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

?1 Field of the Invention
-y The. present invention relates to the art of
dingj a 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 Dbonded, under heat and pressure, to an \
electroconductive layer which is a thin copper film 7

provided on the electrically insulating base plate.

This heat and pressure bonding is performed in a mass

production by a thin film bonding apparatus usually
referred to as laminator. A wiring pattern film is
then overlaid on the multi-layer £ilm. The
photosensitive resin layer is exposed to light through
the wiring patter'n 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
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Field of the Invention The present invention el ates to the art

of © - bonding athlnf;: sm and particularly relates t&:t he cart of
bonding a thin filmto the surface of a base 5 pl at e.

DESCRI PTI ON OF THE BACKGROUND In a printed circuit board for an
el ectronic machi ne such as a conputer, wirings are nmade of copper

or thellkelnaprescrlb attern on at least one 10 S|de f Lan

el ectrically i fdfat§%ry Rat, pfhe unnecessany chead (° 5’?‘3 i s

manuf act ur ed aSelchistmfodmﬁuctlvé rmyenovnm remdved| by - aybingi. | mMTbensi sti ng
of a remaining portions of the photosensitive resin layer

are then removed. The printed circuit board having
5 ‘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

10 electroconductive layer on thé electrically insulating

- base plate by a conventional method of thin £film

bonding. Since fhe surface of the electroconductive

layer has minute recesses and projections, air remains

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

15  “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

20 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

25 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

30 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

35 provided on a base plate.
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protectlng t he re5|n Iayér--ls flrst bonded, under heat and pressure,
to an el ectroconductive |ayer which is a thi'n copper film
provided on the electrically insulating base plate. Thi s heat and

pressure bonding is E_Srformed I n a mass, 20 égproductlon by.a thin film
bondi ng appar at us udfafpyyet anpther hiect £f (the present Anyeptignpattern
filmis t Ren pmxerdal - melthoahein Mthich!| apgr exddgd air bubble

Pattern i1 m aRlVRRaios: 2bPak Tetrpings h | ol Biddauge (hoRafhy "
prescribed ti m@ller 'H‘nei Yligthtremaining arsna selivbh efi bwi hohded te a
thereafter peehde rgiLthe 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
10 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
15 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
20 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
25 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
‘ 30 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.
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phot oserisitive resin |a 8 'b'y ‘a peeling unit. The . ,\phot osensi tive
resin layer exposed to ¢he light is t hen devel opedigo that an etching
mask pattern is ) ' 2

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

s 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

10 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
15 ‘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

20 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

25 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

30 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

3B preventive agent remaining on the thin film bonded to

4
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creat ed. ~-After-‘that, “the- unnecessary head of the ° Iectroconductlve

layer-are renpved by.. et 3 ng. - The | femai ni ng portlcm of the

phot osensitive resin | ayer " are then renoved. The printed circuit
board having 5 the wrings in the prescribéd pattern is thus

manuf act ur ed. The multi-layer film consisting of t he
phot osensi tive reS| n | ayer and the |ight-transnissible resin filmis
bonded, under He@tbafgs Patsurks retﬁ%ebia supReattest orudbevEigler on the

electrically ingmkati ng wipindase1péat ezol&y zaammmﬁttn@alex&ehhocmf thin

film bong&é Since thg:ésurface t he el ect rocon ctiv | ayer
has ninute re %&eaﬁdreﬁ’red} 8 oRZSNE; TGN ¢’ 'pressure
bonding roller is rotatably supported by the second

5 link.

In the thin film bonding apparatus provided in
accordance with the present invention, the wetting
‘roller for causiné the air bubble preventive agent to
cling to the base plate is provided at the frame of .

10 ~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 feediné the air bubble preventive agent from

15 ‘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

20 uniformly clings to the surface of the base plate
before the platé 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

25 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

- 30 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

35 wiring pattern by exposure to light and the yield in
5 I —
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isn the recesses when th Enultl-layer f|In1|s bonded to l§- t he- surface of:

the el ectroconductive | &r. "For that: - reason, . ai%Fbubbl es are nade
bet ween the nutually bonded surfaces of thelnult|-layer filmand the
el ectroconductive | ayer so that the adhesion of the filmand the | ayer
Is | owered. This is a problem and 20 results in a reduced reliability of
the wrings of printed_circujt board The present

i nventi on was ﬁ%ﬁem?hlﬁgdéFet§QQﬁqﬁ?d T¥ﬁeyb?6ﬁléﬁ particularly
Accordi ngly, iénhanceddbyetheoktihetpresased2®o efPeRUivRILY Qg de a

met hod of bondtﬂg gl%hﬁ&bbieﬂ%¥?v%?é¥%% %séfgplate so as to enhance the

reliability of heasse and the filmstuck thereto.

BRIEF DESCRIPTION OF THE DRAWINGS

5 FIG. 1° is a . schematic view of a thin film
sticking apparatus which is embodiment of the present
invention;

FIG. 2 is an enlarged partial view of the
~apparatus;

10 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

15 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

20 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;

25 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

30 of the apparatus;

FIGS. 18, 19 and 20 are views for explaining the

operation of the water suction unit; and

—_—
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{he present invention to-  peovide a nethod for
.enhancing the reliabil iy of-.30 printed circuit boardgs _ It is
. yet another object bf t he present invention © to provide a method of
preventing air bubbles from bei ng nmade between the nmutual ly bronded
surfaces of a multi-layer film and an electroconductive |ayer 35
provi ded on a base Bpf(’at

‘It i.s. another object of .

21 is a diagram for briefly explaining the
construction of the water feed and suction system of
the apparatus.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
5 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
10 " 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

15 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

20 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-

25 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

. 30 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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1t is yet anot her- obj ect of the present. \vention

-prOV|de a nmethod in mhléﬁﬁany excess air bubble. _ pre ntive agent

to

remai ni ng on a pressure bondi ng ‘roller and that remaining on a thin

fil mbonded to a 5

base plate are renoved theréfromthrough suction,

downstream of the roller in-the direction of the conveyance of t he

base pl ate.
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' The above-nenti oned and ot her objects of the
plate 10 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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pr. esent |nvent|on and thg nhovel  features thereof"Wi |1, 10~ -bé apparent
from” the description h $:8in - and the . dr awi ngs’ at t @hed heret o.
SUMMARY OF THE | NVENTI ON In a thin film bondi ng met hod provi ded

i n . accordance with the present invention, an air bubble 15

preventive agent is caused to cling to a thin film before a base plate
I's conveyed to an initial bonding position in a base plate conveyance
passage. An SUPPOE; t“i‘eoﬂ‘b%ri’d?ﬂg R FackoARF t Bivdenyineehagism the

surface of theihasadpkats pinwﬂ imdba&paéae tdetref il versaZdlatat he
| eading edge O&aEQeIEi'bgéél e bom¥ie support member 12, and a
rack 10A provided on the main vacuum suction plate 10.
5 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

10 ~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

15 ‘'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

20 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.

25 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

30 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

35 between the upper and the lower sucking portions 13a'

9
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the surface of the base Rl ate at the |eading edge . ereof . The initial

bondi ng head is then mot4éd away ~~ from the surface 0# 4t he base pl ate.

A pressure bondi ng roller is thereafter put into contact with the 25
initially bonded | eading edge of the thin filmahd rotated so that the
base plate is conveyed and the thin filmis conpletely bonded to the
base plate. In this nmethod, the excess air bubble preventive agent

renmai ni ng on t A8dpi3_sur eThendnrey oftekingd Hdta:tlceﬂ 13a esuchBngtlon t he
thin film bondgéaagnghsde@ssf PLRE Ghultd - Ped SFPMPAH Nl puoh
he recti

zgctkgn- domg:tée%gl e the léggagé)edgells sucked angnhg;dto%.%gﬂyeyance
initial bonding head 10E. The auxiliary wvacuum
5 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

10 . 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
15 -cutoff unit 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

20 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

25 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

30 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
35 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
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,

_is cut off, by the cutoff unit-14, to a prescribed

length corresponding to the length of the base
plate 11.

The multi-layer £ilm 1B, that is initially bonded

~at its leading edge thereof, under heat and pressure,
"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
and pressure bonding roller 16. When the leading edge'
of the muiti—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
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).

11
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S at e conveyance pa

ge o) that the . Iead|ng edge of.. ‘a thin f|Im

?1s bonded t-o the surfacfﬁ f- the base plate at" t he: +éad|ng edge-
thereof. The initial bonding head is then noved away fromthe surface

of the base plate. A pressure bonding rollef is thereafter put

contact with the bonded Ieading edge of the thin film

into 10

and rotated so

| thin filmis conpletely bonded -
t hat the base plate?hé %g ed and the | np y

to the base plate

f or . dagplyoﬁg aby wa§63¢$ngﬂt:u?1QggqtIggtrﬁhfﬁé asga Rl e and
s provided at ase ate conveyance
s £f§n$uf‘§F][_39_sﬁa 555?53 tvc?céll“i“hgs‘l‘%t%% ga;*;el | & before

| ocat ed so that

the plate
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that the ek dqe_-s ndle undedgdila WAIHHINY oPQSid i1Gke. @
- 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 supported 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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r ey TLErm feedlng the: agent f %QB “the- interior of
the mettlng rol l-er tomagi-the outside - surface theﬁe f;_apd.a structure
for renmoving the excess air- bubble preventlve agent remai ni ng on the

pressure bonding rolter and that remaining on thé thin filmbonded to
the base plate, the excess agent being 25 renoved therefromat the sane

ti me downstream of the pressure bonding roller in the direction of the
conveyance of YHMElUR® | Yater feed piperR2 Havindbaeppreadityvefagent

removal structwdier feedBMoias! SQR anaalarzs)fadd Had®CHANLS B RRled to

LT ﬁr’"se?:‘s and gdy@igung first

each 30 other mat,chi n ar re noved by the noving
menber of a cy’f\ﬁ%el’" t'I:ag'ch%b'fg‘?’t h@3| |ﬁ{iah’é

and a second. |Iprdeessé hotstol cokrode, or of hard plastic, and a

5

10

15

20

25

30

35

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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f|In1bonded to

E?by a

rotatably supported by the first
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, .'_essed spring. A base plate ping roller for -
‘he” excess a$-§§ bbl.e:’'35. preventive -agent reﬁélnlng on the thin
o : 5 the base plate is
right end of the pipe 32. 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
roller 31B. The water feeders 38 and the water
drainers 39 are attached to the frame 17C of the

upstream conveyor 17 by a fastening

frame.

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 rotary shaft 31A2,

mounted with a mounting member 71

roller.

is

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

The water feeders 38 and the water drainers 39
The water feed
pipe 32 extends through the'support member 42 of each
of the water feeders 38 and the water drainers 39, and
rotatably and hermetically sealed by an O-ring 43,
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
in ‘the central portion of the support member 42 and

are described in detail from now on.

connected to a water feed or drain hole 45,

as

an

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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Al nk.. A Wi ping: ‘rol'lef £gf removing the excess air hubbl e preventi ve

s

-agent renalnlng on the @Bi®ssure bondi ng roller is *dtatably supported
by the second 5 l'i nk. ‘In the thin filmbondi ng appar at us

provi ded 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 10 t he base pl ate conveyance
passage unit incahekes 32B of hdthe heoimpentares glusestlt drcl ithe to the
base .pl ate red&fes £ tHg, base plate is conveyed to the initial

bondi ng posi tion. Besides, the neans for_nearly uni formy feeding
the air bubble prevEdfi FEoaGomnectems134 ank It EPF oMadert rRelRl&et:{ .

roller toward &he Ohbd®i d@escribed in detail with reference

5 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,

10 . 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 .
15  guide 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

20 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

25 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

30 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

35 member 63 extending across the opening in the
15
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surface thereof i s provig ed ‘at the frame of the base - pl at e conveyance
‘passage unit.so that théiggent is - nearly unlforn1y&f¥d to the entire
out si de surface of the wetting roller. As a result, the agent nearly
20 uniformy clings to the surface of the base’plate before the
plate is conveyed to the initial bonding posi tion. For that reason,
the thin filmis put into tight cont act W th t he surface of
t he . el ect Addamedrrali dirkafionod £ ttlee Ehef ip| atse shawa AnrFPES. bBbbl es

are prevented, hrqgntforﬁigg cpﬁ%%gggaéﬁﬂe guaglycggﬂggglégrfaces

of the thin f|In1an ctlve | a
renovi ng the e?@8§§C§FPnb§9blén$P§VéhiNvePr°V1da§enPnreﬁhﬁnlﬁgnbﬁa he

pressure stickipdgtionhl 8f aNdonnecting member 59 provided at the end
5 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

10 . 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
15 .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

20 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

25 and 31A2, the stopper pin 57 of the connector 34 for
the rotary shaft 311—\1 is 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

30 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,

35 the bearings 40 provided on.the water feed pipe 32 of

1o ‘\
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Yi'nefilim st uck to t he. base,,\:' plate at the

i ear ._ﬂ'he-rorrer,-a-' - stai'n,” a cownklanination or the
I|ke i's prevented from bei ng made on the base pl at e bofided with the
t-hi n film For that .reason, the reliability of making a 35 wiring

pattern by exposure to light and the yield in

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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;HHanced ‘The yield is partlcu rIy - enhanced

;ﬁ-a'“ﬂf “t hie naklng are 
by the structure used t

¥ ffectlvely remove. . - the aitrbubbl e preventive -
agent . - "BRIEF DESCRI PTI ON OF THE DRAMVNGS 5 - FG 1
i-s a schematic view of a thin film stitking apparatus which is
enbodi nent of the present I nventi on; FIG 2 is an enlarged
partial view of the appar at us;

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 82A and 82B are attached tq a mounting block 92

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

15 -pneumatic cylinder 81 is secured to the mountlng
frame 95 of the body of the apparatus.

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.

— 18
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wet't'i ng'roller

shown in FIG

the water feed

hol es t hereof;

uni t.* of apparatus; - - FIG 4

;pushed out Flfarthd:s, athect r9pak Vifmﬁo 3& rﬂor R

roJler unit; S an e
gggsroagde[eaﬁo%@ﬁﬁ%EttI3%. Alrectlon m so that the 11nk 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

1o

15

20

25

30

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 pressure bonding roller 16 in the direction of the
conveyanée of the base plate,.stains, éontamination 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 1n1t1ally
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

'- nfv|emfof the | ower mettlng ro}éeri ~ of the.
he a plan view of -
t he wetting roller unit ~© seen along an arrow P shown in FIG 3; _
FIG 5 is a sectional view of the wetting roller”15 unit along a line_5-5
4; ' FIG 6 is a perspective view of the water fefd
| pe of the mettln roller unit; FIG 7 is a sectional view o
P gﬂ?ﬁ g@vmm pfethespoeiunabic ofylhedentar feed 20
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'shomn i'n FIG 8,25 ' . FlG, _
‘ . views, foE® explalnlng ‘the’ constltutne of the connector
of the mettlng rol['er unit in detail; FI GS. 15, 16 and 17
are views for briefly expl aining the constitution of the water suction
unit 30 of the apparatus; FIGS. 18, 19 and 20 are views for
expl ai ni ng the operation of the water suction unit; and

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
5 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

10 . 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,

gteedtng along a line-9-

15 .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

20 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

25 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

30 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

35 Tayer on the'electrically insulating base plate 11 by

-

\wmmr

20
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CELEG a" d| agram for bri ef ly exp1 ai nlfn,g ‘the -

ructl on of the watg¥ feed and’ 'suction system of - &% the apparat us.
DESGRI PTI ON OF THE' PREFERRED EMBODI MENTS 5 OF THE
I-NVENTI ON The enbodi nents of the present invention are

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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éf%'{hereafter .descri bed i-n gdet ai-l W|th reference to the draW| ngs attached
‘hefeto. - " nut ual 'y &@qui-valent- - portions” Shown“.ka the drawings are
denoted by the sanme 10 ref erence synbols, and not repeeted!y descri bed
i'n detail hereinafter. FIG 1 is a schematic view of a thin
film bonding, apparatus which illustrates one of the enbodi-ments of
the present invention. In the Figure, a multi-layer 15 filma1l,

consi sting of a | iAtshovwensm FIGH| @, aesemsor stdmdeﬁ:er&’t{ﬁrﬁgSeﬂﬂs tive

resin |layer DL’ Je Ilading batsdg%gl g esefgé ebaggl ;&g %edﬂés .bonded

under heat an ressure to for I;LCUIt
board. The mulR¥QY3 3% Ithe qrss%ﬁm rﬂmmm@mw@b located sup@ vy rol | er

2 in advance. baddephutéi 1eavehg edge detecting position near the
5 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

10 . 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.

15 A sensor S2 for detecting the bosition 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.

20 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
25 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
30 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,

35 and move the heat and pressure bonding roller 16 from
— 22
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5 - _"'I'f'Ier 2 g di vi ‘ded, . by-.a thi- N -
one" Ilghfé-ransn155|ble .. ‘resin fllnLI", which is a

protectlve film -and a rmltl-layer filmi1B conS|st|ng of the other
l-ight- 25 transm ssible resin |ayer whose one 5ide is uncovered and
Is to be bonded to the electrically insulating "~ base plate 11. The
divided light-transm ssible resin film21lA is wound on a wnding roller
4, AshehoinitihaFl Gbohddng 2 podiitdion s e ether gptht3@sidearti al

view of the arﬁkp@éac ion. th?‘hlee%@n%%re%e :pé éhﬁhztoelg‘gltulcro ecf}bl mi1Bis

hel d by a mai uum suction nsI on
functions to %&)‘bl?/xamplesap%ﬁo"ml%h% Q@Pﬁﬁ’brﬂo the multi-layer film

bet ween the sapplabwnstiredim 2 c8fideybBe18lBi NinYAKMNY SUGhied"
5 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
10 .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
15 _-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
20 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,
25 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.
30 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
3 and the rotary vacuum suction bar 15, and functions to

T
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: .plate. 10 so as L
ﬂ ~“The mai n’ vacuunlsﬁ“
film1B fromthe suppl y roller 2

winkled "
ion plate 10 acts to - feé

prevent ‘t he f|In1fron1be|ng

as a thin copper

10

15

20

25

30

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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1 nyion the wect: “cally 1nsu|at|ng base plate 1QW',t ~The/main’
?va m'sucti-on pl.ate 10tF%s: provi ded on a -+ support reggber 12, which is
nmoved toward and away from - the conveyance passage for the base pl at e
11 as shown by arrows Bin FIGS. 1 and 2. The support nenber 12 10

I's provided on the body 7 of the apparatus so that the support nenber
Is slidable on a guide nenber 7A as shown by the arrows Bin FIGS 1
and 2. A pai rpoéssure daoidisgppoelleenbér slek?atead pmovided imésri=nd under

the conveyance,pagsRgep ggstﬁgﬁ ba%ﬁu?'éﬁfa%lmeﬂﬁgﬁ 3% f““EESan%n d, 4 he | ower

support menbers 12 ‘are ¢ pi ni on
nmechani sm so tFHagtt fbe bas%uBbéF? ﬁ@ﬁ%br%h%rélémnﬂﬁtaﬁévdtlVondﬂvﬂ t owar d

and avay é1eGtLeEtn@ibeivey 2adeirverthbieon Thendérk a8dt 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

35 sucked onto the initial bonding head 10E. If the
25
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pr nr on n‘echam sm-i nel ude:

racks 12A provi ded on. the 207

&3

upper - ARd -

“the -

| ower " . support. menbersti, - and - pirni-on. 12B engafed with the racks
The driver 12Cis directly coupl ed to the | ower support menber 12. For
exanpl e, the driver 12C is a pneumatic cylinder Wwhich is controlled by

a solenoid valve. The driver may be 25 a hydrauli.c cylinder, an _
el ectromagnetic cylinder, a step notor, or a transm ssion nmechani sm
whose novement8PPar aF‘éSt#%r@rﬁetatdé’dlnoauhemsbppmqnth dftomatic

mai n vacuum suslbéﬁﬂt%ﬁt etll@ léa@{ﬁ’&' Yk the érom A e‘f edCEti'r |i§'a

that the pI at
i nsul ati ng' bas&® cug?)ggt‘émﬁ 1 dep RS orfo tHhe rﬁﬁﬂéﬁéﬂt kynding suppor t
as shdmsadyl@Erows Cin FIGS. 1 and 2. The

menber’,

5
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e_can foward and away

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

26
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‘novepent of * the.amain. va':fn1suctlon pate 10 s oaused ”ﬁt
‘theough the action of ataéck and 35 p|n|on ‘mechani sm '
provided on the - \ 9

he driver 12D i s

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 1leading 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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irenber: 12; - The sack ‘and -pi ni.on mechani-sm cl'udes a-pini on-
?ggpgguprggbfo t he drlvfi 12D, "a p: -rack. 12F. prOV|deé?§n the support
menber 12, and a rack 10A prOV|ded on the naln vacuum suction plate
10. 5 The plate 10 has a plurality of suction holes which ~are not
shown in the drawi ngs and function to suck the multi-layer film 1B on
the pate to hold the film t hereon. The suction holes are connected to

a vacuum DBfifege stkhthysa aeenkapgrampyithr didyh perdicd lduriskschar ge
pi pe. The suckhighacthen xgadiﬁbrxgdﬁéu)d%ndthe bg%gtaﬁi?ﬁe %gltlal

wis? r eam end
concond hese 108l RvhA SR Ui len phabts ond ot ncostin com
film1B. The pPasitébnbdwdity DREEid0EHBARIAC Podkion. For that
5 reason, the period from the stoppage of the leading
edge of the base plate 11 in the initial bonding
p951tlon 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
10 . 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. |

15 . 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
20 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
25 .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
0 .+ 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

3% initial bonding head 10E are moved from the base plate
— 28
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:;,.":he f| 1 m 1B, i's sucked and hel d. As .shown in.
QE;erac

1 and 2 -a*heater 4OF for heati ng t he curved e of the
::lme':sl al bondi ng head 10E is provided therein. The portlpln 1%5 Cod b
functions so that the | eading edge of the multi-layer fi hmt , : y
20 the main vacuum suction plate 10 I s applied under I eil aThe
pressure to th Sjvectroconductlvebl on lt he base p atﬁl(:é ne e
plate 10 and t%e g6 EfsR RBEsage eoé‘ré(ms’tsl téif»‘edntiyIBD'(,‘E:;I\Qi ayilsllelpary
menber s sippbilowd Hy betweepp Hhie m{tﬁ{r{_ mﬁ ]ﬂillnB rrenbéje 3

o out e roor"¢he S8 My PhSap ol cton dlxer: i n bt bomth
vicinity of thBead anfedtheamsaigel dxy vaeunn| buckayar Jidve 48 betyeen the

5 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

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

that the roller comes into contact with the film 1B

bonded at the leadiné edge thereof to the

electroconductive layer on the base plate 11. The

upper and the lower rollers 16 thus pinching the

15 films 1B and the base plate 11 are rotated so that the

films are completely bonded fo 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

20 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

25 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

30 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,

35 the trailing edge of the base plate is detected by the

29
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i e ulatlng base pl ate. K3

upper sucki ng
sggtion hoel es not shown in the drawi ngs. The plate 13 i s shaped as U.
The nmulti-layer film1B is cut off 35 bet ween the upper and the | ower

”the conveyance passage for 3@ . the,ePeCtricaL{y~
As shown - in FI'G 2, thé&3late 13 has an
portion 13a and a | ower sucking porti‘on 13b which have

sucki ng port|

10

15

20

25

ons 13a
sensor S2 in the base plate traillng 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 vacuum 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

30

This Sheet Has Been R

IR llﬁll




"pper sucklng portlon 13a suck:"_he -F.freédfng“: -

ki ol

?Vedge'of'fhe'nuliillay

2% 1.1 m 1B, in:the main, © so$Wat the |leading edge -
is sucked and held on the cinitial bonding head 10E. The auxiliary
‘vacuum 5 suction plate 13 is attached to the support menber 12 by a
driver 13A. For exanple, the driver 13Ais a pneumati c cylinder,
whi ch is noved toward and away fromthe feed passage for the

mul ti-1ayer fRepAed as undershohgaly amnshs Pressuret t hsol eadihey edge of
the 10 fil @léc&tfd‘&diﬁhi\h@ wy&kalorboa%naaaga ‘e £I18R the

trailedge of .{ r?grtleggeOfofF h%hgukftlll_l ai\'fowarél thle trailing edge
thereof. The roller 16 is moved further along with
5 the conveyance of the base plate 11l until the trailing
edge of the film 1B is bonded, under heat and
pressure, to the electro_conductive layer on the base
._plate, substantially by the rotary wvacuum suction
bar 15. The roller 16 can be moved to the vicinity of
10 _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
15 -sligh’cly 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. |
20 - 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
25 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

30 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

35 building material.
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immlch i's eut off fron1t foIIownng portion thereof sl
and’t he [-ower sucki ng p&¥ions 13a. - and 13b of the aﬂ iliary vacuum
suction plate 13 by a 15 cutoff wunit 14, is sucked by the |ower
sucki ng portion 13b so that the trailing edge iS herd inm the f eed

passage for the film After the bondi ng of fi

and pressure to t he el ectroconductive | ayenllgﬂl II mgm ")Eﬁt e 11 '
is 20 © virtually conplete, the | ower C&AdMSng portion .
a | oosened part 1B of the multi-Iayer filnllB bet ween the Iomer

sucki ng porti%@ ggdia rgtaré_vzcuun1 suction bar 15 as shown in FIG 2.
The speed of t S e nulti-layer film1B by the main vacuum 25
suction plate 10 is rendered higher than the

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

5 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

10 __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 iﬁprovemént
.comprising:

15 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

20 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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:Ci r(:urnc erentl al: el aci t _of a heat —and pressure B "_ di ng roI ler 16 so
"t hat “the. | oosened mul t |{.«_1,, yer creat ed...--_ }The speed of the
feed and the ci rcunf erent”“l“l H"I' IHBI the roller 16 are 30
0

regul ated by a sequence control *ci¥cwit #nos wn in t he draw ngs. The
driver 13A for the auxiliary vacuum suction plate 13 may be a
hydraul i ¢ cylinder or the i ke. The cutoff unit 14 is

secured to the body7 ofA 3hin thelmpaiding ameard hes faatbpbstege for the
mul ti - a bése plate conveyance passage unit comprising
a frame and a base plate conveyance passage having a
plurality of work _positions disposed along said
5 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
10 . 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
15 .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
20 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
25 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
30 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

33
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_yer

?vacuunlsuctlon bar 15 &
the base plate 11 so that the

1B bet ween: -t ey

i ni'tWE and o

may be p5§V'dqgowns he upstream

layer filmto the position of the cutoff th%re’bf The cutof f unit 14
ream in the direction of the conveyance of said
plate.
5. The apparatus of claim 4, wherein said

10

15

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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B opposed to the auxiliary

" Iocaﬁ r upstreaﬁ!’wconveyor 17 for
vacuum suction 5 plate 13 havm@, @FFWUM |ng edge of the multi-



rcenveyor 17 The ' yer film 1B whi c continuously fed

f - . : Z::::' | ' ." . .
‘by- t he mai-n vacuum: suct-@j a| u mll l t off 'f'*".'-fthe cutof f unit
14, to a prescribed ' Iengt o the Iength of the base
il m 1

plate 11. The nulti-|ayer that is |n|t|aIIy bonded

at its | eading edge thereof, under heat and pressu 1 ? t he

el ect roconducty vprbayafeorbaﬂnmm;aserqﬂ]fﬁ!e yipdpo *o tlﬁg inrtial bonding
head 10E of the mai vac%ggl jsuchihpBlB! apeet8nshven ageFFGS 1 and 2,
i s conpl &EAAYINg Sndé er eat ' d pressure, to t he

el ect r oc grsiinivey Icaye:heorpltewé‘lﬁﬁsé"’&l he heat 20 and pressure

bondi ng roller diher erding edge of the multi-layer film 1B
isinitially baoriLng"gdTz esqh

I
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electroconductlve layer;'n the base plate 11 by the

ﬁhead 10E;* the  -heat tid pressure - - bonding rol '€} 16 is Iocated
in a put-aside 25 p05|t|on 16(1) shown by a dotted line in FIG 1,.
that the initial bonding head being noved toward the initial bondlng
position does not cone into contact with the roller. After the
initial bonding is performed, the roller 16 is noved fromthe

put - asi de 30 position 16(ABSTRACHeOPOTHEI DOSCBOSYREhowWN by a ful
line in FIG 1. Th 3 ﬁfﬂ?tﬂgnHQMGrmgg#B& ﬁ&eﬁpparath' %%y%%ga”d t he

base plate 11 are plnc e the " Tower bonding rollers
16 noved to tr@tructumpépraﬁ@mvén%m tingi apepésdiarpised t Feng 16(2) .

thin film and base plate that are to be bonded by
pressure and heat. A spray or rollers apply the
wetting agent .prior to the initial bonding of a
leading edge of the thin film to a leading edge of the
base plate. A pressure roller applies heat and
pressure to the film and base plate, bonding them
. together as the roller rotates and drives the plate
toward a cleaning position. Suction and agent removal
rollers are used to remove the residual excess agent
from the bonded film and the pressure roller. The
removal rollers are joined together by a 1link
‘mechanism that has a spring bias and is operation by

a gear mechanism that provides a wiping action.

| i i
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“t he el ectroconducti ve-l er - on the base, =~ .. plate 1t: the heat and
pressure bonding roller 16. - The bar- 15 is supported by the sane shaft
as.the .rollFer 16 so that the bar .is rotated about the shaft. 10 The
surface of the bar - 15,-.whi ¢ch™ faces t he nultl " layer film1B, has a
pIurallty of suction: holes 15A. - .ot Shown |n the draw ngs, and S
simlar in—_ -constltutlon and operatron 't'0_ t lie suction surface of
the main vacuuntsuctlo - The -t op=ef:'the 15- bar.15 may have :
such suctloﬁmhmka$h§§ |s nade ~ eagier to make the ioosened part” -
1B of the nul e*llln 1B as shown |n FIG 2. " The base

plate 11 is MHWI ini'tial ! .

By

1B
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ibﬂﬂd{ng p05|trf '§ thergpstrean1conveyor 17 |nclud1ngﬂ 0 - Iomer dr|V|ng

E-'Conveyance ror+ers 17A%H d upper idl.e- - ‘conveyance %8

inFIGS -1 and 2. -° - The conveyor. 17 is fitted wi.th a wetting roller

unit 30 for causing water as an air. bubple preveéntive, agent to cling
to-the el ectroconductive Iayer on the 25 . base: plate 11 before the plate

IS conveyed tothe . - initial bondlng p05|t|0n “The wetting roller uni t

30 - " has a pair of wetting'rollers 9, I|ower mettlng rol l er 31A and
upper wetting-roller 31B, which are rotatably supported by ‘t he

frame 17C of the 30 - conveyor -17, as shovwn in FIGS. 3, 4 and 5. “FIG 3. -
is a plan view of. tthe lower wetting roller 31A FIG 4 - is a

view of the wetting roIIer un|t 30 seen along an

This Sheet Has Been Re’i
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l'efs 17B, as shown

1



Lzarrow Roshown:i:n Ft G. 3. FI'G :5.:-is a sectional "view: . . -of thereller
“unit 30 along a line 56 shown.in 35 FIG 4.  Each dfjthe wetting rollers
31A and 32B ° | . 13 " includes a water
‘feed pipe 32 having a plurality of ’
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BE ol i H;w'32B and nade of a hard toma #4_ rust netal .such as

KX ss” steeland-al &g¥ num.. .* " processed not .t.o cor#' e, -or af. hard
plastlc and a 5 . coating. [ayer 33 nmade - of a . porous -material and
provi ded on-the’ surface.of the meter feed pipe, "as - shomn in FIGS. 5, 6
and 7. FIG 6 .is a, perspectlve ~io-yisew of (the water feed pipe 32. FIG 7
is a sectional ,V|em/of ‘t he’ plpe =32, . which ls for illustrating the 10
di sposi tion of the water. feed.hol gs- 32A° and 3ZB The porous material
can contai:n a relatively large =~

~quanti t¥7of -wat er " as- sponge does. The
wat er feed - hol es 32A and .32B of the mateq feed ptpe 32 of the :

| ower wetting roller 31A are djsposed sa that ithe 15 hoIes 32A are
opposed to each other in the dianetral

g Ay
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"’Eﬁé“dther hol-es 328 are :pposed o each

: 13 $¥ral ‘ditection. * - of the_prﬁaF nd -have a‘: S
;prescrlbed angular |nterval of : 90 degrees from the forner holes. The
wat er feed-20 " pipe 32.of the ‘I over - wetting roller -31Ai s. renovabl y
coupled to the rotary ‘shafts’ 31A[err] .and. 31A2 of.- t he rol | er by
connect:ors 34 and 35- prOthed -at thes- rotary - shafts. The rotary shaft
is rotatably coupled to fhe. e . SafE. drlver.as the driving conveyance
rollers 17A of 25 'the upstreanrconveyor 17 by-a- shaft. bear.er..31AL so.
that the shaft is rotated synchronously with the . -driving conveyance
rollers. The shaft bearer 31AL,is secur ed 10 theéérane 17C of the
upstream conveyor 17 by s¢rews. The other)ﬁﬁ ycdshaft 31A[err] is
rotatably . ;7
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ari-ng 3 pt in the g bearrer' 31_.,'. |
feeder 38 is prOV| ded at the left: end of the water feed pi pe '32 of the"
Iower wetting 35 -roI ler 31A . A.vwater drai _ner ‘39°is provided at the .
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‘bipe 32, A mater “feeder 2

A NE-| _ : 2 B I
catthe o f‘terﬁteéd.pipeESZ'of"" 77 -the @bper, et ting roller -
"31B. A water dralner 39 is -~ provided at.the right end of the pi-pe 32

of the 5 -.roll'er 31B. . The water..feeders 38 -and the water
drai ners 39 are attached tg” the f.rame .17C of- the . upstreantconveyor 17
by a fastening frame. -: " - “The: upper wetting.roller 31Bis an idle '
roller. Rotary shafts’ SlB[err} and- 318[err] are prOV|ded at the ends
of 10 - tre wat er” feed pipe 32 of the rolterfBLB and fitted .
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£ artngs ];0f Iomer hardne’ '*“?han the frane phe
. 17C.of -the conveyorw==-c-_f- OV *”;"_{;engaged i'n npgehes: 41-provi ded in
“the frame and shaped* - as W, 15, " " As-shown-in FLG ‘4, a gear 70,
which is engaged .. With-the gear 36 mounted 6n the rotary shaft
31A err], © + .nounted Ww'th.a. nDuntlng nmenber 71 on the rotary.
shaft 3182 of t he. upper -wetting foll-er -31B. at t he right end of the
shaft so that the rotation of the ]OMEf '20:7 -wetting roller 31A s
transmitted to the upper wetting roll _ ‘The water feeders
38 and the water drainers 39 . are desc,ibed in detail fromnow on. The
wat er f.eed pi pe 32 extende t hrough the support nmenber 42 of each

/:;7/3 |
E anme

31A2
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_____\{§§--23
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doks 38 and the vater drajners 39?1a*d"

;and:hernetrcally sealeﬁ% by an - C>r|ng 43, - as: - - showﬁ B
FI'G 8 is a sectional view of - a mgjor. part of . each mater feeder 38.
FLG 9 is an ° enlarged secti-ondl .vi ew.of thé - major part’ along a 30
line-9-9 shown in'FIG 8. . A reserVOtr 44 . s.provided in'the central
portion-.of the support nenber 42-and’ " connected to a water feed or
drain hole 45, -at’ the'end -". - .of mhrch a water .feed or drain port 46 is -
provi ded.<- " The vidt er feed pi.pe-32” and the support menber. .42 .ar.e..35

di sposed %o that the water feed hol es 32A or Mater

] ' \
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328 p| pe pla
Erhe wo.-c'onneci ors’ 34 and 35
" are now descrlbed in. detail Wi t h. reference to 5 FIGS. .10, 11, 12, 13 and
“i4.- FIG 10 is a sectional - -: vi‘ew of the cohnector 34, the rot ary shaft
31A[err] and .the - - shaft bea.r.er.--?_:_’l-Ai__. . .-As’ shown in FIG 10, the
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"f%f“ry“shaft 31A[err] has»--g

“the  cent ér ot:the end ﬁ the'tonnecter -107.
| ocated at.one end of. the rotary shaft
“other end . of the rotary shaft 31A[err]

Jthe gurdé‘h'enlng berng

A puIIey 51 is mounted on the . '

Thé shaft 31A[err] .has a guide

hdl e 53 ext endi hg-fromthe §uide. .opening 52 tomard t he

puIIey 51

concentrically to the shaf t-,
togethér with. a heli-cal

..'spri.n

A connectlon 15 guide bar 55 is fitted
.54 or the like in the QUIde hol e 53.

The rotary shaft--31A[err]’ has - & slendi
prescrrbed’posrtlon on T e gur de—Hote-58uuih-s
in a prescribed position to the 20 connecti
fitted in the sl ender opehing 56, as sho

er .openrng 56. in..a

=pkn. 5 7S qerurpd

on gulde bar 55 "and slidably
wn in FIG 11. A connecting

f/},j{é
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fOVIded on the end_, € nnectron
_ _ - “feed -pipe-327.as’ - shown.mﬁ. G "11.. The
-connector 34 has a connectlng 25 prOJectJon 60 |ntegrally ‘provi ded on
“the - central - portion of a connectlng .menber 59 provided on the end
of the water feed- pi pe 32, and a connectlng opening 61 provided in the
central portion of the prOJectloh SQ: -as to be engaged with the
connectlng proj.ecti-on 58 30, prOVLded ‘on- {he connection gui de bar. 55, as’

shown in - - FIG 12« ' “Fhe ot her* COAREGt 0r2235. bet wéen. t he. pipe 32 . . .and..

t he rotary shaft 31A2 has a connect i on gufde T —opernny82--at-theendof
the shaft “opposite the gear 36 nounted oh the shaft, and a connecting
35 menber 63 extending across the opening in ‘the

4%y/’7’

=71
| 87 AR
. 838 / B6A 8 e
; L 91 . T'\\‘//{?é‘[g \\\“\\\\\/////
=& 3\\\>\\L{ ‘‘‘‘‘‘
N\Z G
\zz
91 - SANRN \\\ A 88
_ AMININLLVINN
. 7 /j¢27 /
A 85A
83_ . 90
91 | | . _-' -
91 | g | | I

838

Thns Sheet Has Been Replaced

f{BA #EL KEHRE




%&5; ;@dfanetral drff;
i e.. connect or [3¥;z

al so has @& connectlng <L) ection” 60

p¥0V|ded at-. the end
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’Jon 6f “the.shaft,  as - shown ﬁnfﬁ1GS 135 ;andfﬁﬁﬁ_gf

integrally provided on the central ~portjon’ of a cOnnéctlng member 59 - .



o QSRR
"y ke Fl

: et A G _nd & connectl ng opem - provi ded.
central por ON%E the -p oj'ection.so . .- as RECE ag’ed Wi th the -
-.-COhnectl ng menber 63. provi ded. at the rot ary shaf't 31A[err] ‘as shown '
im FIG 12. T The operati on" of the connéctors, 34 and 35 is 10-
briefly descri bed - f'rom - now  ‘on. The connecting " menber 63 of the
connector 35 at the -fot. ary shaft 31A2 “i's first engaged in the
connecti ng .openi ng 61 -of the - - connector 35 ~at the water feed pipe
32. The ° ‘cohnecting -pr 01 ‘6ctd 0h +B0. Of: «the ‘ot her- connector. 34 at 15
the ot Her—rotary shaft 31Alerr] is pushed i.n.py a hand agai nst t'he
force of the sprmhat\ t he connectirig projection 58 on the
otary StShéeB Has Be ged ih the connecting opening on the water feed
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imstal | ed.” Wen
is to-be di'sconnected fromthe rotary Shaf ts ; 31A[err] 25
the st opper pin 57 of!-the connector 34 for -
is nmoved toward the pulley 51 by
spring 54.to.push the
‘connecting proj €
the connecti ng openi ng 61
connecti ng nenber 63 of t
31Alerr]

T “the vt et f eedéd pe.
=shafts 31A1 and -31A2 'so

IR Surely connect ot he
“that the: | ower -wet t'i.ng rofler 31Ais -

E~rotary -

t he ﬁater feed” plpe 32 of 'the.lower wetting roller 31A

t he .

101
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connectlng
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2R WES

ngjectlon 60

the

and 31A[err],

.. vthé& rotary shaft . 31A[err]
a frand agalnst the force of the -

in to di sengage-
e rdotary: shaft’ 31Al err] from:30
feed ‘pi pe ahd

di sengage. t he
“rotary- shaft
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opening 61 of the coprector at the wat er feed pi pe. When t he upper.
wetting roller 31B iS# o be installed, 35 t he beamgﬁgs 40 provi ded on the

wat er feed pipe 32 of 17 t he
roller at both the ends of the pipe so as to be’

\
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z‘rennvably fitted in }Qf U- shaped notches 41 of the frame 17C of the

upstream conveyor 174gre |ifted together with t‘ﬁ% roller by a hand and
fitted in the 5 notches. Wen the roller 31B is t0 be renpved, the
bearings 40 are |lifted together with the roller by hand. : A
wat er suction unit 80 for renoving the water - from the nulti-layer
films 1B__bonded to -the-210 el ectroconductive layers on t he
electrically i nsul ating base plate 11 is provided downstreamto the

heat and [PhieSeet ek ol ler 16 in the direction - of the conveyance
of the bas m“ﬂ || viat er suction unit 80 has a pair of Iink

rrechanisms d to each "other through matching gears 82A

FIG. 2

B | ﬁ,yun "
N A/

12B

12A




and '32B, “whi ¢h- ater rf]ated‘by ‘the an1ng menber - of | pneunatlc
cyllnder 81, as showgiln FIGS. 15, 16 - and 17. EE@. 15 is a side view
of the water suction unit 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 mechani sns 83 has a first link 83A
and a second | i nk 83B.yElk8eet HasBeen Replice3A | s pushed outward by a 25
conpressed spring 84. A bas roller 85 is attached to-
the first link 83A so that t m‘g‘m ﬂ wat er which is an air bubble
preventive agent remai ni he nmulti-layer film 1B bonded to the

el ectroconductive | ayer on the base plate 11 is

36
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©30 . renoved therefrgqiby the wiping roller. A heat_and: - “pressure ' .
bondi ng rol l er w pi éﬁgﬂrol |l er 86 is attached to@e second - Iink 83B so
that the excess water which is an air bubble preventive agent
remai ni ng on the heat and pressure bonding'roller 16 is renmoved 35
therefromby the wiping roller. The wiping roller 85 \LT?

This Sheet Has Been Replaced

T

g\‘ .

70
N

]

2

40 3B
-

1AR 31A;
~-11C

1
N | 1

L_ _..A\ m
A 2 ~
m O N o) %
;\E L] \i

m
- I
. > ™
R o] O]
~—
ee] ~F
9 [ $’]—'ﬂ’"—/m
o L ! :Q =
=
- e
.

51




P18 %" “"and 86 aré &t af ably “suppor t ed by rotar y"sh {ts 85A | and 86A

“and bearers 87 havi nggbearings, as shown in FI 16 and 17. Each.of
tthe wi ping rollers 85 and 86 has a pi pe 88 havi ng wat er drain holes,
and a water 5 suction material 89 which covers the out si de

circunferential surface of the prpeand—+s—a—heat- resi stant porous

material such as a cloth andygp as showmn in FIG 17. The pipes
88 of the w ping rollers ﬁm"i" m’ (m?f’onnected to air discharge

FIG. 7

32A
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“10". holes 90 provi desl
85A and 86A and conn&éted to aid di scharge pi 8! respectively.
The mat ching gear ?82K‘and~828—ape--aLt ached to a m)untl ng bl ock 92

coupled to a shaft 93 by ﬁ,ﬂsﬁ; | rrerrber 94" The 15 pneumati c
cylinder 81 is secured - frame 95 of the body of the
appar at us. The o e vvater suction unit 80 is :

described in detail withr GS. 18, 19 and 20 from now on..
As shown in FIG 18, the angle 20 between the first and second |inks 83A
of the link mechani sm 83 is larger than 90 degrees or is an obtuse

“angl e when the wate tionunit 80 is in-the position thereof.
When t he novi ng marFi@ g

V,
%
%
%

/
31A1 54 ////'/
| ZE:
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51 53

in the central portions of til;u§ ‘rotary shafts - .



pricumat i ¢ eyl rder 81.j% pushed ‘out against the 25 el ongative force of

J
t he conpressed spr|€% t he first link 83AJ§B the |ink nmechani sm
83 is swung in a dlrectlon mas shown in FIG 19, the |ink approaches
—the—electrically insulating base plate 11. At that - time, the heat and
If ssure bondlng roller wi ping 30 roller 86 attached to the second |ink
EmRB ed mechani sm 83 cones into contact with the heat and
g roller 16 and starts rotating in a direction n so

which is the excess bbl e preventive agent
renalnlng on e bondlng 35 rolle7:/€3}e Zd t herefrom by the w ping
roller.
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- \Wen the

*pushed out further,
dlrectreﬂ—nmso_Lh_L the 1i

is Sheet Has B

fipe first link 83A is swing

i

nk further

approacheé the base plate 11, and
t he angnF bet ween 5'——Tﬁ“'f|rst and the second I'i nks 83A and 83B becones

FIG. 14

ing member of thé pneumatic cylinder 81 is

-

gurther in the
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the base plate
rotating@

i'-’nearly 90 degrees t that time,
attached to the flrszw I nk” 83A starts
that the excess water
remaining on 10 ‘the filmbonded to the base plate
therefromby the wiping roller 85. Since the excess
the multi-layer filnms 1B bonded to
t herefrom by the

wat er suction unit—86—proevi-ded

wi pi'ng roller 85

R

11 is
wat er

a direction p so
which is the air bubble preventlve agent

renoved
remai ni ng on
the base plate 11 is thus renoved
downstreamto the heat

conveyance

| i ke are prevented

For

15 and pressure bonding roll eryg;fgy dlrectlon of the

of the base plate, stains, contam cll e Iacedthe

from bei ng nade on the roIIer I *ﬂ due to water gl obules.
t hat reason, the reliability rlng pattern for the

FIG. 16
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£200:printed. ci rcui t-_boar d by exposure to l'i ght and,{he yield in the

' makl ng are enhanced«sf" As a result, not only thzea adhesi on of the base
plate 11 and the nul'ti - Iayer films 1B but also the reliability of the
Wi rings of the printed circuit board are inproved; 25 As shown
in Fl air blow ng nozzle unit 100 for separating the film
1B fromthe maln vacuum suction plate 10, after the filmis initially
bonded TlosSHaaHeAmﬁR giyductive layer on the base plate 11, is
provi ded cuum sucti g The nozzle wunit 100
S conn M’Hm corrpres JE y%rator 102 through an air
bl owi ng Iator 101, by which the speed of the bl ow ng of
air is adj usted i f necessary. Since th vvater S
838 gﬁ B6A g9 88
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B

appl ied.to the:el ect roconduct i ve | ayer on the base 3& plate 11 before the
“ bonding of the fil m@ t heret o and . 20
wets the initial bonding head 10E of the mai n vacuum

This Sheet Has Been Re

Ll Ill [}

FIG. 19
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.

“suction plate 10 amgd the suction plate is likely to be dewed with .

stéam the nozzle ufy:F 100 is provided to prevéﬁ) the probl emthat the'
frul ti-1ayer f|In1cI|ngs 5 to the initial bonding héad 10E or/and ot her
portion of the main vacuum suction plate 10 because of the
wetting or/and dewi ng and follows the novenent thereof so as to be
peel ed fromthe el ectroconductive |ayer on the base plate 11 after
being initially bonded 10 thereto— A punp 103, a flow control
val ve 105 for regulatlng the flow rate of the water to be fed to the
| ower and the dpper wetting rdh %B a trap 106 for renoving
the waterr froma suction flow, | recei ver 107 are provided
as shown in
¥ i |
¥
A
r101'
BLOWING
SPEED — 100
REGULATOR 10
/N
| 16,80

®
@
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| _
A ',
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105-] Bl | 07 L% LJ 0
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The present invention relates to the art of
bonding a thin film, and particularly relates to the
art of bonding a thin film to the surface of a base

5 . 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

10

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

15
first bonded,

under

heat

and pressure,

a protective film for protecting the resin layer--is

to an

electroconductive layer which is a thin copper film

‘provided on the electrically insulating base plate.

This heat and pressure bonding is performed in a mass

20

referred to as laminator.

then overlaid on

the multi-layer

production by a thin film bonding apparatus usually
A wiring pattern film is
film.

The

photosensitive resin layer is exposed to light through
the wiring pattern film and the light-transmissible

25 resin film for a

prescribed time.

The

light-

transmissible resin film is thereafter peeled from the

photosensitive resin layer by a peeling unit.

The

photosensitive resin layer exposed to the light is

then developed so §@at an etchlng mask,-
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30 the water fromthe punp 103 to the | ower and the upper wetting
rollers 31A and 31B is reqgulated by the flow control valve 105.

As mentioned above, the water is applied as an air bubble preventive
agent to the el ectroconductive 35 rayer on the electrically insulating
base plate 11 by : .2 '

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
5 the wirings in the prescribed pattern is thus
manufactured.

The multi-layer £film consisting of the
photosensitive resin layer and the light-transmissible
resin film is bonded, under heat and preséure, to the

10 electroconductive layer on the electrically inéulating
' 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
15 “the surface of the electrocondu;tive layer. For that
reason, air bubbles are made between the mutually
bonded surfaées_ 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
20 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

25 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 énother object of the present invention to
provide a method for enhancing the reliability of

30  printed 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-layér film and .anﬁ éiZéEEJdoﬁdhétive layer

3 provided on a base plate.
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~

él the | ower and upper wetting rollers 31A and 31B of the

wetting roller unit 30 before the base plate and the

to the initial bonding position. The film 1B is put

filml|B are noved
into contact with

the initial 5 bondi ng head 10E so that the |eading edge of the film

is bonded to the | eading edge of the el edtroconductive

| ayer on the

base plate 11 by the initial bonding head. After the initial bonding
head 10E i s noved back fromthe base plate 11, the heat and pressure
10 bondi ng roller 12t!s put i nto_cont act w@th t he bonded | eadi ng

edge of film 1B at th&Si AFtYaF HRERFY oPIec

of the present invention

5

10

15

20

25

-

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 conveyed to an initial bonding
position in a base plate conveyance passage. An
initial bonding head is moved to the vicinity of the
surface of the base plate at the léading 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 into 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. 1In
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, downstream to
the roller in the direction of the conveyance of the
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position and rotated so that the base plate is conveyed and the film

i's conpletely bonded to the el ectroconductive layer. At that tine, the
water in 15 the mnute recesses of the surface of the

el ectroconductive | ayer on the base plate 1 prevents air bubbles from
bei ng nmade in the recesses, and di.ssol ves the photosensitive resin of
the multi-Iayer filmto nake an adhesive of the resin, if the resinis
20 water-soluble, to put the filminto tight contact with t he

surface of the el ectrocéndwrt thénl afickm abdndibigd apparatayi pgdvisleg rin
bubbl es bet ween thﬁcHHEHéhE& hoNged the p?HééﬁEa%ﬂUeﬁ€¥éﬁ|eg&{°$ gggilve

| ayer and the film t hat reason, the adhesio and
the 25 eIectrocoHﬂBé%PGehF&QeﬂsoW°ﬁﬁé BRs&ENe i initngof hehe surface

of a base plate at the leading edge thereof in a base
5 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 ffém the surface of the base plate.
A pressure bonding roller is thereafter put into
10 contact Qith the bonded leéding 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 bqbble preventive agent to the base
15 ‘plate, and is provided at the frame of a base plate
conveyance passage unit and located so that the agent
is caused to cling to the base plate before the plate
is conveyed to the initial bonding poéition; a
structure for nearly uniformly feeding the agent from
20 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 bése plate, the excess agent being
25 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
30 other by matching gears, which are moved by the moving
member of a cylinder. Each of the link 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
35 preventive agent remaining on the thin film bonded to
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reliability of the wirings of the printed circuit board are inproved.
It is preferable that the photosensitive resin of the filmi1B is

swat er - sol ubl e. 30 A surface tension adjusting agent, a copper
surface adhesive agent or the |like may be added to the water, which is
applied as an air bubble preventive . 5 agent to the el ectroconductive

| ayer on the base plate 11.

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
5 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 &t the frame of

10 the base plate conveyance passage unit and located so
that the agent is caused to cling 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

15 ‘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

20 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

25 bubbles are prevented from forming between the
mutually bonded surfaces of the thin film and the
electroconductive layer. '

By removing the excess air bubble preventive
agent remaining on the pressure sticking roller and

-30 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

35 wiring pattern by exposure to light and the yield in
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22 As shown in FIG 1, a sensor Sl for detecting the

pgsi tion of |eading edge of the base plate 11 is provi ded at the
upstream conveyor 17 and located in a base pl ate | eadi ng edge
detecting position near the 5 conveyance passage for the base plate
upstreamto the initial bonding positédon. Wen the |eading edge of
the base plate 11 is detected by the sensor S1, the sensor sends out |

- detection signal for putting the preset counter of a m croconputer
into acti on. Wienthe 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

5 ' FIG. 1° is a . schematic view of a thin f£film
sticking apparatus which is embodiment of the present
invention;

FIG. 2 1is an enlarged partial wview of the
~apparatus;

10 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

15 unit along a line_5-5 shown in EIG.'4; .

FIG. 6 is a perspective view of the water feed
pipe of the wetting roller ﬁnit;

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

20 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. §&;

25 FIG. 10, 11, 12, 13 and 14 ars 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
30 of the apparatus; _
FIGS. 18, 19 and 20 are views for exXplaining the
operation of the water suction unit; an=
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10 the preset counter has counted a nunber correspondi ng to a
prescribed length, the counter sends out a control signal for stopping
t he | eadi ng edge of the base plate 11 in the initial bonding position.
The sensor S1 is a photoelectric switch, for exanple. 15 A
sensor S2 for detecting the position of the trailing edge of the base
plate 11 is provided at the upstream conveyor 17 and | ocated in a base
pl at e trailing edge detecting position near the conveyance .

passage for the baseE@bat§1UH§t rﬁe%ﬁ‘atg‘}atnhefo%eweﬁﬂy Z;QplaWi%g the

trailing edge of the base plate det'ected by thé sensor S2,
it sends out a GOREEFHERion ofgitheywater fiaed mpd neuether pretem edunter
of the m Crpeoapphektidl 0 action. \Wien the preset counter

DESCRIPTION OF THE PREFERRED EMBODIMENTS
5 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
10 reference symbols, and not repeatedly described in
detail hereinafter.

FIG. liis 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
15 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 £ilm 1 is continuously wound
20 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 £ilm, and a

multi-layer film 1B consisting of the other light-
25 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

30 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 vacuum suction
REPLACEMENT SHEET | -
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has counted a nunber corresponding to a prescribed 25 tinme, the counter

has counted a nunber correspondi ng to a prescribed tinme, the counter
sends out a control signal to nake the | oosened 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 308 cut-off filmto the

el ectroconductive | ayer on the base plate 11, under heat and

pressure, the Ppeaek 10 so &Quﬂ% prréavlesrpt .&L'iq]lt’rr ﬂoﬁpg%gg{? gr9hRh o bond
t he trailing edge of the film1B to the el ectroconductive | ayer
on the base plaPE e Liger HEhg maid pecswmn suckiompd aksyd O Betisese and
pressure bondi ngeeal the hfltioMhyer film 1B from the supply roller 2
- onto an electroconductive layer, such as a thin copper
5 film, on the electrically insulating base plate 11.
The main vacuuﬁ 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
10 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
15 'upper and the lower support members 12 are coupled to
each other by a 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 12Alprovided on the
20 upper and the lower support members 12, and a
pinion 12B 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
25 a hydraulic cylinder, an electromagnetic cylinder, a
- step motor, or a transmission mechanism whose movement
is transmitted to the support members 12.
The main wvacuum suction plate 10 is provided on
the support member 12 so that the plate can be moved
30 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

35 pinion mechanism. The driver 12D is provided on the

R s vpwe W
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23 the initial bonding position to the put-aside posi tion.

sensor S2 is a photoelectric switch, for exanple, as is the sensor
A downstream conveyor 18, including | ower .
9
support member 12. The rack and pinion mechanism

10

15

20

25

30

35

includes a”pinion 12E coupled to the driver 12D, a
rack 12F provided on the support member 12, and a
rack 1lOA 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 £ilm 1B on the pate to hold the film
thereon. The suction holes are connected to a vacuum
source, such as a vacuum pump, through an air
discharge pipe. The sucking action of the pate 10 and
that of an initial bonding head 10E 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 film 1B, fed by
the main wvacuum 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 wvacuum suction plate 13, which is a
thin f£ilm holding member, is provided near the initial
bonding head 10E, and located in the vicinity 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 wupper suckihg
portion 1l3a 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

s romi
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5 conveyance rollers 18A and upper conveyance rollers 18B,
functions so that the base plate with the film 1B bonded to the

el ectroconductive |ayer by the heat and pressure bonding roller 16 is
conveyed to an exposure unit for making the wiring pattern for the 10
printed circuit board. As showmdin FIGS. 1 and 2, a film
~corrector 19 is provi ded at the body 7 of the apparatus, the upstream

conveyor 17 or &hd 4Gpport Thenbeppd? PRAKIRE POYENBAL 13a skASSagRef Or the
initial bonding 0 f the in . J,vacuum.,suction plate 10 _so as to
orient the filml'%aagflJJ Ed%etﬁg FggdWHééédééyfﬁe%égp > sdeh tRedPR&Bei on G

as to put ©he theddi the eligedingo edigghti £ ostiakédwialnid theld on itheti al
bondi ng head 10Enjtidhe pbhbihgOr hEGHOH oY The auxiliary vacuum
5 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

10 film is sucked on the initial bonding head 10E. The
trailedge of the portion of the multi¥1ayer £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

15 .cutoff unit 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 layer on the base plate 11 is
20 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 vacuum
25 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
30 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
35 the apparatus near the feed passage for the multi-
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I ncludes a fluid conduction pipe 19A extendi ng al ong 20 the width of the

film1lB, and a plurality of fluid bl owi ng hol es 19B provided in the

pi pe. Afluid hi gher in pressure than the atnosphere is caused to
flowin the fluid conduction pipe 19A. The cross section of the pipe
19A is nearly circularly shaped, 25 butl may be squarely or elliptically
shaped. The fluid i's bl own out ofhea?hloflghe f|ﬁld blom%pg h?!es é?B
in such a djrecti as,tq orient the film in the irection

IThe fluidis airy2BaF ﬁﬂ%}ﬂb’e‘a&?ﬁﬁmﬂd‘-&@ initig}chondingeheagadOBrand| i qui d

such as water antheitot3fy vacuumAsusbiem &@r?ﬂfﬁéléoaﬂgcgﬁzé %%%Fhagtrean]
Deeyor” 12 o e B R 1 490k B BB LS chlE
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 wunit 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
plate 11.

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

the initial 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
that 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
30 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).

REPLACEMENT SHRET|
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of the film1B fed in between the | ower sucking portion 13b of the

auxiliary vacuum suction plate 13 35 and the rotary vacuum suction bar
15, and functions to 24 make t he

| oosened part 1B of the film1B in such a
12

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

5 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 supported by the same shaft as the
roller 16 so that the bar is rotated about the shaft.

10 . The surface of the bar 15, which faces the multi-
layer film 1B, has a plurality 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

15~ 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

20 lower driving conveyance rollers 17A 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

25 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

30 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
35 FIG. 4. [Each of the wetting rollers 31A and 32B

g
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direction Has to put the | oosened part into tight contact with the
heat and pressure bonding roller 16. The film protruder 20 includes a
fiuid conduction 5 pi pe 20A extending along the width of the film 1B, and
a plurality of fluid blow ng holes 20B provided in-the pipe. Afluid
hi gher in pressure than the atnosphere. 13 is caused to flow in the pipe
20A. The cross section of the pipe 20A is nearly circularly shaped,

]E):Jt gay 13 tbe SRR Qrwﬁltla]!crlptf'e%@ |ﬂﬁ.p°é"a.§ledhaﬁ:§n&/eb| Pa%ziah% tohff]g)lrme;I
ui condaucti on e ul 'S e ul
bl owi ng hol es 2(7(‘:&?% %‘Fld h°(ies a?f*eéf‘fior?zﬁ 3nd p‘FB‘S?u& g‘?"iq"rﬁ% to

make t he | ansenedngtall Bchheagof stdbaléksi dstéeRi randutai@yinkim be
anot her gas suc%@&scégseer& ggé %o %olrlr %Iec,l Sol‘i:‘Chofshard plastic, and a
5 coating layer 33 made of a porous material and

provided on the surface of the water feed pipe, 4as

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

10 ~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

holes 322 and 32B of the water feed pipe 32 of the

lower wetting roller 31A are disposed so that the

15 ‘holes 32A are opposed to each other in the diametral

directioﬁ 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

S0 deérees from the former holes. The water feed

20 pipe 32 of the lower wetting roller 31A is removably

coupled to the rotary shafts 31A; 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

25 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 upstfeam conveyor 17

by screws. The other rotary shaft 31A2 is rotatably

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

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

A water feeder 38 is provided at the left end of

the water feed pipe 32 of the lower wetting

35 roller 31A. A water drainer 39 is provided at the
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water and oil. Each of the film correcy fe~fii Hm
protruder 20 nmay be made of a plurality of fluid g, ndz3Al es

} uxt aposed al ong the width of the 20 mul ti -l ayker fﬂﬁhN@ﬁ PngLo‘ t he
fluid to orient or protrude the filmin the]ploper directien.t Each of
the filmecorrector 19 and the film protiéder 20 made of a
suction pipe extending along the w dth of : «a-pturality of
suction holes provided in 25 the pipe to such the filmto orient or .
protrude the filmin the proper direction. Each of the film
corrector 19 andridietfidra po@t rtider p’d@;errﬁ)ﬁ.be Madeadfer feedepr 8Becis on

Teber Lo or ! ent pPkyPARLTHECCh D LH AR of tnd Nuddé PEORE'pEbE CSE G- The

filmcorrector 18"%é ]
the upper wetting roller 31B. A water drainer 39 is

provided at the right end of the pipe 32 of the

.5 roller 31B. The water feeders 38 and the water
drainers 39 are attached to the frame 17C of the
upstream conveyor 17 by a fastening frame.

The upper wetting roller 31B is an idle roller.
Rotary shafts 3131 and 3132 are provided a_t the ends _of

10 _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. '

15 ) As shown in FIG. 4, a gear 70, which is engaged
with the gear 36 mounted on the rotary shaft 31a,, is
mounted with a mounting member 71 on the rotary
shaft 31B, of the uppef‘wetting roller 31B at the right
end of the shaft so that the rotation of the lower

20 wétting roller 31A is transmitted to the upper wetting
roller. '

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

25 of the water feeders 38 and the water drainers 39, ahd
rotatably and hermetically sealed by 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 an
enlarged sectional view of the major part along a

30 line 9-9 shown in FIG. 8. A reservoir 44 is provided
in the central portion of the support member 42 and
connected to a water feed or drain hole 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

35 disposed so that the water feed holes 32A or water



30

substituted by the film protruder 20, andjvifc® versa
showmn in FIGS. 1 and 2, a base plate guide -
the body 6 of the apparatus or the dovvnstre,m

driving

10

15

20

25

30

35

conveyance roller 18A of the convdyc
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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 1l4. FIG. 10 is a sectional
view of the connector 34, the rotary shaft 31Aland 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 31A;. The shaft 31A, has a guide
hole 53 extending from the guide opening 52 toward the

pulley 51 concentrically to the shaft. A connection

guide bar 55 is fitted' together with a helical

-spring 54 or the like in the guide hole 53. The

rotary shaft 31A.1 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
prbjection 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 314, has a connection guide
opening 62 at the end of the shaft opposite the
gear 36 mounted on +the shaft, and a connecting

member 63 extending across the opening in the

1%% og i ded at



25 pressure bonding roller 16 |located in tfh bpndi ng
position. The guide nenber 21 functions so t at??ﬁgﬁhxgé ptate with
tthe film 1B stuck to the - el ectroconductive ljayess: ~Jatlet heat
and 5 pressure is guided fromthe position of the heat and ressure
bonding (the position of the initial . 16bond|nc7“‘$ﬁn“ﬂ5kaww1€““the gui de
menber 21 is made of a plurality of bars extending in the direction of
t he conveya late a t aposed. al ong e
wi dt h t her eof as%ﬁ %Eé? ?égtgo?rbo ]%‘nc%g‘étft% WA 2% iCs. 18

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

5 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

10 . briefly described from now on. The connecting’
member 63 of the connector 35 at the rotary shaft 314,

is first engaged in the connec;ing opening 61 of the

connector 35 at the water feed pipe 32. The’
_ connectlng projection 60 of the other connector 34 at
15 the other rotary shaft 31A1 is pushed in by a hand

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
20 connection 34. As a result, the water feed pipe 32 is
surely connected to the rotary shafts 31Al and 31A, so
that the lower wetting roller 31A is installed. When
the water feed pipe 32 of the lower wetting roller 31A
is to be disconnected from the rotary shafts 314,
25 and 313,, the stopper pin 57 of the connector 34 for
the rotary shaft 314, is 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
30 the connecting opening 61 at the water feed pipe and
disengage the connecting member 63 of the connector 35
for the rotary shaft 31A2 from the Connecting
opening 61 of the connector at the water feed pipe.
When the upper wetting roller 31B is to be installed,
35 the bearings 40 provided on.the water feed pipe 32 of



area of the contact of the gui de nenber 21 with the base plate 11

bei ng conveyed is thus made small, the frictional resistance of the
gui de nmenber to the base plate is made so low that the base plate is
snoot hly 15 gui ded by the nenber. The guide nmenber 21 may be shaped
as a net or a plate. An al ter i ve met hod of bonding the film 1B
to the electroconductive layer on the electrically

i nsul ating base,plate_ 11 by the thin filmbondin apparatus is
briefly describ& emf?ﬁieFeP§r€W5§ the end 5F9€£¢g$ RA®e2 59 A% nbv BA.  The

nmet hod i s a secpamovablyprdfttigdedigniehdi MB¥hapddienbeadiagagdgsr ofhthe film
1B di vi ded %x éhf.]ﬁf:l Ig% §¢ %L%tplss% ra§l|n| (ca:ron?x}e'ﬁ‘:rf |1r7$t are 1@@23' ly

pl aced betmeen e auxirliary v
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
unit 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 is an air bubble preventive agent
remaining on the multi-layer film 1B bonded to the
electroconductive 1layer 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

35 therefrom by the wiping roller. The wiping roller 85




25 plate 13 and the cutoff unit 14. The |eading edge of the film1B

Is thereafter sucked by the auxiliary vacuum suction plate 13. The
plate 13 is then noved, by the driver 13A, to .such a position that the
pl ate is separated fromthe feed passage for the film 1B and 30 t he
| eadi ng edge of the filmis sucked on tA&® initial bondi ng head 10E.

At that tinme, the main vacuum suction plate 10 and the initial

bondi ng head 10 r t’é&ﬁ ' 1 Q, J.%ﬂ%_ €t | 1Bc 4 S
properlgy o%%n?sedagg %ajt eylsea iélkgr%(%%egphereo Itl%jssé%%g%e A35

sucked onto t he@R%i $PA| 2B8ndeRFexsad’1daVing fbepsings, 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 82A 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 apparatus.

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 is 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

35 roller is removed therefrom by the wiping roller.
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26 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. 5 ' The base
plate 11 is then conveyed by the driving conveyance rollers 17A and

i dl e conveyance rollers 17B . 19

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

5 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 ageﬁt remaining on

10 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

15 .and.prgssure bonding roller 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

20 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.

25 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 wvacuum suction

30 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

35 plate 11 before the bonding of the film 1B thereto and

[ b
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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 10 el ectroconductive | ayer on the base plate by
t he | ower and upper wetting rollers 31A and 31B of the wetting

roller unit 31. Wen the |eading edge @0 t he base plate 11 is
detected by the sensor S1 in the base pl ate | eadi ng edge detecting
.position so that the 15 detection signal is sent out fromthe sensor to
t he. m cr owetputbe. inikdalabpasihg, heade 10 of heherreain vacuumounters

of the m CVOCOEBE{:%nCBi‘QEé iﬁeaz‘i&”@f‘é suctidPP16H0qd! f kte‘ilxt gg pLescribed

time, and the ot her of reset countersS counts
cor r espondi ng 98“2@ Wlﬁhp§§§éﬂhbé§etpméz%% qﬂi¥(ﬂqpcﬁsme%ﬁ1@ﬁé FBvenent

of prevent the problem that the . multl layer £film clings
5 to the initial bonding head 10E or/and other portion
of the main wvacuum suction plate 10 because of the
wetting or/and dewing and follows the movement thereof
so as to be peeled from the electroconductive layer on
the base plate 11 after being initially bonded
10 thereto.

A pump 103, a flow control wvalve 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 fléw,
15 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
20 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
25 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
30 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 preventive agent to the electroconductive
35 Tayer on the electrically insulating base plate 11 by
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ihe initial bdnding head 10E to the vicinity of the conveyance passage

for the base plate is started while the | eadi ng edge of the base plate
ts being conveyed fromthe base plate | eading edge detecting position
to 25 the initial bonding position. In that state, the initial
bondi ng head 10E is in a start positiaongland t he heat and pressure
bonding roller 16 is in the put- asi de position. At that tinme, the
driver 12D for novi ng the main vacuum suction plate 10 while the 30

upper and the | owes IGRROTdnd RERRRS wb2tiagRLB1368BP89A and BERIEBILhdE
conveyance passage, for the_ base n actiaon.

Moving the initi ?t%U%%iﬁﬁlhéﬁdug%%tgeléﬁé°re %iﬁ:aﬁﬁ%)Pkﬁt%rﬂP%6ﬁW%yanbe
passage for the fikke 1B are moved to the initial bonding position.
The film 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 £film 1B at the initial bonding
position 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

. electroconductive layer on the base plate 1 prevents
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 electroconductive 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 tension 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 electroconductive layer on the base
plate 11.

- + par———————]
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35
27

plate 11 is then started while the | eading edge of the
base plate is being conveyed fromthe base plate

edge detecting position to the initial bonding

22

| eadi ng

As shown in FIG. 1, a sensor Sl 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
5 conveyance passage for the base plate upétream 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

10 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 S1 is a photoelectric switch, for example.
15 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 sl.
20 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

25 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

30 cut-off film to the electroconductive layer on the
base plate 11, under heat and pressure, the preset
counter also sends.out a control signal to bond the
trailing edge of the film 1B to the electroconductive

layer on the base plate 11, under heat and pressure,

35 and move the heat and pressure bonding roller 16 from

REPLACEMENT SHEET|
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position. The starting is perfornmed by controlling the driver 12D
.through the conputer on the basis of 5 the output signal fromthe latter

f preset counter.

When the | eadi ng edge of the base plate 11 has reached

the initi.al bonding position, the conveyance of the base plate is

stopped on the

basi s of the output . 23jgnal fromthe former preset

counter. Substantially 10 at the sane tine as the stoppage of the

conveyance or
head 10E cones

el ectroconduct i vithd ayenidhal hebbaséng atpesliltism

of the film1B
edge of the

10

_ slightly after the stoppage, the initial bonding
into contact wth the | eading edge of t he

rocon uctlve ayer, under
for example, as is the sensor

eat and pressure.

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
exposure unit for making the wirihg pattern for the
printed circuit board.

As shown in FIGS. 1 and 2, a film 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 injtial bonding head 10E of the main

15

20

25

30

-3

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 1lOE. 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 neafly 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 ligquid such as water and oil.
As shown in FIGS. 1 and 2, a film protruder 20 is
provided at the body 7 of the apparatus, 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
REPLACEMENT SHEET
18 NOV 19%6
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In the nethod, the | eading edge of the base plate 11 is detected at
the base plate | eadi ng edge detecting position before the plate
rreaches the 20 initial bonding position, as described above. The
signal of the detection is generated so that the | eadi ng edge of the
base plate 11 is stopped in the .ini24 al bonding position after. the
edge is noved from the base plate | eading edge detecting position to

t he 25 initi opdi_n 0Si tj e _knitial..bondjn head 10E
is noved to thgllnwgl %ﬂtyq'ofa|O & a%%rtl%;{] of lt:Iblceo léﬁéﬁ?e %éss‘ég% %hile
the | eadi ng edgéivecthenbHsas to ph&t¢h§Ll@°b@hﬁg pemteyisttd r bhghhe

cading edge | conftecieg eaginien LAa!beebBlibabohandyngoposktien. 30

After the Ieadlng qu ase Is sto
e Im protruder 20 includes a fluld. conduction

5 pPipe 20A extending along the width of the film 1B, and
a plurality of fluid blowing holes 20B provided in the
pipe. A fluid higher 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

10 _ 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 £film 1B to make the

_ loosened part 1B’ thereof. The fluid is air, but may

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

water and oil. .

~ Each of the f£film corrector 19 and the £ilm
protruder 20 may be made of a plurality of fluid
blowing nozzles juxtaposed along the width of the

20 multi-layer f£ilm 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

25 the pipe to such the film 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 projection member to orient or protrude the film 1B
in the proper direction. The film corrector 19 may be

30 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
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in the initial bonding position, the | eading edge is bonded to the

el ectroconductive | ayer on the base plate by the initial bondi ng head
10E. A part of the period during which the initial bonding head 10E is
35 noved to the vicinity of the base plate conveyance

28 . 25

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 1layer 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
érea 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 plate 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 £ilm 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 wacuum suction

25 plate 13 and the cutoff unit 14. The leading edge of
the 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 10E. At that time, the maiﬁ vacuum
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

35 sucked onto the initial bqnding head 10E. If the

18 NOV 156
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passage is thus overlapped with the period during whi ch the | eading
edge of the base plate 11 is conveyed fromthe base plate | eadi ng edge
det ecting position to te initial bonding position. For that 5
reason, the period fromthe stoppage of the |eading edge of the base
plate 11 in the initial bonding posd&ion to the end of the bonding of
the | eadi ng edge I's shortened so that the tine which it takes to bond
the entire film1B to the electroconductive layer on 10 the base plate is
reduced. As a rPAPRAMRtusdsnakberdyfin autqmatiq |gantiBuyaipavdematdced to

the el ectrocondyyedre®ion, HhYAleaddhd RRIJEAST MRl 63 1l M it Uy ti e

S
the cutoff unit 14 is sucked onto the initial bonding
head 10E.
5 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
10 . 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
_ plate leading edge detecting position so that the
15 "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 thg other of
the preset counters counts the number corresponding to
20 a prescribed time, at the end of which the movement of
the initial bonding head 10E to the wvicinity of the
~conveyance passage for the base plate is started while
the leading edge of the base plate is being conveyed
from the base plate leading edge detecting'position to
25 the initial bonding position. In that state, the
initial bonding 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 wvacuum suction plate 10 while the
30 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
35 plate 11 is then started while the leading edge of the

-
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I ncreased, nanely, the efficiency of the bonding is enhanced. 15

When the initial bonding head 10E has cone into contact with the

| eadi ng edge of the el ectroconductive | ayer on the base plate 11, the
driver 12D is put into action. The information that the driver 12D is
put into action is entered into the2m croconputer. After 20  the
operation for initial bonding of the | eading edge of the filmil1lB to
that of the el ectroconductive |ayer on base plate 11 is maintained by
t he nicroconput ePa@se Pigfkes I3 e ﬂPHedc?ﬁ‘Wélfe'f‘hefp n th&c BABe uSLade

plate 10 and the idudiirat elag@daege&eaﬁglﬁEsateoaUtoome 3nitidl BeHding
action and then moved auoy from the ase ;o HBLALENSQ"YY SR LATII P
the driver 12D through the computer on the basis of

s 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 while the leading edge of the base
plate 11 is being conveyed from the leading edge
detecting position to the initial bonding position.

0. 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

35 moved to the wvicinity of the base plate conveyance

O A A PR T ST AL T BT
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At that time, the drivers 12C and 12D nove the main

plate 10, the initial bonding head 10E and the auxiliary vacuum

suction plate 13 are noved to 30 positions farther from the base

pl ate conveyance passage than positions showmn in FIGS. 1 and 2.

| ength of the nmovenent is proportional. 28 that of the
of the multi-layer film 1B.

10 and the 35

10

15

20

25

30 -

35

passage overlapped with e 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
position 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 put 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 time, 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 plate 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 wvacuum suction plate 10 and the
imitial bonding head 10E are moved from the base plate
KEPLACEMENT SHEET
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29 conveyance passage by the drivers 12C and 12D, the air S

bl own in between the multi-layer film 1B and each of the main vacuum
suction plate, the initial bonding head and the auxiliary vacuum
suction plate 13 from5 the air blow ng nozzle unit 100 so that the film
S separated fromthe main vacuum g@action plate and the initially
bonded head. The heat and pressure bondi ng roller 16 is then noved

fromthe put-aside position
P conJ%yance passage by the drivers 12C and 12D, the air

is blown in between the multi-layer film 1B and each
of the main wvacuum suction plate, the initial bonding
head and the auxiliary wvacuum suction plate 13 from
5 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 line in FIG. 1 to the initial
10 _bonding position shown by the full line 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
15 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 pressure. At
that time, the main wvacuum suction plate 10, the
initial bonding head 10E and the auxiliary vacuum
.20 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 pressure bonding
roller 16 by the rotary force of the bonding roller
and the pinching force thereof on the film and the

25 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

30 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,

35 the trailing edge of the base plate is detected by the
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shown by the dotted line in FIG 1 to the initial 10 bondi ng position
shown by the full line therein, so that the roller conmes into contact
with the film1B bonded at the leading edge thereof to .the

el ectroconductive | ayer on the base plate 11. The upper and the | ower
rollers 16 thus pinching the 15 filns 1B and the base plate 11 are
rotated so that the films are conpB&tely bonded to the

el ectroconducti ve | ayers on the base plate, under heat and pressure.
At that tiSfRsoth&2neim theubassugtliade ptoakling ebdge deteotiiial

bondi ng head 1%5%1&:#65%' LANEHACHIM 20ne WAL M ALeghd) '

al ready put out of . suckin action,
automatical |y @Y r3Hs ¢ fieom thesﬁpf@lsy’rr v étro Zthe mhierheamputterprsessure

bondi ng that the main vacuum suction plate 10, the auxiliary

5 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

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

by the main vacuum suction plate 10. The part of the

lfilm 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 1lower sucking portion 13b of the

15 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 movemeht 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

20 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

25 surely sucked on the lower sucking portion 13b of the

auxiliary wvacuum 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

30 cutoff position as mentioned above, is cut off by the
cutoff wunit 14 so that the cut-off film has a
prescribed length corresponding to the length of the

base plate 11. The heat and pressure bonding
roller 16 is then moved in the same direction as the

35 conveyance of the base plate 11 so that the film 1B is
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roller 16 by the rotary force of the bonding roller and the pinching
force thereof on the filmand the 25 base plate 11. The excess
wat'er remai ning on the heat and pressure bonding roller 16 and the
film 1B bonded to the el ectroconductive |layer on the base plate 11 is
renoved fromthemat the sane tinme, by 83e water 30 suction unit 80

| ocated downstreamto the roller in the direction of the conveyance
of the base plate. After the film 1B has been bonded by a
prescri bed bpadgdh t ounderel edteadcondamdi ve prapsesuren t hetdasethe

plate 11 by the BgakeRBdoRREERILE MUPLNUoh Okl Hse SB1atbNGddiftl LhEY edge
of the base plat ?elagliggt eecd'fgee o¥ ttr1]1ee film toward the trailin d
g edge
thereof. The roller 16 is moved further along with

5 the conveyance of the base plate 11 until the trailing
edge of the £film 1B is bonded, under heat and
pressure, to the electroconductive layer on the base
plate, substantially by the rotary wvacuum suction
bar 15. The roller 16 can be moved to the vicinity of

10 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

15 -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 underéoing a wrinkle
or the like.

20 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

25 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 f£film is

30 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

35 building material. |
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30 sensor S2 in the base plate trailing edge detecting

position
showmn in FIG 1. The detection signal is sent out fromthe sensor S2
‘to the mcroconputer so that the main vacuum suction plate 10, the

auiliary ||II||I| N AR O
. 32
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CLAIMS

What is claimed 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 plate; and a

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

rotated so that the plate is cbnveyed and the film is
completely bonded to said plate, the improvemenf

.comprising:

applying an air bubble preventive agent to at
least one of said thin film and said plate before said
thin film is initially bonded 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 rollexr concurrently.
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5

substant|a++y—s+ﬁu%%aneousfy‘put into sucki ng position.

.

vacuum suction plate 13 and the rotary vacuum suction

bar 15 are

The driver

12C noves t menber 12 from the position thereof, which is
t he a} t! m L‘“g' ase plate conveyance passage, so 10 that the
filmlB is to the base @3ate by the main vacuum

suction plate 10. The part of the

film1B, which is to be cut off to

beconme the trailing edge of the film is placed in the position of the

cut of f ,

12,

by the | awner ﬁb&kirﬂgfﬂ% tB&lejr;%? a;%ari‘t'@s 1Gomp
suctlon pl ate 13, as, hgv\g 'P?EI

film1B, which is equ

peed of the

® t AAEVBY2PhHE %?éﬁé‘ﬁt WK & 1emRpicMg nenber

?§i gzary vacuum

‘C‘)f t he

i's seta tfrdme hamhea bhse pbateotohbeyhrse PRESHRSHEW NG a

plurality of work positions disposed along

said

5 passage; an initial bonding member,  operable to hold

10

15

20

25

a leading edge of the thin film and being moveable to
the vicinity of the surface of a base plate at the
leading edge thereof at an initial bonding position in
the base plate 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 moveéble 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 séid interior of said wetting roller toward
said 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
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bonding_of the filmby the roller 16, which is equal 20 to the

circunferential velocity of the roller. For that reason, the
I'oosened“'mu)m“ﬂmﬁmﬁ de of the film 1B between the auxiliary
vacuum s HI"B' and the rotary vacuum suction bar 15. The
trailing * dnd ™ eddi hg ends of the.l dasened part 1B can be 25 surely
sucked on the | ower sucking portion 13b of the auxi liary vacuum
suction plate 13 and the rotary vacuun1suction bar 15, respectively,

t hrough the action of the filmcorrector he part of the

filmi1B, which i OPSEEEMNLR h'&h%odlr%‘a?b‘?‘f‘ %s“F’P? JTOPREEYRRE o?i%os%’d%ve is
cut off by the plateutoff unit 14 so that the cut-off filmhas a
prescribed I ength corresponding to the length of the
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

5 comprising first and a second links;

matching -gears_ coupling said pair of 1link
mechanisms to each other;

a cylinder means having a moving member which is
operative to move said gears;

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

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

15 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 preventive 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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base plate 11. The heat and pressure bonding roller 16 is then
noved |H—Phe4yyﬁ}4#4+%4+9n as the 35 conveyance of the base plate 11 so
hat the fil n1lBIis 31

| AR Y s

(2]
-

a pressure bonding roller wiping roller for
removing the excess air bubble preventive agent
remaining on the pressure roller; and

an agent suction means.
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bonded, under heat and pressure, to t he el ectroconducti ve

| ayer on the base plate fromthe | eadi ng edge of the filmtoward the
frailing edge thereof. The roller 16 is noved further along with 5
t he conveyance of the base plate 11 until the trailing edge of the
film1B is bonded, under heat and . Ppessure, to the el ectroconductive
| ayer on the base plate, substantially by the rotary vacuum suction
bar 15, The roller G qad by Bo%ed Ne MERfoY ‘A'NB' ‘MSPSR atfls pagypUt-aside
posi tion thereof, —The BagueTure Foka r’é@ OVING. é!ﬂ sl Ower speed
than the roller 16 so as to bond the trai |n the filmIB to
t he el ectroconductive | ayer on the base plate under heat and

pressure. Since the bar 15 is rotated ak-the . o0

A thin film bonding method and apparatus having
structure for removing wetting agents applied to a
thin film and base plate that are to be bonded by
pressure and heat. A spray or rollers apply the
wetting agent prior to the initial bonding of a
leading edge of the thin film to a leading edge of the
base plate. A pressure roller applies heat and
pressure to the film and base plate, bonding them

_ together as the roller rotates and drives the plate
toward a cleaning position. Suction and agent removal
rollers are used to remove the residual excess agent
from the bonded film and the pressure roller. The
removal rollers are joined together by a 1link
.mechanism that has a spring bias and ié operation by

a gear mechanism that provides a wiping action.

FIGURE 1
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15 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
*i's bonded to the el ectroconductive | ayer w thout undergoing a winkle
or the like. 20 After the film1lB is entirely bonded to the

el ectroconductive | ayer on the base plate 11, the heat and pressure
bonding roller 16 is noved fromthe vicinity of the put-aside position
t hereof to that position in such a direction that the distance from 25
the base plate conveyance passage Jﬂﬁéthg roller I ncreases.

The present invention can be also<aﬁ; Llbd &s a thin filmbondi ng

apparatus in which an electrically 1A




“insulating base plate is preheated, and a filmis 30. bonded to the base
pl ate, under pressure, by an unheated pressure sticking roller.

The present invention can be furthernore enbodi ed as athin film
"bondi ng apparatus for bonding a protective filmto an ornanental panel

which is a 35 buil ding materi al . .2
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-32- - VWhat is clainmed is: 1. Athin film bondi ng nethod

I n. which a base plate I's conveyed to an initial bonding position in a
base pl ate conveyance passage; an initial bondi ng nmenber hol di ng

a leading edge of the thin filmis noved into a vicinity of a surface
of said plate at a | eadi ng edge thereof,3the | eadi ng edge of the thin
filmis initially bonded to the surface of the plate at the | eading -

edge thereof, and the
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“menber is noved away fromthe surface of the plate; "and a pressure

bonding roller is thereafter put into contact with the initially

. bonded | eadi ng edge of the filmand rotated so that the plate is
conveyed and the filmis conpletely bonded to said plate, the

| mprove- ment conprising: . 4applying an air bubble preventive
agent to at |east one of said thin filmand said plate before
said thin film is initially bonded to the |eading edge of said
pl at e; and renovi ng, by at |east one wiping roller,
excess air bubbl e preventive agent remai ning on said pressure
bondi ng rol l er and/ or excess air bubble preventive agent

remai ning on said filmafter said filmis
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" bonded by said pressure bonding roller. 2. Athin filmbonding
met’hod i n which a base plate is conveyed to an initial bonding -

. position in a base plate conveyance passage; an initial bonding
menber hol di ng a leading edge of the thin filmis noved into a
vicinity of a surface of said pl & e at |eading edge thereof, the

| eadi ng edge of the thin filmis initially bonded to the surface of
the plate at the | eading edge thereof, and the menber is then noved
away fromthe surface of the pl ate; and a pressure bonding roller is
thereafter put into contact with the initially bonded | eadi ng edge of
t he filmand rotated so that the plate is conveyed and the film
is conpletely bonded to said plate, the inprove- ment conpri sing:

FIG 5 FIG. 7
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appl ying an air bubbl eypreventive agent to at |east one of said
thin filmand said plate before said thin film Is initially
bonded to the | eadi ng edge of said plate; and renovi ng
excess air bubble preventive agent remain- i'ng on said roller and
excess air bubble preventive . agent remaining on said filmafter
said filmis bonded by said roller, wherein said renoving step

conprises the use of both suction and w ping of said plate and bondi ng
roller.

FIG 8 F1G. 3
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-33- 3. Athin filmbonding method in which a base plate is conveyed to an
initial bonding positioon in a base plate conveyance passage; an initial
.bondi ng nenber holding a | eading edge of the thin filmis noved into a
vicinity of a surface of said plate at a | eadi ng edge thereof, the |eading
edge of the thin filmis initially bondegd to the surface of the plate at
the | eadi ng edge thereof, and the nenber is then noved away fromthe
surface of the plate; and a pressure bonding roller is thereafter put into
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contact with the |n|t*ally bonded Ieadlng edge of the filmand rotated so
that the plate is conVeyed and the filmis conpletely bonded to said plate,

.the inprove nent conprising:

at

Is initially bonded to the | eading edgegof said plate;
bubbl e preventive agent
agent

oG, T

excess air
excess air
filmis

using first and second w ping roIIers

| east one

bubbl e preventive
bonded by said roller,

renmai n-

and
i ng on said rol

removing step
ve excess air

appl ying an air bubble preventive agent to .
of said thin filmand said plate before said thin film

renovi ng
er and

remaining on said filmafter said

i ncl udes
bubbl e

preventive agent from
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Ehe_base pl ate and the bonding rollers, respectively.

claim3, wherein said first and sec- ond w per

porous nmaterial,
portion thereof,

a central

hol es.

using a pneumatic cylinder to swing said first and second w per
concurrently into contact with the base plate and bonding rollers,

said wiper rollers and said pneumatic cylinder being con-
whi ch are connected at nearly a 90[err]

respectively,
nected by first and second |inks,
degree angl e.

each of said w per
wher eby said renov-
bubbl e preventive agent through said por®us materi al
5. The nethod of claim 3, wherein said renoving step includes
rollers

FIG. 16
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roll ers having di scharge hol es
ing step sucks said excess
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*6. The method of claiim 3, wherein said applying step includes using wetting
rol'l ers, having an interior water feed pipe and an exterior porous coating
.material, to apply said air bubble preventive agent to said plate. 7.
The nethod of claim6, wherein said applying step includes using at |east
one water feeder, rotatably con- nectd@® with and hernetically sealed to at -
| east one end of one of said wetting roUers, to apply said air bubble

preventive agent to said interior water feed pipe. 8. The met hod of
claim3, wherein said first and seF—/Gnd er rollers are covered with
porous material . 9. The net hod Jof ai , Wherein said second w pe

roller is covered with heat resistant porous nmaterial and w pes said

bonding roller. 83B 87 g0 B86A 89 88
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10. A thin filmbofiding method in which a base plate I s conveyed to an
initial bonding po§ition in a base place conveyance passage; an initial
bondi ng nmenber hol ding a | eading edge of the thin filmis noved into a
vicinity of a surface of said plate at a | eading edge thereof, the |eading
edge of the thin filmis initially bodd&ed to the surface of the plate at
the | eadi ng edge thereof, and the nenber is then noved away fromthe
surface of the plate; and a pressure bonding roller is thereafter put into
contact with the initially bonded | eading edge of the filmand rotated so
that the plate is conveyed and the filmis conpletely bonded to said plate,
the i nprove- nent conpri sing:
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: applylng an air bubble preventive agent to at

filmand sald plate before said thin film
| eading—edge—of —sard piat e; and renovi

agent n said roller and excnsg@blpﬁ(b,ubblt%?ﬁ qunt g,e 24
agent ﬁﬂ‘@“r’lmmu §| filmafter said filnigs "Brawn%@,'} sal & ot er,
vx/nerel step uses suction {qyreRYe sal gj(ﬁ:_e?g “ag;ed

bubbl e pre- - ventive agent. -32- | 0 EETTmm I ETeEE e
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What is claimed 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 a vicinity
of a surface of said plate at a 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 moved away from the surface of the plate;
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 improve-
ment comprising:

applying an air bubble preventive agent to at least one

of s2id thin film and said plate before said thin film
is initially bonded to the leading edge of said plate;
and

removing, by at least one wiping roller, excess air

bubble preventive agent remaining on said pressure
bonding roller and/or excess air bubble preventive
agent remaining on said film after said film is
bonded by said pressure bonding roller.

2. 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
2 leading edge of the thin film is moved into a vicinity
of a surface of said plate at 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
plate; 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 improve-
ment compnsmg

applying an air bubble preventive agcnt to at least one

of said thin film and said plate before said thin film
is initially bonded to the leading edge of said plate;

. and

removing excess air bubble preventive agent remain-

ing on said roller and excess air bubble preventive
agent remaining on said film after said film is
bonded by said roller, wherein said removing step
comprises the use of both suction and wiping of
said plate and bonding roller.
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. 3. A thin film bonding method in which a base plate
is conveyed to ai initial bonding position in a basé plate
conveyance passage; an initial bonding member holding
2 leading edge of the thin film is moved into 2 vicinity
of a surface of said plate at a 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
plate; and a pressure bonding roller is thereafter put intc
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 improve
ment comprising: .
applying an air bubble preventive agent to at least one
of said thin film and said plate before said thin film
is initially bonded to the leading edge of said plate;
and

removing excess air bubble preventive agent remain-

ing on said roller and excess air bubble preventive

agent remaining on said film after said film is.

bonded by said roller, wherein said removing step
includes using first and second wiping rollers tc
remove excess air bubble preventive agent from

the base plate and the bonding rollers, respectively.’

4. The method of claim 3, wherein said first and sec-
ond wiper rollers are covered with porous material,

each of said wiper rollers having discharge holes
through a central portion thereof, whereby said remov-.

ing step sucks said excess bubble preventive agent
through said porous material and said discharge holes.

5. The method of claim 3, wherein said removing step
includes using a pneumatic cylinder to swing said first
and second wiper rollers concurrently into contact with
the base plate and bonding rollers, respectively, said
wiper rollers and said pneumatic cylinder being con-
nectzd by first and second links, which are connected at
nearly a 90° degree angle. :

6. The method of claim 3, wherein said applying step
includes using wetting rollers, having an interior water
feed pipe and an exterior porous coating material, to
apply said air bubble preventive agent to said plate.

7. The method of claim 6, wherein said applying step
includes using at least one water feeder, rotatably con-
nected with and hermetically sealed to at least one end
of one of said wetting rollers, to apply said air bubble
preventive agent to said interior water feed pipe.

8. The method of claim 3, wherein said first and sec-

ond wiper rollers are covered with porous material.

9. The method of claim 3, wherein said second w1peJﬁEPLACEMENT SHEET

rolier is covered with heat resistant porous material anc
wipes said bonding roller.
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10. 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 a vicinity
of a surface of said plate at a 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
plate; 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 improve-
ment comprising:

applying an air bubble preventive agent to at least one

of said thin film and said plate before said thin film
is initially bonded to the leading edge of said plate;
and

removing excess air bubble preventive agent remain-

ing on said roller and excess air.bubble preventive
agent remaining on said film after said film is
bonded by said roller, wherein said removing step
uses suction to remove said excess air bubble pre-

ventive agent.
P & E ]  J  J
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THIN FILM BONDING METHOD AND APPARATUS HAVING
STRUCTURE FOR REMOVING WETTING AGENTS

ABSTRACT OF THE DISCLOSURE

A thin film bonding method and apparatus having
structure for removing wetting agents applied to a
thin film and base plate that are to be bonded by
pressure and heat. A spray or rollers apply the
wetting agent prior to the initial bondi'ng' of a
leading edge of the thin film to a leading edge of the
base plate. A pressure roller applies heat and
pressure to the film and base plkate, bonding them
. together as the roller rotates and drives the plate
toward a cleaning position. Suction and agent removal
rollers are used to remove the residuai excess agent
from the bonded film and the pressufe roller. The
removal rollers are joinéd together by a link
mechanism that has a spring bias and-is; operation by
a gear mechanism that provides a wiping action.
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