
back rods leading ends at said detected leading
end, and for moving them by a given distance from
said positidn in said circuit board advancing
direction.

13. A film peeling device as set forth in
Claim 12, wherein said laminated thin film sensors
each includes a pair of conductive contacts.
disposed spaced apart from each other in the width

- direction of said circuit board and contactable
with the surfaces of said circuit board and said
laminated thin films respectively coated on said
circuit board, and also wherein said laminated thin
film sensors runs over said laminated thin films
when said pair of conductive contacts come into
contact with conductive layers respectively
provided on said surfaces of said circuit board,
and outputs a thin film detect signal when the
conduction is cut off.

14. A film peeling device as set forth in
Claim S, wherein said back and front backup members
are respectively rollers.
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rod moving means for moving said front and back
rods leading ends relatively in the advancing
direction of said circuit board.

, 16. A film peeling device as set forth in
Claim 15, wherein said film floating means
includes:
film leading end sensors respectively for
detecting the leading ends of said front and back
laminated thin films in the advancing direction of
said circuit board; and
a control device for detécting the leading end
of the laminated thin film extending from the
leading end of said circuit board in the advancing
direction in accordance with output signals from
said film leading end sensors, and for controlling
said rod moving means to position said front and
back rods leading ends at said detected leading
end, and for moving them by a given distance from
said position in said circuit board advancing
- direction. '

17. A film peeling device as set forth in
Claim 16, wherein said laminated thin film sensors
each includes a pair of conductive contacts
disposed spaced apart from each other in the width
direction of said circuit board and contactable
with the surfaces of said circuit board and said
laminated thin films respectively coated on said
circuit board, and also wherein said laminated thin
film sensors runs over said laminated thin films
when said pair of conductive contacts come into
contact with conductive layers respectively

provided on said surfaces of said circuit board,



eaéﬁ I ncludes a pair of com ucr1VE'CUnraCrs—drsposed spaced apart from each

other in the width dlrectlon oard and ?ontactable mnth t he
surfaces of saird circuit boa ﬂ! B !@IMM’ ted thin _ |
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sensors runs over said | am nated th| n filnms when said p i r of qogmmme

contacts cone into contact wth condﬁktlve Iayers sPalet
on sai d surfaces S cujt %¥gr N
and out put s aiﬂnéﬁ |%%«§q%%té3|g ﬁh% §J°t signal when the

conduction is cut off.

18. A film peeling device as set forth in
Claim 5, wherein said film floating means includes
rod moviﬁg means for moving said front and back
rods leading ends relatively in the advancing
direction of said circuit board.

'19. A .film peeling device as set forth in
Claim 18, wherein said film floating means
includes: '

film leading end sensors respectively for
detecting the leading ends of said front and back
laminated thin films in the advancing direction of
said circuit board; and

a control device for detecting the leading end
of the laminated thin film extending from the
leading end of said circuit board in the advancing .
direction in accordance with output signals from
said film leading end sensors, and for cohtrolling
said rod moving means to position said front and
back rods leading ends at said detected leading
end, and for moving them by a given distance from
said position in said circuit board advancing
direction.

20. A film peeling device as set forth in
Claim 19, wherein said laminated thin film sensors
each includes a pair of conductive contacts
disposed spaced apart from each other in the width
direction of said circuit board and contactable
with the surfaces of said circuit board and said
laminated thin films respectively coated on said
circuit board, and also wherein said laminated thin
film sensors runs over said laminated thin films
when said pair of conductive contacts come into
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onduction is cut off. 18. A film peeling device as set forth in O aimb5,

herein said filmfloating nea ml1 vi ng nmean . ng_sai d
ont end ek s et oo crAIBTMMBIBRING e ool mentcm

wherein said filmfloating nmeans includes: filmleading enh®asengo
respectively for detecting the.leading2gnds of said frgnt IB"ZMV"ISQS"'
lam nated thin films in the advancing direction of said circuit board; an

a control device for detecting the |eading end of the |ann ,n fil
ext endi ng from t h€opEagkng ¥k of %@cﬁ‘g’ﬁn t 1BEEFE | nr%%gégg‘é%g*gg a

provided on said surfaces of said circuit board,
and outputs a thin film detect signal when the

conduction is cut off.

21. A film peeling device as set forth in
Claim 4, wherein said back and front backup menmbers
~ are respectively formed of hard rubber.

22. A film peeling device as set forth in
Claim 21, wherein said back and front backup
members are respectively rollers.

23. A film peeling device as set forth in
Claim 22, wherein said film floating means includes
rod moving means for moving said front and back
rods leading ends relatively in the advancing
direction of said circuit board. -

24. A film peeling device as set forth in
Claim 23, wherein said film floating means
includes:

film leading end sensors respectively for
detecting the leading ends of said front and back
laminated thin films in the advancing direction of
said circuit board; and

a control device for detecting the leading end
of the laminated thin film extending from the
leading end of said circuit board in the advancing
direction in accordance with output signals from
‘said film leading end sensors, and for controlling
said rod moving means to position said front and
back_rdds'leading ends at said detected leading
end, and for moving them by a given distance from
said position in said circuit board advancing
direction.



direction in accordance with output signal's fromsaid filmleading end

sensors, and for controlling sa'nm | [ ans to pos

and back rods |eading ends at su IlmnHﬂll ing end, [RIEPLACEMENTASHEET
them by a given distance from satd poditimonsin*said circufjt boay het10
direction. 20. Afilmpeeling device as set forth in d ai Dﬂﬁhiﬁgiggzﬂggid
| ami nated thin filmsensors each inclugdes a pair of conduttive contacts

di sposed spaced apart fromeach otheFin the width direction of said

circuit board and_con?&cta&léiﬁmfpehbiagrﬂ@ﬁiﬁ&ﬁa§aseyﬂﬁiﬁﬁq BbBard and
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al so wherein sai aminafed thin fil msensors ruqs ovgr sai d kgg&gated thin
filns each includes a pair of conductive con ,
disposed spaced apart from each other in the width
direction of said circuit board and contactable
with the surfaces of said circuit board and said
laminated thin films respectively coated on said

circuit board, and alsoc wherein said laminated thin

film sensors runs over said laminated thin films
when said pair of conductive contacts come into
contact with . conductive layers respectively
provided on said surfaces of said circuit board,
and outputs a thin film detect signal when the
conduction is cut off.

26. A film peeling device as set forth in
‘Claim 21, wherein said film floating means includes
rod movirng means for moving said front ;nd back
rods leading ends relatively in the advancing
direction of said circuit board.

27. A film peeling device as set forth in
- Claim 26, wherein said film floating means
.includes:
film leading end sensors respectively for
detecting the leading ends of said front and back
laminated thin films in the advancing direction of
said circuit board; and
a control device for detecting the leading end
of the laminated thin film extending from the
leading end of said circuit board in the advancing
direction in accordance with output signals from
said film leading end sensors, and for controlling
said rod moving means to position said front and
back rods leading ends at said detected leading
end, and for moving them by a given distance from
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off. 21.. A film peeling device %as ‘et forth in daim 4, HERT
and front backup nenbers are respectively fornmed of hard Iﬂﬂpm NOV @gg
filmpeeling device as set forth in Caim2l, wherein sai CANAf Y

backup menbers are respectively roller30 23. A filmpeeling device as set

forth in

said position in said circuit board advancing
direction.

28. A film peeling device as set forth in
Claim 27, wherein said laminated thin film sensors
‘each includes a pair of conductive contacts
disposed spaced apart from each other in the width
direction of said circuit board and contactable
with the surfaces of said circuit board and said
laminated thin films respectively coated on said
circuit board, and also wherein said laminated thin
film sensors runs over said laminated thin films
when said pair of conductive contacts come into
contact with conductive layers respectively
provided on said surfaces of said circuit board,
and outputs.a thin film detect signal when the
conduction is cut off.

29. A film peeling device as set forth in
Claim 4, wherein said back and front backup members
are respectively rollers.

30. A film peeling device as set forth in
Claim 29, wherein said film fldating means includes
rod moving means for moving said front and back
rods leading ends relatively in the advancing
direction of said circuit board.

31. A film peeling device as set forth in
Claim 30, wherein said film floating means
includes: '

film leading end sensors respectively for
detecting the leading ends of said front and back
laminated thin films in the advancing direction of
said circuit board; and

a control device for detecting the leading end
of the laminated thin film extending from the




Claim 22, wherein said filmfloating means includes rod noving neans for

novi ng said front and back eading ends relatively i hne a0

A
direction of said circuit b w “mmsm peel i ng devi §eNERLAGEMENT SHEET
Claim 23, wherein said film cludes: fil adl

fﬂ[ L O 2N o |

sensors respectively for de @ | &éadt ng ends of sa ??ont

laminated thin films in the advancingsflirection of said circurt board; and
a control device for detecting the Ieadln end of the laminated thin film
ext endi ng from t Readdngdi epdend shidacdrcuitubeapdain thet Advaneingi ng

direction in aCC&&Q@E‘E&oﬂ tih ONbPYEaShOEakEth" Yutiritd didraleagiea end
sensors, and for cqontrol

said film leading end sensors, and for controlling

said rod moving means to position said front and

back rods leading ends at said detected leading

end, and for moving them by a given distance from

said position in said circuit board advancing

direction.

32. A film peeling device as set forth in
Claim 31, wherein said laminated thin film sensors
each includes a pair of conductive contacts
disposed spaced apart from each other in the width
direction of said circuit board and contactable
with the surfaces of said circuit board and said
laminated thin films respectively coated on said
circuit board, and also wherein said laminated thin
film sensors runs over said laminated thin films
when said pair of conductive contacts come into
contact with conductive layers respectively
provided on said surfaces of séid circuit board,
and outputs a thin film detect signal when the

- conduction is cut off.

33. A film peeling device as set forth in
Claim 4, wherein said film floating means includes
rod moving means for moving said front and back
rods leading ends relatively in the advancing
direction of said circuit board.

34. A film peeling device as set forth in
Claim 33, wherein said film floating means
includes: .

film leading end sensors respectively for
detecting the leading ends of said front and back
laminated thin films in the advancing direction of
said circuit board; and



said rod noving neans to position said front and back rods Ieadlng ends at
sai d detected | eading end, and*T*“nnvrﬁg—%heany\a gi vV@r=di-stan

REPQAUEME

said position in said circuit b cing direction
filmpeeling device as set fort im M’L erein s@ nat ed
tive c!

idla
filmsensors each includes

spaced apart from each other |n the MAdth direétion of ' 7_"
and contactable with the surfaces of said circuit board and said
32

a control device for detecting the leading end
of the laminated thin film extending from the
leading end of said circuit board in the advancing
direction in accordance with output signals from
said film leading end sensors, and for controlling
said rod moving means to position said front and
back rods 1eading ends at said detected leading
end, and for moving them by a given distance from
said position in said circuit board advancing
direction.

35. A film péeling device as set forth in
Claim 34, wherein said laminated thin film sensors
each includes a pair of conductive contacts
disposed spaced apart from each other in the width
direction of said circuit board and contactable
with the surfaces of said circuit board and said
laminated thin films respectively coated on said
circuit board, and also wherein said laminated thin
film sensors runs over said laminated thin films
when said pair of conductive contacts come into
contact with conductive 1layers respectively
provided on said surfaces of said circuit board,
and outputs a thin film detect signal when the
conduction is cut off.



lam nated thin films respectively coated onsaid-circuit board, and also '

wherein said lamnated thin fi llﬁrps§}§an ors runs over said _
films when said pair of conductjygme egmee | nt o cghPRERFACEMENT SHEET
conductive |ayers respectivel Jm" ai g surfa § of ﬂg&lﬂ i rcuit
board, and outputs a thin film W e the cdinBatesUog--NBV.GI085...

off. 26. Afilmpeeling device-as set forth in daim21, er

floati ng nmeans includes rod noving neacg for noving said front and back

rods | eading ends relatively in the adwvancing direction of said circuit

board. 27. A fil-mpeeling device as set forth in Caim26, wherein said

filmfloating neans i ncl udes: F/G 7




filmleading end sensors respectivel y for detecti ng t he | eadi ng ends of

said front and back | am nat ed thLIﬁ eetrﬂsas enh qaceddvanm ng direction of said
circuit board; and a control devi t he leEgﬁéH_A%éﬂ) %’?‘SE
nd;of sa CITC

laminated thin film extendi ng fro
t he advancing direction in accord t Si gnal § m

| eadi ng end sensors, and for controlli ng sal d rod novi ng néné:’gér)m QEQ Mmmn
said front and back rods |eading ends at said detected |eading end, and for
novi ng them by a given distance from ~[err]
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30 said position in said circuit board advanci ng direction. 28. A film
peeling device as set forth in CIdIhMSR&tHaMBQJHERe aagl d | amd a'red thin film

sensors each includes a pair of con ts- dISp art 9
rcui-t an%miéh HEET
r d and ayé:ﬂe NO¥ 1995 r

fromeach other in the width dlrect

contactable with the surfaces of sal
filnms respectively coated on said ci rcw t board and al s.tz\ﬁda@"'ﬁaf o
| aminated thin filmsensors runs over s3id | ami nated thin films when saird

pair of conductive contactg—comg into contact wth conductive |ayers
respectively provided-on ghid syrfaces of said ci L,puit board, and outputs a
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conduction is cut off. 29. A fil mTﬂf' hoas dieani Re, a@§ lset forth in Caim4,
wherein said back and front backup specti vel y
filmpeeling device as set forth i [ rei/n sai di{fRePDACEMENTNSHEET

means includes rod noving neans for noving sal ront and pack radé Nw%égg
ends relatively in the advancing directf on of said circuitjbmasd¥. BINYEANY...
t UUL ] IIH
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filmpeeling device as set forth in Cl , erei n sai dH==rH-ooFAe

means includes: filmleading end sens sp ively for det elcl'l[i ng the
| eadi ng ends of said front and back Iamnated thin filns in the advancing
direction of said gfTcuit board, :

32A 61A —+—35
Y L /
- 60A
1
| ’ 58A 58
628 - 9° Z
14A \ F == .
° T—48
R~ X 66A
*;'L 64 668 J:’/ “~\ 52
b - \ ./
62B | o L
1< A
p L
dz 608
l | ™
328 618
— — l




advancing direction in accordance WI
| eadi ng end sensors, and for controll'ing sai novi ng ans t
said front and back rods | eadi ng ends at sai d det ected | egfDate :er

a control device for detecting the Tlﬁsasiieaﬁasem&xméplabdde | ani nated t hin f| I m

extendlngfromthe [err] 31 | eadi Ci r cui t [fooaren=the
Is fro é‘lﬁRl-ACEMENT SHEET

movi ng them by a given distance from sadd position |{g sai 0T T e r—oat -t
advancing direction. 32. A filmpeeling device as se Zhrih in
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Cfai m 31% wherein said laminated thin fil msensors each includes a pair of
conductive contacts di sposed spaced apart from each oth ' '
direction of said circuit board and contactable with thd agpiscEMENT SHEET
circuit board and said lamnated thin filns respectivel y{ coated on: sai d
circuit board, and also wherein-said | aninated thin fil fh ssesird NIWig%v.er
said lamnated thin filns when said pair of conductive ot i
contact wth conductive layers respectively provided on said surfaces
of said circuit board, and outputs a thin filmdetect signal when the
conduction is cut off. 33. Afilm.peeling device as set forth in Cdaim4,
wherein said filmfloating neans includes rod noving neans for noving said

front and back METHOD AND DEVICE FOR PEELING A FIIM
ABSTRACT OF THE DISCLOSURE

It is an object of the invention to provide
film peeling method and device which, when a
circuit board with laminated thin films coated on
the front and back surfaces thereof is beaten by
vibrator rods from the front and back sides thereof
to thereby peel the film, can absorb variations in
the coated positions of the front and back
laminated thin films and also prevent the vibrator
rods from being damaged when they beat each other
idly.

Vibrators 16A, 16B are disposed on the front
and back sides of a circuit board 14 with laminated
thin films 12A, 12B coated on the front and back
surfaces thereof, back and front back-up‘rollers
24B, 24A are dispbsed at positions respectively
opposed to the front and back rods 18A, 18B of the
vibrators 16A, 16B, and the béck and front back-up
rollers 24B, 24A are moved synchronously with the
front and back rods 18A, 18B, respectively.




I‘{Q‘dS’ I_ead,i_.,-ng__,_endé rel ativel y in the advancing direction of said circuit

beard. 34. A filmpeeling device as set forth in CGtaim3 wherein said
fi-lm floating nmeans includes: filmleading end sensors re Vel Y T o=
detecting the | eading ends of said front and back | am nat dﬁe_%WﬁﬁFM’ESHBET |

t he advancing direction of said circuit board; and. [er ]DzitgrO]SSB?E@

control device for detecting the |eading end _ Tt ssene, ...
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of the lamnated thin filmextending fromthe | eading end of said circuit
hoard in the advancing direction in accordance w th output si gnal S from
Said filmleading end sensors, and for controlling said rgs

position said front and back’ rods | eadt ng ends at said def WCEMENT@-IEET
end, and for moving them by a given distance from said poition in
circuit board advancing direction. 35. A filmpeeling dey @atea50§e
in Claim34, wherein said lam nated thgn film sensors eacHF+re ek
of conductive contacts di sposed spaced apart from each other in the Wi dth
direction of said circuit board and contactable with the surfaces of said

circuit board and said | am nated thi nFIGB r?pect I vely coated on said
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circuit board, and al so wherein said lamnated thin filmsensors runs over
said lamnated thin filns when said pair of conductive cqatacts cone into
contact with conductive | ayers respectively provided g .

of said circuit board, and outputs a thin filmdetect si na#%ﬂ‘é%é EET
conduction is cut of f. Date.: 05 bee ‘gsg
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