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FILM APPLYING METHOD AND FILM APPLYING APPARATUS

BACKGROUND OF THE INVENTION

This application is based on and claims priority
'from Japanese Application: No. HEI 3-352370 filed
December 13, 1991, the disclosure of which is

5 - incorporated by reference herein.

The present invention relates to a film applying
method and a film applying ‘apparatus, and more
particularly relates to a film applying method and a
film applying apparatus, in each of which a base platé

10 . is conveyed, and first and second film feed members,
opposed to the upper and lower sides of the base plate,
which attract leading edges of films and which are ﬁhen
moved toward the ieading_edges of the upper and lower
sides of the base plate conveyed to a film applying

15 position, to tentatively apply the leading edges of the
films to | the 1leading edges of the base plate.
Thereafter, the films are completely applied to the base
plate under pressure Bf pressure applying rollers so
that each of the films completely applied to the sides

20 of the plate has a length éorresponding to that of the
plate._

Genetally, a printed circuit board for an

electronic machine such as a computer has wirings made

e
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i ncorporated by reference herein. The present |nvent|on relates to a

fiJ mapplying nethod aid a film applying apparatus hd’ ticularly
relates to a filmapplying nethod and a fil m agpryiSrssiEEpMASHEREEYN |i n each
of which a base plate is conveyed, and first arjJd secRBERLAGEDM f eedl nenbers,

opposed to the upper and |l ower sides of the base prate, which atiract
| eadi ng edges of filnms and which are then noved toward the | eadi ng edges
of the upper oEnGoPRRE OXsitdes lgke H Fafr ¢ @ ErednkalEerpocn PREnPEppl yi ng

position, to_tentatively apply_the | eading edges qf the
_ both 51des of an electrically 1nsu1at1ng base plate. 1In

manufacturing the printed circuit board, a stratified
film consisting of a photosensitive resin layer, which
5 is a photoresist layer, and a light-transmissible resin
film, which is a protective film for protecting the
layer, is first applied, under heat and pressure, to an
electroconductive layer which is a thin copper film
provided on the base plate. The heat and pressuré
10 applying operation is performed by mass production by a
film applying aﬁparatus. Thereafter, a wiring pattern
film is overlaid on the stratified film. Then, the
photosensitive resin layer is exposed to light through
the wiring pattern film and the 1light-transmissible
15 resin film for a prescribed time.

Thereafter, the light-transmissible resin film is
peeled from the base plate by a peeling unit, and the
photosensitive resin layer exposed to the 1light is
developed to make an etching mask pattern. The

20 unnecessary portions of the electreconductive layer are
removed by etching, and the remaining portions of the
photosensitive resin layer are removed. 'Thus, the
printed circuit board having wirings in the prescribed
pattern is manufactured. For such film applying.

25 apparatuses, various 'systems have been proposed

including those disclosed in the Japan' Patent
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films to the | eading edges of the base plate. Thereafteer, the filns are

conpl etely applied to the base plate under pressure by: pressure appl yi ng

rollers so
plate has a length corresponding to that of the {l Bi§. SHEET HASCHIEN,

pri nt ed
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25

circuit board for an electronic machilne suREPLACER conp
W rings nmade

that each of the filns conpl et el y appl-ed—to—the—stdes

Applications (OPI) Nos. 208037/88 and 7344/91 filed by
the present applicant (the term "OPI" as used herein
means an "unexecuted published application").

Fig. 12 is a side view of such a conventional film
applying apparatus which illustrates the structure and
operation theredf. Since the apparatus is nearly
symmetrical upwardly and downwardly from a conveyance
passage for an electrically insulating base plate, only
the upper half of the apparatus is shown in Fig. 12.

In the apparatus, a three-layer stratified film 1
consisting of .threel layers which are a light?

transmissible resin film, a photosensitive resin layer

and a second light-transmissible resin film is

continuously wound on a supply roller 2 in advance. The

of the
ly, a
ter has

film 1 is unwound from the supply roller 2 so that a

film separation roller 3 separates the film into the
light-transmissibie resin film 1A and a stratified film
1B consisting of the second light-transmissible resin
film and the photosensitive resin layer_exposed on one
side thereof, which is to be applied to the base plate.

The separafed stratified film 1B is supplied to the
surface of a main vacuum suction plate 5 (which is a
film feed member) along a tension roller 9. An
auxiliary vacuum suction plate 13 and a cutter 14 are
providéd at the feed passage for the film 1B downstream

of the suction plate 5 with regard to the film feed
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2 of copper or the like in a prescribed pattern on one or both sides of
an. el ectrically |nsulat1ng base plate. In manufacturing the printed
circuit board, a stratified filmconsisting of jaTHISdHERENSA] BNE, T]€SI N

| ayer, which is a photoresist layer, and a |igHt-trarspig&sihl e rgsin

film which is a protective filmfor protecting the Tayer—is—fifst
appl i ed, under heat and pressure, to an electroconductive |ayer which is a
thin copper fdimmction. A vacuum suction bar 15 and a pressure

applying roller 16 are provided at the feed passage for
the film 1B downstream of the cutter 14. The suction
plate 5 tentatively applies the £film 1B to an
5 electroconductive layer on the base plate 6 while
holding the film on the suction plate by vacuum suction.

The suction plate 5 is supported by a support
nember to be movable upwardly and downwardly. _ The
support member 7 can be moved toward and away from the

10 . base plate 6 in directions B. The support member 7 is
attached with a.guide member 8 to the body frame 9 of
the apparatus so that the support member can be moved in
the directions B while sliding on the guide member. A
pair of.such support members 7 are provided above and

15 below the base plate conveyance passage so that the

| support members are moved upwardly and downwardly in
conjuhction with each other through a rack-and-pinion
mechanism by a first driver (not shown in Fig. 12). The
mechanism includes .racks 727 provided on the support

20 members 7, and a pinion 7B engaged withsthe racks and
supported by the body frame 9 of the apparatus.

The suction plate 5 is supported by the support
member 7 so that the.plate can be moved toward and away
from the base plate 6 in directions C independently of

25 the movement of the sup?ort member by a second driver

11, such as a pneumatic cylinder, through a rack-and-
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provi ded on the base plate. The heat and pressure applying operation is
-performed by mass production by a filmapplyip at-atus—Thereafter, a
wiring pattern filmis overlaid on the stratif *ﬁ?@ﬁﬁ@ﬁHAsmﬁ@m the
photosensitive resin layer is exposed to |ight'—h+~ou RERLAGED: Wi r | ng pattern
fflmand the light-transm ssible resin fllmfor a prescrlbed t1me.
Thereafter, the light-transm ssible resin filmis peeled fromthe base
plate by a ppehisg mechandst phrevighest oasensi supporssmembeyelZoxpdbel to the
light is° developed to make an etching mask pattern. The
mechanism includes a first rack 12A secured to the

support member 7, a pinion 12B engaged with the rack to
be moved upwardly and downwardly along the rack by the

5 driver il, and a second rack 12C engaged with the pinion
to be moved upwardly and downwardly in parallel with the
first rack. The suction plate 5 has a tentatively-
applying downstream end portion SA in which a heater 5B
is provided.

10 To tentatively apply the film 1B to the base plate
6 by the suction plate 5, the end portion 5A is moved to
the vicinity of the base plate or into contact therewith
as the film remains wound on the end portion. At that
time, the end portion 5A is heated by the heater 5B to

15 tentatively apply the leading edgé of the film 1B to the
base plate 6 under heat and pressure.

The auxiliary vacuﬁm suction plate 13 attracts the
leading edge of the film 1B to hold the film at the edge
on the end portion 5A of the suction_ plate 5 to

20 . tentatively apply the film to the base plate 6.

| Accordingly, the suction plate 13 is moved toward and
away from the feed passage for the film 1B in difections
b by a driver 13A such as a pneumafic cylinder, which is
fastened to the support member 7.

25 . The cutter 14 is opposed to the.suction plate 13

across the feed passage for the film 1B to cut the film
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unnecessary portions of the el ectroconductive |ayer are reaned by
etching, and the renai AfAg portions of the photosen3|t1ve resin |ayer are

r enoved. Thus, the printed circuit board "QHh§ FLROS bﬁf he
prescribed pattern is manufactured. For ﬁzﬁi t 5 lyi ng
appar at uses, vari ous systens have been Jlupuocu et t hose

di scl osed in the Japan Patent
1B to a length corresponding to that of the base plate

6.
A pair of pressure applying rollers 16 also are
provided above and below the base plate conveyance
5 passage. The upper and lower films 1B tentatively
applied to the base plate 6 are pinched thereon under
prescribed pressure by the rollers 16 and also are
heated by the rollers so that the films are completely
applied to the base piate.

10 To move the suction plate 5 6f the conventional
film applying apparatus, fhe support member 7 not only
must be moved, but also the second driver 11 and the
rack-and-pinion mechanism which are provided on the
support member must be moved together with the support

15 member. Thus, the load on the first driver for the
support member 7 is so heavy that the main wvacuum
suction plate cannot be moved quickly. This hinders the
rapid operation of the apparatus ahd. restricts the
processing capacity thereof. This is a problem.

20 Further, since not only the support member 7 and
the first driver but also various other devices, such as
the second driver and the rack-and-pinion mechanism,
must be provided to move the suction plate 5, the
structure of the apparatus is complicéted.' This also is

25 a problem.
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3 Applications (OPl) Nos. 208037/88 and 7344/91 filed by the present

applicant (the term "GP as used herein means gm na@ phi shed
application"). Fig. 12 is a side view of sq EH§ Y 1%%§PB§H1 film
appl yi ng apparatus which illustrates the structurle—ane "“c'a o~ her eof .

Sisnce the apparatus is nearly symmetrical upwardly and domnmardly from
a conveyance passage for an electrically insulating base plate, only the
upper hal f of theAddidriatinal iy Sthwwupperiand 1Jower suction plates 5

are usually moved by pneumatic cylinders independently
of each other. Thus, when the cylinders are supplied
with air having the same pressﬁre, a downward force acts

5 on each of the uéper and lower sucﬁion plates 5 due to
gravity so that it is difficult to operate the plates
synchronously, and the tentative pressure applying force
of the upper suction plate is made stronger than that of
the lower one.

10 Tc.prevent-this problem, the air pressure for the
upper and lowe£ pheumatic cylinders is regulated to
operate the upper and l&wer suction plates 5
synchronously. However, precisely regulating the
pressure in such a manner is difficult. Alternatively,

15 the problem can be prevented by stopping the lower
suction plate in a prescribed position by a stopéer or
the like during the upward movement of the suction
plate, and the air pressure in the cylindéf for the
suction plate is somewhat increased. Ho&ever, the

20 tentative pressure applying force of fhe lower suction
plate rises to make it difficult to equalize the power

of the upper and lower suction plates.

SUMMARY OF THE INVENTION

The present invention was designed to solve the

25 above-mentioned problems of the conventional systems.
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In the apparatus, a three-{ayer stratified film1 consisting of three
layers which are a “dght- transmissible resin film™~a photosen3|t|ve

resin layer and a second |ight-transm ssibljeTys E%T .”
continuously wound on a supply roller 2 in advgnce. gég BN ils unwound
fromthe supply roller 2 so that a film separafi rates 't he

filminto the light-transmssible resin film1lA and a stratified film 1B
consi sti ng ofaddmrdiephyl, |ifghis tammjiessti wife thesinvehitliiomatd plrevide

phot osensitive resin | ayer exposed on-one side thereof, which is to be
applied to the bate pbafllging method and a film applying apparatus.

In the method and the apparatus according to the
invention, members to which the film feed members are
5 secured to be movable together therewith have a simple
structure to reduce weight, quicken operation and expand
an applying capacity, and further operating the film
feed members simultaheously and synchronously together
is ensured for upper and lower sides of a base plate,
10 _. and the tentative pressure applying forces of the feed
members are egqualized for both sides of the plate.

In the film applying method, the base plate is
conveyed, the first and second film feed members
provided to be opposed to the upper and lower sides of

15 the base plate attract the leading edges of the films on
the feed members, and are moved toward the leading edges
of the upper'and_lewer sides of the base plate conveyed
to a film applying position, to tentatively apply the
leading edges of the films to the upper and lower sides

20 of the base plate at the leading edges. Thereafter, the
films are completely applied to the base plate under
pressure by pressure applying rollers so that each of
the films completely applied to the sides has a length

- corresponding to that of the base plate.
25 The method includes: securing the first and second

film feed members to first and second mounting members
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The separated stratifiedfilm1lB is supplied to the surface of a main

vacuum suction plate 5%which is a film feed nmenber) %l ong a tension

roller 9. An auxiliary vacuum suction plate 13 er 14 are
provi ded at the feed passage for the film 1B downsft FE8SnSHEET HARRERICTI ON
pllate 5 with regard to the filmfeed REPLACED 4

slidably suppbrted by the body frame of the film
applying apparatus; providing a motor to drivé the
mounting members by = rack-and-pinion mechanisms
providing; providing drive cylinders to simultanedﬁsly
5 drive the mounting mémbers; moving the feed members
toward the base plate by the motor so that the feed
members are positioned at a prescribed distance from the
base plate; moving the feed members from the
predetermined positions toward the base plate by the
10 cylinders so that thé films are tentatively applied to
the wupper and lower sides of the base plate,
respectively; and retracting the feed members from the
base plate by the cylinders.after the tentative applying
operation; This method solves the problems of the
15 conventional systems described above.

The film applying apparatus according to the
invention includes: a device for conveying the base
plate; first and second film feed members which are
movable toward the leading edges of the upper and lower

20 sides of the base plate conveyéd to the film applying
position, so that leading edges of the films are
tentatively applied to the sides of the base plate at
the leading edges thereof, and pressure applying rollers
for completely applying the films to the sides of the

25 base plate under pressure after the tentative film

application, so that each of the films completely
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direction. A vacuumsuction bar 15 and a pressure applying roller 16 are
.provided at the feed passage for the film 1B d¢ €85G e.cutter 14.
The suction plate 5 tentatively applies the fil B SHEERHAS BEEN

‘el ectroconductive layer on the base plate 6 whi htEH-AGERPhe fif mon the
suction plate by vacuum sucti on. The suction plate 5 is supported by a
support nenber to be novabl e upwardly and downwardly. The support

menmber 7 Cana?slﬁeaeéotewaréagadpaw&b haemat hendias edthadspdnd ingli tect i ons
B. The support nmenber 7 is

that of the base plate.

The apparatus is characterized by including: first

and second mounting members which are slidably supported

5 by the body frame of the apparatus and to which the

first and second film feed members are secured_so'that

the feed members can be movable toward and away from the

base plate; drive cylinders for simultaneously applying

motive power.to the mounting members to simultaneously

10 move the feed members; a mechanism including first and

second racks attached to the mounting ﬁembers, and

pinions engaged with the racks, to move the mounting

members simultaneously and synchronously together; and

a motor for driving the pinions to move the feed

15 ‘members. This structure solves the problems of the
conventional system described above.

The drive cylinders may be providéd in a pair at

‘both ends of the first and second film feed members

extending along the width direction of the films.

20 Rubber pieces may be provided on the film suction sides

of the'first and second film feed members to extend

along the width direction of the films. Support rollers

ﬁay be provided on film feed passages between cutters

and the pressure applying rollers to be locafed on the

25 same planes as the film feed passages on the f£film

suction sides of the first and second film feed members.
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attached with a guide nenber 8 to the body frame 9 of .the apparatus so
.that the support menberscan be noved in the directionssB while sliding on
the gui de nenber. A pair of such support nenbers-Z_are provi ded above and
,bel ow t he base plate conveyance passage so thaf/L_ffLHk$ SHAETHUY 3EE. EE jers are
moved upwardly and downwardly in conjunction vii_th e&PL.adgrer thfough a
rack-and-pinion mechanismby a first driver (not shown Th Frg—i2). The
mechani sm i ncl udegyr 86KS e3AnPR4AthP nd Bfos UBpEVE delie HbGT dincnth 2

pi nion 7B engaged with the racks and ~ supported by the body frame 9 of the
apparatus. the present invention, the first and the second film

feed members are secured to the first and second
mounting members slidably supported by the body frame of
5 the film applying apparatus, and the mounting members
are driven by the motor by rack-and-pinion mechanisms to
move the film feed members toward the base plate to
position the feed members a prescribed distance from the
base plate. Then, the mounting members are driven
10 simultaneously by the drive cylinders to move.the feed
members from their positions toward the base plate to
tentatively apply the films thereto. Since the mounting
members are driven by the motor through the rack-and-
pinion mechanisms; the film feed members are precisely

15 positioned. |
If the film feed members were to be moved by a

motor to tentatively apply the films to the base plate,
the feed members might be accurafely positioned, but the
motor would be overloaded to have a shﬁrter service
20 life. Further, if the base plate was not in the
prescribed position when performing the tentative
applying operation by moving the film feed members by
the second motor as mentioned above, it would .be
difficult to tentatively apply—the films to the upper
25  and lower sides of the base plate by mutuallf equal

forces.
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The suction plate 5 is supported by the support nenber.7 so that the plate
.can be nmoved toward and.-away fromthe base plate in: dlrectlons C

i ndependently of the novenent of the support ne éﬂSByEmrHRSQEQNaerer

11, such as a pneunatic cylinder, through a rack-pand- REPLACED
5 pinion nechani smprovided on a support nenber 12. The

on the other hand, by using the drive éylinders for

thé tentative applying, the problem of motor overload is

"avoided. Further, since the cylinders are driven by the

pressure of é fluid such as lair, the films are

5  tentatively apblied to the upper and lower sides of the

base plate by mutually equal forces even if the base
~plate is not in the prescribed position.

After . the tentative applying operétion is
completed, -the first and secohd film feed members are

- 10 retracted from the base plate by the drive cylinders.
Since relatively high motive forces can be applied to
the film feed members by the cylihders, the feed members
can be moved away from the base plate by the cylinders
more quickly than by the second motor. This results in

15 a faster tentative applying operation.

In the film applying apparatus according to the
invention, the first and second film feed members are
secured to -the first and second mounting members
slidably supported by the body frame of the apparatus,

20 and the mounting members are simultaneously driven by
the cylinders to simultaneously move the film feed
members to tentatively apply the films to the upper and
lower sides of the base plate.

Since the film feed members are thus moved for the

25 tentative applying simply by driving the mounting

members, it is unnecessary to provide either support

12
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mechani smincludes a first rack 12A secured to_the support nenber 7, a

pi.ni on 12B engaged witA* the rack to be noved g “3%nmardly al ong
the rack by the driver 11, and a second rack {12C gﬁy?gjxﬁﬁﬁﬁNthe pi ni on
to be noved upwardly and downwardly in parall e"VW‘t—h—t—ﬁe-ﬂ.LLi_rack. The
suction plate 5 has a tentatively- applying downstreamend portion 5A in
whi ch a heater 5B is provided. To tentatively apply the film1B to

t he base pl atembersy fiore mewdnigotthpl ffém5feetiementbepsy,t pondsAvessnbord to
moving the film feed members on the support members, as
in the conventional systems. Thus, the weight of the
mounting members can be reduced to guicken the movement

5 thereof and to expand the film application capacity of
the appa:atus, and the structure thereof can be made
simpler.

Since the first and second mounting members
‘provided for the upper and lower sides of the base plate

10 " are simultaneously driven by the cylinders and the racks
are provided on the mounting members and are engaged
with the pinions to move the mounting members
simultaneously and synchronously by driving tﬁe pinions
with the motor, the first and second film feed members

15 can be moved simultaneously and synchronously either by
the cylinders or by the motor.

Thus, the fluid pressure for each of the cylinders
for the first and second film feed members need not be
regulated, but the film pushing forces which tentatively

20 apply the films to the upper and lower sides of the base
plate can be made equal. The drive cylinders may be

. provided in a pair at both ends of thé first and second
film feed members extending along the width direction of
the films. This prevents the motive force for each f£ilm

25 feed member and the pushing force thereof from being

made nonuniform along the film width.

13
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the vicinity of the base plate or into contact therewith as the film
remai ns wound on the entf’ portion. At that time, the efid” portion 5A is-
heated by the heater 5B to tentatively apply te—teading edge of the film
1B to the base plate 6 under heat and pressurﬁ'”“S?HEEngsanxj ary vacuum
sdiction plate 13 attracts the |eading edge of RERRATBDt 0 hofjd the film
at the edge on the end portion 5A of the suction plate 0 tatively
apply the filmto mhechase ghat pubberAptecasnglay: Beeproeided phathel3 is

noved toward and away fromthe feed passage for the film1B in directions
film suction side of each film feed member to apply a

high frictional force to the film and each rubber piece
such that the feed member reliably attracts and holds
5 - the film thereon. The support rollers may be provided
on the film feed passages between the cutters and the
pressure applying rollers to be located on the same
planes as the film feed passages on the film suction
sides of the first and second film feed members. This
10 will guide the f}lms precisely to the pressure applying
rollers without rubbing the surfaces of the film holding
members .or those of the cutters, after the cutoff of the
films by the cutters, regardless of the outside

diameters of the pressure applying rollers.

15 BRIEF DESCRIPTION OF THE DRAWINGS
The invention will be more clearly underétood-from
the following description in conjunction with the
accompanying drawings, wherein:
FiQ. 1 is a schematic view of the film applying
20 apparatus which 1is an embodiment of the present
invention;
Fig. 2 is a side view of the upper half of the
apparatus and the wvicinity of a base plate conveyance

passage;
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D by a driver 13A such as a pneumatic cylinder, which is

across the feed passage for the film1B to cut
6 1B to a length corresponding to that o

=

L .s fastened to the
support nenber 7. »»The cutter i4 is opposed_to thezsuction plate 13

Fig. 3 is a front view of a right major part of the

apparatus, as seen along the conveyance direction of a

base plate;

Fig. 4 is a front view of a left major part of the

5 apparatus, as seen along the base plate conveyance

direction;

Fig. 5 is a plan view of the apparatus;

Fig. 6 is a perspective view of a major part of the

apparatus, which includes main vacuum suction plates

10 (film feed members), mounting members thérefor, and a

drive device for the film feed members;

Fig. 7 1is a side view of the apparatus

illustrate the films being tentatively applied to

base plate by the sﬁction plates;

15 Fig. 8 1is a side view of the apparatus

illustrate the films being completely applied to

base plate by pressure applying rollers;

to.

the

to

the

Fig. 9 is a perspective view of a modification of

the main vacuum suction plate;

20 Fig. 10 is a block diagram of the control system of

the apparatus to illustrate the output and input of

electric signals;

Fig. 11 is a flow chart of a procedure of the

pressure application of the films to illustrate the

25 operation of the apparatus; and

15
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A pair of pressure applying rollers 16 al so are _provided above and
bel ow t he base pl ate COﬂveyance 5 passage. per—and. loyer filns
1B tentatively applied to the base plate |6 % e ﬁﬁéﬁ%ﬁﬂ@%@ eon under
prescri bed pressure by the rollers 16 and al so a+e LAGEDAt ed by the
rollers so that the filnms are conpletely applied to the base plate.
10 To nove the suction plate 5 of the conventi onal film

appl yi ng appar at usgjd he 19Upporta NBTAGI idWt o#Nl ¥ conventlsiabe smaved, but
al so the second driver 11 and the

applying apparatus.

2EEAlLE2_QE§EBlEEﬁEL£ELEEE_EB§§§33§2_§¥§921§§§2§
Oone of the embodiments of the invention described
5 hereafter is a film applying method in which stratified
films 1B each having a length corresponding to that of
an electrically insulating base plate 6 are applied to
the sides of the plate by a film applying apparatus,
which is anather-embodiment of the invention.

10 As shown in Figs. 1 and 2, the apparatus includes:
a base plate convey-in section 20 for conveying the base
plate 6 to a tentative applying position and a complete
pressure applying position; a base plate convey—but
section 22 for conveying the base plate with the films

15 1B completely applied thereto under heat and pressure
from the application position; stratified film storage
sections 24 which store three-layer stratified films 1,
each cdnsisting of a light-transmissible resin film, a
photosensitive resin layer and a second light-

20 transmissible resin film, and which feed the films 1B
each consisting of the light-transmissible resin film
and the photosensitive'reéih layer exposed on one side
thereof, which is to be applied to the base plate 6;
tentative applyving sections 26 for tentatively applying

25. the leading edges of the films 1B to the sides of the

16
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rack- and- pi ni on mechani sm whi ch are provided on the o supporf menber
myst be noved together+With the support 15 ] =+ Thus, the load on

the first driver for the support -nmenber the main
vacuum suction plate cannot be noved qui t he
rdpi d operation of the apparatus and restricts the I ng
capacity thereof. This is a problem 20 Further, since not only
the support peBbeplatld and a prhesdurést agpily@hgbuéedt SonVvani ousich her

devi ces, such as t he second driver and the rack-and-pini on
mechani sm complettedy lepplies detet ctwdvEayde SuntatolfisEdt €idmst B

tentati;iely applied to the sides of the base plate,

under heat and pressure by pressure applying rollers 287

5 . In each of the stratified film storage sections 24,

the three-layer stratified film 1 is continuously wound

on a supply roller 2 in .advance so that the film is

stored. The film 1 is unwound from the supply roller 2

to a film separation roller 3 along.a guide roller 32 so

10 that the roller 3 separates the film into the first

light-transmissible film 1A as a protective £film, and

the two-layer stratified film 1B consisting of the

second light-transmissible resin £film and the

photosensitive resin layer exposed on one side thereof,

15 which is to be applied to .the base plate 6. The

separated film 1A is wound onto a winding rolier 4 along

a guide roller 34 and the three-layer stratified film.l.

A_large film winding diameter sensor 36A for detecting

that the diameter of the wound film 1 on the supply

20 roller 2 is larger than a prescribed value, and a small

film winding diameter sensor 36B for detecting that the

diameter is smaller than a prescribed value are
positioned alongside the film wound on the roller.

In the base plate convey-in section 20, a plurality

25 of drive rollers 38 are provided at appropriate

intervals along a base plate convey-in passage to apply

17
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structure of the apparatus is conplicat ed. Th| s also is_. 25 a problem
/ Addi tionally, e upper and | ower suction plates 5 are usually
moved by pneuratic cylinders i ndependently of %%ﬂf o+her Thus, when the

cylinders are supplied wth air having the sa I§§§BFEHAalnwmm rd force
act s REPLACED

driving forces to the base plate 6 for conveyance
thereof. Motive power is applied to the driver rollers
38 from a driver, such as a motor, to rotate the
rollers. 1Idle rollers 40 are provided opposite every
5 other driver roller 38 or as appropriate across the base
plate conveyance passage so that the idle rollers and
the drive rollers pinch the base plate 6 to reliably
apply the driving forces thereto.
Sideward posifioners 42 are provided appropriately
10 5etween the drive rollers 38 along the base plate
conveyance passaée to sidewardly position the base plate
6. A Dbase plate hold-down roller 46 is provided
opposite the most downstream.(with regard to the base
platé conveyance direction) drive roller 38 across the
15 conveyance passage near the upstream end of the pressure
.applying section 30, so that the hold-down roller can be
moved upwardly and downwardly by a basé plate hold-down
device 44 formed of a pneumatic cylinder. |
When the base plate hold-down roller 46 is moved
20 down by the base plate hold-down device 44, the base
plate 6 is pinched between the hold-down roller 46 and
the corresponding drive roller 38 so that the base plate
is prevented from vertically moving as the stratified
films 1B are tentatively and completely applied thereto.
25 Wet rollers 48 are provided dbwnstream of the most

downstream drive roller 38 to apply an air bubble
e
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on each of. the upper and |ower suction plates 5 due to -.gravity so that it
is difficult to operaté&ithe plates synchronously, and- ‘fhe tentative
pressure applying force of the upper suctio st ronger than
that of the |ower one. To prevent this|p Bﬁgﬁﬁrﬁhélﬁmu ressure for
the wupper and | ower pneumatic cylinders is &ACBD operhte the
upper and lower suction. plates 5 synchronously. W , precisely
regul ati ng geeaerptéssupeeventivk aigaider sushdasfwatetr, #¥btehadbasely,

plate 6 to prevent air bubbles from being generated
between the base plate and each of the films 1B
completely applied thereto.
5 Sensors S1, 52 and S3 for the base plate 6 are
provided adjacent the base plate conveyance passage.'
The upstream sensor .Sl is a sideward positioning start
'location_sensorlwhich detects the leading edge of the
base plate 6 fed into the base plate convey-in section:
10 20, and which outputs a detection signal to actuate
sideward positioners 42. The intermediate sensor S2 is
a base plate trailing edge sensor S2 provided downstreanm
of the sensor S1 to detect the trailing edge of the base
plate 6. The downstream sensor S3 is a base plate
15 leading edge sensor provided near the upstream end of
the pressure applying section 30 to detect the leading
edge of the base plate 6.
In the ‘base plate convey-out section 22, a
plurality of drive rollers 50 are provided “to be
20 - rotatable by a motor to apply driving forces to the base
plate 6 for conveyance thereof. Idle rollers 52 ere
provided opposite appropriate drive rollers 50 across
the base plate conveyance passage to pinch the base
plate 6 between the idle rollers and the drive rollers
25 to reliably apply the driving force to the base plate

A base plate passing sensor S4 1is provided in the base
____—______________—————————‘_—_—:
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t he probl em can be prevented by stopping the |ower suctlon plate in

prescribed position by:a*stopper or the |ike

t he suction

h&f upward nove

plate, and the air pressure int TBWSHHE&TH 9FE su
plate is somewhat increased. However, th nREHuuﬁmpress re a
force of the lower suction plate rises to nake it di equa

t he power

of the upper and | ower suction plates.

a

ment of
ction
ppl ying
lize .
SUMVARY
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20

25

the pressure applying section 30 to detect passage of
the base plate 6.

Fach film 1B is fed from the storage section 24 to
the tentative applying section 26 aloné a tension roller

54 which applies an appropriate tensile force to the

 f£ilm between the supply roller 2 and the suction plate

56 (which is a film feed member) to prevent the film
from wrinkling or the 1like while being fed to the
suction plate. A static electricity eliminator 58 is
positioned at the feed passage between the tension
roller 54 and the suction plate 56 to eliminate static
electricity from the film 1B. A film holding member 60,
a cutter 62 and a support roller 64 are provided at the
film feed passage between the suction plate 56 and the
pressure applying section 30.

The suction plate 56 attracts the leading edge of
the film 1B to the plate as the film is fed from the
supply roller 2, end then is moved toward the leading
edge of the conveyed base plate 6 to tentatively apply
the film to the leading edge of the base plate. The

suction plate 56 is secured to mounting members 66 so

that the plate and the members are movable together.

The upper and lower suction plates 56 simultaneously
attract the upper and lower films 1B to the plates, and

are then simultaneously moved toward the base plate 6 to

20
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above-nenti-oned problenms of the conventional systenms. ..

REPLACEMENT SHEET o2 ¥+ 1 8 NOV 1996
8 Accordingly, it is an object of the invent|i thStSpERFQN film
appl ying method and a fil mapplying appar at ug.

tentatively apply the films thereto. The suction plate
56 and the mounting members 66 are described in detail
hereinafter.

The film holding member 60 attracts the leading

5 edge of the film 1B on the film holding member by
| negativé pressure, and then is moved.back along the base’
plate conveyance direction A so. that the film is
attracted and wound on the end portion 56A of the
suction plate 56. The f£film holding member 60 is
10 described in detail hereafter.

The cutter 62 has a rotary cutting member 62A
having a cutting edge, which spirally extends from the
outer circumferential surface of the cylindrical member,
and a fixed cutﬁing member 62B having a étraight cutting

15 . edge. The film 1B being fed across the fixed cutting
member 62B is cut by the cutter 62 perpendicularly to
the film feed direction as the rotary cutting member 62A
is rotated to approach the fixed cutting member to cut
the film to a prescribed length corresponding to that of

20 the base piate 6.

To cut the film 1B by the cutter 62 perpendicularly
to the film feed direction, one end of each of the
rotary and fixed cutting mémbers 62A and 62B are moved
along the film feed direction during feeding so that the

25 movement speed of the cutoff point by the cutter, in the

feed direction, is equalized to the film feed speed.
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In the method and the apparatus according to the invention, nenbers to
secured to _be nnvablé”together therewith,
have a sinple structure to reduce weight NWESKE@THREE%

.which the filmfeed newbers are

appl yi ng capacity, and further operating {he thﬂlAégﬁ

menper s
'simul taneously and synchronously together TS ensured furﬁagper and | ower

sides of a base plate, and the tentative pressure applying forces of the

and expand

an

feed nmenbers are gqualized for h_sides .of the plate. | e film
appl yi ng net hod, ﬂﬁﬂ% 5§§EO§] tso?i é&a is provEded on the @eEB :

10

15

20

25

passage for the film 1B between the cutter 62 and the
pressure applying roller‘28; and is located on the same
plane as the fi;hifgﬁa”Fsﬁﬁége on the suction side of
the main vacuum suction plate 56. The support ro;ler 64
guides the film 1B to smoothly feed it to the pressure
applying roller 28 after the film has been cut by the
cutter 62 so that the film is not wrinkled or the like.

The film holding member 60 is not attached to the

'mounting members 66 or the 1like, in contrast to a

conventional member such as the auxiliary vacuum suction
plate 13 shown in Fig. 12. Hence, there is a relatively
large distance between the film holding member 60 and
the suction plate 56 in their original positions so that
the length of the film 1B extending from the suction
plate to the cutter 62 is reiatively large. As a
result, the end portion 56A of the suction plate 56 is
shaped to extend along the base plate conveyance
direction to attract the film 1B thereon. |

If the outer diameter of the pressure applying

.roller 28 is large, the tangent thereon is on the same

plane as the film feed passage on the main wvacuum
suction plate 56 or is almost on the sémé plane, and no
problem occurs. ~ However, if the outer diameter is
small, the tangent is at a relatively large distance

from the film feed passage on the suction plate 56 so

22
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- conveyed, the first and second film feed nenbers. provided to be
opposed to the upper and | ower sides of the base plate attract t he | eadi ng
edges of the filnms on the feed nenbers, and ' t he | eadi ng
edges of the upper and | ower sides of the . toa film
applying position, to tentatively apply the the filnms to
the upper and | ower sides of the base plate at the Ieadlng edges.

h fter, | ng, I d he b I d
prossure by SPESstRe BbbryHhotrof FEr by cE8 hE r el et E i i FRSEERpl etel y
applied to tQSpiyﬁﬁa ?%ilgrlsggwﬁile being in contact with the fixed

cutting member 62B of the cutter 62, to be wrinkled or

the like. Therefore, the support roller 64 is provided
5 to prevent the film 1B from contacting the fixed cutting
member 62B.

The upper and lower mounting members 66, having the
upper and lower suction plates 56 secured thereto, are
provided simiiarly to each other, as shown in Fig. 1.

10 Racks 68 are positioned on the mounting members 66 and
engage pinions 70 to simultaneously and equally move the
mounting members toward the base plate 6 together with
the suction plates 56 while sliding on guide rails 72.
The mounting members 66 are described in detail

15 hereafter.

The pressure applying section 30'includes: the

.'pressure applying rollers 28 for completely applying the
film 1B to the upper and lower sides of the base plate
6 under heat and pressure; pressure applying roller

20 . support mémbers 74 supporting the rollers 28 to move
them backwardly and forwardly; vacuum suction bars 76
which are rotatable around the rollers while attracting
the films on the bars; pressure applying roller wiping
rollers 78 for wiping the air bubble géneration

25 preventive liguid off the pressure applying rollers;

base plate wiping rollers 80 for wiping the ligquid off

23
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corresponding to that of. the base plate. The net hod i ncl udes:
securing the first and*second filmfeed menbers to fi¥st and second
nount i ng nenbers slidably supported of the
film applying apparatus; providing a notor td

the upper and lower sides of the base plate after the
complete application of the films thereto, and- two
pneumatic cylinders 82 for swinging the upper and lower
support members 74 symmetrically to vertically move the
5 pressure applying rollers 28 to completely apply the
films to the upper and lower sides of the base plate.
The tentative applying section 26 and the pressure.
.applying section 30 are.aéscribed in detail hereafter
with reference to Figs. 3-8.

10 As shown in Figs. 1, 3 énd 4, the upper and lower
suction plates 56 are provided symmetrically with regard
to the base plate conveYance passage. The obverse side
of each suction plate 56 has a. number of 'grooves
extending longitudinally of the plate (i.e., along the

15 width direction of the film 1B), and has holes opened'at
appropriate intervals into the grooves and communicating
with an air suction device (not shown in the drawings)
such as an air pump so that the film having approached
the plate is attracted thereon through the suction force

20 of the device. |

Each suction plate 56 includes the end portion 56A
located at the downstream end of the suction plate 56
with regard to the feed direction of the film 1B and
having an arc-—-shaped fiim'suction side. The end portion

25 56A may be formed either separately from or integrally

with the plate 56. A heater (not shown in the drawings)
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mounting menbers by - rack-and-pinion nechanisns providing; providing

drjve cylinders to sinuttaneously drive the nounting REnhbers;

f eed nenbers

are positioned at a prescribed distance from theTHRSEETHAS Begn 1OV NY

novi ng t he

toward the base plate by the notor_so that the feed nembers

t he

feed nenbers from the predeterm ned positions towgpoaddie base pl ate by

the cylinders so that the filnms are tentatively appritedg—to—tte'upper

| oner sides of the base plate, respectively; and retracting the feed

menbers from iheorerabded| in cthy nawtion Fhferte diead ith& o grnatidedpl yi ng

10

15

20

25

apply ‘the film at the leading edge thereof to the
electroconductive layer on the base plate 6 under heat
and pressure as the film is fed thereto by the suction
plate 56. |

The obverse éide_of the suction plate 56 is made of
a relatively smooth material. Rubber strips 56B made of
natﬁral rubber, synthetic rubber or the like may be
secured to the obverse side of the suction plate 56 to
extend longitudinally thereof or along the film width

direction, as shown in Fig. 9, thereby increasing the

coefficient of friction of the obverse side. If the

rubber strips 56B are secured to the obverse side of the

suction plate 56, the £ilm 1B can be held reliably
theréon by suction ﬁthereon and can be fed without
deviation.

The suction plate 56 is secured at both its ends to
the corresponding mounting members 66 by screws. The

mounting members 66 ére moved upwardly and downwardly on

‘the guide rails 72 together with the suction plate 56.

Each mounting member 66 includes a first arm 66A

extending outwardly élong the longitudinal direction of

the suction plate 56, and a second arm 66B extending
along the base plate conveyance direction, as shown in
Figs. 3-6. Pneumatic cylinders 84 are coupled to the

tips of the first arms 66A of the upper and lower

/.
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operation. This nmethod solves the problenms of the conventional systens
.descr{bed abo?/ed dThe filmapplying apparatus accordlng to the
i nvention includes: a device for conveyl rgné BEEPRR T; first and
second filmfeed nmembers which are novgble t@mp\@lgﬁs) BEE? adi ng edges of the
upper and | ower sides of the base plat e conveyed—to-tfe—fil m applying
position, so that |eading edges of the filns are. tentatively applied to
the sides of fhe baserolglesabe 4deimartidneouaes dniereafalmnd ergssure
app! yi ng rol F&7s

synchronously, move the members together with the upper

and lower suctibn plates 56.
Each pneumatic cylinder 84 includes a tubular body
5 84A, and a piston rod 84B which is movable into and out
of the body 84A. The butts of the tubular bodies 84A of
both pneumatic cylinders 84 are coupled to the tips of
the first arms 66A of the upper ﬁounting members 66 by
hinge jointé, while the tips of the piston rods 84B of
10 the cylinders are coupled to those 6f the first arms 66A
of the lower mounting members 66 by knuckle joints. The
racks 68 are coupled with attaching members 68A to the
second arms 66B of the upper and lower mounting members
66 at the tips of the arms, and are engaged with the
15 pinions 70 to be simultaneously and equally moved
upwardly and downwardl? with the upper and lower suction
plates 56. A simultaneous and equal movement shaft 86
extends from the right pinion 70 to the left pinion 70
to couple the pinions together to move the right and
20 left racks 68 upwardly and downwardly simultaneously and
equally. ’
Henée, the pinions 70 are secured to both ends of
the shaft 86 to be rotatable together with the shaft.
The shaft 96 is rotatably supported at both its ends
25 with bearings (not shown in the drawingsf and shaft

support members 86A attached to the body frame 100 of

26
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for conmpletely applying-the filns to the sides of the base plate under
pressure after the tent@¥ive film application, so thdfs each of the
films conpletely THIS S +-ed to the base
pl ate has a |l ength corresponding to that pf t%qb E(E,A IBEEX . The
apparatus is characterized by including: frrst E

the apparatus and fitted with pushing rollers 86B for
pushing the racks.from outside in the radial directions
of the pinions to reliably engage the racks with the
pinions.

5 As shown in Figs. '4-6, a servomotor 88 is
positioned on the axis of the shaft 86 to rotate the
pinions 70 to move the mounting members 66 upwardly and
dowﬁwardly together the suction plates 56 by the racks
68. The rotary shaft B88A of _the servomotor 88 is

10 coupled to the shaft 86 by a joint 88B so that the
motive power of the servomotor is transmitted to the
right and left pinions 70 through the joint 88B and the
shaft 86. The servomotor 88 is coupled to the bbdy
frame 100 by a servomotor mounting member 88C. The

15 mounting member 88C and one of the shaft support members
86A are coupled to the mutually opposite sides of the
body frame 100. The sérvomotor 88 is provided with a
clutch, such as an electromagnetic clutch, to transmit
selectively the motivé power of the servomotor to the

20 rotary shaft 88A.

Cam followers 90 are attached with prescribed
attaching members 90A to the tips of the portions of the
mounting members 66 on which the suction plates 56 are
mountéd. When the suction plates 56 are moved to

25 prescribed positions toward the base plate 6, the cam

followers 90 come into  contact with metal mounting

27
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and second mounting nepbers which are slidably supported by the body frame
of. the apparatus and ta™ich the first and second filim feed nenbers are
secured so that the feed nmenbers can be novabrigstspaioyangk y fromthe
base plate; drive cylinders for sinmultaneousljy appkgpmg;gbrmtﬂ power to
the nounting nenbers to sinultaneously nove tThe TeedTembers— a nechani sm
i ncl udi ng first and second racks attached to the nounting nenbers, and

pi ni ons enga %q,b s heb foécléﬁf.y%g%gggﬁégﬁﬁgmaﬂmg sBBIR8" Rove. the

s!nyltaneous V8N Ssynchi onous nmot or for driving the
pinions to Mveye T€6dtoward .the base plate. The film holding

members 60 are attached with the mounting members 60A to
sliders 60B, which slide upwardly and downwardly on’

5 guide rails 60C. Each mounting member 60A is fitted
with a spring 60D for applying an urging force to the
member 60A toward the suction plate 56.

When the cam followers 90 have come into contact

with and have pushed the metal mounting members 60A, the
10 springs 60D are, compressed so that the film holding

members 60 are moved toward the base plate 6 in concert

with the movement of the suction plates 56 toward the

base plate, until +the film holding members reach

prescribed positions to wind leading edges of the films
15 1B on the end portions 56A of the suction plates.

The mounting members 60A are moved upwardly and
downwardly as the sliders 60B slide upwa:dly and
downwardly on the guide rails 60C secured to moving
‘members 92 which are moved back and forth on guide rails

20 92A extending along the baseplate confeyance direction,
as shown in Fig. 7. The moving members 92 support the
fixed cutting members 62B of the cutters 62 and the
support rollers 64 at the ends of the widths of the
films 1B. Pneumatic cylinders .(not shown in the

25 drawings) are provided to mbve the moving;membe;§ 92

back and forth on the guide rails 92A along the base

28
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menbers. This structure solves the problens of the cqnventional system
descri bed above. The drive cylinders may I - i roat
both ends of the first and second filmfeed nerfbBfs SH %ﬁg Na ong the
width direction of the filnms. Rubber pieces AVAAY= ] d-—en-the film
suction sides of the first and second filmfeed nembers to extend al ong
the width directlon of the filnms. Support rollers nmay be provided on film

feed passages, DRLWeSH G558 adRdckIDT E5HES AN Bl | S 18gPe

| ocated on tR
members 62B and the support rollers 64 back and forth

along the base plate conveyance direction together with
the film holding membefs 60.

5 | After the sﬁction piates 56 are moved to prescribed
positions toward the base plate 6 together with the film
holding members 60 as the films 1B are held 'on the
suction plates and the holding membérs, the holding
members are moved along the base plate conveyance

10 direction to wind the lead edges of the films on the end
portions 56A of the suction plates. When the winding
operation is completed, the moving members 92 is stopped
and the suction plates 56 are then moved further toward
the base plate 6 to tentatively apply the leading edges

15 of the films 1B to the base plate. Fig. 7 shows the
state in which the end portions 56A of the upper and
lower suction plates 56 are moved toward the base plate
6, and the moving membefs 92 are stoppéd so as not to
hinder the movement of the plates 56.

20 ~ Fig. 8 shows the films 1B completely applied to the
upper and lower sides of the base plate 6 by the
pressure applying rollers 28. Before the complete film
application, the moving mémbers 92 are moved back so
that the film holding members 60, the fixed cutting

25 members 62B of the cutters 62 and the support rolle;s 64

are returned to their original positions on the film
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sane planes as the filmfeed passages on the film suction sides of the
first and second fil m#¥%ged menbers. | nEthe film applying
met hod provi ded according to the present in amﬁsgnggﬁﬂgs%héﬁ and the

second film feed nmenbers are secured to the|firstrRgppdcggcon nount i ng
menbers. slidably supported by the body frane of

feed passages. At the time of the tentative applfing of
the films 1B, each pressure applying roller 28 is put
aside, as shown by the full lines in Figs. 1, 2 and 7.
At the time of the complete application of the
5 films 1B, each pressure applying rolier 28 is placed
near the tentative applying position, as shown by the
dotted lines in Figs. 1 and 2, and 8, to perform the
complete film application. The shafts of the upper and
lower rollers 28 extend along the width direction of the
10 ‘films 1B, and are rotatably supported at both ends of
the shafts by the support members 74 supported in a
swingable manner by right and left pressure applying
roller bearers 94 commonly provided for the right and
left ends of the rollers, respectively, as shown in
15 Figs. 3 and 4. The bearers 94 are.located at both ends
of the rollers 28 or at both the side edges of the films
1B, extend'downwardly from the ends of the rollers, and
are secured together by a bearer coupling member 96 at

the lower portions of the ﬁearers.
20 Sliders 94A are provided on the bearers 94 under
the bearer coupling member 96 so that the slidefs 94A
.are slidable back and forth on slidé rails 94B extending
along the base plate conveyance direction. Since the
right and 1éft bearers 94 are secured together by the
25 coupling member 96, the bearers 94 can be moved back and

forth along the base plate conveyance direction without
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the filmapplying apparatus, and the nounting nmenbers -are driven by the
‘mot or by rack-and- pi ni-off nechani sns to anT-Lhe_f|In1§eed menbers toward
the base plate to position the feed menber$ HIBSHEET HasdpENST ance from t he
.base pl ate. Then, the nounting nenbers ale_driREMACEDNUI t aheously by the
drive cylinders to nove the feed nenbers fromthelir posTTI toward the
base plate to tentatively apply the filns thereto. Since the nounting

menbers are g s\f%g.o%l &gd&q}ﬁrtﬁ{q/%tgﬁeraﬁktﬁaséz Rl PN JBG NI s,

the filmfee er pr eci se
the axes of the pressure applying rollers 28 can be

maintained at a prescribed angle (e.g., 90 degrees in
the embodiments) to the base plate conveyance direction

5 | while the rollers are moved back and forth along the
conveyance_direction.

Fifst gears 98A are rotatably mounted on rotary
shafts on the support members 74 to transmit motive
power to the pressure applying rollers 28. A motor 102

10 for rotating the rollers 28 is provided on the upper
portion of the right bearer 94. A gear 102B is provided
on the rotary shaft of the motor 102, and is engaged
with the upper first gear 98A. Roller gears 28A are
provided on the shafts of the rollers 28 at one end

15 thereof to be rotated together with the rollers. Second
-gears 98B are supported by the support meﬁbers 74, and
are engaged with the roller gears 28A and the first
gears 98A to transmit the motive power of the motor 102
to the rollers 28 through the gears 102B, the first

20 gears, the second gears and the roller gears.

Although the motor 102 and the gears 1023,-98A,'983
and 28A are provided only at the left side of the
apparatus, such components may be provided at both the
right and left sides thereof. Since the first gears 98a

25 supported by the upper and lower roller support me@bers

74 are engaged with each other, the upper and lower
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posi ti oned. If the filmfeed nenbers were to be nuved by a notor to
tentatively apply the fifms to the base pl gt-e dmRyers m ght be
accurately positioned, but the notor woul o have a shorter
service life. Further, if the base plat prescri bed
posi ti on when perforn1ng the tentative applying operatlon by nmoving the
filmfeed nenbers by the second notor as nentioned above, it woul d be

difficult to{%ﬁb%&%gvgby qulyonEeﬁ'hﬂF £Qel NE APPET notdd | PyBr si ges of

t he base plate by nutually e
rotary encoder 102A is provided on the motor 102 to

detect the rotation speed of the rollers 28 through the
ratational frequency of the motor. The pneumatic
5 cylinders 82 are coupled to the ;upport nembers 74 at
the rear ends thereof to move the upper and lower
rollers 28 together to completely apply the films 1B to
the upper and lower sides of the base plate 6 under
prescribed pressure, and to thereafter move the rollers
10 away from each other. The two pneumatic cylinderslsz
are provided for thé right and left pairs of the upper

and lower support members 74, respectively.
The vacuum suction ' bars 76 are rotatable
concentrically to the rollers 28 in concert with the
15 rotation thereof as the trailing edges of the films 1B
remain attracted on the bars, and the. rollgrs are
rotated to completely apply the films to the upper and
lower sides of the base plate 6. Thus, the films 1B are
prevented from wrinkling or the 1like while being
20 'completely applied to the bése plate 6. The wiping
rollers 78 for wiping the rollers 28 are positioned
appropriately away from the pressure applying points of
the rollers 28 so that the air bubble generation
preventive liquid clinging to the rollers is removed by
25 wiping rollers 78 before the films 1B are completely

applied to the base plate 6.
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forces. 12 On the other hand, by
using the drive cyllnders for the tentative applying,* the problen1of not or
overload is avoided. Further, since the ven by the

pressure of a fluid such as air, the fil fslHi§ SHEET HAS BEEN
- - REPLACED

The wiping rollers 78 are rotatably supported by
the support members 74 to be rotated by the rollers 28
as the rollers 78 are in contact with the rollers 28
under pressure due to the weight of the wiping rollers
5 78 or the urging force of springs. The base plate
wiping rollers 80 are rotatably supported by the support
members 74 downstream of the rollers 28 with regard to
the base plate conveyance direction so that the air
bubble geﬁeration preventive liquid clinging to the base
10 plate is removed .therefrom by the rollers 78. i
The cutter 62 including the rotary and fixed
cutting members 62A and 62B is capable of cutting the
film 1B perpendicularly to the film feed direction
regardless of the film being stopped or being fed. To
15 cut the film 1B. perpendicularly to the film feed
| direction as the film is stopped, the axes of the rotary
and fixed cutting members 62A and 62B of the cutter 62
are kept horizontal. To cut the film 1B perpendiculariy
to the film feed direction as the film is being fed, the
20 cutoff starting portions of the rotary and fixed cutting’
members 62A and 62B are displaced ieversely to the film
feed direction so that the axes of the cutting members
are inclined to move the cutoff point of the cutter
obliquely to the film feed direction.
25 Thus, the cutter 62 is inclined at. an appropriate

angle such that the movement speed of the cutoff point
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tentatively
mutual ly equ
posi tion.

conpleted, t
base plate b
be applied t
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applied to the upper and |ower sides of the. base plate by
al forces eévén if the base plate is not in rhe prescrlbed

After the tentative apph} ST n S

he first and second filmfeed |ne eﬁg' P%f rety acted fromthe

y the drive cylinders. Since

o the filmfeed menbers by the cylinders, the

tive forces can
eed nenbers

he b I h | L ckl h
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‘the film feed speed. The cutter 62 can be inclined by

a pneumatic cylinder. Since the cutoff point is moved
obliquely to the film feed direction so that the
movement speed vector of the cutoff point has a
component in the film feed direction as well as a
component in the film width direction, the cutoff point
is not moved relative to the film in the film feed
direction while the film is being cut. Thus, the cutter
62 can cut the film 1ﬁ'perpendicularly to the film feed
direction.

Although the servomotor 88 and the pair of
pneumatic cylinders 84 move the suctionlplates 56 toward
and away from the base plate 6, the servomotor and the
pair of pneumatic cylinders share the mutually different

portions of the movement of plates 56. More

specifically, the servomotor 88 moves the suction plates

56 to prescribed positions located at a prescribed
distance ffom the surface of the base plate 6, and the
paif of pneumatic cylinders 84 thereafter move the end
portions 56A of the suction plates 56 towards the base
plate to tentatively apply,the films 1B to the base
plate, and then to quickly move the suction plates 56
away from the base plate.

After the servomotbr 88 moves the suction plates 56

to the prescribed positions toward the base plate 6 at
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In the filmapplying apparatus according to the invention, the first and
second film feed nenbérs are secured tot first afi*second nounting
menbers slidably supported by the body franeHisf SHERF HMPBERN ys, and the
nmounting nenbers are sinultaneously driven by tREPIcACEINders |to
simul t aneously nove the filmfeed nenbers to tentatrtvery apply the filns
to the upper and |ower sides of the base.plate. Since the filmfeed

menbers are fhug Ip¥egh § i diecd AL ¥on ARy | L SR o Bhdikiotidlg the

mount i ng

is disengaged, and the pneumatic cylinders 84 move the
suction plates 56 further toward the base plate to
tentatively apply the film 1B to the base plate. Thus,
5 the downward and upward forces which tentatively apply
the films 1B to ﬁhe upper and lower sides of the base
plate 6 are equalized so that performing operations such
as modulating the downward and upward forces for the
upper and lower suction piates, as in the conventional
i0 systems, are unnecessary.

- Further, even if the base plate 6 is slightly out
of a prescribed position for having the £films 1B
teﬁtatively applied thereto by moving the suction plates
56 toward the position, the downward and upward forces

15 which tentatively apply the films can be equalized.
Additionally, although a servdmotorican move the suction
plates 56 accﬁrately to the prescribed positions toward

' the base plate to tentatively apply the films, the
downward and upward tentative applying forces differ

20 from each other if the base plate is even slightly out
of the prescribed positioh. Shifting the base plate 6
-into the prescribed position to prevent the downward and
upward applying forces from differing from each other is
very difficult. On the other hand, since the pneumatic

25 'cylinders 84 are driven by air pressure, downward and

upward applying forces equal to each other can be
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menbers, it is unnecessary to provi de either support -

13 menbers for nmoving:the filmfeed nmenbers, or driver's for noving the
filmfeed menbers on the support nenbers, 4 TH ntional systens.
Thus, the weight of the nounting rrenbers gan éﬂ%@&b‘é@ﬁﬁw ui cken the
movenent thereof and to expand the film aﬂ ' CE

applied reliably to the films 1B on the sides of the
base plate 6 during the tentative application of the
films thereto even if the base plate is slightly out of
the prescribed position.

5 Furthermore, since the clutch for the servomotor 88
is disengaged and then the suction platés 56 are quickly
moved away from the base plate 6 by the high motive
power of the pneumatic cylinders 84, the time from the
end of the tentative film application to the beginning

10 of the complete application thereof is reduced, thereby
allowing the complete application operation to begin
quickly.

Fig. 10 is a block diagram to illustrate the signal
lines of the control system of the -film applying

15 apparatus. In the controi system, a central control
unit 110 outputs control signals to solenoids of the
pneumatic cylinders and the motors in response to
detection signals received from the sensors S1, S2, 83,
S4, S36A and S36B, and other sensors, not shown in the

20 drawings, but which are for detecting the front and rear
ends of the_piston rods of the cylinders. The central
control unit 110 has counter and timer functions as
well, and regulafes the apparatus in a procedure shown
in Fig. 11. For example, the control unit 110 is formed

25 of a programmable contfbller or a relay sequence coqﬁrol
circuit.
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the apparatus, and the structure thereof can be nmade sinpler.

the first and second? nounting menbers prOV|ded f@r t he upper and

| ower sides of the base plate are sinultaneoup t he cylinders

and the racks are provided on the nmounting ne ged with

the pinions to nove the nounting nenbers si nmuf NFEL.A Emd syrjchr onously
by driving the pinions wth the notor, the first and second f+m f eed

menbers can be noved sinultaneously and synchronously either by

10

15

20

25

The operation of the film applying apparatus is
described in detail hereunder. The apparatus is
operated in the procedure shown in Fig. 6. Since the
upper and lower halves of the apparatus are operated
symmet;ically, only the operation of the upper half is
described hereafter.

The apparatus is manually set in a film applying
operation preparation state in step 1. At that time,
the supply roller 2 with the three-layer stratified film
1 sufficiently wound thereon is set in the apparatus,

the film is unwound from the roller along the guide

Si nce

roller 32 and is separated into the light-transmissible

resin film 1A and the two-layer stratified film 1B by
the film separation roller 3. The film 1B 1is conveyed
along the suction plate 56 and the cutter 62 while
passing through a gap defined between the rotary and
fixed cutting members 62A and 62B of the cutter and
formed by manually separating the rotarj cutting member
from the fixéd cutting member.

Thefeafter, the film 1B is cut by the cutter 62 in
step 2. At that time, the rotary cutting member 62A is
manually rotated as the rotary and fixed cutting members

62A and 62B are not inclined. The suction plate 56, the

pressure applying roller 28 and so forth are put in

their original positions in step 3. At that time, the

upstream end of the suction plate 56 is located slightly

37

This Sheet Has Been Replaced

I




the cylinders or by the.potor. Thus, the fluid pressure for each of

the cylinders for the first and second f|In1feed—nanbe;&_nggg_ggt be
regul ated, but the film pushing forces which teht'8S WB,THmptlwt he fil s
t.-o the upper and | ower sides of the base pl atel.can BEPHGED equall. The

drive cylinders may be provided in a pair at both ends of the rst and
second filmfeed nenbers extending along the wwdth direction of the

films. This paventised he Jmidt @ e So¥ i €8s, fﬁwméﬁﬁélﬁemsﬁbaﬂg the
pushing force thereof from being madé nonuniformalong the filmw dth
60A for the film holding member 60 are pushed by the cam
foliowers-QO, and the film feed surfaces of the suction
plate and the member 60 are positioned on the same
5 plane.

Thereafter, the apparatus is placed into automatic
operation in step 4. As a result, the film holding
member 60 attracts the film 1B thereon and is moved
along the base plate conveyance direction so that the

10 leading edge of the film is attracted to and wound on
the end portion 56A of the suction plate 56. The fixed
cutting member 62B and the support roller 64 attached to
the moving member 92 are moved backwardly because of the
movement of the film holding members 60 caused by the

is movement of the moving member'éz. The base plate 6 is
introduced into the base piate convey-in section 20 so
that after the base plate is detected by the sideward
positioning start location sensor S1, the base plate ié
positioned into a prescribed sideward position by the

20 sideward positioners 42. When the leading edge of the
base plate 6 positioned.sidewardly and being conveyed in
the conveyance passage is detected by the base plate
leading edge sensor S3, é detection signal is output
from_ the sensor to .cause the first counter of the

25 central control unit 110 to .start counting for a

prescribed time.
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14 Further, the rubber pieces may be provi ded on_the filmsuction

-si de of each f|In1feed “fember to apply a high o the film
ISIE%FOT gAétﬂEﬁiHc i
be HfHOLERJ

and each rubber piece such that the feed nenb s and
~holds the filmthereon. The support rollers

e

T

When the counting operation has been performed for
the prescribed time, the leading edge of the base plate
6 is stopped in the tentative applying position. The
detection also causes the second counter of the control
5 unit 110 to startiné counting. When the counting
operation by the second counter has been performed for
a prescribed time, the fllm holding member 60 is moved
back along the base plate conveyance direction so tha?
the film 1B is attracted to and wound on the end portion
10 56A of the suction plate 56. |
By the time that the suction plate 56 is moved
downwardly to tentatively apply the film 1B to the base
plate 6, the base plate hold-down device 44 is driven to
move down the base plate hold—doﬁn rollér 46 to pinch
15 the base plate between the roller 46 and the drive
roller 38. Then, the main vacuum suCtioh plate 56 is
moved down to tentatively aéply the leading edge of the
film 1B to the base plate 6 in step 7.
During the counting operation by the second
20 counter, the servomotor 88 is driven to move the upper
and lower suction plates 56 simultaneously and
synchronously toward the upper and lower sides of the
base plate 6 by the pinions 70 and the racks 68. The
driving of the servomotor 88 is stoppéd when each of the

25 downstream ends of the suction plates 56 is moved to the
e
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on the filmfeed passages between the cutters and the

filmsuction

_pressure applying

Tollers to be located @n°the same planes as e filmised passages on the
sides of the first and second f} ity gggEMPetrs—This wll

.guide the filns precisely to the pressure apgl |ngREﬁ91 C QE%Wthout r ubbi ng
of the filmholding nenbers or thoSE™T grs, after

t he surfaces

the cutoff of the filnms by the cutters, regardless of the outS|de

OF THE DRAmydgggéifﬁﬂgjposf%gg%ngoéng at 2 cm, for exampfe,D§§g§|PTlcN

di aneters of

5

10

15

20

25

the base plate 6.

Thereafter, the pair of pneumatic cylinders 84 are
driven to move the plates 56 so that the end portions
56A thereof approach the upper and lower sides of -the
bese plate 6 to tentatively apply the films 1B under the
pushing power of the cylinders. Since the pair of
pneumatic cylinders 84 are provided at both ends of the
suction plates 56 extending along the width directions
of the films 1B, as shown in Figs. 3 and 4, the films
are tentatively applied to the upper and lower sides of
the base plate 6 by mutually equal forces. When the
suction plates 56 move to tentatively apply the films
1B, the clutch is disengaged to keep the motive power of
the servomotor 88 from being transmitted to the pinions
70.

Thereafter, the suction plate 56 is moved away from

the base plate 6, and the pressure applying roller 28 is

moved toward the base plate without interfering with the

end portion 56A of the suction plate 56. The roller 28

starts completely applying the films 1B to the base

Plate under heat and pressure, in step 8. The positions

of the rollers 28 completely applying the films 1B to
the base plate (not illustrated) under heat and pressure

are shown in Fig. 8.
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The invention wll be nore clearly understoog the follow ng
~description in conj unctiton with the acconp vheFiC wher ei n:
Fig. 1 is a schematic view of the film appl QﬁﬁﬁEmWnch is an
_enbodi nent of the present .invention; ' WE8 de view of the

upper half of the apparatus and the vicinity of a base pl at® conveyance
passage;

When the poftion of the film 1B, which is to become
the leading edge of the film when the portion is cut by
.the cutter 62,.arrives at the cutter by the progresé of
the application of the film to the base plate 6, the

5 . film ié attracted to the suction plate 56 and cut by the
cutter, in step 9. At the beginhing of the cutting
operation, the cutter 62 is inclined so thaﬁ the
movement speed of the cutoff point, in the film feed
direction, is egqualized to the film feed speed to cut

10 the film perpendicularly to the film feed direction.
During and after the cutting operation, the film 1B is
guided bf the support roller 64 so that even if the
diameter of the pressure applying roller 28 is small,
the film is fed without sliding on the fixed cutting
15 "member 62B of the cutter 62.

During the complete application of the film 1B to
the base plate 6 and after the cutting operation, the.
vacuum suction bar 76 starts attracting the film on the
bar so that.the'film slides on the outer surface of the

20 bar while being completely applied to the base plate 6.
When the leading edge of the film 1B is near the suction
bar 76, the bar is rotated around the pressure applying
roller 28 toward the base plate 6 so that the bar keeps
attracting the film thereon until immediately before the

25 application of the film to the base plate is completed.

Thus, an appropriate tensile force is applied to the

41
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15 Fig. 3is a front viewof a right major part of the apparatus,
seen al ong the conveyance direction of a base plate; e Fig. 4is a

as

front view of a left najor part of the app al ong the base
pl ate conveyance direction; Fig. 5is Hbq %fgg&gm BEEN He appar at us;
. ) LACED

film 1B to prevent it from wrinkling or the like. After

the film 1B is cut by the cutter 62, the suction plate

56 and the film holding member 60 attract the trailing

portion of the f£ilm so that the trailing portion is held
5 on the suction plate 56 and the member 60.

Thereafter, it-.is ‘determined whether the film
applying operation of the apparatus should be continued.
If it is determined that the film applying operation
shpuld be continued, steps 5-9 are performed again. If

10 the operation is. not to\be continued, the operation is
terminated.

According to the present invention, first and
second mounting_members are not fitted with support
members and drive cylinders or the like for driving film

15 feed members separately from the support members. Thus,
the film applying apparatus is smaller and has a reduced
weight to facilitate positioning, and thus a quick
applying operation may be performed. Further, the
applying capacity of the apparatus is expanded, and the

20 structure of the apparatus is made simpler.

Further, since drive cylinders are provided to
simultaneously apply motive power to the first and
second mounting members to precisely equalize the
tentative application forces of the first and second

25 film feed members, modulating the applying forces

separately from each other is unnecessary, and the
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Fig. 6 is a perspective view of a major part of the apparatus, which

i ncl udes mai n vacuum sticti on plates (filmfee f'-prg'- g nmenbers
therefor, and a drive device for the film feed| HEhb f ACED ig 7 1is a
side view of the apparatus to illustrate the filos kg %cntatively
applied to the base plate by the suction plates; Fig. 8 is a side
view of the apparatus to illustrate the filnms being conpletely applied to

the base pl ale i pesouy e cARP! YHRE-LPLEe 22 made Fidks i S shehagective

view of a no cat1on o
-increased efficiency.

The present invention is not confined to the above-
described embodiments, but may be embodied or practiced
in other various ways without departing from the spirit,
scope, or essential character of the invention, as

defined in the appended claims.
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the main VaCUUITT‘S‘U'C‘H—Oﬂ‘—p-F&t—eﬁ Fig. 10 is a block .di agram of the

control systen1o toillustrate the output and input of
electric signals ,"lm u@mm“rm a flow char s SHPEPARSBEENOf the
pressure applicatronco toillustra eﬁ{%q{m@a@mt ion pbf the .
appar atus; and

WHAT IS CLAIMED IS:

1 ' 1. A film applying method comprising tbe steps of:
2 conveying a base plate having first and second
3 sides to a film applying position;

4 attracting leading edges of films onto first
5 and second film feed members opposed to said first and
6 second sides of said base plate, said first and second
7 film feed members being_secured to first and second
8 méunting members slidably supported by a body frame of
9 a film applying apparatus;

10 ‘ moving said first and second film feed members

11 toward leading edges of the first and second sides of

12 said base plate, such that the leading edges of said

13 films are tentatively applied to the leading edges of

14 said first and second sides of said base plate,

15 respectively;

16 driving said first and second mounting members

17 with a motor through rabk—and—pinion mechanisms toward

18 said base plate such‘that said first and second feed

.19 members are positioned in predetermined positions at a

20 prescribed distance from said base plate;

21 simultaneously driving said first and second

22 mounting members via drive cylinders from said

23 predetermined positions toward said base plate such that

24 ' said films are tentatively applied to said firs; and

25 | second sides of said base plate, respectively;

44
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16 Fig. 12 is a sjde view of a conventional_film - .applying apparat us.
DETAI LED DESCRI PTI ON OX:THE PREFERRED ENBUDIME [ SrHIS SHEE

P
enbodi ments of the inventi m eaftér is ]ﬁ:prlAtﬁbapp yl ng met hod
in which stratified fil msH mmlmugm | engt i~ TorTespontt+Ag—t 0 t hat of
an electrically insulating bast piat'e ate applied to the sides of the
plate by a fil mapplying appar at us,

26 ' driving said first and second film feed
27 members away from said _base plate by said drive
28 cylinders after said films are tentatively applied to
29 said base plate; and | .;-
30 | | completely applying said films to said first
31 and second sides of said base plate by pressure applying
32 rollers such that each of said films completely applied
33 ~ to said first and second sides has a length
34 corresponding to that 6f said base plate.
1 2. An apparatus for applying films to a base plate
2 having first and second sides, comprising:
3 ' a body frame;
4 means for conveying said base plate having
S first and second sides to a film applying position;
6 first and second film feed members movéble
7 toward the leading edges of said first and second sides
8 ' of said base plate conveyed to said f£ilm applying
9 position, such that leading edges of said films are
10 tentatively applied to said first and second sides of
11 said base platé at leading edges thereof;
12 ) first and second mounting members slidably
13 supported by said body frame of said apparatus, said
14 first and second film feed members being secured to said
15 first and second mounting members, respectively,_such
-
et Has Been Replaced
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| As
2} incl udés: a base plate convey- ir—sees
tH“I i ﬂmmmnﬂmto a tentative applying positi ¢nitHh

QN?TKCF
appl yi ng pasi sion; a base plate convey-out sectiian 22-T0r-"tonvey

odi pent of the invention. hown in Figs

Lo Yo W 2P ")

3
H

e

Hig BEEY

base plate with the filnms 1B conpletely applied thereto under heat
pressure fromthe application position; stratified filmstorage sections

ﬁ% whi ch st

ght-trans

re osensitive resi

serond 11 95uara and away from said base plate;

a plurality of drive cylinders for

. 1 and

—20—Fefr—gonveyi ng

pressure
ng the
and

he_apt osi i on; stratil sto
R o BT Y] AR, S fiondcdhe  pERERLE IS bBRS1e]

18
19 simultaneously applying a force to said first and second
20 mounting members to move said first and second film feed
21 members simultaneously;
22 means for moving said first and second
23 mounting members, said moving means ‘including first and
24 second racks attached to said first and second mounting
25 members, and pinions engaged with said first and second
26 racks for moving said first and second mounting members
27 simultaneously and equally to each other;
28 means for driving said pinions to move said
29 first and second film feed members ; aﬁd
30 pressure applying rollers for completely
31 applying said films to said first aﬁd second sides of
32 said base plate after said films having been tentatively
33 applied, such that each of said films completely applied
34 to said first and second sides has a length
35 corresponding to that of said base plate.
1 3. A film applying apparatus according to claim 2,
2 wherein the plurality of drive cylinders are pfovided in
3 a pair at ends of the first and second film feed members
4 extending along a width direction df the films.
_K\
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transmssible resin film and which feed the films 1B _each consisting of
the |ight-transnissible? TeS|n film and the photosensitiie resin |ayer

Centat Ve appty. hasect onal lllmﬂ MBI 3" S g roseino. cdges

of the films 1B to the sides ‘of “thé REPLACED EEN 17
1 4. A film applylng apparatus according to claim
2 2, further comprising rubber provided on sides of the
3 first and second film feed members opposing said films
4 being fed, so as to extend along the width direction of
5 the films.

1 ' 5. A film applying apparatus according to claim
2 : 3, further camprising rubber provided on sides of the
3 first and second film feed members opposing said films
4 being fed, so as,to extend along the width direction of
5 the films.

1 6. A film applying apparatus according to claim
2 2,'further comprising cutters for cutting said films
3 being fed, and support rollers provided on film feed
4 passages between said cutters and the pressure applying
5 rollers so as to be located on the same planes as the
6 film feed passages on sides of the first and second film
7 feed members opposing said films being fed.

1 7.. A film applying apparatus according to claim
2 2, further comprising cutters for cutting said films
3 being fed, and support rollers provided on film feed
4 passages between said cutters and the pressure applying
5 rollers so as to be located on the same planes as the

This Sheet Has Been Replaced




base-plate; and apressure applying section 30 which conpletely appl i es

'Lhe l-Iayer stratified filnms 1B tentatively applled -0 the sides of the
ase plate underu m IH H e by pressu A§%¢EN~ 28.

.I'n each of the str mﬂj I age sections\l Egﬁpék @fégy ee-| gyer
stratified film1lis contlnuously wound on a Skupply—FetHter—2-TT advance so

that the filmis stored. The film1l is unwound fromthe supply roller 2

tg a flIWlS%ﬁgfp e%ﬁ %gg%%ée .ghoggdgsgBkdﬁhéokh§§t3gnaoseEBﬁH Ehemroller 3

S parat es t

7 feed members opposing said films being fed.

1 8. A film applying apparatus according to claim
2 3, further comprising cutters for cutting said films
3 being fed, and support rollers provided on film feed
4 passages between said cutters and the pressure applying
5 rollers so as to be lbcated on the same planes. as the
6 film feed passages on sides of the first and second film
7 feed members oppasing said films being fed.

1 9. A film applying apparatus according to claim
2 4, further comprising cutters for cutting said films
3 being fed, and support rollers provided on film feed
4 passages between said cutters and thé pressure applying
5 rollers so as to be located on the same planes as the
6 film feed passages on sides of the first and second film
7 feed members opposing_said films being fed.

1 10. A film applying apparatus according to claim
2 5, further comprising cutters for cutting said films
3 being fed, and support rollers provided on film feed
4 passages between said cutters and the pressure applying
5 rollers so as to be located on the same planes as the
6 film feed passages on sides of the first and second_film
7 feed members opposing said films being fed.

48
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light-transmissible film21A as a protective film and ‘the two-1|ayer
'stratified fr#nriB—consrstrng—of the second 1light- t ransni ssi bl e resin
film and ve resin | ayer expgsed-on aqne sjde thereof,
_which is to m mrm ﬁﬂﬂﬂ!’ base plate 6. ThEHIS SHBERT MASBHEEN h 1A i S
wound onto a w nding rollser *4 al ong a guide rolller 3RERAGEDhe t hfee-| ayer
stratified filml1l. A large filmwnding dianeter sensor 36A TOf detecting
that the dianmeter of the wound film1 on the supply roller 2 is larger
than a prescribed value, and a small filmw nding di ameter sensor 36B for
defecting that thgs, A film applying method comprising the steps

2 of:

3l conveying a base plate having first and second
4 : sides to a film applying position;

5 _ attracting leading edges of films onto first
6 and second film feed members opposed to said first and
7 second sides of said base plate, said first and second
8 film feed members being secured to first and second
9 mounting members.slidably supported by a body frame of
10 a film applving apparatus;
b moving said first and second film feed members
12 toward leading edges of the first and second sides of
13 said base plate, such that the leading edges of said
14 films are tentatively applied to the 1éading edges of
i5 said first and second sides of said base plate,
16 respectively;

17 completely applying said films to said sides
18 of  said base plate such that each of said films
19 completely applied to said first and second sides has a
20 length corresponding to that of said base plate.

1 : 12. A method according to claim 11, further
2 comprising driving said first and second mounting
3 members with a motor through rack-and-pinion mechanisms
4 toward said base plate such that said first and second

49
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dianeter is snmaller than a prescribed value are positioned alongside t he
fi on the rol | eé In the base plate convey-in section 20, a

= PLE‘Z@IH\H\\IL\III\HM“MJ Dl at e convey. i 1 passage. §o ISSAL ang TN

i \eing fB8rcks to the base plate 6 for convéyance

5 ' feed members are positioned in predetermined positions
6 at a prescribed distance from said base plate;

7 simultaneously driving said first and second
8 mounting members via = drive cylinders from said
9 bredetermined positions toward said base plate such that
10 said films are tentatively applied to said first and
11 second Sides of said base plate, respectively; and

12 driving said first and second film feed
13 ' members away from said base plate by said cylinders
14 after said films, are tentatively applied to said base
15 _ plate.

1 13. An apparatus for applying films to a base
2 ' plate, comprising:

3 a body frame;

4 first and second film feed members movable
5 toward first and second sides of said base plate
6 conveved to a predetermined positioh,‘such that leading
7 edges of said films are tentatively applied'to said
8 first and second sides of said base plate at leading
9 edges thereof;

10 first and second mounting members slidably
11 supported by said body frame of said apparatus, said.
12 first and second film feed members being secured to said
13 _” first and second mounting members, respectively,_;uqh
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thereof. Mdtive power is appled-to the driver rollers - 38 froma driver,

such as a notor, to rotate Ie roIIers 340 are provided
opposite every other drlve1“ UM !Hﬁ "ﬂ! appropttat-e across—the base
_pl ate conveyance passage so | er s 'QHESHFﬁéHﬁﬁﬁW@NrDIIers
pinch the base plate 6 to reliably apply the drilwing REACED: horofo.

SlFFmard positioners 42 are provided approprlately bet ween the drive
rollers 38 al
o oo ) g 1 PSS P o RANEHA6C cRES AR S" bR B hiaosT  o

15 toward and away from said base plate;
16 means for moving said first and second
17 mounting members simultaneously and equally to each
18 "other; and
19 rollers for applying said films to said first
20 and second sides of said base plate after tentative
21 application of said films to said base plate, such that
22 each of said films completely applied to said first and
23 second sides of said base plate has a 1length
24 corresponding to that of said base plate. |
1 14. An apparaths for applying films to a base
2 plate according to claim 13, further comprising a
3 plurality of drive cylinders for simultaneously applying
4 a fprce to said first and second mounting members to
5 move said first and second film feed members
6 simultaneously.
1 15. An apparatus for applying films to a base
2 plate according to claim 14, wherein said rollers
3 comprise heat and pressure applying rollers.
1 16. An apparatus for applying films to a base
2 plate according to claim 15, wherein said moving means

3 _ includes first and second racks attached to said first

[
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6.

roll er
. pressure

A base plate hofd= i s-provided opposite the nost

~the hol d-do r ol | 8EPIgAFEbe

“downstream (with rega | at e conveyange di‘rection) drive
38 across the", umm @Emﬁge near the UudsTHISBHMEEMHAS BEHR:
] mSOs

appl yi ng secti on

nx

ved

upwardly and dowmwardly by a base plate hol d-down device 44 forned of a

pneumati c cyli nder.
- dgwn by the
bet ween t he

When t he base plate hold-down roller 46 is noved

aﬁas %_%ﬁnﬁrwgﬂﬁ%ﬂmé%&% A%4nd heihasss RidfaRydd i wiphnched

ol

tbat the baggiRl #i&st and second racks for moving said first and

6

7

second mounting members simultaneously and equally to

each other.

17. An apparatus for applying films to a base
platé according to claim 16, further comprising means
for driving said pinions to move said first and second

film feed members.

18. An apparatus for applying films tq é base
plate according to claim 17, further comprising a shaft
coupling.a first pinion and a second pinion of said
pinions together for moving said first and second racks

simultaneously and equally.
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and the corresponding drive roller 38 so



is prevented fromvertically noving as the stratified, filns 1B are

prevent air bubbles from being generated

10
11
12
13
14
15
16
17
18
19

20

ABSTRACT OF THE DISCLOSURE
A film applying apparatus includes upper and lower

mounting members for upper and lower suction plates,

‘which are driven by a servomotor through pinions and

racks to move the suction plates to positions located at
a prescribed distance from a base plate. Thereafter,
power is applied to the upper and lower mounting members
by common pneumatic cylinders to move the upper and
lo&er éuction-plates from their positions toward the
base plate to tentatively apply films to the upper and
lower sides of the base plate. The tentative applying
forces of the upper and lower suction plates are equal
to each other. .After the tentative film application,
the suqtion plates are quickly moved away from the base
plate. A film applying method also is provided. With
this structﬁre and method, support members for first and
second film feed members are dispensed with to reduce
the operation time of the film applyiné apparatus and to
simplify the structure thereof, and power from common
drivers to the film feed members is applied to equalize

the tentative applying forces to the suction plates.
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“tentatively and conpl etely applied thereto. Wt rol |[-&&5 e ded
downstream of the nbost downstreamdrive roller 38 t éﬁ%? aﬁfﬁAQB bub: Ie
.19 generation preventive liquid, such as water, to |



between the base plate.and each of the filnms 1B conpletely appti

. theret o. ‘Sensor§:81, S2 and S3 for the base plfafiis GHEEEHABESENd R
adj acent the base plate conveyance passage. The upstreanRBRASEP S1 is a

" sideward positioning start |ocation sensor which d Cts the | eadi ng edge
“of the base plate 6 fed into the base plate convey-in section 20, and -
whi ch outputs agde PPeOYR to actuate sideward posi rtenyTh 142.) The
intermedi ate sensor S2°'I's  a base plate trailing edge sensor S2 provided

downst r eam (ggg] = &
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plate 6 between the idle rollers and the drive roIIers to reliably apply

- +the driving force to the base pl at e.

A base pl3

390 AR SRARO] S4 1S

T

~provided in the base E. _CE@Iate onvey- out
_section 22 near the downstream end of the pre! =38as g—section 30 to
detect passage of the base plate 6. - 3 '
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Each film1B is fed fromthe storage section 24 to

the-tentative ap

pl yi ng

'section 26 along a tension roller 54 which applie
force to the filmbetween the supply roller 2 and

ﬁﬂs -JPREP PlalsHEEN
the speijageppl at e

bnsi | e
56

(which is a filmfeed nmenber) to prevent the film
| i ke while being fed to the suction plate. A stat

rl UITI AL [IKF[Tlg or
ic electricit

t he

el iminator 58 (EEBHS RPEOGB the feed passage between th*é-—-tynélén)

roller 54 and the suction plate 56 to elimnate static

the fil m 1B.Iﬁfilmrol di ng nmenber 60,
Fig.4
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a eutter 62 and a support roller 64 are provided
-bet ween the suction pldte 56 and the pressure appl

-The suction plate 56 attracts the | eadi ng edge of "AgétﬁBﬁﬁNt e
_plate as the filmis fed fron1the supply roller 2, an d

toward the- lﬁggﬁ fp &he conveyed base pl ate 6 to Tem¥tl ve
the filmto t eadi ng edge of thé base plate. The suction plate 56 is

secured to] menbers 66 so that the plate and the nenbers are
novabl e t odether. he upper and | ower suction plates 56 simultaneously
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attract the upper and |ower films 1B to the Phates—mg-—are hen E
si mul t aneously noved.,toward the base plate s s PLAC i
< 21 tentatively appty the filns thereto. The QHPFEAK‘EPate 6 and the E

- mounting nmenbers 66 are described in detail hereinafter. a )
- =
g@mES RPO0OO3
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The fil m hol di ng menber.: 60 attracts the | eadi ng eflognt -
f I m hol di ng menber by “hegative pressure, and thep i S ‘B Hﬁ&@IEEBlI ong t he
base plate conveyance, direction A so that the filTrTs £

wound on the of the suction plate 56. The filmhol ding
nmenber g%%ﬁ é%:gaﬁgdet ail hereafter. Thecut¥ef 62 has a
rotary cuttl ng menber 62A having a cutting edge, which spirally extends

fromthe outer circunferential surface of the cylindrical nenber, and a
fixed cutt[+E~mirbpr 62B haV| ng a straight cutting
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edge. The fil-m 1B being,fed across the fixed cuttj
“the cutter 62 perpendietularly to the filmfeed df mus'sREEPR, fetary
cutting nenber 62A is rotated to approach the fijked cwgpi rf to cut
. the filmto a prescribed | ength corresponding to tha - plate 6
To cut the fi DHYRPE@EI3er 62 perpendicul arly t o’ ¥4 € 18n fLed

direction, on of each of the rotary and fixed cutting nenbers 62A and
62B are noved al i)ng ‘the filmfeed direction during feeding so that the

Fiyg.8

menber 62B is cut by
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movenent speed of the cutoff point by the cutter, im-the feed direction,

is equalized to.the7filmfeed speed.
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own in Fig..12. Hence

|
@Phe film hol dify nenber 6%¥Sﬁﬁumﬁ i‘ ﬁiﬁ% |nvgl ét gh%% Aé‘%@” |

positions so that the le | m 1B extemding ..u..nhb
RPN plate to the cutter 62 |s ar ge. As a result, the
) O t i onXEEREGE RPCGOC4B plate 56 is shaped to ext entV él&mg)the base
S ©c conveyance irection to attract thefllmlBthereon If the
St cr di anbtBE=e% ] he pressure applying roll %arge, t he tangent
W her eon |s-¢n§he 'sarre pl ane as_th passa e on the main vacuum
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suction plate 56 or is alpost on the sane pl ane, -
he outer di-ameter is small, the tangent:i’s
fromthe filmfeed passage on the suction

However, if t
| ar ge di st ance

23_ that the film1Bis likely to be fed toward the pr essl

ﬁﬁ%‘fs RPOOO3

=2}

- Fig. (2

“and no ..probl em occurs.
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~applying roller 28 while being in contact with the fixed cutti?gé%n%éﬁ”ﬁ
62B of the cutter 62, to be winkled or the like. Therefore, the support
~toller 64 is:provided to prevent the film 1B fromcontacting the fixed
“cutting nmenber 62B. The upper and | ower nounting nmenbers 66, having
the wupper and | ower suction plates 56 secured thereto, are provided
.simlarly to each other, as shown in Fig. 1. Racks 68 are positioned on

t he mounti ng menbers 66 and engage pinibns 70 to sinultaneously and

equal ly nove the nounting nenbers toward the base plate 6 together with

FILM APPLYING METHOD AND FILM APPLYING APPARATUS

BACKGROUND OF THE INVENTION

This application is based on and claims priority
from Japanese Application  No. HEI 3-352370 filed
December -13, 1991, the disclosure of which is
incorporated Sy reference herein.

The present invention relates to a film applying
method and a film applying apparatus, and mnore
particularly relates to a film applying method and a
film applying apparatus, in each of which a base plate
is conveyed, and first and second film feed members,
opposed to the upper and lower sides of the base plate,
which attract leading edges of films and which are then
moved toward the leading edges of the upper and lower
sides of the base plate conveyed to a film applying
position, to tentatively apply the leading edges of the
films té- the 1leading edges of the base plate.
Thereafter, the films are comp;etely applied to the base
plate under pressure by pressure applying rollers so
that each of the films completely applied to the sides
of the plate has a length corresponding to that of the
plate. | '

Generally, a pfinted circuit board for an

electronic machine such as a computer has wirings made
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ihe suction plates 56 while sliding on guide rails 72. The nounting
menbers 66 are described in detail hereafter. The pressure applying
section 30 includes: the pressure applying rollers 28 for conpletely
“applying the film1B to the upper and | ower sides of the base plate 6
under heat and pressure; pressure applyi2ng roller support nmenbers 74
supporting the rollers 28 to nove them backwardly and forwardly; vacuum
suction bars # cupmdr ore the it cdmrauwpdesteibsh PAStRAIN ratea & ng
both sides of an electrically insulating base plate. 1In
manufacturing the printed circuit board, a stratified
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
layer, is first applied, under heat and pressure, to an
electroconductive layer which is a thin copper film
provided on the base plate. The heat and pressure
applying operation is performed by mass production by a
film applying aéparatus. Thereafter, a wiring pattern
£film is-overlaid on the stratified f£ilm. Then, the
photosensitive resin layer is exposed to light through
the wiring pattern £ilm and the light-trénsmissible
resin film for a prescribed time.

Thereafter, the light-transmissible resin film is
peeléd from the base plate by a peeling unit, and the
photosensitive resin layer exposed to the 1light is
developed to make an etching mask pattern. The
unnecessary portions of the electroconductive layer are
removed by etching, and the remaining portions of the
photosensitive resin layer are removed. Thus, the
printed circuit board having wirings in the prescribed
pattern is manufactured. For such film épplying

apparatuses, various systems have been proposed

including those disclosed in the Japan Patent
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L3

the filnms on the bars; pressure applying roller wiping rollers 78 for

Wi ping the air bubble generation preventive liquid off the pressure
applying rollers; base plate wiping rollers 80 for wiping the liquid off
24 the upper and | ower sides of the base plate after the conplete
application of the filnms thereto, and.twh

Applications (OPI) Nos. 208037/88 and 7344/91 filed by
the present applicant (the term "OPI" as used herein
means an "unexecuted published application").

Fig. 12 is a side view of such a conventional film
applying apparatus which illustrates the structure and
operation thereof. Since the apparatus is nearly
symmetrical upwardly and downwardly from a conveyance
passage for an electrically insulating base plate, only
the upper half of the apparatus is shown in Fig. 12. .

In the apparatus, a three-layer stratified £ilm 1
consisting of .three layers which are a 1light-
transmissible resin film, a photosensitive resin layer
and a second light-transmissible resin f£film is
continuously wound on a supply roller 2 in advance. The
film 1 is unwound from the supply roller 2 so that a
film separation roller 3 separates the film into the
light—transmissibie resin film 1A and a stratified film
1B consisting of the 'second light-transmissible resin
film and the photosensitive resin layer exposed on one
side thereof, which is to be applied to the base plate.

The separated stratified film 1B is supplied to the
surface of a main vacuum suction plate 5 (which is a
film feed member) along a tension roller 9. An
auxiliary vacuum suction plate 13 and a cutter 14 are
provided at the feed passage for the film 1B downstream

of the suction plate 5 with regard to the film feed
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pneumatic cylinders 82 for sw nging the upper and | ower support nenbers 74
symmetrically to vertically nove the pressure applying rollers 28 to
tonpletely apply the filnms to the upper and | ower sides of the base plate.
The tentative applying section 26 and the pressure applying section 30 are
described in detail hereafter wth refe¥xence to Figs. 3-8. As shown
in Figs. 1, 3 and 4, the upper and |l ower suction plates 56 are provided
symetrical ly aitéctfgrrd 40 vdtmdraseupkaba csaweymcendassageesEre

obverse side of each suction plate 56 has a nunmber of grooves
applying roller 16 are provided at the feed passage for
the film lB.downstream of the cutter 14. The suction
plate 5 tentatively applies the film 1B to an
electroconductive layer on the base plate 6 while
holding the film on the suction plate by vacuum suction.

The suction plate 5 is supported by a support
member to be movable upwardly and downwardly. The
support member 7 can be moved toward and awéy from the
base plate 6 in directions B. The support member 7 is
attached with a.guide member 8 to the body frame 9 of
the apparatus so that the support member can be moved in
the directions B while sliding on the guide member. A
pair of such support members 7 are provided above and
below the base plate conveyance passage so that the
support members are moved upwardly and downwardly in
conjunction with each other through a rack-and-pinion
mechanism by a first driver (not shown in Fig. 12). .The

'mechanism includes racks 7A provided on the support
members 7, and a pinion 7B engaged with the racks and
supported by the body frame 9 of the apparatus.

The suction plate 5 is supported by the support
member 7 so that the plate can be moved toward and away
from the base plate 6 in directions C independently.of
the movement of the support member by a second driver

11, such as a pneumatic cylinder, through a rack-and-
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extending longitudinally of the plate (i.e., along the wdth direction of
the film1B), and has hol-es opened at appropriate intervals into the
grooves and comunicating wth an air suction devi ce (not shown in the
drawi ngs) such as an air punp so that the fil m having approached the
plate is attracted thereon through the stction force of the device.

Each suction plate 56 includes the end portion 56A |ocated at the

g?""{‘ﬁ;r?f‘r‘meg igﬁ.akhﬁte%‘ﬁ%tnii%% RrhaidRfs dhth sappbet! edriredf exgl diTeetion

mechanism includes a first rack 12A secured to the
support member 7, a pinion 12B engaged with the rack to
be moved upwardly and dowhwarﬁly along the rack by the
driver il, and a second rack 12C engaged with the pinion
to be moved upwardly and downwardly in parallel with the
first rack. The suction plate 5 haé a tentatively-
applying downstream end portion 5A in which a heater 5B
is provided.

To tentatively apply the film 1B to the base plate
6 by the suction plate 5, the end portion SA is moved to
the vicinity of the base plate or into contact therewith
as the film remains wound on the end portion. At that
time, the end portion 5A is heated by the heater 5B to

Z tentatively apply the leading edgé of the film 1B to the
base plate 6 under heat and pressure.

The auxiliary vacuum suction plate 13.attracts the
leading edge of the film 1B to hold the film at the edge
on the end portion 5A of the suction plate 5 to
tentafively' apply the film to the base plate 6.
Accordingly, the suction plate 13 is moved toward and
away from the feed passage for the film 1B in directions
b by a driver 13A such as a pneumatic cylinder, which is
fastened to the support member 7.

The cutter 14 is opposed to the suction plate 13

across the feed passage for the film 1B to cut the film
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havi ng an arc-shaped fil msuction side. The end portion 56A may be forned
either separately fromor integrally wth the plate 56. A heater (not
shown in the draw ngs) 25 is provided in
the portion 56A to heat it to tentatively apply the filmat the |eading
edge thereof to the electroconductive l&ayer on the base plate 6 under heat

1B to a length corresponding to that of the base.plate
6.
A pair of pressure applying rollers 16 also are
provided above and below the base plate conveyance
5 passage. The upper and lower films 1B tentatively
applied to the base plate 6 are pinched thereon under
prescribed pressure by the rollers 16 and also are
heated by the rollers so that the films are completely
applied_to the base plate.

10 To move the suction plate 5 of the conventipnal
film applying apparatus, fhe support member 7 not only
must be moved, but also the second driver 11 and the
rack-and-pinion mechanism which are provided on the
support member must be moved together with the support

- 15 member. Thus, the load on the first driver for the
support ‘member 7 is so heavy that the main vacuum
suction plate cannot be moved quickly. This hinders the
rapid operation of the apparatus and restricts the
processing capacity thereof. This is a problem. |

20 Further, since not only the support member 7 ;nd
the first driver but also various other devices, such as
the second driver and the rack-and-pinion mechanism,
must be provided to move the suction plate 5, the
structure of the apparatus is complicated. This also is

25 a problem.
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and pressure as the filmis fed thereto by the suction plate 56.
obverse side of the suction plate 56 is nmade of a relatively snooth

hat eri al

the |i ke may be
extend longitudinally thereof or along the filmw dth direction,
coefficient of friction of the obverse

in Fig. 9,

t hereby i ncreasing the

The

Rubber strips 56B made of natural rubber, synthetic rubber or
secured to the obverse side of the suction plate 56 to
as shown

si de. I f the -rulhiitcisn®dBlpHBrine euspetr eddt dowvbe sheeiss plokesf I he

are usually moved by pneumatic cylinders independeritly
of each other. Thus, when the cylinders are supplied
with air having the same pressure, a downward force acts
on each of the upper and lower suction plates 5 due to
gravity so that it is difficult to operate the plates
syﬁchronously, and the tentative pressure applying force
of the upper suctibn plate is made stronger than that of
the lower one.

To prevent this. problem, the air pressure for the
upper and lowe£ pneumatic cylinders is regulated to
operate the upper and 1lower suction plates 5
synchronously. However, precisely regulating the
pressure in such a manner is difficult. Alternatively,
the problem can be prevented by stopping the lower
suction plate in a prescribed position by a stopper or
the 1like during the upward movement of the suction
plate, and the air pressure in the cylinder for the
suction plate is somewhat increased. However, the
tentative pressure applying force of the lower suction
plate rises to make it difficult to equalize the power

of the upper and lower suction plates.

SUMMARY OF THE INVENTION

The present invention was designed to solve the

above-mentioned problems of the conventional systems.
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suction plate 56, the film 1B can be held reliably thereon by suction

t hereon and can be fed without deviation. The suction plate 56 is

secured at both its ends to the correspondi ng nounti ng nmenbers 66 by

SCrews.

The.

nount i ng nenbers 66 are noved upwardly and downwardly on

the guide rails 72 together wwth the sucg8ion plate 56. Each nounting

menber

66 includes a first arm 66A extending outwardly along the

| ongi tudi nal  QidRRIdiyIYf, itthe@sSHAt bBjepkabe Bhe bdhdeatieaond provieB
extending along the base plate conveyance direction, as shown in

a film applying method and a film applying apparatus.
In the method and the apparatus according to the
invention, members to which the film feed members are
secﬁred to be movable together therewith have a simple
structure to reduce weight, quicken operation and expand
an applying capacity, and further operating the film
feed members simultaneously and synchronously together
is ensufed for upper and lower sides of a base plate,
and .the tentative pressure applying forces of the feed
members are equalized for both sides of the plate.

In the film applying method, the base plate is
conveyed, the first and second film feed members
provided to be opposed to the upper and lower sides of
the base plate attract the leading edges of the films on
the feed members, and are moved toward the leading edges

of the upper and lower sides of the base piate convejed

'to a film applying position, to tentatively apply the

leading edges of the films to the upper and lower sides
of the base plate at the leading edges. Thereafter, the
films are completely applied to the base plate under
pressure by pressure applying rollers so that each of
the films completely applied to the sides has a length
corresponding to that of the base plate.

The method includes: securing the first and second

film feed members to first and second mounting members
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Figs. 3-6. Pneumatic cylinders 84 are coupled to the tips of the first
arns 66A of the upper and. | ower 26

nounting menbers 66 to simnultaneously and equally, e.g., synchronously,
nove the nenbers together with the upper and |ower suction plates 56.
Each pneumatic cylinder 84 includes a.t@®bul ar body

slidably supported by the body frame of the film
applying apparetus; providing a motor to drive the
mounting members by rack-and-pinion mechanisms
providing; providing drive cylinders to simultaneously
drive the mounting members; moving the feed members
toward the base plate by the motor so that_ the feed
menmbers are positioned at a prescribed distance from the
base plate; moving the feed members from the
predetermined positions toward the base plate by the
~cylinders so that the films are tentatively applied to
the upper and lower sides of the Dbase plate,
respectively; and retracting the feed members from the
base plate by the cylinders after the tentative applying
opefation. This method solves the problems of the
conventional systems described above.

The film applying apparatus according to the
invention includes: a device for conveying the base
platef first and second film feed members which are
movable toward the leading edges of the upper and lower
sides of the base plate conveyed to the film applying
position, so that leading edges of the films are
tentatively applied to the sides of the base plate at
the leading edges thereof, and pressure applying rollers
for completely applying the films to the sides of the
base plate under pressure after the tentative filﬁ

application, so that each of the films completely
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84A, and a piston rod 84B which is novable into and out of the body 84A
The butts of the tubular bodies 84A of both pneumatic cylinders 84 are
toupled to the tips of the first arns 66A of the upper nounting nmenbers 66
by hinge joints, while the tips of the piston rods 84B of the cylinders
are coupled to those of the first arns 86A of the |l ower nounting nmenbers
66 by knuckle joints. The racks 68 are coupled with attaching nenbers 68A

(oS, Tocnd SEPEERRAI Ao 000 bRk TGS bl Yo {1
that of the base plate.

- The apparatus is characterized by including: first
and second mounting members which are slidably supported
by the body frame of the apparatus and to which the
first and second film feed members are sécured so that
the feed members can be movable toward and away from the
base plate; drive cylinders for simultaneously applying
motive power to the mounting members to simultaneously
move the feed members; a mechanism including first and
second racks attached to the mounting members, and
pinions engaged with the racks, to move the mounting
members simultaneously and synchronously together;-and
a motor for driving the pinions to move the feed
members. This structure solves the problems of the
conventional system described above.

The drive cylinders may be provided in a pair at
both ends of the first and second film feed members
extending along the width direction of the films.
Rubber pieces may be provided on the film suction sides
of the first and second film feed members to extend
along the width direction of the films. Support rollers

'hay be provided on film feed passages between cuﬁters
and the pressure applying rollers to be locafed on the
same planes as the film feed passages on the film

suction sides of the first and second film feed members.
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pinions 70 to be sinultaneously and equally noved upwardly and downwardly
with the upper and | ower suction plates 56. A sinmultaneous and equal
movenent shaft 86 extends fromthe right pinion 70 to the left pinion 70
to couple the pinions together to nove the right and |eft racks 68

upwar dly and downwardly sinultaneously amd equally. Hence, the

pi nions 70 are secured to both ends of the shaft 86 to be rotatable

et L e S gy 5 ek AR oY Sy et
the present invention, the first and the second film
feed members are secured to the first and second
mounting members slidably supported by the body frame of
the film appiying apparatus, and the mounting members
are driven by the motor by rack-and-pinion mechanisms to
move the film feed members toward the base plate to
position the feed members a prescribed distance from the
base plate. Then, the mounting members are driven
sihultaneously by the drive cylinders to move the feed
members from their positions toward the base plate to
tentatiﬁely apply the films thereto. Since the mounting
members are driven by the motor through the rack-and-
pinion mechanisms, the film feed members are precisely
. positioned.

If the film feed members were to be moved by a
motor to tentatively apply the films to the base plate,
the feed members might be accurately positioned, but the
motor would be overloaded to have a shorter service
life. Further, if the base plate was not in the
prescribed position when performing the tentative
applying operation by moving the film feed members by
the second motor as mentioned above, it would be
difficult to tentatively apply the films to the upper
and lower sides of the base plate by mutually equal

forces.
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support nmenbers 86A attached to the body frame 100 of
27 the apparatus and fitted with pushing rollers 86B for pushing the
racks fromoutside in the radial directions of the pinions to reliably

engage the racks with the pinions.
12

on the other hand, by using the drive cylinders for
the tentative applying, the problem of motor overload is
avoided. Further, since the cylinders are driven by the
pressure of a fluid such as air, the films are

'tentatively applied to the upper and lower sides of the
base plate by mutually equal forces even if the base
plate is not in the prescribed position.

After the tentative applying operation is
completed, ‘the first and second film feed members are
retracted from the base plate by the drive cylinders.
Since relatively high motive forces can be applied to
the film feed members by the cylinde:s, the feed members
can be moved away from the base plate by the cylinders
more guickly than by the second motor. This results in
a faster tentative applying operation.

In the film applying apparatus according to the
invention, the first and second film feed members are
secured to the first and second mounting menbers
slidably supported by the body frame of the apparatus,
and the mouﬁting members are simultaneousiy driven by
the cylinders to simultaneously move the f£film feed
members to tentatively apply the films to the upper and
lower sides of the base plate.

Since the film feed members are thus moved for the
tentativg applying simply by driving the mounting

members, it 1is unnecessary to provide either support
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As shown in Figs. 4-6, a servonptor 88 1is positioned on the axis
of the shaft 86 to rotate the pinions 70 to nove the nounting nenbers 66
upwardly and downwardly together the suction plates 56 by the racks 68.
The rotary shaft 88A of the servonotor 88 is coupled to the shaft 86 by a
joint 88B so that the notive power of 1Be servonotor is transmitted to the
right and left pinions 70 through the joint 88B and the shaft 86. The

servonotor 88 is coupled to the body  frape 100 bg a servonotor nounting
menber 88C. meRberspfiRti REViBEbLERS SBEL BN EE8RAYFLRRE - sAAf X $VpPSr  henber s

moving the film feed members on the support members, as
in the conventional systems. Thus, the weight of the
mounting members can be reduced to guicken the movement
thereof and to expand the film application capacity of
the apparatus, and the structure thereof can be made
simpler. |

Since the first and second mounting members
provided for the upper and lower sides of the base plate
are simultaneously driven by the cylinders and the racks
are provided on the mounting members and are engaged

- with the pinions to move the mounting members
simultaneously and synchronously by driving the pinions
with the motor, the first and second film feed members
can be moved simultaneously and synchronously either by
the cylinders or by the motor.

Thus, the fluid pressure for each of the cylinders
for the first and second film feed members need not be
regulated, but the film pushing fbrces which tentatively
apply the films to the upper and lower sides of the base
plate can be made equal. .The drive cylindefs may be
provided in a pair at both ends of the first and second
film feed members extending along the width direction of
the films. This prevents the motive force for each film
feed member and the pushing force thereof from being

made nonuniform along the film width.
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86A are coupled to the nutually opposite sides of the body frame 100. The
servonotor 88 is provided with a clutch, such as an el ectromagnetic
clutch, to transmt sel&ctively the notive power of thé&-servonotor to the
rotary shaft 88A. Cam followers 90 are attached with prescribed

attaching nenbers 90A to the tips of thelgortions of the

nount i ng nenbers

66 on which the suction plates 56 are nounted. Wen the suction plates 56
are noved to prescribed positions toward the base plate 6, the cam
Further, the rubber pieces may be provided on the

film suction side of each film feed member to apply a

high frictional force to the f£ilm and each rubber piece

such that the feed member reliably attracts and holds

the film thereon. The support rollers may be provided

on the film feed passages between the cutters and the

pressure applying rollers to be located on the same

planes as the film feed passages on the film suction

sides of the first and second film feed members. This

will guide the films precisely to the pressure applying

rollers without rubbing the surfaces of the f£ilm holding

members or those of the cutters, after the cutoff of the

films by the "cutters, regardless of the outside

diameters of the pressure applying rollers.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be more clearly understood from

the following description in conjunction with the

accompanying drawings, wherein:

Fig. 1 is a schematic view of the film applying

apparatus which is an embodiment of +the present

invention;

Fig. 2 is a side view of the upper half of the

apparatus and the vicinity of a base .plate conveyance

passage;
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followers 90 cone into contact with netal nounting -
28 menbers 60A for the film hol ding nenbers 60 and nove the nenbers 60
toward the base pl ate. The filmholding nenbers 60 are attached with the
mounting nmenbers 60A to sliders 60B, which slide upwardly and downwardly
on gqguide rails 60C. Each nounting nen@ér 60A is fitted

Fig. 3 is a front view of a right major part of the
apparatus, as seen along the conveyance direction of a
base plate;

Fig. 4 is a front view of a left major part of the
apparatus, as seen .along the base plate conveyance
direction;

Fig. 5 is a plan view of the apparatus;

Fig. 6 is a perspective view of a major part of the
apparatus, which includes main vacuum suction plates
(film feed members), mounting members therefor, and a
drive device for the film feed members;

Fig. 7 1is a side wview of the apparatus to
illustrate the films being tentatively applied to the
base plate by the suction plates;

Fig. 8 . is a side view of the apparatus to
illustrate the films being completely applied to the
base plate by pressure applying rollers;

Fig. 9 is a perspective view of a modification of
the main vacuum suction plate;

Fig. 10 is a block diagram of the control system §f
the apparatus to illustrate the output and input of
electric signals;

Fig. 11 is a flow chart of a procedure of the
pressure application of the films to illustrate the

operation of the apparatus; and
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with a spring 60D for applying an urging force to the nenber 60A toward
the suction plate 56. When the cam foll owers 90 have cone into contact
Wi th and have pushed the nmetal nounting nmenbers 60A, the springs 60D are,
conpressed so that the filmholding nenbers 60 are noved toward the base
plate 6 in concert wth the novenent .oléthe suction plates 56 toward the
base plate, until the filmholding nmenbers reach prescribed positions to
W: nd | eadi ng edgesrf. the fid ma dfaén ks ese por iddGerftbifora{1 t g 1zuct i on
pl at es.

applying apparatus.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

One of the embodiments of the invention described
hereafter is a film applying method in which stratified
films 1B each having a length corresponding to that of
an electrically insulating base plate 6 are applied to
the sides of the plate by a film applying apparatus,
which is another embodiment of the invention.

As shown in Figs. 1 and 2, the apparatus includes:
é base plate convey-in section 20 for conveying the base
plate 6 to a tentative applying position and a complete
pressure applying position; a ‘base plate convey-out
section 22 for conveying the base plate with the films
1B completely applied thereto under heat and pressure
from the application position; stratified film storage
sections 24 which store three-layer stratified films 1,
each cdnsisting of a light-transmissible resin film, a
photosensitive resin layer and a second light-
transmissible resin film,.and which feed the films 1B
each consisting of the light-transmissible resin film
and the photosensitive resin layer exposed on one side
thereof, which is to be applied to the base plate §6;
tentative applyiné sections 26 for tentatively applying

the leading edges of the films 1B to the sides of the
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The nounting nenbers 60A are noved upwardly and downwardly as the sliders
60B slide upwardly and . downwardly on the guide rails 60C secured to novi ng
henbers 92 which are noved back and forth on guide rails 92A extending
al ong the basepl ate conveyance direction, as shown in Fig. 7. The noving
menbers 92 support the fixed cutting.nmdffbers 62B of the cutters 62 and the
support rollers 64 at the ends of the widths of the films 1B Pneumatic
cylinders (npiseShbawke;i ind he pled®ui@s)apbeyPhgVisirrt ian MBve whichovi ng
menbers 92 back and forth on the guide rails 92A along the base
completely applies the two-layer stratified films 1B
tentatively applied to the sides of the base plate,
under heat and pressure by pressure applying rollers 28.
In each of the stratified film storage sections 24,
the three-layer stratified film 1 is continuously wound
on a supply roller 2 in advance so that the film is
stored. The film 1 is unwound from the supply roller 2
to a film separation roller 3 along a guide roller 32 so
that the roller 3 separates the film into the first
light-transmissible film 1A as a protective film, and
the two-layer stratified f£ilm 1B consisting of the
second light—trénsmissible resin film and the
photosensitive resin layer exposed on one side thereof,
which 1is to be applied to the base plate 6. The
separated film 1A is wound onto a winding roller 4 alohg
a guide roller 34 and the three-layer stratified film 1.
A large film winding diameter sensor 36A for detecting
that the diameter of the wound film 1 on the supply
roller 2 is larger than a prescribed value, and a small
film winding diameter sensor 36B for detecting that the
diameter is smaller than a prescribed value are
positioned alongside the film wound on the roller.
In the base plate convey-in section 20, a plurality

of drive rollers 38 are provided at appropriate

intervals along a base plate convey-in passage to apply
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29 pl ate conveyance direction to nove the fixed cutting nenbers 62B and
the support rollers 64 back and forth along the base plate conveyance

direction together with the film holding nmenbers 60. - After the
suction plates 56 are noved to prescribed
. 18

driving forces to the base plate 6 for conveyance
thereof. Motive power is applied to the driver rollers
38 from a driver, such as a motor, to rotate the
rollers. Idle rollers 40 are provided opposite every
other driver roller 38 or as appropriate across the base
plate conveyance p;ssage_so that the idle rollers and
the drive rollers pinch the base plate 6 to reliably
apply the driving forces thereto.

Sideward positioners 42 are provided appropriately
setween the drive rollers 38 along the base plate
conveyance passaée ts sidewardly position the base plate
6. A base plate hold-down roller 46 is provided
opposite the most downstream.(with regard to the base
plate conveyance direction) drive roller 38 acfoss the
conveyance passage near the upstream end of the pressure
applying section 30, so that the hold-down roller can be
moved upwardly and downwardly by a base plate hold-down
device 44 formed of a pneumatic cylinder.

When the base plate hold-down roller 46 is moved
down by the base pléte hold-down device 44, the base
plate 6 is pinched between the hold-down roller 46 and
the corresponding drive roller 38 so that the base plate
is' prevented from vertically moving as the stratified
films 1B are téntatively and completely applied thereto.
Wet rollers 48 are provided downstream of the most

downstream drive roller 38 to apply an air bubble
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positions toward the base plate 6 together with the film hol ding nmenbers

60 . as the filns 1B are held on the suction plates and the hol di ng nenbers,
the hol ding nenbers are noved al ong the base plate conveyance direction

to wnd the | ead edges of the filnms on the end portions 56A of the suction
pl ates. When the winding operation i.sl®npleted, the noving nmenbers 92 is
stopped and the suction plates 56 are then noved further toward the base
plate 6 to tejdrddatcion appvertthierd addivigl edgeh acf walte:f,i ltes thB baskhe base

pl at e. Fig. 7 shows the state in which the end portions 56A of the upper

and plate 6 to prevent air bubbles from being generated
betwéenl the base plate and each of the films 1B
completely applied thereto.

.Sensors S1, S2 and S3 for the base plate 6 are
proﬁided.adjacent the base plate conveyance passage.
The upstream sensor 51 is a sideward poéitioning start
location sensor which detects the 1eading edge of the
base plate 6 fed into the base plate convey-in section
20, and which outputs a detection signal to actuate
sideward positioners 42. The intermediate sensor S2 is
a base plate trailing edge sensor S2 provided downstrean
of the sensor S1 to detect the trailing edge of the base
plate 6. The downstream sensor S3 is a base plate
leading edge sensor provided near the upstream end of
the pressure applying section 30 to detect the leading
edge of the base pléte 6.

In the base plate convey-out section 22, a
plurality of drive rollers 50 are provided to be
rotatable by a motor to apply driving forces to the base
plate 6 for conveyance thereof. Idle rollers 52 are
provided opposite appropriate drive rollers 50 across
the base plate conveyance passage to pdnéh the base
plate 6 between the idle rollers and the drive rollers
to reliably apply the'driving force to the base plate.

A base plate passing sensor S4 is provided in the base
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| ower suction plates 56 are noved toward the base plate 6, and the noving
menbers 92 are stopped so as not to hinder the novenent of the plates 56.
Fig. 8 shows the filnms 1B conpletely applied to the wupper and |ower sides
of the base plate 6 by the pressure applying rollers 28. Before the
conplete film application, the noving 2®ers 92 are noved back so that
the film hol ding nenbers 60, the fixed cutting nenbers 62B of the cutters

62 and the supneite AW S-dik SIS UsPeHebe W TaSWn Dt @hmPeRAT bens on
the fiim the pressure applying section 30 to detect passage of
the base plate 6.

Each film 1B is fed from the storage section 24 .to
the tentative applying section 26 aloné a tension roller
54 which applies an appropriate tensile force to the
film between the supply roller 2 and the suction plate
56 (which is a film feed member) to prevent the film
from wrinkling or the 1like while being fed to the
suction plate. A static electricity eliminator 58 is
positioned at the feed passage between the tension
roller 54 and the suction plate 56 to eliminate static
electricity from the film 1B. A film holding member 60,
a cutter 62 and a support roller 64 are provided at the
film feed passage between the suction plate 56 and the
pressure applying section 30.

The suction plate 56 attracts the leading edge of
the film 1B to the. plate as the film is fed from the
supply roller 2, and then is moved toward the leading
edge of the conveyed base plate 6 to fentatively apply
the film to the leading edge of the base plate. The
suction plate 56 is secured to mounting members 66 so
Ehat the plate and the members are movable together.
The upper and lo&er suction plates 56 simultaneously
attract the upper and lower films 1B to the plates, and

are then simultaneously moved toward the base plate 6 to
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30 feed passages. At the time of the tentative applying of the filns 1B,

each pressure applying roller 28 is put aside, as shown by the full [|ines
fn Figs. 1, 2 and 7. At the time of the conplete application of the
films 1B, each pressure applying roller 28 is placed near the tentative
appl ying position, as shown by the .21

tentatively apply the films thereto. The suction plate
56 and tﬁe mounting members 66 are described in detail
hereinafter.

The film holding member 60 attracts the leading
edge of the film 1B on the film holding member by
negative pressure, and then is moved back along the base
plate conveyance. direction A so that the film is
attracted and wound on the end portion 56A of the
suction plate S56. The £film holding member 60 is
described in detail hereafter.

The cutter 62 has a rotary cutting member 62A
having a cutting edge, which spirally extends from the
outer circumferential surface of the cylindrical member,
and a fixed cutting member 62B having a straight cutting
edge. The film 1B being fed across the fixed cutting
member 62B is cut by the cutter 62 perpendicularly to
the film feed direction as the rotary cutting member 62A
is rotated to approach the fixed cutting member to cut
the film to a prescribed length correspondiﬁg to thatnéf
the base plate 6.

To cut the film 1B by the cutter 62 perpendicularly
to the film feed direction, one end of each of the
rotary and fixed cutting members 62A and 62B are moved
along the film feed direction during feeding so that the
movement speed of the cutoff point by the cutter, in the

feed direction, is equalized to the film feed speed.
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dotted lines in Figs. 1 and 2, and 8, to performthe conplete film
application. The shafts of the upper and |ower rollers.28 extend al ong the
w dth direction of the filns 1B, and are rotatably supported at both ends
of the shafts by the support nenbers 74 supported in a sw ngable nmanner
by right and | eft pressure applying rtok2er bearers 94 commonly provided
for the right and left ends of the rollers, respectively, as shown in
Figs. 3 and 4. The bearers 94 are |ocated at both ends. of the rollers 28
or at both the sideTREgesuRgorthe IOYl@yr 64 1is provided on the feed

passage for the film 1B between the cutter 62 and the
préssure applying roller 28; and is located on the same
plane as the fili .fe&d passage on the suction side of
thé main vacuum suction plate 56. The support roller 64
guides the film 1B to smoothly feed it to the pressure
applyiné roller 28 after the film has been cut by the
cutter 62 so that the film is not wrinkled or the like.

The film holding member 60 is not attached to the
mounting 'member§ 66 or the 1like, in contrast to a
conventional member such as the auxiliary vacuum suction
plate 13 shown in Fig. 12. Hence, there is a relatively
large distance between the film holding member 60 and
the suction plate 56 in their original positions so that
the length of the film 1B extending from the suction
plate to the cutter 62 is relatively large. As a
result, the end portion 56A of the éuction plate 56 is
shaped to extend along the base plate  conveyance
direction to attract the film 1B thereon.

If the outer diameter of the pressure applying
roller 28 is large, the tangent thereon is on the same
plane as the film feed passage on the main vacuum
suction plate 56 or is almost on the same plane, and no
problem occurs. However, 1f the outer diameter is
small, the tangent is at a relatively large distance

from the film feed passage on the suction plate 56 so
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1B, extend downwardly fromthe ends of the rollers, and are secured

toget her by a bearer coupling nmenber 96 at the |ower portions of the _
bearers. Sliders 94A are provided on the bearers 94 under the bearer
coupling menber 96 so that the sliders 94A are slidable back and forth on
slide rails 94B extending along the haga pl ate conveyance direction.

Since the right and left bearers 94 are secured together by the coupling

menber 96, the bearers 94 can be_noved back and. forth .alpng _the_base plate
Q d d 8 Fa&stge
conveyance dithéd t9® fildfodf is likely to be fed toward the'p

applying roller 28 while being in contact with the fixed
cutting member 62B of the cutter 62, to be wrinkled or
the like. Therefore, the support roller 64-is providéd

; to prevent the film 1B from contacting the fixed cutting
member 62B.

The upper and lower mounting members 66, having the
upper and lower suction plates 56 secured thereto, are
provided similarly to each other, as shown in Fig. 1.
Racks 68 are positioned on the mounting members 66 and
engage pinions 70 to simultaneously and equally move the
mounting members toward the base plate 6 together with
the suction plates 56 while sliding on guide rails 72.
The mounting members 66 are described in detail
hereafter. |

The pressure applying section 30 includes: the
pressure applying rollers 28 for completely applying the
film 1B to the upper and lower sides of the base plate
6 under heat and pressure; pressure applying roller
support members 74 supporting the rollers 28 to move
them backwardly and forwardly; vacuum suction bars 76
which are rotatable around the rollers while attracting
the fiims on the bars; pressure applying roller wiping
rollers 78 for wiping the air bubble generation
preventive liquid off the pressure applying rollers;
base plate wiping rollers 80 for wiping the liquid off
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31 positionally deviating fromone another. As a result, the axes of the
pressure applying rollers 28 can be naintained at a prescribed angle
(e.g., 90 degrees in the enbodinents) to the base plate conveyance

direction
di recti on.

while the rollers are noved back and forth along the conveyance
24

the upper and lower sides of the base plate after the
complete application of the films thereto, and two
pneumatic cylinders 82 for swinging the.upper and lower
support members 74 symmetrically to vertically move the
pressure applying rollers 28 to completely apply the
films to the upper and lower sides of the base platef

The tentative applying section 26 and the pressure
applying section 30 are described in detail hereafter
with reference to Figs. 3-8.

As shown in Figs. 1, 3 and 4, the upper and lower
suction plates 56 are provided symmetrically with regard
to the base plate conveyance passage. The obverse side
of each suction plate 56 'has a number of grooves
extending longitudinally of the plate (i.e., along the
width direction of the f£ilm 1B), and has holes opened at
appropriate interQals into the grooves and communicating
with an air suction device (not shown in the drawings)
such as an air pump so that the film having approached
the plate is attracted thereon through the sﬁction forée
of the device.

Each suction plate 56 includes the end portion 56A
located at the downstream end of the suction plate 56
with regard to the feed direction of the film 1B and
having an arc-shaped film suction side. The end portion
S6A may be formed either separately from or integ;@lly

with the plate 56. A heater (not shown in the drawings)
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ﬁirst gears 98A are rotatéb{y nounted on rotary shafts on the support
menbers 74 to transmt notive power to the pressure applying rollers 28. A
nmotor 102 for rotating the rollers 28 is provided on the upper portion of
the right bearer 94. A gear 102B is provided on the rotary. shaft of the
notor 102, and is engaged wth the uppes first gear 98A. Roller gears 28A
are provided on the shafts of the rollers 28 at one end thereof to be
rotated together with the rollers. Second gears 98B are supported by the
?nggrt nmenberis péovdaed anethagpgetiwnt B6Ahborbeatbr ifete stagratihveltie

apply the film at the leading edge thereof to the

electroconductive layer on the base plate 6 under heat

and pressure as the film is fed thereto by the suction

plate 56.

The obverse side of the suction plate 56 is made of

a relatively smooth material. Rubber strips 56B made of

natural rubber, synthetic rubber or the like may be

secured to the obverse side of the suction plate 56 to

extend longitudinally thereof or along the film width

direction, as shown in Fig. 9, thereby iﬁcreasing the

coefficient of friction of the obverse side. If the

rubber strips 56B are secured to the obverse side of the

suction plate 56, the film 1B can be held reliably

thereon by suction thereon and can be fed without

deviation.

The suction plate 56 is secured at both its ends to

the corresponding mounting members 66 by screws. The.

mounting members 66 are moved upwardly and downwardly on

the guide rails 72 together with the suction plate 56.

Each mounting member 66 includes a first arm 66A

.extending outwardly along the longitudinal'direcﬁion-of

the suction plate 56, and a second arm 66B extending

along the base plate conveyance direction, as shown in

- Figs. 3-6. Pneumatic cylinders 84 are coupled to the

tips of the first arms 66A of the upper and lower
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gears 98A to transmt the notive power of the notor 102 to the rollers 28
t hrough the gears 102B, the first gears, the second gears and the roller
gears. Al t hough the notor 102 and the gears 102B, 98A, 98B and 28A
are provided only at the left side of the apparatus, such conponents may
be provided at both the right and |eft 26 des thereof. Since the first
gears 98A supported by the upper and |ower roller support nenbers 74 are

engaged with ﬁé%gtﬁkgeﬁemBQ?sUE@eﬁoaggmﬁPﬂﬁﬂeously and equally, e.gd.,
synchronously, move the members together with the upper
and lower suction plates 56.

Each pneumatic cylinder 84 includes a tubular bady
84A, and a piston rod 84B which is movable into and out
of the body 84A. The butts of the tubular bodies 84A of
both pneumatic cylinders 84 are coupled to the tips of
the first arms 66A of the upper mdunting members 66 by
hinge joints, while the tips of the piston rods 84B of

- the cylinders are coupled to those of the first arms 662
of the lower mounting members 66 by knuckie joints. The
racks 68 are coupled with attaching members 68A to the
second arms 66B of the upper and lower mounting members
66 at the tipé of the arms, and are engaged with the
pinions 70 to be simultaneously and equally moved
upwardly and downwardly with the upper and lower suction
plates 56. A simultaneous and equal movement shaft 86
extends from the right pinion 70 to the left pinion 70
to couple the pinions together to move the right and
left racks 68 upwardly and downwardly simultaneously and
egually.

Hence, the pinions 70 are secured to both ends of
the shaft 86 to be rotatable together with the shaft.
The shaft 96 is rotatably supported at both its ends
with bearings (not shown in the drawings) and shaft

support members 86A attached to the body frame 100 -of
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32 rollers 28 are rotated by the single notor 102. A rotary encoder
102A is provided on the notor 102 to detect the rotati:on speed of the
follers 28 through the rotational frequency of the notor. The
pneumatic cylinders 82 are coupled to the support nenbers 74 at the rear
ends thereof to nove the upper and | oweR7 rollers 28 together to conpletely
apply the filns 1B to

the apparatus énd fitted with pushing rollers 86B for
pushing the racks from outside in the radial directions
of the pinions'to reliably engage the racks with the
pinions.

As shown in Figs. 4-6, a servomotor 88 is
positioned on the axis of the shaft 86 to rotate-thé
pinions 70 to move the mounting members 66 upwardly and
downwardly together the suction plates 56 by the racks
68. The rotary shaft 88A of the servomotor 88 is
coupled to the shaft 86 by a joint 88B so that the
motive power of the servomotor is transmitted to the
right and left pinions 70 through the joint 88B and the
shaft 86. The servomotor 88 is coupled to the body
frame 100 by a servomotor mounting member 88C. The
mounting member 88C and one of the shaft support members
86A are coupled to the mutually opposite sides of the
body frame 100. The servomotor 88 is provided with a
clutch, such as an electromagnetic clutch, to transmit
selectively the motive power of the servomotor to the
rotary shaft 88A.

Cam followers 90 are attached with prescribed
attaching members 90A to the tips of the portions of the
mounting members 66 on which the suction plates 56 are
mounted. When the suction plates 56 are moved to
prescribed positions toward the base plate 6, the_cam

followers 90 come into contact with metal mounting
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t he upper and | ower sides of the base plate 6 under prescribed pressure,
and to thereafter nove the rollers away fromeach other. The two
pneumatic cylinders 82 are provided for the right and | eft pairs of the
upper and | ower support nenbers 74, respectively. The vacuum
suction bars 76 are rotatable conc@8trically to the rollers 28 in
concert with the rotation thereof as the trailing edges of the filns 1B
remain attracted on the bars, and the raollers are rotated o completely

apply the filRERPETENRONPHRT HIR £ 10hdto s TR R AT Y% us,

the films 1B Al ers 60 toward the base plate. The film holding

‘members 60 are attached with the mounting members 60A to
sliders. 60B, which slide upwardly and downwardly on
guide rails 60C. Each mounting member 60A is fitted
with a épring 60D for applying an urging force to the
member 60A toward the suction plate 56.

When the cam followers 90 have come into contact
with and have pushed the metal mounting members 60A, the
springs 60D are, compressed so that the film holding
members 60 are moved toward the base plate 6 in concert
with the movement of the suction plates 56 toward the
base plate, until the film holding members reach
preséribed positions to wind leading edges of the films
1B on thé end portions 56A of the suction plates.

The mounting members 60A are moved upwardly and
downwardly as the sliders 60B slide upwardly and
downwardly on the guide rails 60C secured to moving
members 92 which are moved back and forth on guide rails
92A extending along the baseplate conveyance direction,
as shown in Fig. 7. The moving members 92 support the
fixed cutting members 62B of the cutters 62 and the
.support rollers 64 at the ends of the widths of the
films 1B. Pneumatic cylinders (not shown in the
drawings) are provided to move the moving members 92

back and forth on the guide rails 92A along the base
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prevented fromwinkling or the like while being conpletely applied to the
base plate 6. The-wiping rollers 78 for wwping the rollers 28 are
positioned appropriately away fromthe pressure applying points of the
rollers 28 so that the air bubble generation preventive liquid clinging to
the rollers is renoved by wping roller8978 before the filns 1B are
conpletely applied to the base plate 6.

plate conveyance direction to move the fixed cutting
members 62B and the support rollers 64 back and forth
along the base plate conveyance direction together with
the film holding members 60.

After the suction plates 56 are moved to prescribed
positions toward the base plate 6 together with the film
holding members 60 as the films 1B are held on the
suction plates and the holding members, the holding
members are moved along the base plate conveyance
direction to wind the lead edges of the films on the end

. portions 56A of the suction plates. When the winding
operation is completed, the moving members 92 is stopped
and the suction plates 56 are then moved further toward
the base plate 6 to tentatively apply the 1gading edges
of the films 1B to the base plate. Fig. 7 shows tﬁe
state in which the end portions S6A of the upper and
lower suction plates 56 are moved toward the base plate
6, and the moving members 92 are stopped so as not to
hinder the movement of the plates 56.

Fig. 8 shows the films 1B completely applied to the
upper and lower sides of the base plate 6 by the
pressure applying rollers 28. Before the complete fi;m
application, the moving members 92 are moved back so
that the film holding members 60, the fixed cutting
members 62B of the cutters 62 and the support rolle;s 64

are returned to their original positions on the film
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33 The wiping rollers 78 are rotatably supported by the support

- menbers 74 to be rotated by the rollers 28 as the rollers 78 are in
contact with the rollers 28 wunder pressure due to the weight of the w ping
rollers 78 or the urging force of springs. The base plate w ping
rollers 80 are rotatably supported by .the support nenbers 74 downstream of
the rollers 28 with regard to the base3fl ate conveyance direction so that .

the air _
feed passages. At the time of the tentative applying of

the films 1B, each pressure applying roller 28 is put
aside, as shown by tﬁe full lines in Figs. 1, 2 and 7.

At the time of the complete application of the
films 1B, each pressure applying roller 28 is placed
near the tentative applying position, as shown by the
dotted lines in Figs. 1 and 2, and 8, to perform the
complete film application. The shafts of the upper and
lower rollers 28 extend along the width direction of the
films 1B, and are rotatably supported at both ends of
the shafts by the support members 74 supported in a
swingable manner by right and left pressure applying
roller bearers 94 commonly provided for the right and
left ends of the rollers,'respectively, as shown in
Figs. 3 and 4. The bearers 94 are located at both ends
of the rollers 28 or at both the side edges of the films
1B, extend downwarﬁly frdm the ends of the rollers, and
are secured together by a bearer coupling member 96 at
the lower portions of the bearers.

Sliders 94A are provided on the bearers 94 under
the bearer coupling member 96 so that the sliders 94A
are slidable back and forth on slide rails 94B extending
alohg the base plate conveyance direction. Since the
right and left bearers 94 are secured together by the
coupling member 96, the bearers 94 can be moved back and

forth along the base plate conveyance direction without
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bubbl e generation preventive liquid clinging to the base plate is renoved
therefromby the rollers 78. The cutter 62 including the rotary

fixed

cutting nenbers 62A and 62B is capable of cutting the film 1B

and

perpendicularly to the filmfeed direction regardless of the filmbeing
stopped or being fed. To cut the film31lB perpendicularly to the
feed direction as the filmis stopped, the axes of the rotary and fixed
cutting nenbers 62A and. 62B of Ehe c¥tter 62 are kgpg hRE'%QTéﬁulgp

the film 1B pRPPERUPRALLY| fevia

. the axes of the pressure applying rollers 28 can be

ing from one anoth

maintained at a prescribed angle (e.g., 90 degrees in
the embodiments) to the base plate conveyance direction
while the rollers are moved back and forth along the
conveyance direction.

First gears 98A are rotatably mounted on rotary
shafts on the subport members 74 to transmit motive
power to the pressure applying rollers 28. A motor 102
for rotating the rollers 28 is provided on the upper
portion of the right bearer 94. A gear 1023 is providéd
on the rotary shaft of the motor 102, and is engaged
with the upper first gear 98A. Roller gears 28A are
provided on the shafts of the rollers 28 at one end

thereof to be rotated together with the rollers. Second

'gears 98B are supported by the support members 74, and

are engaged with the roller gears 28A and the first
gears 98A to transmit the motive power of the motor 102
to the rollers 28 through the gears 102B, the first
gears, the second gears and the roller gears.

Although the motor 102 and the gears 102B, 98A, 98B
and 28A are provided only at the left side. of the
apparatus, such components may be provided at bofh the
right and left sides thereof. Since the first gears 98A
supported by the Upper-and lower roller support members

74 are engaged with each other, the upper and lower
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to the filmfeed direction as the filmis being fed, the cutoff starting
portions of the rotary and fixed cutting nenbers 62A and 62B are di spl aced
reversely to the film feed direction so that the axes of the cutting
menbers are inclined to nove the cutoff point of the cutter obliquely to
the filmfeed direction. Thus, the2cutter 62 is inclined at an
appropriate angle such that the novenent speed of the cutoff point

REPLACEMENT Srl_claE.LliTers 28 are rotated by the single motor 1628 NO;( 1996

rotary encoder 102A is provided on the motor 102 to
detect the rotation speed of the rollers 28 through the
rotational frequency of the motor. The pneumatic
cylinders 82 are coupled to the support members 74 at
the rear ends thereof to move the upper and lower
rollers 28 together to completely apply the films 1B to
the upper and lower sides of the base plate 6 under
prescribed pressure, and to thereafter move the rollers
away froﬁ.each other. The two pneumatic cylinders 82
are provided for the right and left pairs of the upper
and lower support menbers 74, respectively. |

The vacuum suction Dbars 76 are rotatable
concentrically to the rollers 28 in concert with the
rotation thereof as the trailing edges of the films 1B
remain attracted on the bars, and the rollers are
rotated to completely apply the films to the upper and
lower sides of the base plate 6. Thus, the films 1B are
prevented from wrinkling or the like while being
completely applied to the base plate 6. The wiping
rollers 78 for wiping the rollers 28 are positioned
appropriately away from the pressure applying points of
the rollers 28 so that the air bubble generation
preventive liguid clinging to the rollers is removed by
wiping rollers 78 before the films 1B are completely

applied to the base plate 6.
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34 of the cutter, inthe filmfeed direction, is equal to the filmfeed
speed. The cutter 62 can be inclined by a pneumatic cylinder. Since the
cutof f point is noved obliquely to the filmfeed direction so that the
novenment speed vector of the cutoff point has a conponent in the filmfeed
direction as well as a . 33 -
The wiping rollers 78 are rotatably supported by
the support members 74 to be rotated by the rollers 28
as the rollers 78 are in contact with the rollers 28
under pressure due to the weight of the wiping rollers
78 or the urging force of springs. The base plate
wiping rollers 80 are rotatably supported by the support
members 74 downstream of the rollers 28 with regard fo
the base plate conveyance direction so that the air
bubble geﬁeration preventive liguid clinging to the base
plate is removed .therefrom by the rollers 78.
~ The cutter 62 including the rotary and fixed
cutting members 62A and 62B is capable of cutting the
film 1B perpendicﬁlarly to the film feed direction
regardless of the film being stopped or being fed. To
cut the film 1B perpendicularly to the film feed:
direction as the film is stopped, the axes of the rotary
and fixed cutting members €62A and 625 of the cutter 62
are kept horizontal. To cut the film 1B pefpendiculafly
to the film feed direction as the film is being fed, the
cutoff starting portions of the rotary and fixed cutting’
members 62A and 62B are displaced feversely to the film
feed direction so that the axes of the cutting members
are inclined to merffhe cutoff point of the cutter
obliquely to the film feed direction.
Thus, the cutter 62 is inclined at an appropriate

angle such that the movement speed of the cutoff point
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conponent in the filmwdth direction, the cutoff point is not noved
relative to the filmin the filmfeed direction while the filmis being
cut. Thus, the cutter 62 can cut the film 1B perpendicularly to the film
feed direction. Al t hough the servonotor 88 and the pair of

pneumatic cylinders 84 nove the suctiqn3glates 56 toward and away fromthe
base plate 6, the servonotor and the pair of pneumatic cylinders share the

nmutually different portions of the novenent, of  plates 56.
Mor e of the cutter, in the film feed direction, 1is equal to

the film feed speed. The cutter 62 can be inclined by
a pneumatic cylinder. Since the cutoff point is moved
obliquely to the film feed direction so that the
movement speed vector of the cutoff point has a
component in the film feed direction as well as a
component in the film width direction, the cutoff point
is not moved r:élative to the film in the film feed
direction while the film is being cut. Thus, the cutter
62 can cut the film 15 perpendicularly to the film feed
direction.

Although the servomotor 88 and the pair of
pneumatic cylinders 84 move thé suction plates 56 toward
and away from the base plate 6, the servomotor and the
pair of pneumatic cylinders share the mutually different
portions of +the movement of plates 56. More
specificaily, the servomotor 88 moves the suction plates
56 to prescribed positions located at a prescribed
distance from the surface of the base plate 6, and the
pair of pneumatic cylinders 84 thereafter move the end
portions 56A of the suction plates 56 towards the ba;e
plate to tentatively apply the films 1B to the base
plate, and then to gquickly move the suction plates 56
awéy from the base plate.

| After the servomotor 88 moves the suction plates 56

to the prescribed positions toward the base plate 6 at
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specifically, the servonotor 88 noves the suction plates 56 to prescribed
positions |ocated at a prescribed distance fromthe surface of the base
plate 6, and the pair of pneumatic cylinders 84 thereafter nove the end
portions 56A of the suction plates 56 towards the base plate to
tentatively apply the filnms 1B to the b3dse plate, and then to quickly nove
the suction plates 56 away fromthe base plate. After the servonotor

83 oves the SUC A rY §1a70 ack LIS RO khiie g RAR 1815 b Rbdohe base
is disengaged, and the pneumatic cylinders 84 move the
suction plates 56 further toward the bése plate to
tentatively apply the film 1B to the base plate. Thus,
the downward and upward forces which tentatively apply
the films 1B to the upper and lower sides of the base
plate 6 ére equalized so that performing operations such
as modulating the downward and upward forces for the
upper and lower suction plates, as in the conventional
systems, are unnecessary.

Further, even.if the base plate 6 is slightly out
of a prescribed position for having the films 1B
tentatively appiied thereto by moving the suction plates
56 toward the position, the downward.and upward forces
which tentatively apply the films can be equalized.
Additionally, although a servomotor'can move the suction
plates 56 accurately'to the prescribed positions toward
the base plate to tentatively apply the films, the
downﬁard and upward tentative applying forces differ
from each other if the base plate is even slightly out
of the prescribed position. Shifting the base plate 6
into the prescribed position to prevent the downward and
upward applying forces from differing from each other is
very difficult. On the other hand, since the pneumatic
cylinders 84 are driven by air pressure, downward_and

upward applying forces equal to each other can be
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35 a relatively high acceleration, the clutch for the notor is

di sengaged, and the pneumatic cylinders 84 nove the suction plates 56
further toward the base plate to tentatively apply the film1B to the base
pl ate. Thus, the downward and upward forces which tentatively apply the
films 1B to the upper and | ower sides .oBéthe base plate 6 are equalized so
that perform ng operations such

applied reliably to the films 1B on the sides of the
base plate 6 during the tentative application of the
films thereto even if the base piate is slightly out of
the prescribed position.

Furthermore, since the clutch for the servomotor 88
is disengaged and then the suction plates 56 are quickly
moved away from the base plate 6 by the high motive
power of the pneumatic éylinders 84, the time from the
end of the tentative film application to the beginning
of the complete application thereof is reduced, thereby
allowing the complete.application operation to begin
quickly. |

Fig.;lo is a block diagram to illustrate the signal
lines of the control system of the film applying
apparatus. In the control system, a central control
unit 110 outputs control signals to solenoids of the
pneumatic cylinders and the motors in response -to
detection signals received from the sensors Sl1l, S2, S3,
S4, S36A and S36B, and other sensors, not shown in the
drawings, but which are for detecting the front and rear
ends of the piston rods of the cylinders. The central
control unit 110 has counter and timer functions as
well, and regulates the apparatus in a procedure shown
in Fig. 11. For example, the control unit 110 is formed
of a programmable controller or a relay sequence coqﬁrol

circuit.
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as nodul ating the downward and upward forces for the upper and | ower
suction plates, as in the conventional systens, are unnecessary.

Further, even if the base plate 6 is slightly out of a prescribed position
for having the filnms 1B tentatively applied thereto by noving the suction
plates 56 toward the position, the dowdWard and upward forces which
tentatively apply the filnms can be equalized. Additionally, although a
servonot or can nove the suction plates 56 accuratelynto thezggescrgged

positions toward The operation of the film applying apparatus
described in detail hereunder. The apparatus is
operated in the procedure shown in Fig. 6. Since the

upper and lower halves of the apparatus are operated
symmetriéally, only the operation of the upper half is
described hereafter.

The apparatus is manually set in a film applying
operation preparation state in step 1. At that time,
the supply roller 2 with the three-layer stratified film
1 sufficiently wound thereon is set in the apparatus,
the film is unwound from the roller along the guide
roller 32 and is separated into the light-transmissible
resin film 1A and the two-layer stratified film 1B by
the film separation roller 3. The film 1B ié conveyed
along the suction plate 56 and the cutter 62 while
passing through a gap defined between the rotary and
- fixed cuttihg'members 62A and 62B of the cutter and
formed by manually separating the rotary cutting member
ffom the fixed cutting member.

Thereafter, the film 1B is cut by the cutter 62 in
step 2. At that time, the rotary cutting hember 62A-is
manually rotated as the rotary and fixed cutting members
62A ahd 62B are not inclined. The suction plate 56, the
pressure applying .ro_ller 28 and so forth are put in
their original positions in step 3. At that time, the

upstream end of the suction plate 56 is located slightly
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the base plate to tentatively apply the filns, the downward and upward
tentative applying forces differ fromeach other if the base plate is even
slightly out of the prescribed position. Shifting the base plate 6 into
the prescribed position to prevent the downward and upward applying forces
fromdiffering fromeach other is very d8fficult. On the other hand, since
the pneumatic cylinders 84 are driven by air pressure, downward and

upward applyiBng9r§%§ ﬁﬁ&ﬁEsEOaSEEHtOEBEEtﬁ%%,b%ne mounting members
60A for the film holding member 60 are pushed by the cam
followers 90, and the film feed suffaces of the suction
plate and the member 60 are positioned on the same-
plane.

Thereafter, the apparatus is placed into automatic
operétion in step 4. As a result, the film holding
member 60 attracts the film 1B thereon and is moved
along the'base plate conveyance direction so that the
leading edge of ﬁhe film is attracted to and wound on
the end portion 56A of the suction plate 56. The fixed
cutting member 62B and the support roller 64 attached to
the moving member 92 are moved backwardly because of the
movement of the film holding members 60 caused by the
movement of the moving member 92. The base plate 6 is
introduced into the base plate convey-in section 20 so
that after the base plate is detected by the sideward
positioning start location sensor S1, the base plate is
positioned into a prescribed sideward position by the
sideward'positioners 42. When the leading edge of the
base plate 6 positibned sidewardly and being conveyed in
the conveyance passage is detected by the base plate
leading edge sensor S3, a detection signal is output
from the sensor to .cause the first counter of the
central control unit 110 to start counting for' a

prescribed time.
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36 applied reliably to the filnms 1B on the sides of the base plate 6
during the tentative application of the filns thereto even if the base
plate is slightly out of the prescribed position. Furt hernore, since
the clutch for the servonotor 88 is disengaged and then the suction plates
56 are quickly -noved away fromthe bas@9l ate 6 by the high notive power
of the pneumatic cylinders 84, the tine fromthe

When the counting operation has been performed for
the prescribed time, the leading edge of the base plate
6 is stopped in the tentative applying position. The
detection also causes the second counter of the control
unit 110 to starting counting. When the counting
operation by the second counter has been performed for
a prescribed time, the film holding member 60 is moved
back along the base plate conveyance direction.so that
the film 1B is éttracted to and wound on the end portion

. 56A of the suction plate 56.

By the time that the suction plate 56 is moved
downwardly to tentatively apply thejfilm 1B to the base
plate 6, the base plate hold-down deviée 44 is driyen to
move down the base plate hold-down roller 46 to'pinch
the base plate between the roller 46 and the drive
roller 38. Then, the main vacuum suction plate 56 is
moved down to tentatively apply the leading edge of the
film 1B to the base plate 6 in step 7.

During the counting operation by the second
counter, the servomotor 88 is driven to move the upper
and lower suction plates 56 simultaneously and
synchronously toward the upper and lower sides of the
base plate 6 by the pinions 70 and the racks 68. Thé
driving of the servomotor 88 is stopped when each of the

o2 downstream ends of the suction plates 56 is moved tq the
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end of the tentative filmapplication to the beginning of the conplete
application thereof is reduced, thereby allow ng the conplete application
operation to begin quickly. Fig. 10 is a block diagramto illustrate
the signal I|ines of the control systemof the filmapplying apparatus.
In the control system a central controKO unit 110 outputs control signals
to solenoids of the pneumatic cylinders and the notors in response

to detection SigggifbégcgégﬁgiLBOQBkg e%FQﬁ?rf é%; §%r %iample, from
the base plate 6.

Thereafter, the pair of pneumatic cylinders 84 are
driven to move the plates 56 so that the end portions
56A theréof approach the upper and lower sides of the
base plate 6 to tentatively apply the films 1B under thé
pushing power of the cylinders. Since the pair of
pneumatic cylinders 84 are provided at both ends of the
suction plates 56 extending along the width directions
of the films 1B, as shown in Figs. 3 and 4, the films
are tentatively applied to the upper and lower sides of
the base plate 6 by mutually equal forces. When the
suction plates 56 move to tentatively apply the films
1B, the clutch is disengaged to keep the motive power of
the servomotor 88 from being transmitted to the pinions
70.

Thereafter, the suction plate 56 is moved away from
the base plate 6, and the pressure applying roller 28 is
moved toward the base plate without interfering with the
end portion S6A of the suction plate 56. The roller_28
starts completely applying the films 1B to the base
plate under heat and pressure, in step 8. The positions
of the rollers 28 completely applying the films 1B to
the base plate (not illustrated) under heat and pressure

are shown in Fig. 8.

REPLACEMENT SHEET

18 NOV 1996




S4, S36A and S36B, and other sensors, not shown in the draw ngs, but which
are for detecting the front and rear ends of the piston rods of the
cylinders. The central control unit 110 has counter and tinmer functions as
wel |, and regul ates the apparatus in a procedure shown in Fig. 11. For
exanple, the control unit 110 is forneda4iof a programrable controller or a
rel ay sequence control <circuit.

When the portion of the film 1B, which is to become
the leading edge of the film when the portion is cut.by
the cutter 62, arrives at the cutter by the progress of
the application of the film to the base plate 6, the
film is attracted to the suction plate 56 and cut by the
cutter, in step 9. At the beginning of the cutting
operatibn, the cutter 62 is inclined so that the
movement speed of thé_cutoff point, in the film feed
diréction, is equalized to the film feed speed to cut
the film perpendicularly to the film feed direction.
During and after the cutting operation, the film 1B is
guided by the support roller 64 so that even if the
diameter of the pressure applying roller 28 is small,
the film is fed without sliding on the £ixed cutting

- member 62B of the cutter 62.

During the complete application of the film 1B to
the base plate 6 and after the cutting operation, the
vacuum suction bar 76 starts attracting the film on the
bar so that the film slides on the outer surface of the
bar while being completely applied to the base plate 6.
When the leading edge of the film 1B is near the suction
bar 76, the bar is rotated around the pressure applying
roller 28 toward the base plate 6 so that the bar keeps
attracting the film thereon until immediately before the
application of the film to the base plate is completed.

Thus, an appropriate tensile force is applied to the
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37 The operation of the filmapplying apparatus is described in
detail hereunder. The apparatus is operated in the procedure shown in
Fig. 6. Since the upper and | ower halves of the apparatus are operated
symmetrically, only the operation of the upper half is described
hereafter. The apparatus is manual 142 set in a filmapplying operation
preparation state in step 1. At that tine,

film 1B to prevent it from wrinkling or the like. After
the film 1B is cut by the cutter 62, the suction plate
56 and the film holding member 60 attract the trailing
portion of the film so that the trailing portion is held
on the suction plate 56 and the member 60.-

Thereafter, it is ‘determined whether the film
applying operation of the apparatus shéuld be continued.
If it is determined that the film applying operation
should be continued, steps 5-9 are performed again. If

- the operation is. not to.be continued, the operation is
terminated.

Accdrding to the present invention, first and
second mounting members are not fitted with support
members and drive cylinders or the like for driving film
feed members separately from the support members. Thus,
the film applying apparatus is smaller and has a reduced
weight to facilitate positioning, and thus a quick
applying operation may be performed. Further, the
applying capacity of the apparatus is expanded, and the
structure of the apparatus is made simpler._

Further, since drive cylinders are provided to
simultaneously apply mnotive power to the first and
second mounting members to precisely equalize the
tentative application forces of the first and second
film feed members, modulating the applying forces

separately from each other 1is unnecessary, and the
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the supply roller 2 with the three-layer stratified film 1 sufficiently
wound thereon is set in the apparatus, the filmis unwound fromthe roller
along the guide roller 32 and is separated into the light-transm ssible
resin film21A and the two-layer stratified film21B by the film separation
roller 3. The film1B is conveyed alongt3he suction plate 56 and the
cutter 62 while passing through a gap defined between the rotary and

fixed cutt nb 62A 628 fth tt d_b 1
Ceparating {neSPOTEFy Butth noiRenBEP: LS 1 ﬁ%rfsna # Seerng refperes

increased efficiency.

The present invention is not confined to the above-
described embodiments, but may be embodied or practiced
in other various ways without departing from the spirit,
scope, or essential charécter of the invention, as

defined in the appended claims.
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Thereafter, the_film 1B is cut by the cutter 62 in step 2. At that tine,
the rotary cuttin nenber 62A i s nanually rotated as the rotary and fi xed

cutting nenbers mlﬂu I [ﬂ mt; inclined. The suction plate 56, the
pressure applyin forth are put_in _their origi nT
t

positions in step 3. at ti'me, the 44ipst r e miTHISOSHHET HS BERN ijon pl ate
56 is |ocated sllghtly REPLACED

WHAT IS CLAIMED IS:

1. A film applying method comprising the steps of:

conveying a base plate having first and second
sides to a film applying position;

attracting leading edges of films onto first
and second film feed members opposed to said first and
second sides of said base plate, said first and second
film feed members being secured to first and second
mounting members slidably supported by a body frame of
a film applying apparatus;

moving said first and second film ﬁeed members
toward leading edges of the first and second sides of
said base plate, such that the leading edges of said
films are tentatively applied fo the leading edges of
said first and second sides of said base plate,
respectively;

driving said first and second mountihg members
with a motor through rack-and-pinion mechanisms toward
said base plate such that said first and second feed.
members are positioned in predetermihed positions at a
prescribed distance from said base plate;

simultaneously driving said first and second
mounting members wvia drive cylinders: from said
predetermined positions toward said base plate such that
said films are tentatively applied to said first and

second sides of said base plate, respectively;

REPLACEMENT SHEET
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38 below its highest ascent position, the nounting nenbers 60A for the
filmholding menber 60 are pushed by the cam followers 90, and the film

f éed surfaces of mﬁmmmnm lll)lmlle and the merfogy] pned on the
same pl ane. apparatus i S

operation in step 4. “Astaesulf, the fai5l m hdteing—+s attracts
the film 1B thereon and is noved along the base plate conveyance direction

so that the

driving said first and second film feed
0 members away from said base plate by said drive
cylinders after said films are tentatively applied to
said base plate; and -

completely applying said films to said first
and second sides of said base plate by pressure applying
rollers such that each of said films completely applied
to said first and second sides has a length

corresponding to that of said base plate.

2. An apparatus for applying films to a base plate

having first and second sides, comprising:

a body frame;

means for conveying. said base plate having
first and second sides to a film applying position;

first and second film feed members movable
toward the leading edges of said first and second sides
of said base plate conveyed to said film applying
position, such that leading edges of said films are
tentatively applied to said first and second sides of
said base plate at leading edges thereof; |

 first and second mounting members slidably
supported by said body frame of said apparatus, said
first and second film feed members being secured to said

first and second mounting members, respectively, such

REPLACEMENT SHEET
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Ieadrng—edge~0+—fhe—fr+n1|s attracted to and wound on

cor | TN

mwmmm m
nDV|ng menber 92. The base plate 6 is
convey-in section 20 so

56. . The fixed cutting nenber 6 B’ éﬁdHE@pH, ASAS
ﬁﬂﬂﬂ t he novi ng nenber 92 are noved
e filmhol ding nenbers 60 caused by the

sideward positi

posi ti oned

| he, b
PSR A8 T IRAF oPDBAHAE ORI 3R oSRAr o Thbala BRAR

42. \When the go%qlglganeéiga%g #06n saia base plate;

a plurality of drive cylinders for

. 148 roduced into the base plate
that after the base plate is detected by the

end portion 56A

i oners

simultaneously applying a force to said first and second

mounting members to move said first and second film feed
members simultaneously;
| means for moving said first -and second

mounting members, said moving mean$ including first and
second racks attached to said fi;st and second mounting
memﬁers, and pinions engaged with said first and second
racks for moving said first and second mounting members
simuitanecusly and equally to each other;

means for driving said pinions to move said
first and seco;d-fllm feed members; and

pressure app;ying rollers for completely
applying said films to said first and second sides of
said base plate after said films having been tentatively
applied, such that each of said films completely applied
to said first and second sides has a 1length

corresponding to that of said base plate.

3. A film applying apparatus acéording to claim 2,
wherein the plurality of drive cylinders are provided in
a pair at ends of the first and second film feed members

extending along a width direction of the films.

- |
This Sheet Has Boen & REPLACEMENT SHEET
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base plate 6 positioned sjdewardly and being conveyed in

t he conveyance

passage is detected‘B?*Tﬁé‘b—‘é‘pfate-Ieadlng edge ?eﬂsep_sa,_ahdgLﬁptlon
TEOY SHEET HAS ey

cenrar’ “contro  ork INRMHFTFAIMAI:* Sounr '+ oE "= Sorhaces beo i e

39

4. A film applying apparatus according to claim
2, further comprising rubber provided on sides of the
first and second film feed members opposing said films
being fed, so as to extend along the width direction of

the films.

5. A fiim applying apparatus according to claim
3, further comprising rubber provided on sides of the
first and second film feed members opposing said films
being fed, so as,to extend along the width direction of

the films.

6. A film applying apparatus according to claim
2, further comprising cutters for cutting said films
being fed, and support rollers provided on film feed
passages between said cutters and the pressure applying
rollers so as to be located on the same planes as the
film feed passages on sides of the first and second film

feed members opposing said films being fed.

7. A film applying apparatus according to claim
2, further comprising cutters for cutting said films
being fed, and support rollers provided on film feed
passages between said cutters and the pressure applying

rollers so as to be located on the same planes as the

REPLACEMENT SHEET
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When t he countian?BE%QL%QD_D§§#Deen performed for the prescribed tine,
t he | eadi ng edge e base plate 6 i-s stopped in ative applying

posi tion.

poston. " e " ooup WAl e, sceons coun B e e

second counter has beeh perflorned for . &48prescribed tine,

the

di ng

menber 60 is noved back along the base plate conveyance direction so that

e o 25 8 Faltadld SRUNLON SP LR E AU B SER 41

feed members opposing said films being fed.

8. A film applying apparatus according to claim
3, further comprising cutters for cutting said films
being fed, and supﬁbrt rollers provided on film feed
passages between said cutters and the pressure applying
rollers so as to be 16cated on the same planes as the
film feed passages on sides of the first and second film

feed members oppasing said films being fed.

9. A film applying apparatus according to claim
4, further comprising cutters for cutting said films
being fed, and support rollers provided on film feed
passages between said cutters and the pressure applying
rollers so as to be located on the same planes as the
film feed passages on sides of the first and second film

feed members opposing said films being fed.

10. A film applying apparatus according to claim
5, further comprising cutters for cutting said films
being fed, and support rollers provided on film feed
passages between said cutters and the pressure applying
rollers so as to be located on the same planes_as the
film feed passages on sides of the first and second_film

feed members opposing said films being fed.

This Sheet Has Been Replaced
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By the tine that the suction plate 56 is nmoved downwardly to tentatively
appl y base 'plate 6, the base plate hol d-down device 44

is driy t he base plate hol d-down roller_46 to pinch the

base prmlmml"np}m roI ler 46 and the drive roller|3gsThes—Lhe main

vacuum suct i on tse moved down.tdStentatively appl yR
ftf-Bhe

edge of the filmil1lB to the base plate 6 in step 7.
counting operation by the second counter, the servonotor
nove the upper

88 is drrver

11. A film applying method comprising the steps

of: |

conveying a base plate having first and second
sides to a film applying position; |

'attracting leading edges of films onto first
and second film feed members opposed to said first and
second sides of said base plate, said first and second
film feed members being secured to first and second
mounting members slidably supported by a body frame of
a film applying apparétus;

moving said first and second film feed members
toward léading edges of the first and second sides of
said base plate, such that the leading edges of said
films are tentatively applied to the leading edges of
said first and second sides of said base plate,
respectively;

coméletely applying said films to said sides
of said base plate such thaﬁ each of said films
completely applied to said first and second sides has a

length'cdrresponding to that of said base plate.

12. A method according to claim 11, further
comprising driving said first and second mounting
members with a motor through rack-and-pinion mechanisms

¢ toward said base plate such that said first and second
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and | ower suction plates 56 simutamreously and synchronously toward the

upper and | ower sides of t plate 6 by the pini A
68. The driving o““mum ! 8 is stopped when each ?H’e“s BEEN
downstream ends of Ith es 56 is nmoved to tthe PLACED

REPLACEMENT SHEET

feed members are positioned in predetermined positions
at a prescribed distance.from_said base plate;
simultaneously driving said first and second
mounting members via drive cylinders from said
predetermined positions toward said base plate such that
said films are tentatively applied to said first and
second sides of séid base plate, respectively; and
driving said first and second film feed
members away from said base plate by said cylinders
after said films, are tentatively applied to said bése

blate.

13. An apparatus for applying films to a base
plate, comprising:
a body frame;

. first and second film feed members movable
toﬁard first and second sides of said base plate
conveyed to a predetermined position, such that leading
edges of said films are tentativel_y applied' to said
first and second sides of said base plate at leading
edges thereof; |

first and second mounting members slidably
supported by said body frame of said apparatus, said
first and second film feed members being secured to said

first and second mounting members, respectively, such

- REPLACEMENT SHEET
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40 presc_u_bed__pasJ_t_l_orL_Lﬂcated at 2 cm for exanple, from the base plate

ir of pneumatic cylinders - +6- nove
the pl at ﬂ& il’"aw end portions 56A thereof |a 'B THAS BEded and
| ower si Iate 6 to tentatively appl - HAG§D18 under

the pushing power of the cylinders. . ®ince the pair of pneunatic
cylinders 84 are provided at both ends of the suction plates 56 extending

i irections
along the “‘dEﬂaQ sagé gi&st and second film feed members are movable

toward and away from said base plate;

means for moving said first and second
mounting members simultaneously and egually to each
other; and

rollers for applying said films to said first
and second sides of said base plate after tentative
application of said films to said base plate, such that
each of said films completely applied to said first and
second sides of said base plate has a length

corresponding to that of said base plate.

14. An apparatus for applying films to a base
~plate according to claim 13, further comprising a
plurality of drive cylinders for simultaneously applying
a force to said first and second mounting memberé to
move said first and seéond .film feed members

simultaneously.

15. An apparatus for applying films to a base
plate according to claim 14, wherein said rollers

comprise heat and pressure applying rollers.

16. An apparatus for applying films to a base
plate according to claim 15, wherein said moving means
includes first and second racks attached to said first

I —
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of the—fitms—iB-~—as—shewn in Figs. 3 and 4, the films are tentatively

appl i d | ower sides of the base plate 6 by nutually equal
f‘orceacmlmmflmﬁﬂgﬂmrl on plates 56 nove to tentativel yqﬁgrgmrrqﬁ

1B, the teh ws di'sengaged to keep the notive power qgf EE]SLQIC{?%”% or '88
frombelngtransmttedtothe pi ni ons . B2 Ther ed

plate 56 is noved away from the base plate 6, and the pressure appl yi ng

roller 28 is JmyedeLONA fohiRES s WM ARQULIIGHS CLhgag¥ht Bilhe

said first and second racks for moving said first and

second mounting members simultaneously and equally to

each other.

17. An apparatus for applying films to a base
plate according to claim 16, further comprising means
for driving said pinions to move said first and second

film feed members.

18. An apparatus for applying films to a base
plate according to claim 17, further comprising a shaft
coupling a first pinion and a second pinion of said
pinions together for moving said first and second racks

simultaneously and equally.

This Sheet Has Been Rep
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end portion 56A of the suction plate 56. The roller 28
applying the filnms 1B to the base plate under heat and

starts conmpletely
pressure, in step

8. The positions of the rollers 28 conpletely applying +B—~t-6
the base plate (not illustrated) under heat and pressqrghﬂgﬁgﬁgbﬂﬁ%BﬁﬁwF

8. - 41

53 |
FILM APPLYING METHOD AND FILM APPLYING APPARATUS

ABSTRACT OF THE DISCLOSURE .

A film applying apparatus includes upper and lower
mounting members for upper and lower guction plates,
which are driven by a servomotor through pinions and
racks to move the suction-plates to positions located at
a prescribed distance from a base plate. Thereafter,
power is applied to the upper and lower mounting members
by common pneumatic cylinders to move the upper and
lower suction plates from their positions toward the
base plate to tentatively apply films to the upper and
lower sides of the base plate. The tentative applying
forces of the upper and lower suction plates are equal
to each other. .After the tentative film application,
the suction plates are quickly moved away from the base
plate. A film applying method also is provided. With
this structure and method, support members for first and
second film feed members are dispensed with to reduce
the operation time of the film applying apparatus and to
simplify the structure thereof, and power from common
drivers to the film feed members is applied to equalize

the tentative applying forces to the suction plates.

FIGURE 1

/.
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When the portion of the film1B, which is to becone the |eading edge of
the filmwhen the portionis cut by the cutter 62, arrives at the cutter
by the progress of the application of the filmto the base plate 6, the
filmis attracted to the suction plate 56 and cut by the cutter, in step
9. At the beginning of the cutting qperation, the cutter 62 is
inclined so that the novenent speed of the cutoff point, in the film
feed direction, is equalized to the fillnfeed speed to cut the film

perpendicularly to the filn1feed.di’27[;on. 7

269 56—

‘1
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During and after the cutting operation, the film1B is guided by the
sypport roller 64 so that even if the dianeter of the pressure applying
roller 28 is small, the filmis fed without sliding on the fixed cutting
~menber 62B of the cutter 62. During the conplete application of the
film1lB to the base plate 6 and after the cutting operation, the vacuum
suction bar 76 starts attracting the filmon the” bar so that the film
slides on the outer surface of the bar while being conpletely applied to
the base plate 6. Wen the | eading edge of the film 1B is near the suction

N
Q‘ .
W
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bar 76, the bar is rotated around the pressure applying roller 28 toward
the base plate 6 so that the bar keeps attracting the filmthereon until
i nmredi ately before the application of the filmto the base plate is
conpl eted. Thus, an appropriate tensile force is applied to the

42 : 3

FIG. 3
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"filmi1B to prevent it fromwinkling or the Iike. After the film1B is cut
by the cutter 62, the suction plate 56 and the film hol di ng nenber 60
.attract the trailing portion of the filmso that the trailing portion is

held on the suction platée 56 and the nmenber 60. Thereafter, it is
determ ned whether the film applying ofperation of the apparatus shoul d be
continued. If it is determned that the filmapplying operation should be

continued, steps 5-9 are performed again. If the operation is. not to be
continued, the operation is terninatef:lc; Z;
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According to the present invention, first and second nounting nenbers are
not fitted with support nenbers and drive cylinders or-the |like for
driving film feed nmenbers separately fromthe support menbers. Thus, the
filmapplying apparatus is snmaller and has a reduced weight to facilitate
positioning, and thus a quick applyingZ%operation may be perforned.
Further, the applying capacity of the appara8is is expanded, and the

structure of the apparatus is nade sinplerf Further, since drive
cylinders are provided to T T=“=K
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si mul t aneously apply notive power to the first and second nounting nenbers
to precisely equalize the tentative application forces of the first and
second filmfeed nmenbers, nodul ating the applying forces separately from
each other is unnecessary, and the 43
operation of the apparatus is nade easi e and has
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i ncreased efficiency. The present invention is not confined to the
above- described enbodi nents, but may be enbodied or practiced in other
.vari ous ways wi thout departing fromthe spirit, scope, or essential
character of the invention, as defined in the appended cl ai ns.
- 7

FIG. 7
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-44 - \Wat is clainmed is: 1. A filmapplying nmethod conprising the
steps of: conveying a base plate having first and second sides to a film
applying position; attracting |eading edges of filnms onto first and second
filmfeed nenbers opposed to said first and second sides of said base
plate, said first and second filmfeed genbers being secured to first and
second nounting nenbers slidably supported by a body frane of a film
appl yi ng apparatus; noving said first g eco filmfeed nenbers toward
| eadi ng edges of the first and second g1 of Apai d base plate, such that
the | eading edges of said filnms are tentatTvely applied to the |[eading
edges of said first and second sides of said base plate respectively, by
driving said first and second nounting nenbers wi only a nmotor through
rack- pi ni on mechani sns from f{espéédtive] oibgi n itions towajd said base
pl ate such that said first apd setopd feed Xfrenb arefpositioned in
predeterm ned positions at ajpflescr i eEagai d base pl at e,
sai d predeterm ned positions|bdi ng

L 102A
. 68
~102
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close to said base plate as conpared to the original positions,.
simul taneously driving said first and second nounting nenbers
fromsaid predetermined positions toward said base
tentatively applged to said first and
respectively; driving said first and .
om sai d base plate utilizing only said drive
alively applied to said base plate;.
|rst and second sides of said base
at each ofgpaid filnms conpletely
&Zorresponding to that
.» ordlng to claim1,

drive «cylinders

pl ate such that said filnms ghpe
second sides of said base
second nounting nmenbers away
cylinders after said filns . @
g
IL rI

Thy

conpl etely appl ying
pl ate by pressure apj
applied to said firsf
of said base plate.

wherein said prescri
appl yi ng met hod conp

first and second si d¢

of filnms onto first i

ﬂl

at e,
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menbers opposed to said first and second sides of said base plate, said

.first and second filmfeed nenbers being secured to a first and second

‘mount i ng menbers slidably supported by a body frame of a film applying

apparatus; noving said first and seconqyiilnlfeed menbers toward | eadi ng

edges of the first and second sides of I d base plate, such that the
prie

| eadi ng edges of dard|fifl ns jarle tentjt vely Bp l o thefl eadi ng edgds of
said first and sedofgl |si|des jof{ said e platel respeftively, cqmletely _
applying said filns jaEl |sildes of| sji d bakse| pl aje| such that e?ch of |said
films conpletely gpplijed & sgid firft ggd spcpnd ¥i fes has a lfength
correspondi ng to tfh of E?Id base =
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such that said éd:ﬁ%ytﬁrgeattﬁigkaﬁlh&?'h\&v@ﬂg A4 S8kghndisidss and second si des

respegs |rst and second nounti ng
menbers away fron1s§%g Qsﬁﬁﬁ} y said drlve cylinders after

base pl ate,

said films are %@Fﬂ‘iﬁ-ﬂ% &Sﬁ}q% @lol
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The film

appl yi ng met hod dtimifeed gnembersioppdsediter mid fist dndrsewomdoed di stance is 2
cm from sai d basesi@efof said base plate, said first and second film

feed members being secured to first and second
mounting members slidably supported by a body
frame of a film applying apparatus;

moving said first and second film feed members.
toward leading edges of the first and secound sides’
of said base plate, such that the leading edges of

said films are tentatively applied to the leading'

edges of said first and second sides of said base
plate, respectively, by

driving said first and second mounting members wu:h

. onlv a motor through rack-and-pinion mechanisms
" from respective original positions toward said base
place such that said first and: second feed members
are positioned in predetermined pasitions at a pre-
- scribed distance from said base plate, said predeter-
mined positions being close to said base plate as
compared to the original positions, and then simul-
taneously driving said first and second mounting
members via only drive cylinders from said prede-
termined posmons toward said base plate such that
* said films are’tentatively applied to said first and
second sides of said base plate, respectively;
‘drving said first and second mouating members
away from said base plate utilizing only said drive
cylinders after said films are tentatively applied to
said base plate; and
completely applying said films to said first and second

sides of said base plate by pressure applying rollers

such that each of said films completely applied to-

said first and second sides has a length correspond-
ing to that of said base plate.
The film applying method accordmg to claim 1,

wherem said prescnbed distance is 2 cm from said base-

plate.
3. A film applying method comprising the steps af:
conveying a base plate having first and second sides
to a film applying positiog;
attaching leading edges of films onto first and second
film feed members opposed to said first and second

This Sheet Has Been Replaced

RTLIEL Il

AR



THIS SHEET HAS BEEN
REPLACED

- 45 -

REPLACEMENT SHEET

23 UL 1997

sides of said base plate, said first and second film
fesd members being secured to first and secoad
mounting members slidably supported by a bady
-frame of 2 film applying apparartus;

moving said {lcst and second film feed members

toward leading edges of the first and second sides
of said base plate, such that the leading edges of
said films are tentatively applied to the leading

edges of said first and second sides of said base’

plate, respectively;

completely applying said films to said sides of said
base plate such that each of said films completely
applied to said first and second sides has a length
corresponding to that of $aid base plate;

whersin said moving step further comprises. driving

said first and second mounting members with only
2 motor through rack-and-pinion mechanisms from

" respective original positions toward said base plate

such that said first and second feed members are
positioned in predetermined positdons at a pre-
scribed distance from said base plate, said predeter-
minad positions being close to said base plate as
compared to the original positons;
simultanegusly- driving said first and second mount-
' ing members via only drive cylinders from said
predetermined positions toward said base plate

. such that said films are tentatively applied to said

first and second sides of said base plate, respec-
tively; and

driving said first and second mounting members

away from said base plate utilizing only said drive
cylinders after said films are tentatively applied to
said base plate.

4. The film applying method accordmc to claim 3,

wherein said prescribed distance is 2 cm from said base
| plate.
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What is claimed is:

1. A film applying method comprising the steps of:

conveying a base plate having first and second sides to a film
applying position;

attracting leading edges of films onto first and second film feed
members opposed to said first and second sides of said base
plate, said first and second film feed members being secured to
first and second mounting members slidably supported by a body
frame of a film applying apparatus;

moving said first and second film feed members toward leading
edges of the first and second sides of said base plate, such that
the leading edges of said films are tentatively applied to the
leading edges of said first and second sides of said base plate
respectively, by

driving said first and second mounting members with only a motor

. through rack-pinion mechanisms from respective original positions |
' toward said base plate such that said first and second feed

members are positioned in predetermined positions at a prescribed
distance from said base plate, said predetermined positions being
close to said base plate as compared to the original positions,.

‘and then simultaneously driving said first and second mounting
.members -via only drive cylinders . from. said . predetermined.

positions toward said base plate such that said films  are
tentatively applied to said first and second sides of said base
plate, respectively; .

. driving said first and second mounting members away from said

base plate utilizing only said drive cylinders after said films
are tentatively applied to said base plate; and :
completely applying said films to said first and second sides of
said base plate by pressure applying rollers such that each of
said films completely applied to said first and second sides has
a length corresponding to that of said base plate.

2. The film applying method according to claim 1,
wherein said prescribed distance is 2 cm from said base plate.

3. A film applying method comprising the steps of:
conveying a base plate having first and second sides to a film
applying position; :
attaching leading edges of films onto first and second film feed
members opposed to said first and second sides of said base
plate, said first and second film feed members being secured to
a first and second mounting members slidably supported by a body
frame of a film applying apparatus;

moving said first and second film feed members toward leading
edges of the first and second sides of said base plate, such that
the leading edges of said films are tentatively applied to the
leading edges of said first and second sides of said base plate
respectively; :
completely applying said films to said sides of said base plate
such that each of said films completely applied to said first and
second sides has a length corresponding to that of said base

plate;
A —
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wherein saldWMoVing step rurther comprises driving said first and
second mounting members with only a motor through rack-pinion
mechanisms from respective original positions toward said base
plate such that said first and second feed members are positioned
in predetermined postions at a prescribed distance from said base
plate, said predetermined positions being close to said base
plate as compared to the original positions;

simultaneously driving said first and second mounting members via
only drive cylinders from said predetermined positions toward
said base plate such that said films are tentatively applied to
said first and second sides base plate, respectively; and
driving said first and second mounting members away from said
base plate utilizing only said drive cylinders after said films
are tentatively applied to said base plate.

4. The film applying method according to claim 3, wherein- said
prescribed distance is 2 cm from said base plate. - °
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FILM APPLYING METHOD AND FILM APPLYING APPARATUS

ABSTRACT OF THE DISCLOSURE
A film applying apparatus includes upper and lower

mounting members for upper and lower.suction plates,
which are driven by a servomotor through pinions and
racks to move the suctién.plates to positions located at
a prescribed distance from a base plate. <Thereafter,
power is applied to the upper and lower mounting members
by common pneumatic cylinders to move the upper and
loﬁer suction plates from their positions toward the
base plate to tentatively apply films to the upper and
lower sides of the base plate. The tentative applying
forces of the upper and lower suction plates are equal
~ to each other. _After the tentative-film-application,
the suction plates are quickly moved away from the base
pPlate. A film applying method also is provided. With
this structure and methdd, support members for first and
second film feed members are dispensed with to reduce
the operation time of the film applying apparatus and to
simplify the structure thereof, and power from common
drivers to the film feed members is applied to equalize

the tentative applying forces to the suction plates.

FIGURE 1



