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THIN FILM BONDING METHOD AND APPARATUS HAVING
STRUCTURE FOR REMOVING WETTING AGENTS

?1 Field of the Invention
: The. present invention relates to the art of

dingja thin film, and particularly relates to the

art of bonding a thin film to the surface of a base

- plate.

DESCRIPTION OF THE BACKGROUND

In a printed circuit board for an electronic

machine such as a computer, wirings are made of copper

~.or the like in a prescribed pattern on at least one

side of an electrically insulating base plate. The

printed circuit board is manufactured 'as described

from now on. A multi-layer film consisting of a

photosensitive resin layer--which is a photoresist

layer--and a light-transmissible resin film--which is

. " (
a protective film for protecting the resin layer--is {

first bonded, under

electroconductive layer which is a thin copper film

provided on the electrically insulating base plate.

and pressure, to an \ o
AN

This heat and pressure bonding is performed in a mass

production by a thin film bonding apparatus usually

referred to as laminator.

then overlaid on the

A wiring pattern film is
multi-layer f£film. The

photosensitive resin layer is exposed to light through
the wiring pattern film and the light-transmissible
resin film for a prescribed time. The light-

transmissible resin film is thereafter peeled from the

photosensitive resin layer by a peeling unit. The . "y

photosensitive resin layer exposed to the light is

then developed so that an etching mask pattern is

e
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created. After that, the unnecessary head of the
electroconductive layer are removed by etching. The
remaining portions of the photosensitive resin layer

are then removed. The printed circuit board having

‘the wirings in the prescribed pattern is thus

manufactured.
The multi-layer film consisting of the
photbsensitive resin layer and the light-transmissible

resin film is bonded, under heat and pressure, to the

electroconductive layer on the electrically insulating

base plate by a conventional method of thin £film
bonding. Since the surface of the electroconductive
layer has minute recesses and projections, air remains

in the recesses when the multi-layer film is bonded to

" "the surface of the electroconductive layer. For that

reason, air bubbles are made between the mutuélly
bonded surfaces  of the multi-layer film and the
electroconductive layer so that the adhesion of the.
film and the layer is lowered. This is a problem, and
results in a reduced reliability of the wirings of the
printed circuit board. '

The present invention was made in order to solve
the problem.

Accordingly, it is an object of the present
invention to provide a method of bonding a thin film
to a base plate so as to enhance the reliability of
the assembly of the plate and the film stuck thereto.

It is another object of the present invention to
provide a method  for enhancing the reliability of
prlnted circuit boards.

It is yet another object of the present invention
to provide a method of preventing air bubbles from
being made between the mutually bonded surfaces of a
multi-layer £film and an electroconductive layer
provided on a base plate.
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It is yet another object of the present invention
to provide a method in which'any excess air bubble
preventive agent remaining on a pressure bonding
roller and that remaining on a thin film bonded to a
base plate are removed therefrom .through suction,
downstream of the roller in the direction of the
conveyance of the base plate.

The above-mentioned and other objects of the

present invention and the novel features thereof will

be .apparent from the description herein and the

drawings attached hereto.

. SUMMARY OF THE INVENTION
In a thin film bonding method provided' in

"accordance with the present invention, an air bubble

preventive agent is caused to cling to a thin film
before a base plate is cbnveyed to an initial bonding
position in a base plate conveyance passage. An
initial bonding head is moved to the wvicinity of the
surface of the base plate at the leading edge thereof
so that the leading edge of the thin film is bonded to
the surface of the base plate at the leading edge
thereof. The initial bonding head is then moved away
from the surface of the base plate. A pressure
bonding roller is thereafter put iﬁto contact with the
initially bonded leading edge of the thin film and
rotated so that the base plate is conveyed and the
thin film is completely bonded to the base plate. In
this method, the excess air bubble preventive agent
remaining on the pressure bonding roller and that
remaining on the thin film bonded to the base plate

are removed therefrom through suction, downstfeam to-

the roller in the direction of the conveyance of the
base plate.

i
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In a thin film bonding apparatus provided in
accordance with the. present invention, an initial
bonding head is moved to the vicinity of the surface
of a base plate at the leading edge thereof in a base
plate conveyance passage so that the leading edge of
a thin film is bonded to the surface of the base plate
at the leading edge thereof. 'The initial bonding head
is then moved away from the surface of the base plate.
A pressure bonding roller is thereafter put into
contact ﬁith the bonded leading edge of the thin film

" and rotated so that the base plate is . conveyed and the
thin film is completely bonded to the base plate. The
apparatus includes a wetting roller which is for
applying air bubble preventive agent to the base

"plate, and is provided at the frame of a base plate

conveyance passage unit and located so that the égent
is caused to cling to the base plate before the plate
is conveyed to the initial bonding position; a
structure for nearly uniformly feeding the agent from
the interior of the wetting roller toward the outside
surface thereof; and a structure for removing the

excess air bubble preventive agent remaining on the

- pressure bonding roller and that remaining on the thin

film bonded to the base plate, the excess agent being
removed therefrom at the same time downstream of the
pressure bonding roller in the direction of the
conveyance of the base plate.

The air bubble preventive agent removal structure
may include a pair of link mechanisms coupled to each
other by matching gears, which are moved by the moving
member of a cylinder. Each of the 1ink mechanisms is
made of a first and a second links. The first link is
pushed outward by a compressed spring. ' A base plate
wiping roller for removing the excess air bubble

preventive agent remaining on the thin film bonded to

4
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the base plate is rotatably supported by the first
link. A wiping roller for removing the excess air
bubble preventive agent remaining on the pressure
bonding roller is rotatably supported by the second
link.

In the thin film bonding apparatus provided in
accordance with the present invention, the wetting

‘roller for causing the air bubble preventive agent to
cling to the base plate is provided at the frame of .

~the base plate conveyance passage unit and located so

that the agent is caused to c¢ling to the base plate
before the base 'plate is conveyed to the initial

bonding position. Besides, the means for nearly

uniformly feeding the air bubble preventive agent from
‘the interior of the wetting roller toward the outside

surface thereof is provided at the frame of the base
plate conveyance passage unit so that the agent is
nearly uniformly fed to. the entire outside surface of
the wetting roller. As a result, the agent nearly
uniformly clings to the surface of the base plate

before the plate is conveyed to the initial bonding

position. For that reason, the thin film is put into:

tight contact with the surface of the
electroconductive layer of the base plate, and air
bubbles are prevented from forming between the
mutually bonded surfaces of the fthin film and the
electroconductive layer.

By removing the excess air bubble preventive
agent remaining on the pressure sticking roller and
that remaining on the thin film stuck to the base
plate at the same time, downstream to the roller, a
stain, a contamination or the like is prevented from
being made on the base plate bonded with the thin
film. . For that reason, the reliability of making a

wiring pattern by exposure to light and the yield in

A
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the making are enhanced. The yield is particularly
enhanced by the structure used to effectively remove
the air bubble preventive agent.:

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1° is a . schematic view 6f a thin film
sticking apparatus which is embodiment of the present
invention;

FIG. 2 is an enlarged partial view of the

~apparatus;

FIG. 3 is a plan view of the lower wetting roller
of the wetting roller unit of the apparatus;
FIG. 4 is a plan view of the wetting roller unit

seen along an arrow P shown in FIG. 3;

FIG 5 is a sectional view of the wetting roller
unit along a 11ne 5-5 shown in FIG 4

FIG. 6 is a perspectlve view of the water feed
pipe of the wetting roller unit;

FIG. 7 is a sectional view of the water feed
pipe, and shows the disposition of the water feed
holes thereof;

FIG. 8 is a sectional View of a major part of the
water feeder of the wetting roller unit;

FIG. 9 is an enlarged sectional view of the water
feeding along a line 9-9 shown in FIG. 8;

FIG. 10, 11, 12, 13 and 14 are views for
explaining the constitution of the.connector of the
wetting roller unit in detail;

FIGS. 15, 16 and 17 are views for briefly
explaining the constitution of the water suction unit
of the apparatus;

FIGS. 18, 19 and 20 are views for explaining the
operation of the water suction unit; and
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FIG. 21 is a diagram for briefly explaining the
construction of the water feed and suction system of
the apparatus.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
OF THE INVENTION

The embodiments of <the present invention are

hereafter described in detail with reference to the

‘drawings attached hereto. mutually equivalent

portions shown in the drawings are denoted by the same

" reference symbols, and not repeatedly described in

detail hereinafter.
FIG. 1 is a schematic view of a thin film bonding

apparatus which illustrates one of the embodiments of

"-the present invention. . In the Figure, a multi-layer

film 1, consisting of a light-transmissible resin
film, a photosensitive resin layer and another light-
transmissible resin film, is bonded under heat and
pressure to a base plate 11 for a printed circuit
board. The multi-layer film 1 is continuously wound
on a supply roller 2 in advance. The multi-layer
film 1 from the supply roller 2 is divided, by a thin
film separation roller 3, into one light-transmissible
resin film 1A, which is a protective film, and a
multi~layer film 1B consisting of the other light-
transmissible resin layer whose one side is uncovered
and is to be bonded to the electrically insulating
base plate 11. The divided light-transmissible resin
film 1A is wound on a winding roller 4.

As shown in FIG. 1 and 2, which is an enlarged
partial view of the apparatus, the leading edge of the
multi-layer film 1B is held by a main vacuum suction
plate 10. A tension roller 9 functions to apply
appropriate tension to. the multi-layer film between

the supply roller 2 and the main wvacuum suction

—"‘/
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plate_lO so as to prevent the film from being wrinkled
or the like. The main vacuum suction plate 10 acts to
feed the multi-layer film 1B from the supply roller 2
onto an electroconductive layer, such as a thin copper
film, on the electrically insulating base plate 11.
The main vacuum suction plate 10 is provided on a
support member 12, which is moved toward and away from
the conveyance passage for the base plate 11 as shown
by arrows B in FIGS. 1 and 2. The support member 12

. is provided on the body 7 of the apparatus so that the

support member is slidable on a guide member 7A as
shown by the arrows B in FIGS. 1 and 2. A pair of
such support members 12 are provided over and under
the conveyance passage for the base plate 11. The
-upper and the lower support members 12 are coupled to
each other by é rack and pinion mechanism so that the
support members are simultaneously moved toward and
away from.each other by a driver 12C. The rack and
pinion mechanism includes racks 12A provided on the
upper and the lower support members 12, and a
pinion-lZB engaged with the racks. The driver 12C is
directly coupled to the lower support member 12. For
example, the driver 12C is a pneumatic cylinder which
is controlled by a solenoid valve. The driver may be
a hydraulic cylinder, an electromagnetic cylinder, a
step motor; or a transmission mechanism whose movement
is transmitted to the support members 12.

The main vacuum suction plate 10 is provided on
the support member 12 so that the plate can be moved
toward and away from the electrically insulating base
plate 11 independently of the movement of the support
member, as shown by arrows C in FIGS. 1 and 2. The
movement of the main vacuum suction pate 10 is caused
by a driver 12D through the action of a rack and

pinion mechanism. The driver 12D is provided on the

‘~‘§;_‘*“‘-——§~___‘ 8
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support member 12. The rack and pinion mechanism
includes a pinion 12E coupled to the driver 12D, a
rack 12F provided on the support member 12, and a
rack 10A provided on the main vacuum suction plate 10.
The plate 10 has a "plurality of suction holes which
are not shown in the drawings and function to suck the
multi-layer film 1B on the pate to hold the film

~thereon. The suction holes are connected to a vacuum

source, such as a wvacuum pump, through an air

~discharge pipe. The sucking action of the pate 10 and

that of an initial bonding head 1OE is integrated with
the plate 10 at the downstream end thereof with regard
to the direction of the feed of the multi-layer

film 1B. The initial bonding head 10E has a curved
'surface onto which the film 1B is sucked and held.

As shown in FIGS. 1 and 2, a heater 10F for heating

-the curved surface of the initial bonding head 10E is

provided therein. The portion 13E functions so that
the leading edge of the multi-layer filﬁ 1B, fed by
the main vacuum suction plate 10, is applied under
heat and pressure to the electroconductive layer on
the base plate 11. The plate 10 and the portion 10E
may be constituted by mutually separate members
supported by the support member 12.

An auxiliary vacuum suction plate 13, which is a
thin film holding member, is provided near the initial
bonding head 10E, and located in the wvicinity of the
feed passage for the multi-layer film 1B between the
initial bonding head and the conveyance passage for
the electrically insulating base plate 11. As shown
in FIG. 2, the plate 13 has an upper sucking
portion 13a and a lower sucking portion 13b which have
suction holes not shown in the drawings. The plate 13
is shaped as U. The multi-layer film 1B is cut off
between the upper and the lower sucking portions 13a'

9
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and 13b. The upper sucking portion 13a sucks the
leading edge of the multi-layer film 1B, in the main,
so that the leading edge is sucked and held on the
initial bonding head 10E. The auxiliary wvacuum
suction plate 13 is attached to the -support member 12

‘by a driver 13A. For example, the driver 13A is a

pneumatic cylinder, which .is moved toward and away
from the feed passage for the multi-layer film 1B as
shown by arrows D, so that the leading edge of the

. film is sucked on the initial bonding head 10E. The

trailedge of the portion of the multi-layer film 1B,
which is cut off from the following portion thereof
between the upper and the lower sucking portions 13a

~and 13b of the auxiliary vacuum suction plate 13 by a
cutoff wunit 14, is sucked by the _lower sucking
portion 13b so that the trailing edge is held in the

feed passage for the film. After the bonding of
film 1B under  heat and pressure to the
electroconductive 1layer on the base plate 11 is
virtually complete, the lower sucking portion 13b acts
to make a loosened part 1B’ of the multi-layer film 1B
between the lower sucking portion and a rotary vacuum
suction bar 15 as shown in FIG. 2. The speed of the
feed of the multi—layer.film 1B by the main wvacuum
suction plate 10 is rendered higher +than the
circumferential velocity of a heat and pressure
bonding roller 16 so that the loosened multi-layer
film 1B is created. The speed of the feed and the
circumferential velocity of the roller 16 are
regulated by a sequence control circuit not shown in
the drawings. The driver 13A for the auxiliary vacuum
suction plate 13 may be a hydraulic cylinder or the
like.

The cutoff unit 14 is secured to the body 7 of
the apparatus near the feed passage for the multi-

- 10
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layer £film 1B between the initial bonding head 10E and
the rotary vacuum suction bar 15 also located near an
upstream conveyor 17 for the base plate 11 so that the
cutoff unit is opposed to the auxiliary vacuum suction
5 plate 13 having fed the trailing edge of the multi-
layer film to the position of the cutoff thereof. The
cutoff unit 14 may be provided on the upstream

_conveyor 17. The multi-layer film 1B, which is

continuously fed by the main vacuum suction plate 10,
10 _is cut off, by the cutoff unit-14, to a prescribed
length corresponding to the length of +the base
piate 11.

The multi-layer £ilm 1B, that is initially bonded
at its leading edge thereof, under heat and pressure,
15 "to the electroconductlve layer on the base plate 11 by

the 1n1t1al bonding head 10E of the main wvacuum

suction plate 10 shown in FIGS. 1 and 2, is completely

bonded, under heat and pressure, to the
electroconductive layer on the base plate by the heat
20 and pressure bonding roller 16. When the leading edge

of the multi-layer film 1B is initially bonded to the
electroconductive layer on the base plate 11 by the
initial bonding head 10E, the heat and pressure
bonding roller 16 is located in a put-aside
25 position 16(1) shown by a dotted line in FIG. 1, so
fhat the initial bonding head being moved toward the
initial bonding position does not come into contact

with the roller. After the initial bonding is
performed, the roller 16 is moved from the put-aside
%  position 16(1) to the position 16(2) shown by a full

line in FIG. 1. The upper and the lower multi-layer
films 1B and the base plate 11 are pinched by the
upper and the lower bonding rollers 16 moved to the
upper and the lower initial bonding positions 16(2).

-’____———~—~“*"—’~’
as Been Reilaced

"

11



.10

15

20

25

30

35

The trailing edge of the multi-layer film 1B cut
off by  the cutoff wunit 14 is guided by the
triangularly-shaped rotary vacuum suction bar 15 so
that the film does not undergo a wrinkle or the like.

- The film 1B is then completely bonded, under heat and

Pressure, to the electroconductive layer on the base
plate 11 by the heat and pressure bonding roller 16.
The bar 15 is.supportad by the same shaft as the
roller 16 so that the bar is rotated about the shaft.

. The surface of the bar 15, which faces the multi-

layer film 1B, has a pPlurality of suction holes 15A
not shown in the drawings, and is similar in

constitution and operation to the suction surface of

~the main wvacuum suction plate 10. The top of the
‘bar 15 may have such suction holes so that it is made

easier to make the loosened part 1B° of the multi-

" layer film 1B as shown in FIG. 2.

The base plate 11 is conveyed to the initial
bonding position by the upstream conveyor 17 including
lower driving conveyance rollers 172 and upper idle
conveyance rollers 17B, as'shown in FIGS. 1 and 2.
The conveyor 17 is fitted with a wetting roller
unit 30 for causing water as an air bubble preventive
agent to cling to the electroconductive layer on the
base plate 11 before the plate is conveyed to the
initial bonding position. The wetting roller unit 30
has a pair of wetting rollers 9, lower wetting
roller 31A and upper wetting roller 31B, which are
rotatably supported by the frame 17C of the
conveyor 17, as shown in FIGS. 3, 4 and 5. FIG. 3 is
a plan view of the lower wetting roller 31A. FIG. 4
is a view of the wetting roller unit 30 seen along an
arrow P shown in FIG. 3. FIG. 5 is a sectional view
of the roller unit 30 along a line 5-5 shown in
FIG. 4. Each of the wetting rollers 31A and 32B

12
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includes a water feed pipe 32 having a plurality of
water feed holes 32A and 32B and made of a hard-to-

rust metal such as stainless steel and aluminum

. Processed not to corrode, or of hard plastic, and a

coating layer 33 made of a porous material and
provided on the surface of the water feed pipe, as
shown in FIGS. 5, 6 and 7. FIG. 6 is a perspective
view of the water feed pipe 32. FIG. 7 is a sectional
view of the pipe 32, which is for illustrating the

.disposition of the water feed holes 32A and 32B. The

porous material can contain a relatively large
quantity of water as sponge does. The water feed

hbles 32A and 32B of the water feed pipe ‘32 of the
lower wetting roller 31A are disposed so that the

“holes 32A are opposed to each other in the diametral

direction of the pipe and the other holes 32B are
opposed to each other in the other diametral direction
of the pipe and have a prescribed angular interval of
90 degrees from the former holes. The water feed
pipe 32 of the lower wetting roller 31A is removably
coupled to the rotary shafts 31A1 and 31A, of the
roller by connectors 34 and 35 provided at the rotary
shafts: The rotary shaft is rotatably coupled to the

. same driver as the driving conveyance rollers 17A of

the upstream conveyor 17 by a shaft bearer 31AL so-

that the shaft is rotated synchronously with the

driving conveyance rollers. The shaft bearer 31AL is

secured to the frame 17C of the upstream conveyor 17

by screws. The other rotary shaft 31A2 is rotatably

- supported by a shaft bearer 31AR and is fitted with a

gear 36. A Dbearing 37 is provided in the shaft
bearer 31AR. ' |

A water feeder 38 is provided at the left end of
the water feed pipe 32 of the lower wetting
roller 31A. A water drainer 39 is provided at the

e 13
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right end of the pipe 32.

roller 31B.

upstream conveyor 17 by a fastening

: 5:-3
R

frame.

A water feeder 38 is
provided at the left end of the water feed pipe 32 of
the upper wetting roller 31B. A water drainer 39 is
provided at the right end of the pipe 32 of the
The water feeders 38 and the water
drainers 39 are attached to the frame 17C of the

The upper wetting roller 31B is an idle roller.

Rotary shafts 31B1 and 31B, are provided at the ends of
~the water feed pipe 32 of the roller 31B and fitted

with bearings 40 made of a material of lower hardness

than the frame 17C of the conveyor 17 and removably
engaged in notches 41 provided in the frame and shaped

as U.

As shown in FIG. 4, a gear .70, which is engaged

with the gear 36 mounted on the rota
mounted with a mounting member 71

roller.

ry shaft 31A2,

on the rotary
-shaft 31B, of the upper wetting roller 31B at the right
. end of the shaft so that the rotation of the lower
wetting roller 31A is transmitted to the upper wetting

is

The water feeders 38 and the water drainers 39

are described in detail from now on.

The water feed

pipe 32 extends through the'support member 42 of each

of the water feeders 38 and the water
rotatably and hermetically sealed by

drainers 39, and

an O~ring 43,

as

shown in FIGS. 8 and 9. FIG. 8 is a sectional view of
a major part of each water feeder 38. FIG. 9 is

enlarged sectional view of the major part along a

line 9-9 shown in FIG. 8. A reservoir 44 is provided

an

in ‘the central portion of the support member 42 and

connected to a water feed or drain ho

le 45, at the end

of which a water feed or drain port 46 is provided.

The water feed pipe 32 and the support member 42 are
disposed so that the water feed holes 32A or water

14
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drain holes 32B of the pipe are placed in the

reservoir 44.

The two connectors 34 and 35 for water pipe 32
are now described in detail with reference to
FIGS. 10, 11, 12, 13 and 14. FIG. 10 is a sectional
view of the connector 34, the rotary shaft 31Aq and the
shaft bearer 31AL. As shown in FIG. 10, the

. connector 34 for the rotary shaft 31A1 has a guide

opening 52 at the center of the end of the connector,

. the guide opening being located at one end of the

rotary shaft. A pulley 51 is mounted on the other end
of the rotary shaft 314,. The shaft 313, has a guide
hole 53 extending from the guide opening 52 toward the

pulley 51 concentrically to the shaft. A connection .
lguide bar 55 is fitted together with a helical

spring 54 or the like in the guide hole 53. The
rotary shaft 31Al has a slender opening 56 in a
prescribed position on the guide hole 53. A stopper
pin 57 is secured in a prescribed position to the
connection guide bar 55 and slidably fitted in the
slender opening 56, as shown in FIG. 11. A connecting
projection 58 is integrally provided on the end of the
connection guide bar 55 at the water feed pipe 32, as
shown in FIG. 11. The connector 34 has a connecting
projection 60 integrally provided on the central
portion of a connecting member 59 provided on the end
of the water feed pipe 32, and a connecting opening 61
provided in the central portion of the projection so
as to be engaged with the connecting projection 58
provided on the connection guide bar 55, as shown in
FIG. 12. The other connector 35 between the pipe 32
and the rotary shaft 31A2 has a connection guide
opening 62 at the end of the shaft opposite the
gear 36 mounted on the shaft, and a conﬁecting

member 63 extending across the opening in the
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diametral direction'of the shaft, as shown in FIGS. 13

-and 14. The connector 35 also has a connecting

projection 60 integrally provided on the central
portion of a connecting member 59 provided at the end
of the water feed pipe 32, and a connecting opening 61
provided in the central portion of the projection so
as to be engaged with the connecting member 63
provided at the rotary shaft 31A,, as shown in FIG. 12.

The operation of the connectors 34 and 35 is

. briefly described from now on. The connecting

member 63 of the connector 35 at the rotary shaft 314,
is first engaged in the connecting opening 61 of the
connector 35 at the water feed pipe 32. The

. connecting projection 60 of the other connector 34 at

the other rotary shaft 31A1 is pushed in by a_hénd
against the force of the spring 54 so that the
connecting projection 58 on the rotary shaft is
engaged in the connecting opening on the water feed
pipe 32. The hand is then taken off the
connection 34. As a result, the water feed pipe 32 is
surely connected to the rotafy shafts 31A1 and 31A2 so
that the lower wetting roller 31A is installed. When
the water feed pipé.32 of the lower wetting roller 31A
is to be disconnected from the rotary shafts 31A1
and 31A2, the stopper pin 57 of the connector 34 for
the rotary shaft 31Alis moved toward the pulley 51 by
a hand against the force of the spring 54 to push the
connecting projection 60 in to disengage the
connecting’projection 58 on the rotary shaft 31A1from
the connecting opening 61 at the water feed pipe and
disengage the connecting member 63 of the connector 35
for the rotary shaft 31Ai from the connecting
opening 61 of the connector at the water feed pipe.
When the upper wetting roller 31B is to be installed,
the bearings 40 provided on.the water feed pipe 32 of

1o ‘\
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the roller at both the ends of the pipe so as to be
removably fitted in the U-shaped notches 41 of the
frame 17C of the upstream conveyor 17 are 1lifted
together with the roller by a hand and fitted in the

5 notches. When the roller 31B is to be removed, the
bearings 40 are lifted together with the roller by
hand.

A water suction unit 80 for removing the water

from the multi-layer films 1B bonded to the

10 . electroconductive layers on the electrically
insulating base plate 11 is provided downstream to the

heat and pressure bonding roller 16 in the direction

of the conveyance of the base plate. The water
_suction unit 80 has a pair of link mechanisms 83
15 coupled to each other through matching gears 82A

and 32B, which are rotated by the moving member of a
pneumatic cylinder 81, as shown in FIGS. 15, 16

and 17.  FIG. 15 is a side view of the water suction

unif 80. FIG. 16 is a front view of the water suction

20 unit 80 seen along an arrow Q shown in FIG. 15.
FIG. 17 is a sectional view of the suction unit 80
along a line 17-17 shown in FIG. 15. Each of the link
mechanisms 83 has a first 1link 83A and a second

link 83B. The first link 83A is pushed outward by a

25 compressed spring 84. A base plate wiping roller 85
is attached to the first link 83A so that the excess
water which 1is an air bubble preventive agent

- remaining on the multi-layer film 1B bonded to the
electroconductive layer on the base plate 11 is

30 - removed therefrom by the wiping roller. A heat and
pressure bonding roller wiping roller 86 is attached

to the second link 83B so that the excess water which

is an air bubble preventive agent remaining on the

heat and pressure bonding roller 16 is removed

3%  therefrom by the wiping roller. The wiping roller 85
- 17
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and 86 are rotatably supported by rotary shafts 85A

and 86A and bearers 87 having bearings, as shown in

FIGS. 16 and 17: Each of the wiping rollers 85 and 86

has a pipe 88 having water drain holes, and a water

5 suction material 89 which covers the outside

circumferential surface of the pipe and is a heat-

- resistant porous material such as a cloth and sponge,

as shown in FIG. 17. The pipes 88 of the wiping

_ rollers 85 and 86 are connected to air discharge

10 | holes 90 provided in the central portions of the

rotary shafts 85A and 86A and connected to aid

discharge pipes 91, - respectively. The matching

- gears B2A and 82B are attached to a mounting block 92

~ coupled to a shaft 93 by an attaching member 94. The

15 -pneumatic cylinder 81 is secured to the mounting
frame 95 of the body of the apparatué. _

The operation of the water suction unit 80 is

described in detail with reference to FIGS. 18, 19 and

20 from now on. As shown in FIG. 18, the angle

20 between the first and second links 83A of the link

mechanism 83 is larger than 90 degrees or is an obtuse

angle when the water suction unit 80 is in the home

position thereof. When - the moving member of the

pneumatic cylinder 81 1is pushed out against the

25 elongative force of the compressed spring 84, the

first link 83A of the link mechanism 83 is swung in a

direction m as shown in FIG. 19, the 1link approaches

the electrically insulating base plate 11. At that

time, the heat and pressure bonding roller wiping

30 roller 86 attached to the second link 83B of the link

mechanism 83 comes into contact with the heat and

pressure bonding roller 16 and starts rotating in a

direction n so that the water which is the excess air

bubble preventive agent remaining on the bonding

3 roller is removed_therefrmn by the wiping roller.

o — 18
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When the moving member of the pneumatic cylinder 81 is
pushed out further, the first link 83A is swung
further in the direction m so that the link further
approaches the base plate 11, and the angle between
the first and the second links 83A and 83B becomes
nearly 90 degrees.. At that time, the base plate
wiping roller 85 attached to the first link 83A starts

rotating in a direction P so that the excess water

which is the air bubble preventive agent remaining on

.the film bonded to the base plate 11 is removed

therefrom by the wiping roller 85. Since the excess
water remaining on the multi-layer films 1B bonded to

the base plate 11 is thus removed therefrom by the

. water suction unit 80 provided downstream to the heat

.and.prgssure bonding7roller_16 in the direction of the

conveyance of the base plate,.stains, contamination or
the like are prevented from being made on the roller
and the films due to water globules. For that reason,
the reliability of making a wiring pattern for the
printed circuit board by exposure to light and the
yield in the making are enhanced. As a result, not
only the adhesion of the base plate 11 and the multi-
layer films 1B but also the reliability of the wirings
of the printed circuit board are improved.

As shown in FIG. 21, an air blowing nozzle
unit 100 for separating the film 1B from the main
vacuum suction plate 10, after the film is initially
bonded to the electroconductive layer on the ‘base
plate 11, is provided on the main vacuum suction
plate. The nozzle unit 100 is connected to a
compressed air generator 102 through an air blowing
speed regulator 101, by which the speed of the blowing
of air is adjusted if necessary. Since the water is
applied to the electroconductive layer on the base
plate 11 before the bonding of the film 1B thereto and

19
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wets the initial bonding head 10E of the main wvacuum
suction plate 10 and the suction plate is likely to be
dewed with steam, the nozzle unit 100 is provided to
prevent the problem that the multi-layer film clings
to the initial bonding head 10E or/and other portion
of the main vacuum suction plate 10 because of the
wetting or/and deﬁing and follows the movement thereof

so as to be peeled from the electroconductive layer on

- the base plate 11 after being initially bonded
. thereto. '

A pump 103, a flow control walwve 105 for
regulating the flow rate of the water to be fed to the

" lower and the upper wetting rollers 31A and 31B, a

_ trap 106 for removing the water from a suction flow,

‘and a water receiver 107 are provided as shown in
FIG. 21. When the lower wetting receiver 31A is

rotated by a conveyance roller drive belt so that the

upper wetting roller 31B is also rotated and the water
is applied as an air bubble preventive agent to the
electroconductive layer on the base plate 11 while the
plate is being conveyed, the excess portion of the
water is received by the water receiver 107 and then
sent to the pump 103 through a drain hose. The water
removed at the time of the bonding of the film 1B to
the electroconductive layer on the base plate 11 by
the heat and pressure bonding roller 16 and the water
having clung to the film bonded to the layer are also
received by the water receiver 107 and then sent to
the pump 103 through the drain hose. The flow rate of
the water from the pump 103 to the lower and the upper
wetting rollers 31A and 31B is regulated by the flow
control valve 105.

As mentioned above, the water is applied as an
air bubble preveﬁtive agent to the electroconductive
Tayer on the'electrically insulating base plate 11 by

- 20
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the lower and uppér wetting rollers 31A and 31B of the
wetting roller unit 30 before the base plate and the
film 1B are moved to the initial bonding position.
The f£ilm 1B is put into contact with the initial

5 bonding head 10E so that the leading edge of the film
is bonded to the leading edge of the electroconductive
layer on the base plate 11 by the initial bonding

~ head. After the initial bonding head 10E is moved
back from the base plate 11, the heat and pressure

10 ~bonding roller 16 is put into .contact with the bonded
leading edge of f£film 1B at the initial bonding
positioh and rotated so that the base plate is
conveyed and the film is completely bonded to the
electroconductive layer. At that time, the water in

15 ‘the minute recesses of the surface of the

o electroconductive layer oﬁ the base plate 1 prevénts.
air bubbles from being made in the recesses, and
dissolves the photosensitive resin of the multi-layer
film to make an adhesive of the resin, if the resin is

20 water-soluble, to put the film into tight contact with

the surface of the eleétroconductive layer and avoid
leaving the air bubbles between the mutually bonded
surfaces of the electroconductive layer and the film.
For that reason, the adhesion of the film 1B and the

25 electroconductive layer on the base plate 11 and the
reliability of the wirings of the printed circuit
board are improved. '

It is preferable that the photosensitive resin of
the film 1B is water-soluble.

30 A surface tensioﬁ adjusting agent, a copper
surface adhesive agent or the like may be added to the
water, which is applied as an air bubble preventive
agent to the elecfroconductive layer on the base
rlate 11.
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As shown in FIG. 1, a sensor Sl1 for detecting the
position of leading edge of the base plate 11 is
provided at the upstream conveyor 17 and located in a
base plate leading edge detecting position near the
conveyance passage for the base plate upstream to the
initial bonding position. When the leading edge of
the base plate .11 is detected by the sensor S1, the
sensor sends out a detection signal for putting the

preset counter of a microcomputer into action. When

. the preset counter has counted a number corresponding

to a prescribed length, the counter sends out a
control signal for stopping the leading edge of the
base plate 11 in the initial bonding position. The

. sensor sl is a photoelectric switch, for example.

A sensor S2 for detecting the position of the
trailing edge of the base plate 11 is provided at the
upstream conveyor 17 and located in a base plate
trailing edge detecting position near the conveyance
passage for the base plate upstream to the sensor S1.
When the trailing edge of the base plate 11 is
detected by the sensor S2, it sends out a detection
signal for putting the other preset counter of the
microcomputer into action. When the preset counter
has counted a number corresponding to a prescribed
time, the counter has counted a number'corresponding
to a prescribed time, the counter sends out a control
signal to make the loosened part 1B° of the film 1B
near the trailing edge thereof, cut off the film by
the cutoff unit 14; and bond the trailing edge of the
cut-off film to the electroconductive layer on the
base plate 11, under heat and pressure, the preset
counter also sends out a confrol signal to bond the
trailing edge of the film 1B to the electroconductive
layer on the base plate 11, under heat and pressure,

and move the heat and pressure bonding roller 16 from

e 22
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.the initial bonding position to the put-aside

position. The sensor S2 is a photoelectric switch,
for example, as is the sensor Sl.

A downstream conveyor 18, . including lower
conveyance rollers 18A and upper conveyance

rollers 18B, functions so that the base plate with the
film 1B bonded to the electroconductive layer by the
heat and pressure bonding roller 16 is conveyed to an
ekposure unit for making the wiring pattern for the

.printed circuit board.

As shown in FIGS. 1 and 2, a £ilm corrector 19 is
provided at the body 7 of the apparatus, the upstream
conveyor 17 or the support member 12 near the movement

_passage for the initial bonding head 10E of the main

~ vacuum suction plate 10 so as to orient the film 1B at

the leading edge thereof in such a direction G as to
put the leading edge into tight contact with the
initial bonding head 10E. The film corrector 19
includes a fluid conduction pipe 19A extending along
the width of the film 1B, and a plurality of fluid
blowing holes 19B provided in the pipe. A fluid
higher in bressure than the atmosphere is caused to
flow in the fluid conduction pipe 19A. The cross
section of the pipe 19A is nearly circularly shaped,
but may be squarely or elliptically shaped. The fluid
is blown out of each of the fluid blowing holes 19B in
such a direction as to orient the film 1B in the
direction G. The fluid is air, but may be another gas
such as inert gas or a liquid such as water and oil.
As shown in FIGS. 1 and 2, a film protruder 20 is
provided at the body 7 of the épparatus, the upstream
conveyor 17 or the support member 12 near the position
of the film 1B fed in between the lower sucking
portion 13b of the auxiliary vacuum suction plate 13
and the rotary vacuum suction bar 15, and functions to

23
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make the loosened part 1B’ of the film 1B in such a
direction H as to put the loosened part into tight
contact with the heat and pressure bonding roller 16.
The film protruder 20 includes a fluid conduction
pipe 20A extending along the width of thé film 1B, and
a plurality of fluid blowing holes 20B provided in the
pipe. A fluid higﬁer in pressure than the atmosphere
is caused to flow in the pipe 20A. The cross section

of the pipe 20A is nearly circularly shaped, but may

. be squarely or elliptically shaped, as well as the

former fluid conduction pipe 19A. The fluid is blown
out of each of the fluid blowing holes 20B in such a
direction as to protrude the f£film 1B to make the

~ loosened part 1B° thereof. The fluid is air, but may

‘be another gas such as inert gas or a liquid such as

water and oil.

Each of the f£film corrector 19 and the film
protruder 20 may be made of a plurality of fluid
blowing nozzles juxtaposed along the width of the
multi-layer film 1B to blow the fluid to orient or

- protrude the film in the proper direction. Each of

the film corrector 19 and the film protruder 20 may be
made of a suction pipe extending along the width of
the film, and a plurality of suction holes provided in
the pipe to such the film to orient or protrude the
film in the proper direction. Each of the f£film
corrector 19 and the film protruder 20 may be made of
a projection member to orient or protrude the film 1B
in the proper direction. The film corrector 19 may be

substituted by the film protruder 20, and vice versa.

As shown in FIGS. 1 and_2, a base plate guide
member 21 is provided at the body 6 of the apparatus
or the downstream conveyor 18 between the' driving
conveyance roller 18A of the conveyor and the heat and

24
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pressure bonding roller 16 located in the initial

bonding position. The guide member 21 functions so

that the base plate with the film 1B stuck to the

electroconductive layer +thereon under heat and

5 pressure is guided from the position of the heat and

pressure bonding (the position of the initial

bonding). For example, the guide member 21 is made of

. a plurality of bars extending in the direction of the

conveyance of the base plate 11 and juxtaposed along

10 . the width thereof as the teeth of a comb. Since the

area of the contact of the guide member 21 with the

base plate 11 being conveyed is thus made small, the

frictional resistance of the guide member to the base

_ plate is made so low that the base pléte is smoothly

15 -guided by the member. The guide member 21 may be
shaped as a net or a plate.

An alternative method of bonding the film 1B to
the electroconductive layer on the electrically
insulating base plate 11 by the thin film bonding

20 appafatus is briefly described with reference to
FIGS. 1 and 2 from now on. The method is a second
preferred embodiment. The leading edge of the film 1B
divided by the film separation roller 3 is first
manually placed between the auxiliary vacuum suction

25 plate 13 and the cutoff unit 14. The leading edge of
the f£film 1B is thereafter sucked by the auxiliary
vacuum suction plate 13. The plate 13 is then moved,
by the driver 13A, to such a position that the plate
is separated from the feed passage for the film 1B and

30 the leading edge of the film is sucked on the initial
bonding head 1O0E. At that time, the main wacuum
suction plate 10 and the initial bonding head 10E are
put into sucking action, and the film 1B is properly
oriented so that the leading edge thereof is securely

st

3 sucked onto the initial bonding head 10E. If the
25
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apparatus is already in automatic continuous automatic
operation, the leading edge of the film 1B cut off by

the cutoff unit 14 is sucked onto the initial bonding

head 10E.

The base plate 11 is then conveyed by the driving
conveyance rollers.17A and idle conveyance rollers 17B
of the upstream conveyor 17. Before the base plate 11
reaches the initial bonding position, the water is

applied as an air bubble preventive agent to the

. electroconductive layer on the base plate by the lower

and upper wetting rollers 31A and 31B of the wetting
roller unit 31. When the leading edge of the base
plate 11 is detected by the sensor S1 in the base
pPlate leading edge detecting position so that the
"detection signal is sent out from the sensor to the
microcomputer. As .a result, one. of the preset
counters of the microcomputer counts the number
corresponding to the prescribed time, and the other of
the preset counters counts the number corresponding to
a prescribed time, at the end of which the movement of
the initial bonding head 10E to the vicinity of the
conveyance passage for the base platé is started while
the leading edge of the base plate is being conveyed
from the base plate leading edge detecting position to
the initial bonding position. In that state, the
initial bohding head 10E is in a start position, and
the heat and pressure bonding roller 16 is in the put-
aside position. At that time, the driver 12D for
moving the main vacuum suction plate 10 while the
upper and the lower support members 12 remain stopped
nearest the conveyance passage for the base plate 11
is in action.

Moving the initial bonding head 10E to the
vicinity of the conveyance passage for the - base
plate 11 is then started while the leading edge of the
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base plate is being conveyed from the base plate

leading edge detecting position to the initial bonding

position. The starting is performed by controlling

the driver 12D through the computer on the basis of

5 the output signal from the latter preset counter.

When the leading edge of the base plate 11 has reached

the initial bonding posifion, the conveyance of the

base plate is stopped on the basis of the output

signal from the former preset counter. Substantially

10 . at the same time as the stoppage of the conveyance or

slightly after the stoppage, the initial bonding

head 10E comes into contact with the leading edge of

the electroconductive layer on the base plate 11 so

_ that the leading edge of the film 1B sucked on the

15 -initial bonding portion is bonded to the edge of the
electroconductive layer, under heat and pressure.

In the method, the leading edge of the base
plate 11 is detected at the base plate leading edge
detecting position before +the plate reaches the.

20 initial bonding position, as described above. The
signal of the detection is generated so that the
leading edge of the base plate 11 is stopped in the
initial bonding position after the edge is moved from
the base plate leading edée detecting position to the

25 initial bonding position. The initial bonding
head 10E is moved to the vicinity of the base plate
conveyance passage wWhile the leading edge of the base .
plate 11 is being conveyed from the leading edge
detecting position to the initial bonding position.

30 After the leading edge of the base plate 11 is stopped
in the initial bonding position, the leading edge is
bonded to the electroconductive layer on the base
plate by the initial bonding head 10E. A part of the
period during which the initial bonding head 10E is

B noved to the vicinity of the base plate conveyance
27
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passage is thus overlapped with the period during

which the leading edge of the base plate 11 is
conveyed  from the base plate leading edge detecting
position to te initial bonding position. For that
reason, the period from the stoppage of the leading
edge of the base plate 11 in the initial bonding
pqsition to the end of the bonding of the leading edge
is shortened so that the time which it takes to bond
the entire film 1B to the electroconductive layer on

. the base plate is reduced. As a result, the number of

the films 1B to be conducted to the electroconductive
layers on the base plates 11 within a unit time is
increased, namely, the efficiency of the bonding is

enhanced.

When the initial bonding head 10E has come into
contact with the leading edge of the electroconductive
layer on the base plate 11, the driver 12D is pﬁt into
action. The information that the driver 12D is put
into action is entered into the microcomputer. After
the operation for initial bonding of the leading edge
of the film 1B to that of the electroconductive layer
on base plate 11 is maintained by the microcomputer
for a prescribed tlme, the main wvacuum suction
plate 10 and the initial bonding head 10E are put out

.of sucking action and then moved away from the base

plate conveyance passage by the drivers 12C and 12D.
At that time, the drivers 12C and 12D move the main
Vacuum suction plate 10, the initial bonding head 10E
and the auxiliary vacuum suction plate 13 are moved to
positions farther from the base rplate conveyance
passage than positions shown in FIGS. 1 and 2. The
length of the movement is proportional to that of the
loosened part 1B’ of the multi-layer film 1B.

Before the main vacuum suction plate 10 and the
initial bonding head 10E are moved from the base plate

— 28
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conveyance passage by the drivers 12C and 12D, the air
is blown in between the multi-layer film 1B and each
of the main vacuum suction plate, the initial bonding
head and the auxiliary wvacuum suction plate 13 from
the air blowing nozzle unit 100 so -that the film is
separated from the main vacuum suction plate and the
initially bonded head. The heat and pressure bonding
roller 16 is then moved from the put-aside position
shown by the dotted 1line in FIG. 1 to the initial

. bonding position shown by the full 1line therein, so

that the roller comes into contact with the film 1B
bonded at the leading edge thereof to the
electroconductive layer on the base plate 11. The

. upper and the lower rollers 16 thus pinching the
films 1B and the base plate 11 are rotated so that the

films are completely bonded to the electroconductive
layers on the base plate, under heat and pPressure. At
that time, the main vacuum suction plate 10, the
initial bonding head 10E and the auxiliary wvacuum
suction plate 13 are already put out of sucking
action, and each film 1B is automatically fed from the
supply roller 2 to the heat and pPressure bonding
roller 16 by the rotary force of the bonding roller
and the pinching force thereof on the film and the

base plate 11.

The excess water remaining on the heat and
pressure bonding roller 16 and the film 1B bonded to
the electroconductive léyer on the base plate 11 is
removed from them at the same time, by the water
suction unit 80 located downstream to the roller in
the direction of the conveyance of the base plate.

After the film 1B has been bonded by a prescribed
length to the electroconductive layer on the base
plate 11 by the heat and Pressure bonding roller 16,
the trailing edge of the base plate is detected by the

29
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sensor S2 in the base plate trailing edge detecting
position shown in FIG. 1. The detection signal is
sent out from the sensor S2 to the microcomputer so
that the main wvacuum suction plate 10, the auxiliary
vacuum suction plate 13 and the rotary vacuum suction
bar 15 are substantially simultaneously put into
sucking position. The driver 12C moves the support
member 12 from the position thereof, which is the
farthest from the base plate conveyance passage, so

-that the film 1B is excessively fed to the base plate

by the main vacuum suction plate 10. The part of the
film 1B, which is to be cut off to become the trailing

edge of the film, is placed in the position of the
- cutoff, by the lower sucking portion 13b of the

‘auxiliary vacuum suction plate 13, as shown in FIG. 2.
The speed of the feed of the film 1B, which is equal
to that of the movement of the support member 12, is
set to be higher than that of the heat and pressure
bonding of the film by the roller 16, which is equal
to the circumferential velocity of the roller. For
that reason, the loosened part 1B’ can be made of the
film 1B between the auxiliary vacuum suction plate 10
and the rotary vécuum suction bar 15. The trailing
and leading ends of the loosened part 1B° can be
surely sucked on the lower sucking portion 13b of the
auxiliary vacuum suction plate 13 and the rotary
vacuum suction bar 15, respectively, through the
action of the film corrector 19.

The part of the film 1B, which is placed in the
cutoff position as mentioned above, is cut off by the
cutoff unit 14 so that the cut-off film has a
prescribed length correspondlng to the length of the
base plate 11. The  heat and pressure bonding
roller 16 is then moved in the same direction as the
conveyance of the base plate 11 so that the film 1B is
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bonded, under heat and pressure, to the
electroconductive layer on the base plate from the
leading edge of the. £film toward the trailing edge
thereof. The roller 16 is moved further along with
the conveyance of the base plate 11l until the trailing
edge of the film 1B is bonded, under heat and

~ Pressure, to the electrogonductive layer on the base

plate, substantially by the rotary vacuum suction

bar 15. The roller 16 can be moved to the vicinity of

_the put-aside position thereof. The bar 15 is rotated

at a slightly lower speed than the roller 16 so as to
bond the trailing edge of the film 1B +to the

electroconductive layer on the base plate, under heat

~and pressure. Since the bar 15 is rotated at the
-slightly lower speed than the roller 16, appropriate

tension is applied to the film 1B between the bar and
the roller so that the £film is bonded to the
electroconductive layer without undergoing a wrinkle
or the like. |

After the film 1B is entirely bonded to the
electroconductive layer on the base plate 11, the heat
and pressure bonding roller 16 is moved from the
vicinity-of the put-aside position thereof to that
position in such a direction that the distance from
the base plate conveyance passage to the roller
increases.

The present invention can be also embodied as a
thin film bonding apparatus in which an electrically
insulating base plate is preheated, and a film is
bonded to the base plate, under pressure, by an
unheated pressure sticking roller.

The present invention can be furthermore embodied
as a thin film bonding apparatus for bonding a
protective film to an ornamental panel which is a
building material.
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CLAIMS

What islclaimed is:

1. A thin film bonding method in which a base
plate is conveyed to an initial bonding position in a
base plate conveyance passage; an initial bonding
member holding a leading edge of the thin film is
moved into the vicinity of the surface of said plate

. at the leading edge thereof, the leading edge of the

thin film is initially bonded to the surface of the
Plate at the leading edge thereof, and the member is
then moved away from the surface of the prlate; and a

. Pressure bonding roller is thereafter put into contact
- with the initially bonded leading edge of the film and

rotated so that the plate is conveyed and the film is
completely bonded to said plate, the improvement

.comprising:

applying an air bubble preventive agent to at
least one of said thin film and said plate before said
thin film is initially bondéd to the leading edge of
said plate; and

removing by suction +the excess air bubble
preventive agent remaining on said roller and the
excess air bubble agent remaining on said film after

said film is bonded to said roller.

2. The method of claim 1, wherein said removing
step comprises the use of both suction and wiping of
said plate and bonding roller.

3. The method of claim 1, wherein said removing
step comprises removing said agent from said plate and

said bonding roller concurrently. -~
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4. A-thin film bonding apparatus comprising:

a base plate conveyance passage unit comprising
a frame and a base plate conveyance passage having a
plurality of work _positions disposed along said
Passage; an initial bonding member,: operable to hold
a leading edge of the thin film and being moveable to
the vicinity of the surface of a base plate at the
ieading edge thereof at an initial bonding position in

the base ﬁlate conveyance passage, is operable so that

. the leading edge of the thin film is initially bonded
to the surface of the plate at the leading edge

thereof, and then moveable away from the surface of

the plate; and a pressure bonding roller operable

_ thereafter to be put into contact with the initially

.bonded leading edge of the film and rotated so that
the plate is conveyed and the film is completely
bonded to the plate, the improvement comprising:

a wetting roller, having an interior portion and
an outside surface for applying an air bubble
preventive agent to said plate, said roller being
provided on the frame of said base plate conveyance
passage unit and located along said passage at a work
position so that said agent is caused to cling to said
plate before said plate is conveyed to the initial
bonding position;

means for substantially uniformly feeding said
agent from said interior of said wetting roller toward
sald outside surface thereof; and '

an air bubble preventive agent removal means
operative to remove the excess air bubble preventive
agent remaining on said pressure bonding roller and
the agent remaining on said film bonded to said
pressure bonding roller, said removal means being

located along said passage at a work position

i N
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downstream in the direction of the conveyance'of said
plate.

5. The apparatus of claim 4, wherein said
removal of agent from said roller and said film occurs
at the same time. ’

6. A thin film bondiﬁg apparatus according to
claim 4, characterized in that the air bubble

. Preventive agent removal means comprises:

a pair of link mechanisms each of said mechanisms
comprising first and a second links;

matching gears coupling said pair of 1link

mechanisms to each other;

a cylinder means hav1ng a moving member whlch is
operatlve to move said gears;

a compressed spring for pushing said first link
in an outward direction;

a base plate wiping roller for removing the
excess air bubble preventive agent remaining on the
fi;nl bonded to the base plate, said roller being

‘rotatably supported by said first link; and

a pressure bonding roller wiping roller for

:removing the excess air bubble preventive agent

remaining on the pressure roller, said bonding roller
being rotatably supported by said second link.

7. A thin film bonding apparatus according to
Claim 4 wherein said air bubble preventlve agent
removal means comprises:

a base plate wiping roller for removing the
excess air bubble preventive'agent_remaining on the
film bonded to the base plate;
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a pressure bonding roller wibing roller for

removing the excess air bubble preventive agent

remaining on the pressure roller;

an agent suction means.

and
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