%_FI LM APPLYI NG METHOD AND APPARATUS FOR CARRYI NG OQUT THE SAME BACKGROUND
“OF*THE INVENTI®N 1. Field of the Invention This invention relates to a _
nmet hod ‘and apparatus for applying a filmto the surface of a base plate for
a printed circuit board, for exanple. 2. Description of the Prior Art In a
process for the manufacture of printed circuit boards used for electronic
equi pnent such as conputers, a lamnated fil mconsisting of a

| i ght-transm ssible support film (base filmgenerally represented by a
synthetic resin filmnmade from pol yester), a photosensitive resin |ayer and
a cover filmis applied onto a conductive surface |layer of a printed
circuit board after the cover filmis separated or renoved.. Then, a
circuit pattern filmis laid over the lamnated filmand, thereafter, the
phot osensitive resin layer is exposed for a predeterm ned period of tine
via the circuit pattern filmand the light-transm ssible support film
Subsequent |y, the |ight-rmmanawrpssibhé eMETHOD iV evppardToudnd after that the
exposed photosensitive resin |ayer is devel oped to fabricate an etching
mask pattern which is subséﬁﬁbﬁ%?§yﬂ¥%dnpbTmﬁmﬁhyga unnecessary portion of

t he photosensitive resin layer by etching to thereby

BACKGROUND OF THE iNVENTION

1. Field of the Invention

This invention relates to a method and apparatus for
applying a film to the surface of a base plate for a -
printed circuit board, for example.
2. Description of the Prior Art

In a process for the manufacture of printed circuit
boards used for electronic equipment such as computers, a
laminated film consisting of a light—transmissibie support
lfilm (base film generally_represented by a synthetic resin ;
£ilm made from polyester), a photosensitive resin layer and
‘a cover film is applied ¢ﬁ£o a conductive surface layer of
-a printed circuit board.after the cover film is separated
or removed. Then, a circuit pattern film is laid over the
laminated film and, thefeafter, the photosensitive resin -
layer is exposed for & predetermined period of time via the
circuit pattern film and the 11§ht~transmissib1e support
film. Subsequently, the light-transmissible film is
removed, and after that the exposed photosensitive resin
1ayer is developed to fabricate an etching mask pattefn
'which is subsequentli‘ﬁsed to remove a unnecessary portion
of the photosensiiive resin 1§yer by etching_to thereby

produce a printed circuit board having a predetermined

circuit pattern.



pr.oduge a printed circuit board having a predetermned circuit pattern
2 ‘An apparatus used for applying the laminated filmis constructed such
that a continuous lamnated filmwound on a filmsupply roll is first
guided to the | eading end of a base plate being conveyed by a conveying
means, with the photosensitive resin layer |located on a base plate side,
then tacked or tenporarily applied to the |eading end of the base plate by
a tacki ng nenber novable toward and away fromthe base plate, and
thereafter applied, under pressure, to the base plate by a | am nation rol
while the base plate is being conveyed. The pressure application of the
filmto the base-plate is achieved so that the | ength of application of the
filmis substantially equal to the Ilength of the base plate. To this end,
the supplied filmis cut off or severed into pieces of the predeterm ned
application length by a filmcutting neans di sposed adjacent to the tacking
nmenber. The coven dp#matmssaysauafenl applmeimg/emaelltahemamedf amm O or
alternatively behi nd é hI mltacklngtfeans ]Th%_fu f Skln means,  as
di scl osed ﬁ°§§ ﬁﬁ%& such that a nuous laminate m wound on

a £film supply roll is first guided to the leading end of a

base plate being conveyed by a conveying means, with the

photosensitive resin layer located on a base plate side,

then tacked or temporarily applied to the leading end of

the base plate by a tacking member movable toward and away

from the base plate, and thereafter épplied, under

pressure, to the base plate by a lamination roll while the

base plate is being conveyed. The pressure application of

the £film to the base plate is achieved so that the length

of application of the film is substantially equal to the

length of the base plate. To this end, the supplied film

is cut off or severed into pieces of the predetermined

application length by a film cutting means disposed

adjacent to the tacking member. The cover film is

separated or removed either in front of or alternatively

behind the film tacking means.

The f£ilm tacking means, as disclosed in-ﬁaganese

Patent Laid-open Publication No. 63-117487, for example, is

composed of a main vacuum suction plate having in its front

surface a plurality of suction holes (grooves) for holding

the f£ilm on the front surface by suction, and a film

, tacking member dispoéed on a leading end of the main vacuum

suction plate and-having a round or triangular shape in
_cross section. The film tacking means, as a whole, is

'movable toward and away from the base plate to achieve film



Patenf Lai d-open Publication:No. .63-117487, for exanple, is conposed of a
mai n vacuum suction plate having in its front surface a plurality of
suction holes (grooves) for holding the filmon the front surface by
suction, and a filmtacking nmenber di sposed on a | eading end of the main
vacuum suction plate and having a round or triangular shape in cross
section. The filmtacking neans, as a whole, is novable toward and away
fromthe base plate to achieve film 3 supplying and tacki ng operation.
The filmtacking neans may acconpany a fil m hol di ng nmenber which has a
front end provided with suction holes (grooves) and is disposed adjacent to
a base plate side of the filmtacking neans, .as discl osed in Japanese

Pat ent Publication No. 7-35101, for exanple. The film holding nenber while
hol ding a | eading edge of filmby suctien is retracted froma fil m passage
pl ane to cause the leading filmedge to wap around and then adhere to the

rounded or tdy Ldl ahgadh R NG Rfrak B8nf i | m tacki ng means by suction.
When t he filnfﬁgg?ogbg cut orlggvgggg, tﬂe filmholding menber is slightly

nmoved toward t he Thgs&ipmatacking means may accompany a film holding

member which has a front end provided with suction holes
fgrooves) and 1s disposed adjacent to a base plate side of
the film tacking means, as disclosed in Japanese Patent
Publication No. 7-35101, for example. The film holding
member while holding a leading edge of film by suction is
retracted from a film passage plane to cause the leading
film edge to wrap around and then adhere to the rounded or
triangular leading end of the film tacking means by
suction.

When the film is to be cut or severed, the film
holding member is slightiy moved toward the base plate in
synchronism with the movement of the tacking member to
hold, by suction, a portion of the film adjacent a
predetermined cutting portion, thereby exerting a tension
on the trailing end of the film while the film is being
cut.

The film tacking means, when achieving the'film supply
and tacking operation, moves toward the base plate while
the film is held on the front surface of the taéking
member. Upon completion of the film Supplying and tacking:
‘operation, the film p?cking ﬁeans ceases from holding the

+ £ilm by suction and then moves in a direction away from the
base plate. Witﬁ-ceasg of the-suction on the film, the
film is placé@ in a condition spaced from the front surface

of the fiiﬁ tacking means.



synchgonismwi th the novenment of the tacking menber to hold, by suction, a
portion of the film adjacent a predeterm ned cutting portion, thereby
exerting a tension on the trailing end of the filmwhile the filmis being
cut. The filmtacking neans, when achieving the filmsupply and tacking
operation, noves toward the base plate while the filmis held on the front
surface of the tacking nenber. Upon conpletion of the film supplying and
tacki ng operation, the fil mtacking means ceases from holding the film by
suction and then noves in a direction away fromthe base plate. Wth cease
of the suction on the film the filmis placed in a condition spaced from
the front surface of the filmtacki ng neans. 4 Subsequent to the
tacking, the filmis pressure-bonded or applied with pressure to the base
plate by neans of a lamnation roll whije the base plate is being conveyed.
During that tine, the filmis kept free fromengagenent with the front

surface of the fbhﬂh&&&&{l%&%&sta\mﬂgth&élfmsig fblkgess%@ J3dak@ €ach

of base plates fed in succession, the filmsupply and tacki ng operation
or applied with pressure to the base plate by means of a

lamination roll while the base plate is being conveyed.
During that time, the film is kept free from engagement
with the front surface of the £film tacking means.

When the film is to be applied to each of base plates
fed in succession, the film supply and tacking operation
and the subsequént pressure-bonding operation are repeated
frequently. |

The leading end of the film tacking member is provided
with a heater by means of which the leading end of the £ilm
tacking member is heated to ensure tacking of the film
relative to the leading end of the basg plate.

As disclosed in Japanese Patent Laid-open Publication
No. 63-117478 specified above, the cover film is generally
separated or_removed in front of the tacking member of the
film applying apparatus.

i In the thin film applying apparatus disclosed in
aforesaid Japanese Patent Publication No. 7-35101, the film
cutting means comprises a rotary cutter composed of a
stationary knife and a rotary knife. The stationary knife
is movable back and forth in a direction perpendicular to
’thg'film passage plane. Thé film holding member is movable
. back and fdrth.togetﬁer with the stationary knife and also
movable relative to the statiopary.knife in the direction |

of movement of the film.

To achieve this movement, a mechanism is provided,



and the subsequent pressure-bonding operation are repeated frequently. The
| eading end of the filmtacking nenber is provided with a heater by neans
.of which the |eading end of the filmtacking nmenber is heated to ensure
tacking of the filmrelative to the | eading end of the base plate. As

di scl osed in Japanese Patent Lai d-open Publication No. 63-117478 specified
above, the cover filmis generally separated or renoved in front of the

t acki ng nenber of the filmapplying apparatus. In the thin filmapplying
apparatus disclosed in aforesaid Japanese Patent Publication No. 7-35101,
the filmcutting neans conprises a rotary cutter conposed of a stationary
knife and a rotary knife. The stationary knife is novable back and forth in
a direction perpendicular to the filmpassage plane. The film hol di ng
menber i's novable * back and forth toYether with the stationary knife and
al so novable relative to the stationary knife in the direction of novenent

of the filmyak0QRGE¥EnHEEELAD IR Eext 8ndBREMbWELE By PE M dLd, 5
i ncl udi ng connecting bars extending upwardly froma
stationary-knife support member in parallel relation to the
£film passage plane. The film holding member is slidably
coupled with the connecping bars for movement along the
latter.

The stationary-knife supporﬁ member is mounted via
support rails on a body of the'apparatus and movable back
and forth by a pneumatic cylinder in the direction
perpendicular to the film passage plane.

The rotary knife which constitutes one part of the
rotary cutter must be displaced away from the stationary
knife to permit passage of the leading edge of the film
through a space between the rotary and stationary knives
for setting the film supply roll. To this en&, the thin
film applying apparatus disclosed in the aforesaid Japanese
Patent Publication No. 7-35101 further includes sliding
members supporting thereon the rotary knife and slidably
mounted on the body of Lhe apparatus, and.locking knobs for
locking the sliding members in a cutting position of the
rotary cutter and a standby position remote from the
cutting position. ' |

In the thin film applying apparatus disclosed in the

‘aforesaid Japanese Pé}ent Publication No. 7-35101, since

, the film holding member is driven, via the stationary-knife
support member aﬁd the connecting bars, in a direction |
perpendicular to the film passage plane, the connecting ._ : -

bars are subjected to a beﬂding force or a shearing force



statienary-knife support nenber in parallel relation to the fil m passage

pl ane. The filmhol ding menber is slidably coupled with the connecting bars
for novenent along the latter. The stationary-knife support nenber is
nounted via support rails on a body of the apparatus and novabl e back and
forth by a pneumatic cylinder in the direction perpendicular to the film
passage plane. The rotary knife which constitutes one part of the rotary
cutter must be displaced anay fromthe stationary knife to permt passage
of the leading edge of the filmthrough a space between the rotary and
stationary knives for setting the filmsupply roll. To this end, the thin
fil mapplying apparatus disclosed in the aforesaid Japanese Patent
Publication No. 7-35101 further inclgdes sliding menbers supporting thereon
the rotary knife and slidably nounted on the body of the apparatus, and

| ocki ng knobs for |ocking the sliding nenbers in a cutting position of the
rotary cutttemdimg dosbandbyr pisidrmonherenotredt bng thersute isurepesi tion. In

the thin fi I’?r\pk?ng};laé 8 gggar at us .di sc# sed n the %ores@%} Japanese Pat ent
Publ i cati orf 151987 R % o ﬁo? 9ven, via the
st ati onar y rdiide®,S bPebhe tEGRRE b A% the aeﬂﬂe@uﬂg baFs, in a direction
perpendi cular to the film passage pl ane, the connecting

A further problem is that when the rotary knife of the
rotary cutter ‘is moved first in one direction from the
cutting position to the standby position remote from the
£film passage plane and then in the opposite direction from
the standby position to the .cutting position so as to
replace the film, the locking knobs must be pulled out to
unlock or release the rota:y knife from the body of the
apparatus. Such manual pulling operation requires an
uneasy working posture in which the operator grips the
knobs with its fingers while_stret?hing out both hands from
the outside of the apparatus. The apparatus is, therefore,
extremely uneasy to maniphlate} .

The tacking member muét be stopped exactly at a film-
'sucking position, a film;técking position and a f£ilm-
cutting position. For this purpose, it may be considered
that the tacking member is driven by a servomotor, the
number of revolution of which is detected in terms of
pulses to perform a control of £he servomotor according to
the detected values. However, since the base plates to be
applied with £films have various different thickness, this
arrangement would'end&hn;ér'difficulties that a preset
pulse number in a_contr611eramust be changed each time a
.base plate of a different thickness is to be processed.

ﬁﬁrthermore, even if stopping of the tacking member at



hars qre subjected to a bending force or a shearing force 6 tending to
bend or ‘deform the connecting bars to such an extent as to cause a

mal functi on of the film hol ding nmenber, or sonetines break the connecting
bars. A further problemis that when the rotary knife of the rotary cutter
is noved first in one direction fromthe cutting position to the standby
position renote fromthe fil mpassage plane and then in the opposite
direction fromthe standby position to the cutting position so as to
replace the film the | ocking knobs nmust be pulled out to unlock or rel ease
the rotary knife fromthe body of the apparatus. Such manual pulling
operation requires an uneasy working posture in which the operator grips
the knobs with its fingers while stretching out both hands fromthe outside
of the apparatus. The apparatus is, therefore, extrenely uneasy to
mani pul ate. The tacking nmenber nust be stopped exactly at a film sucking
position, a {hbmiacki tkbGs) HoRRt88E fs fddHReveBild N RASIteOBs EOr this
purpose, it may be considered that the tacking nenber is driven by a
servonot or, thetnohber of impuoivedi cpntioliHind darukacnt @d tiackdagns of

failure is still unavoidable because the servomotor can
only generate a torqﬁe insufficient to produce the
necessary pressure.

In the case where two fllms are to be applied to
opposite surfaces of a base plate, two sald tacking members
are operated in synchronism with each other to grip the
base plate from upper and lower sides. In this case, if
the base plate cartied on base-plate conveyor rollers is
displaced upwardly from a reference position, the lower
tacking member can only exert an insufficient pressure on
the base plate via a film disposed therebetween, thus
causing a tacking faiiure.

SUMMARY OF THE INVENTION

With the foregoing problems of the prior art in view,
it is an objedt of the present invention to provide a film '
applying method and an apparatus for carrying out the same,
which are capable.of guaranteeing reliable operation of a
film holding member without causing malfunction or |
involving breakage of a_member used for guniding the film
holding member in parallel with the f£ilm.

, Another object gf the present invention is to provide
. a £film applying methdd which is capable of temporarily

applying or tacking a film onto a base plate with

reliability. o .

A further objedt of the present invention 1is to



pul ses to performa control of the servonotor according to the detected

val ues. - However, since the base plates to be applied with filnms have
various different thickness, this arrangenent would encounter difficulties
that a preset pulse nunber in a controller nust be changed each tinme a base
plate of a different thickness is to be processed. Furthernore, even if

st oppi ng of the tacking nenber at 7 the exact tacking position is
achi evabl e by virtue of a controller of inproved controlling accuracy, a
tacking failure is still unavoi dabl e because the servonotor can only

generate a torque insufficient to produce the necessary pressure. In the
case where two filnms are to be applied to opposite surfaces of a base -
plate, two said tacking nmenbers are operated in synchronismwth each ot her
to grip the base plate fromupper and $ower sides. In this case, if the
base plate carried on base-plate conveyor rollers is displaced upwardly

froma ref er 6pGes A0S 14190y abBQyiﬁUWHpﬁéyﬁihggwﬂ&@HeRsCéQpQBhX §xert an
i nsufficient” pressure on the base plate via a filmdi sposed therebetween,

t hus caus|ngfaetkﬁﬂ@ﬂkydiﬂdsurgnlocking a rotary knife of a rotary

cutter for the subsequent movement of rotary knife toward
ané away from a stationary knife.

The present invention has solved the above-described
problems by a film applying method of the type, wherein a
coritinuous film composed of a light-transmissible support
film, a photosensitive resin layer and a cover film
laminated one above another is withdrawn from a film supply
roll, and after the cover film 1s separated, the continuous
film is guided to the vieinity of a leading end of a base
plate conveyed by a cohveying means, with the
photosensitive resin.layer situated on & base plate side,
while the f£ilm is held by suction on a tacking member which
is movable toward and away from the base plate and ‘also on
a £film holding member which is disposed adjacent to the
tacking member at a base plate side thereof, subsequently
the £film holding member is retracted for causing a leading-
edge ef the film to wrap around a leading end of the '
tacking member, them the leading edge of the film is tacked
onto the leading end of the_base'plate by the tacking

member, thereafter the film is pressure—-bonded to the base

-

plate by lamination rolls while the base plate is being
» conveyed, wherein when said pressure-bonding is started,
the tacking member is spaced from the base plate along a
film passage plane, whereih before the film is cut, while

the tacking member is moved toward the base plate in



SUMVARY OF THE | NVENTI ON Wth the foregoing problems of the prior art in
view, it is an object of the present invention to provide a fil m applying
met hod and an apparatus for carrying out the same, which are capabl e of
guaranteeing reliable operation of a filmhol ding nenber without causing
mal functi on or involving breakage of a nenber used for guiding the film

hol ding nmenber in parallel with the film Another object of the present
invention is to provide a filmapplying nethod which is capabl e of
tenporarily applying or tacking a filmonto a base plate with reliability.
A further object of the present inventionis to 8 provide a film
appl yi ng apparatus which is capable of facilitating easy unl.ocking a rotary
knife of a rotary cutter for the subsequent novenent of rotary knife toward
and away froma stationary knife. The Present invention has solved the
above-descri bed problens by a fil mapplying nethod of the type, mhereln a

cont’i nuous fL{MeAsPOsedi®h dobbabic tdANRHE $3ikl, € t2uPRAh fi! He1& by

phot osensitive resin |ayer and a cover film
suction on the tacking member at a portion upstream of a
predetermined cutting portien, then while the film holding
member, wﬁich has been standing by at an advanced position
located on the film passage plane, is moved in synchronism
with movement of the tacking member, the film is held by
suction on the film holding member at a portion immediately
upstream of the predetermined cutting portion,
subsequently, while the tacking member and the film holding
member are moved in eypchronism toward the base plate, the
film is cut by a rotary cutter composed of a rotary knife
rotatable about an axie of rotation extending parallel to
the film passage plahe, and a stationary knife movable
toward and away from the rotary knife, and the tacking
member and the £ilm holding member are stopped before the
£film holding member comes in contact with the stationary
knife of the rotary cutter.

Further, in the film applying method of the present
invention, the film holding membef is movably supported
along the film passage plane and is urged in a direction
away from a base-plate cenveyance plane, and when the

tacking member moves in synchronism with movement of the

-

film toward the base_plate immedlately before the £ilm is
cut, the film holdin; member comes in contact with the
tacking member and then is forced by the latter to move
toward the base plate in eynchronism with movement of the

tacking member.



l.am nated one above another is wthdrawn froma filmsupply roll, and after
the cover filmis separated, the continuous filmis guided to the vicinity
of a leading end of a base plate conveyed by a conveying neans, with the
phot osensitive resin |ayer situated on a base plate side, while the filmis
hel d by suction on a tacking nenber which is novable toward and away from
the base plate and also on a filmhol ding nmenber which is di sposed adj acent
to the tacking nenber at a base plate side thereof, subsequently the film
hol di ng menber is retracted for causing a | eading edge of the filmto wap
around a | eading end of the tacking nenber, then the | eading edge of the
filmis tacked onto the | eading end of the base plate by the tacking
menber, thereafter the filmis pressure-bonded to the base plate by

| am nation rolls while the base plateois being conveyed, wherein when said
pressure-bonding is started, the tacking nmember is spaced fromthe base

plate along a f| ssage pI ne, m% pre tht filmig cut, while the
t acki ng nenber "‘r’r’gs 859\Iar P e gi@ 5?%?% 7% meeﬁoéﬁ?ch ismwth
novenent  of ﬁmefnltl Ahvbhe1bh) MHe femdsbyp$PCEd DD, Otnd headiaglg Nng nenber at
a portion upstreamof a

member, the f£ilm holding member and the lamination roll are

disposed on each of upper and lower sides of the base-plate

conveyance plane to apply two said films to opposite

surfaces of the base plate, and when the films are tacked

- to the base plate, the tacking member on one side is

stopped while one film is held in contact with one surface

of the base plate by the leading end of the same tacking

member, and while keeping this condition, the other film is

forced against the other surface of the base plate by the

leading end of the tacking member on the opposite side, so

that the two films are fdrced against the opposite surfaces .

of the bése plate with the base plate gripped between the

leading ends of the.tWO éacking members. !

‘Furthermore, in the film app;ying'methodfof the
present invention, base plate is conveyed on.the conveying
means disposed horizontally, the tacking member on said one
side is kept to be on standby while being held in contact
with the under surface of the base plate on the conveying
means via one film, and the tacking member on said other
side is brought into contact with the base plate on the
'upper surface of the pohveying means via the other film.

' Furthérmore,_in'the film applying method of the
present invention, when the film 1s tacked onto the leading
end of the base plate by the leading end of the tacking

member, the tacking member performs its stroke from an



predeterm ned cutting portion, then while the film holding nmenber, which
has been standing by at an advanced position | ocated on the fil m passage

pl ane, is nmoved in synchronismwth novenent of the tacking nenber, the
filmis held by suction on the film hol ding nmenber at a portion inmediately
upstream of the predeterm ned cutting portion, subsequently, while the

t acki ng nenber and the filmhol ding nenber are noved in synchroni smtoward
the base plate, the filmis cut by a rotary cutter conposed of a rotary
knife rotatable about an axis of rotation extending parallel to the film
passage plane, and a stationary knife novable toward and away fromthe
rotary knife, and the tacking nenber and the film hol di ng menber are

st opped before the film hol di ng nenbgh_cones in contact with the stationary
knife of the rotary cutter. Further, i'n the filmapplying nethod of the
present invention, the film holding nmenber is novably supported along the

film passage-iang deditsol gtk N2 rdinbeet EPOmaNeyats O S dase-pl ate
conveyance plane, and when the tacking nmenber noves in synchronismwth
movenent ofcarnweyance pdaned towaidshddepbase-Phabdi aorvgydrdermlane i Imis

ch % LTS AeITOTREL PUESneSO A6 MORD LU Lok mhter and

with novenaliosy tiohehkabksagp®d&lonveyance plane, the tacking
member is driven by a motor while the position of the
tacking member is controlled according to a detected number
of revolution of the motor, and from said position close to
the base-plate conveyance plane to a position where the
tacking member comes in contact with the base plate via the
film, the tacking member is driven by a cylinder device,
and the tacking member performs its stroke returning to the
original position in such a manner that from said position
of contact with the base plate to a position close to the
original position, the.tacking member is driven by the
motor &hile the position of the tacking member is
controlled according to a detected number of revolution of
the motor, and from said position close to the original
position, the tacking member is driven by the cylinder
device. '

Furthermore, in the film applying method of the

present invention, in said feturn stroke, form said
position of contact with the base plate to said position

blqse to the original_position, the tacking member is

driven jointly by the motor and the cylinder device.
Furthermore, in the film'gpplging method of the
present invention, in sq}d'stroke approaching the base-

plate conveyance plane, the tacking member is stopped at’



10 Fursthernore, in the filmapplying nethod of the present invention, the
filmsupply roll, the tacking nmenber, the filmholding nenber and the

| am nation roll are disposed on each of upper and | ower sides of the
base- pl ate conveyance plane to apply two said filns to opposite surfaces of
t he base plate, and when the filns are tacked to the base plate, the

t acki ng nenber on one side is stopped while one filmis held in contact

wi th one surface of the base plate by the | eading end of the sane tacking
menber, and while keeping this condition, the other filmis forced agai nst
the other surface of the base plate by the | eading end of the tacking
menber on the opposite side, so that the two filns are forced against the
opposite surfaces of the base plate with the base plate gripped between the
| eadi ng- ends of the two tacking membetrd. Furthernore, in the filmapplying
met hod of the present invention, base plate is conveyed on the -conveying

nmeans di spoggfla hgdd zondaldi1bset b8 {R€KG -FARRRr cBRveghdcang18hde dsq kept to
be on standby while being held in contact with the under surface of the
base pl ate aftehethrhass pdareahs eonvened o @ tasdingereadékiony. neéMber on

sai d ot her tacking member is driven by said cylinder device to tack

the leading edge of the film onto the base plate.

The present invention has solved the above-described
problehs by a film applying apparatus qf the type, wherein
a continuous film composed of a light-transmissible support
film, a photosensitive resin layer and a cover film
laminated one above another is withdrawn from a film supply
roll, and after the cover film'is separated, the continuous
£ilm is guided to the vicinity of a leading end of a base
plate conveyed by a conveying means, with the
photosensitive resin layer situated on a base plate side,
while thé film is held by suction on a tacking member which -
is movable:toward and away from the base plate and aiso on
a f£ilm holding member which is disposed adjacent to the
tacking member at a base plate'side théreof, subsequently
the film holding member is retracted for causing a leading.
edge of the film to wrap around a leading end of the
tacking member, then the leading edge of the £film 1is tacked
onto the leading end of the base plate by the tacking
member, thereafter the film is pressure-bonded to the base
blate by lamination rolls while the base plate is being

v conveyed, wherein when said pressure-bonding is started,
the tacking membe; is spaced from the base plate along a
ﬁilm passage_plane, and subsequently the f£ilm is cut at a

position close to the film holding member by a rotary



gside ks brought into contact with the base plate on the upper surface of
the conveying neans via the other film Furthernore, in the filmapplying
nmet hod of the present invention, when the filmis tacked onto the | eading
end of the base plate by the | eading end of the tacking nenber, the tacking
menber perforns its stroke from an original position which is renote
froma base-pl ate conveyance plane, toward the base-pl ate conveyance pl ane
in such a manner that fromthe original position to a position close to the
base- pl ate conveyance pl ane, the tacking nmenber is driven by a notor while
the position of the tacking nenber is controlled according to a detected
nunber of revolution of the notor, and fromsaid position close to the
base- pl ate ‘conveyance plane to a position where the tacking menber cones in
contact . with the base plate via the fi3m the tacking nenber is driven by a
cylinder device, and the tacking nmenber perforns its stroke returning to

t he original 03|t|on a manner_that fromsaj d position of contact
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menber is controlled according to a detected nunber. of revol ution of
and a stationary knife movable toward and away from the
rotary knife, wherein when the film is cut, the film
holding member is advanced to the film passage plane to
hold the film thereon by suction together with the tacking
member, sald apparatus further-includes; a pair of support
bases attached to a body of said apparatus at positions
outside the opposite ends of said stationary knife in the
widthwise direction of the f£ilm and movable in a direction
parallel to the direction of feed of the film, a pair of
,fore-and-aft guide fails disposed on said support bases,
respectively, and extemding in a direction perpendiculaé to
said film passage plane, and a pair of stationary-knife,
support members and a ﬁair of film-holding-member support
mechanisms that are supported by_a pa;r of movable blocks,
respectively, of sald fore-and-aft guide rails, wherein
said stationary-knife suppbrt members support said oppoSite
ends of said stationary-knife and said film-holding-member
support mechanisms support opposite ends of said film
holding member, wherein said_film-holding—member support
mechanism includes a pair of springs supporting the film
'ho;ding member while permitting movement of the f£ilm
' holding member a{ong said film passage plane within a
predeterﬁined range of d;stanqe-and_urging the film holding
member in a direction away from a base-plate_ passage plane,

and wherein a pair of pressure mechanisms is provided



the motor, and fromsaid position close to the original position, the
‘tacking nmenber is’'driven by the cylinder device. Furthernore, in the film
appl yi ng method of the present invention, in said return stroke, formsaid
position of contact with the base plate to said position close to the
original position, the tacking nenber is driven jointly by the notor and
the cylinder device. Furthernore, in the filmapplying nmethod of the
present invention, in said stroke approaching the base- plate conveyance
pl ane, the tacking menber is stopped at 12 said position close to the
base- pl ate conveyance pl ane, and after the base plate is conveyed to a
tacking position, the tacking nmenber is driven by said cylinder device to
tack the | eading edge of the filmonio the base plate. The present

i nvention has sol ved the above-described problens by a filmapplying
apparatus of the type, wherein a continuous film conposed of a
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member against the force of sald springs when said tacking
member comes close to said film holding member beyond a
fixed distance of space and allowing said tacking member to
move toward the base plate beyond said_film holding member
when said film holding member is spaced from the film.

Further, in the film applying apparatus of the present
invention, said pressure mechanisms each include a pressure
member which is disposed at a position offset toward the
base plate from a position located on one side of the film
holding member adjacent a leading end thereof and which is
engageable with said film holding member to force the
latter when said tacking member moves toward the base plate
beyond.a fixed distance. |

Furthermore, in the film applying apparatus of the
present invention, said pressure member comprises a roller
having an axis of rotation extending parallel to the
widthwise direction of the f£film, each said pressure
mechanism is composed of said roller, and a rail extending
in a direction perpendicular to said film passage plane and
disposed in a corresponding one of said film-holding-member
,support mechanisms at a portibn engageable with said

roller, so as to perﬁlt said roller to move along said rail
while keeping contact with the latter, said rail extending
over a limited length within_which said f£ilm holding member

and said tacking member interfere with each other in the



filmis guided to the vicinity of a |eading end of a base plate conveyed by
a conveying neans, with the photosensitive resin |ayer situated on a base
plate side, while the filmis held by suction on a tacking nmenber which is
novabl e toward and away fromthe base plate and also on a fil m holding
menber which is disposed adjacent to the tacking nenber at a base plate
side thereof, subsequently the film holding nenber is retracted for causing
a leading. edge of the filmto wap around a | eadi ng end of the tacking
menber, then the | eading edge of the filmis tacked onto the | eading end of
the base plate by the tacking nenber, thereafter the filmis

pressur e-bonded to the base plate by lamination rolls while the base plate
i s being conveyed, wherein when said pressure-bonding is started, the
tacki ng nenber is spaced fromthe base pl ate along a fil m passage pl ane,
and subsequently the filmis cut at a position close to the film hol ding

nmenber by agl@hagyrect don o e QQFPosed of a rotary knife rotatable about
an axis of rotation extendi ng para to the filmpassage plane, and a

stationary knif eFopviaétmo towamd thed £falmyapp oy id eaprat @ty sk wiff ¢ hewher ei n
when the fiL@LLEnEUanéﬁfiéé, said apparatus further includes a rotary-
knife support device for movably supporting opposite ends
of said rotary knife along said fore-and-aft guide rails
and enabling said rotary knife to be fixed at a cutting
position in which said rotary knife cooperates with said
stationary knife set on said film passage plane to cut the
film, and a retracted position spaced away from said £ilm
passage surface.

Furthermore, in the film applying apparatus of the
present invention, said roiary-knife support device
includes a locking projection engageable,!iat said cutting
position'and said retraciing position, with recessed
portions formed in a fixed-rail side of e;ch said fore-and-
aft guide, and a spring.urging salid locking projection
toward a projecting direction. ' |

Furthermore, in the film applying apparatus of the
present invention, said locking projection is disposed on
said fixed rail at an inner side in the widthwisé direction
of the film and movable to and fro in a widthwise direction
of the film, and has a knob ai its proximal end, said
‘rotary-knife suppdrt device further includes a retainer

- plate disposed interiorly of, and in confrontation with,
said knob in the widLhwiée direction of the film such that
when said knob is grippea with second and third fingers, a

first finger can be hooked on said retainer plate.



hol di ng nenber is advanced to the film passage plane to hold the film

t hereon by suction together with the tacking nenber, said apparatus further
i ncludes; a pair of support bases attached to a body of said apparatus at
positions outside the opposite ends of said stationary knife in the

wi dt hwi se direction of the filmand novable in a direction parallel to the
direction of feed of the film a pair of fore-and-aft guide rails disposed
on sai d support bases, respectively, and extending in a direction

perpendi cular to said fil mpassage plane, and a pair of stationary-knife
support nenbers and a pair of filmholding-nenber support nechani sns that
are supported by a pair of novable bl ocks, respectively, of. said
fore-and-aft guide rails, wherein saigd stationary-knife support nenbers
support said opposite ends of said stationary-knife and said _
fil mhol di ng- menber support nechani sns support opposite ends of said film

hol di ng menber , pidiel inib%ed] dnf ikhar holdli dib 1M appappenl BECRABI Smincl udes
a pair of springs supporting the film holding nmenber while permtting

movenent oPrefent|inwersH@mg sgdfbépciklnthPrediegtiiorm gaddakeopl ané within a
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di recti on away foma b ate assage pl ane, wherein a palr
pressure nmehanésdﬁsifnrﬂhnnwdadhwise direction of the film, wherein

said right and left retainer plates are connected together
in the widthwise direction of the film by an air blow-off
pipe which is parallel to said rotary knife, disposed close
to said film passage surface, and provided for blowing
compressed air to the film.
. According to the invention of the film applying‘
" method, the film holding member is standing by at a
position held out of interference with the tacking member
when the film is tacked onto the base plate, and it is
moved in éynchronism with the movement of the tacking
membef, with the film held by suction on the film holding
member and the tacking member, when the film is cut or
severed.

Since the film while being cut is held at a position
close to the rotary cutter, cutting of the f£film can be
achieved speedily and accurately without causing a slack in
the film, and the tacking member can be constructed as a
compact and light-weight unit.

, When the film is cut, the tagking member.forces the
filﬁ holding member to move the latter in synchronism with
the tacking menmber. According;y, the film holding member
can be driven without requiring a separate driving device.

According to the invention of the film applying-



14 between said filmholding nmenber and said fil mholding- nmenber support
mechani sns for forcing said fil mhol ding nenber against the force of said
springs when said tacking menber conmes close to said film hol di ng nmenber
beyond a fixed di stance of space and all ow ng said tacking nmenber to nove
toward the base plate beyond said filmholding nenber when said film
hol di ng nmenber is spaced fromthe film Further, in the film applying
apparatus of the present invention, said pressure nmechani sns each include a
pressure nenber which is disposed at a position offset toward the base
plate froma position |ocated on one side of the film holding nenber

adj acent a |l eading end thereof and which is engageable with said film
hol di ng nenber to force the latter whei said tacking menber noves toward

t he base plate beyond a fixed distance. Furthernore, in the film applying
apparatus of the present invention, said pressure nenber conprises a roller

having an aébﬁa?&.ﬁ@} P 184 i8R L PO PEFR A +hQ 119 mVndh BWh§CmdhbEET | on of
the film each said pressure mechanismis conposed of said roller, and a

rail extendamg swppexkedcin dhepetpehohaut-dnitfe sapporit! mephegagadpl ane and
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which are supported by the guide rails for movement
theredlong in a direction perpendicular to the £ilm passage
plane. The film holding member is supported such that it
is movable relative to thé stationary-knife support member
in a direction parallel to the feed direction of the film,
and urged by the.springs in a direction away from the
stationary—knife support member. With this construction, a
driving force acting in a direction perpendicular to the
plane of the film is directly transmitted to the stationary-
knife support member and the £ilm holding member without
intervenﬂion of a power t;ansmission-system which would
otherwise be bentfor brokén due to a bending force or a
shearing force applied thereto. |
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic éross-sectional view showing an.
embodiment of a film applying apparatus according to the’
present invention;

Fig. 2 is a perspective view, partly in cross section,
of a tacking member and its driving mechanism in the same
‘embodiment; .

» Fig. 3 is a front elevational view showiﬁg the
relationship between a film holding member for wrapping the
;eading edge of a film.and the .tacking member in the same

embodiment ;



roller, so as to permt said r roller to nove along said rail while keeping
contact with the latter, said rail extending over a limited length within
whi ch said filmholding nenber and said tacking nenber interfere with each
other in the 15 feed direction of the film Furthernore, in the film
appl yi ng apparatus of the present invention, said apparatus further

i ncludes a rotary- knife support device for novably supporting opposite
ends of said rotary knife along said fore-and-aft guide rails and enabling
said rotary knife to be fixed at a cutting position in which said rotary
kni fe cooperates with said stationary knife set on said filmpassage pl ane
to cut the film - -and a retracted position spaced away fromsaid film
passage surface. Furthernore, in the filmapplying apparatus of the present
i nvention, said rotary-knife support i8evice includes a | ocking projection
engageabl e, at said cutting positiOn and said retracting position, wth
recessed portions_for 2 in a fixe Si de Eh §a|dsﬁorf and- aft
gui de and a spri dQUrg? § §aPE 7ot n§r6F3158 |on ?omar a“Pr o7 ¥t ng

direction. course of movement of the tacking member;

Fig. 5 is a cross-sectional view taken along the line
V-V of Fig. 4;

.Fig. 6 is an enlarged cross-sectional view taken along
the line VI-VI of Fig. 4;

Fig. 7 is an exploded perspective view showing a
floating mechanism in the same embodiment;

Fig. 8 is a front elevational view showing a rotary
knife of a rotary cutter_and its moving mechanism of the
apparatus in the same embodiment;

Fig. 9 is a cross-sectional view taken along the line

i IX-IX of FiG. 8; .

Fig; 10 is a schematic cross—-sectional view showing a
first stage of operation of the!apparatus in the same
embodiment;

Fig. 11 is a schematic cross-sectional view showing é
succession of intermedliate stages of operation of the
apparatus in same émbodimentr

-Pig. 12 is a schematic cross-sectional view showing a
last stage of operation of the apparatus in the same
embodiment; and

> Fig. 13 is a'flpwchart showing a sequence of
' operations of the tacking member and the film holding
member achieved when films are cut or severed.

DESCRIPTION OF THE PREFERRED EMBODIMENTS -

A preferred embodiment of the present invention will



Furthernore, in the fil mapplying apparatus of the present invention, said
| ocking projection is disposed on said fixed rail at an inner side in the
wi dt hwi se direction of the filmand novable to and fro in a w dt hw se
direction of the film and has a knob at its proxi mal end, said
rotary-knife support device further includes a retainer plate disposed
interiorly of, and in confrontation with, said knob in the w dthw se
direction of the filmsuch that when said knob is gripped with second and
third fingers, a first finger can be hooked on said retainer plate. 16
Furthernore, in the fil mapplying apparatus of the present invention, said
| ocki ng projection, said knob and said retainer plate are provided in one
pair on right and left sides in the widthwi se direction of the film
wherein said right and |l eft retainer plates are connected together in the
wi dt hwi se direction of the filmby an air blowoff pipe which is parall el

to said rot ajey dedichk@pedi 5pD6RUi IRt aatdifibmpassaperdy fracaneand
provi ded for blow ng conpressed air to the film According to the invention

of the fil magsempryingt ABEWLIRFR- fi|l m hol ding menber is Standing by at a
" Referring now to Fig. 1, description will be given of

the general construction of a film applying apparatus 10
according to the embodiment of this invention.

Films 12, which are to be cut and abplied by the film
applying apparatus. 10, are each composed of a light-
transmissible support film, a photosensitive resin layer
and a cover or protectiﬁé film laminated one above another
into a three-ply structure and are available in the form of
a laminated f£ilm continuously wound on supply rolls 14.

Each film 12 uﬁWOund or withdrawn from the
corresponding supply roll 14 is divided, by a film
separatiﬁg member 16, into the cover film and a two-ply
laminated'film composed of the light—transmiésible support
film and the photosensiti;é resin layer whose surface to be
bonded is uncovered or exposed as a result of separation of
the cover film. The two-ply laminated film, hereinafter
deéignated by the séme reference character as the starting
film, i.e., 12, is supplied via a tension réll 18 to a main
vacuum suction plate 22 which constitutes a portion of a
tacking member 20. The cover film which is separated from

' the laminated f£ilm 12 1is wound on a take-up roller 24.
' The supply roll 14, film separating member 16, tension
roll 18, tackin§_member 20 and-takg—up_roll 24 described
abpve are provided, as a single component group, on each

- 8ide of a horizontal base-plate conveyance plane I-I in



position held out of interference with the tacking nenber when the filmis
tacked onto the base plate, and it is noved in synchronismwth the
novenent of the tacking nenber, with the filmheld by suction on the film
hol di ng menber and the tacking nmenber, when the filmis cut or severed.
Since the filmwhile being cut is held at a position close to the rotary
cutter, cutting of the filmcan be achieved speedily and accurately w thout
causing a slack in the film and the tacking nenber can be constructed as a
conpact and |ight-weight unit. Wien the filmis cut, the tacking nenber
forces the filmholding nenber to nove the latter in synchronismwth the
tacki ng nenber. Accordingly, the film holding nenber can be driven w thout
requiring a separate driving device. According to the invention of the film
appl yi ng ‘17 apparatus, the stationaoy knife and the film hol di ng nmenber
are supported on the stationary-knife support nmenber and the
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fil m passagehe base~plate conveyance plane I-I so that two laminated
films 12, 12 can be synchronously attached to upper and
lower surfaces of a base plate 26.
Each of the main vacuum suction plates 22, as shown in
Fig. 2, has a front surface provided with a number of
suction grooves 22A and a number of suction holes 22B for
holding a corresponding one of the laminated films 12 on
the front surface by suction. The main vacuum suction
plates 22, 22 are slidably supported by a pair of paréllell
spaced vertical guide rails 28, 28 and vertically movable
in synchronism with each other along the guide rails 28 in
a direction towaxd and away from a film-applying position,
namely tﬁe base-plate conveyance plane I-I, by the action
of a pair of pneﬁmatic cylinders 30, 30 and a servomotor 3%
provided for driving the main vacuum suction élates 22, 22,
Each of the main vacuum suction plates 22 has, at its
one end facing the base-plate conveyance plane I-I, a
tacking member body 21 having a curved or rounded front
surface extending contiguously from the front surface of
the main vacuum suction pléte 22 and provided with suction
grooves 21B for holding the film 12 on the rounded front
‘surface of the tackigg—member body 21. The tacking-member
v body 21 has an end portion, which is a leading end portion
21A as viewed in the direction of feed of the film 12, and
includes a heater (not shown) embedded therein in the

vicinity of the leading end portion 21A for heating the



pl ane..

relative to the stationary-knife support nenber
the feed direction of the film and urged by the springs in a direction
away fromthe stationary-knife support nmenmber. Wth this construction,

The filmhol ding nenber is supported such that it is novable
in a direction parallel

to

a

driving force acting in a direction perpendicular to the plane of the film

Is directly transmtted to the stationary-
filmhol ding menber w thout

whi ch woul d ot herwi se be bent or broken due to a bending force or a

shearing force applied thereto. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.

a schematic cross-sectional view show ng an enbodi nent of a film applying

kni fe support nenber and the
i ntervention of a power transm ssion system

1is

apparatus according to the present invention; Fig. 2 is a perspective view,

partly in cross section,

the same enbodinment; Fig. 3 is a front el evational vi ew showi ng t he

reIatlonshlpeggimgeghai5d}ﬂmdyﬂzqhng menber for wapping the | eading edge of
a filmand the tacking nenber in the sane enbodi nent;

The guide rails 28, 28 are attached to a support plate
32 which is provided for the main vacuum suction plates 22
and firmly secured to a mounting frame (not shown) of a
body of the apparatus 10.

The pneumatic cylinders 30, 30 are spaced in the
widthwise direction of each film 12 and each have a
cylinder-side end connected via an upper arm 30A to the
upper main vacuum suction plate 22, and a rod-side end
connected via a lower arm 30B to the lower main vacuum
suction plate 22, so that the upper and lower arms 30A, 30B
can be moved toward and away from each other through a rack
34A and a pinion 34B engaged with a rack 34C to drive the
upper and lower main vacuum suction plates 22, 22.in
synchronism with each other. The pinion 34B is rotatably
supporteq by the support plate 32 provided for the main
vacuum suction plates 22, 22.

The left and right pinions 34B, 34B are concentrically
securéd to a synchronous coupling shaft 34D extending
horizontally between the left and right upper arms 303,
30A. The synchronous coupling shaft 34D has one end (right-
hand-side end in Fig. 2) connected to the servomotor 35 so
'that the left and.riqht pinions 343, 34B can be driven by
the servomotor 35 in synchrohism with each other. The
servomotor 35 is—attached to the support plate 32 via a
servomotor holding member 35A. '

The tacking member ib is driven by the pﬁeumatic

of a tacking2¥enber and its driving nmechanismin



18 Fig. 4 is a schematic cross-sectional view show ng a course of novenent
of the tacking nenber; Fig. 5 is a cross-sectional view taken along the
line V-V of Fig. 4; Fig. 6 is an enlarged cross-sectional view taken al ong
the line VI-VI of Fig. 4, Fig. 7 is an expl oded perspective view show ng a
floating mechanismin the same enbodi nent; Fig. 8 is a front el evational
view showing a rotary knife of a rotary cutter and its noving nmechani sm of
the apparatus in the sane enbodinent; Fig. 9 is a cross-sectional view
taken along the line IX-I X of FiG 8; Fig. 10 is a schematic
cross-sectional view showng a first stage of operation of the apparatus in
the sanme enbodinent; Fig. 11 is a schematic cross-sectional view show ng a
succession of internedi ate stages of operation of the apparatus in sane
enbodi nent; Fig. 12 is a schematic crass-sectional view showi ng a | ast
stage of operation of the apparatus in the same enbodi ment; and Fig. 13 is

a. {1 onchart 5heNhags %6 LTSS Bb-9BRSESE NP f 4 b rkaskiadgEpbgT and the

below.

As shown in Fig. 3, the tacking member 20 is adaptéd
to move from an original position 22A which is furthest
from the base-plate conveyance plane I-I, successively
through a manual cutting position 22B, through an automatic
cutting position 22C, and through a tacking standby
position 22D to the tacking pressure bonding position 22E.
From the original position 22A to the tacking standby
position 22D, the tacking member 20 is driven by the
servomotor 35 and each of'the stopping bositions is
determined by counting the number of pulses generated from-
a rotary encoder (not shown) in regsponse to rotation of the
servomotor 35. .

The tacking standby position:zzD is upwardly spaced a
distance of 20 mm from the base-plate conveyance plane I-T.
From this standby position 22D, the-tacking member 20 is
driven by the pneuﬁatic cylinders 30 toward the tacking
pressure bonding position 22E where it is forced by
pﬁeumatic pressure against the base plate'26 via the film.
12 disposed therebetween.

When the tacking member 20 is moved away from the base
bb],ate 26, the pneumatic cylinders 30 and the servomotor 35

» drive the tacking member.20 to a switching position 22F
which is located.;lose to, and for instance, several
m;ilimgters ahead of, the original position 22A. And, from

the switching position 22F to the original position 22a,



menber achi eved when filnms are cut or severed. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS A preferred enbodi nent of the present invention will 19 be
described below in greater detail with reference to the acconpanying

drawi ngs. Referring nowto Fig. 1, description will be given of the general
construction of a filmapplying apparatus 10 according to the enbodi nent of
this invention. Filnms 12, which are to be cut and applied by the film
appl yi ng apparatus 10, are each conposed of a light- transm ssible support
film a photosensitive resin |ayer and a cover or protective filmlam nated
one above another into a three-ply structure and are available in the form
of a lamnated filmcontinuously wound on supply rolls 14. Each film 12
unwound or withdrawn fromthe corresponding supply roll 14 is divided, by a
filmseparating nmenber 16, into the caver filmand a two-ply lam nated film
conposed of the light-transmissible support filmand the photosensitive
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cylinders 30. When the pneumatic cylinders 30 ‘and the
servomotor 35 are used jointly, the amount of movement of
the tacking member 20 ranging from the tacking position 22D

‘ to the switching position 22F is detected by‘counting the
number of pulses in the same manner as described above,

Although the case may be altered depending on the
thickness of the base plate 26, if the tacking member 20

_driven by the servomotor 35 moves over a constant distance,
the distance from the tacking standby position 22D to the
tacking pressure bonding position 22E and the distance from
the switching position 22F to the original position 22A can
be taken up or absorbed by moVement of pis;ons of the
pneumatié cylinders 30. Accordingly, a preset value which
is allotted to the number of pulses.generated in response
to rotation of the servbmotor 35'no-10nger requires to be
changed according to the ihickness of the base plate 26.

As shown in Figé. 4-6, a palr of supéort bases 36 (one
being shown) is vertically and movably supported on the
support plate 32 via a pair of vertical guide members 33
(ohe being shown), respectively, and they are disposed on
opposite sides of each main vacuum suction plate 22 and

' aligned in the widthwise direction of the latter.

, The vertica% guide members 33 are each composed of a
guide rail 33A attached to thé'support plate 32, and a
slide member 33B attached_to a-correspond;pg one of the

support bases 36 and slidably supported by the slide rail



desigpated by the same reference character as the starting film i.e., 12,
is supplied via a tension roll 18 to a main vacuum suction plate 22 which
constitutes a portion of a tacking nmenber 20. The cover filmwhich is

separated fromthe lamnated film12 is wound on a take-up roller 24. The
supply roll 14, film separating menber 16, tension roll 18, tacking nmenber
20 and take-up roll 24 described above are provided, as a single conponent

group, on each side of a horizontal base-plate conveyance plane I-1 in
20 symmetrical relation to the opposite conponent group about the
base- pl ate conveyance plane |I-1 so that two lamnated filnms 12, 12 can be

synchronously attached to upper and | ower surfaces of a base plate 26. Each
of the mmin vacuum suction plates 22, as shown in Fig. 2, has a front
surface ‘provided with a nunber of sucELon grooves 22A and a nunber .of
suction holes 22B for holding a correSponding one of the lamnated filnms 12
on the frontasurface by suction. The main vacuum suction plates 22, 22 are
slidably supported by a pair of parallel spaced vertical guide rails 28, 28

and vertical |y nfPgolleLitnaggnehihnistppRrthbager 3P he?s SWP tHe Bffde rails

28 in 8, each have an upper end connected via a horizontal
support pin 36A to a connecting member 36B, the support pin
36A being parallel to a film passage plane 12A. In Fig. 8,
the left connecting member 36B is vert;caliy driven by a
rotary-cutter angle adjusting device 37 composed of a
pneumatic cylinder mounted on a bracket 32A. The right
connecting member 36B is supported on a bracket 32A by a
pair of nuts 36C so that the connecting member 36B is
vertically adjustable in position. The brackets 32A, 32A
are secured to the support plate 32 provided for the main
vacuum suction plates 22, ,

Each support base 36 has a hole 36D through which the
corresponding support pin 36A extends. The hole 36D has an
inside diameter larger than the'outside diameter of the
support pin 36A.

The rotary-cutter angle adjusting device 37 moves the
left support base 36 alone in a vertical direction to tilt
a stationary knife 54A and a rotary knife 54B of a rotary
cuter 54, described later, in a plane parallel to the film

passage plane 12A so that the respective central axes of

-

the stationary and rotary knives 54A, 54B can be tilted at
a given angle to the'horizontal within a predetermined
angular range (0; - 5% ). .

The support bases 36 each have a fore-and-aft guide

rail 38 extending in a direction perpendicular to the film



a direction toward and away froma filmapplying position, nanely the
base-pl ate conveyance plane |-1, by the action of a pair of pneunmatic
cylinders 30, 30 and a servonotor 35 provided for driving the main vacuum '
suction plates 22, 22:. Each of the main vacuum suction plates 22 has, at
Its one end facing the base-plate conveyance plane |I-1, a tacking nenber
body 21 having a curved or rounded front surface extendi ng contiguously
fromthe front surface of the nmain vacuum suction plate 22 and provi ded

wi th suction grooves 21B for holding the film12 on the rounded front
surface of the tacking-nenber body 21. The tacking-nmenber body 21 has an
end portion, which is a leading end portion 21A as viewed in the direction
of feed of the film 12, and includes a heater (not shown) enbedded therein
in the vicinity of the | eading end tion 21A for heating the 21

| eadi ng" end portion 21A. The guide rails 28, +28 are attached to a support
plate 32-which is provided for the main vacuum suction plates 22 and firmy

secured to RARFAALI RY2PE ahtP (NI SHROFRT B2 oWy W 1 afbdratus 10. The
pneumat | c Cﬂdn@@@(ea 39 a3P1 ALE SRACAERI BelBfed to the support base

36, and a slide block 38A slidably supported by the fixed
rail 38B. The slide block 38A is composed of a stationary-

' knife supporting movable block 39A and a rotqry—knife
supporting movable block 39B which are slidable
independently from each other.

The stationary-knife supporting movable block 39Aa
floatingiy supports each end of a f£film holding member 42
via a floating mechanism 40. The floating mechanism 40 is
composed of a vertical guide rail 40A, a guide frame 40B,
an elongated floating shaft 40C, a compression.spring 40D,
a movable block 40E and a stopper plate 40F.

Stated more specifically, as shown in Figs. 6 and 7,
the stationary-knife supporting movable block 39A has
attached thereto the vertical guide rail 40A, anq the
movable block_40E vertidally movably mounted on the
vertical guide rail 40A. The movable block 40E is embraced
with, and slidably supports thereon, the short tubular
guide frame 40B of rectangular.cross section. The
elongated floating shaft 40C extends vertically upwardly
from the guide frame 40B in 5 direction toward the base-
plgte conveyance plane I-I, and the compression coil spring

' 40D is disposed around the floating shaft 40C and acts
between a distal end of the floating shaft 40C and the
stopper plate 40FE so that the guide frame 40B is floatingly

supported relative to the guide rail 40A and urged in a



wi dt hwi se direction of each film 12 and each have a cylinder-side end
connected via an upper arm 30A to the upper main vacuum suction plate 22,
and a rod-side end connected via a lower arm 30B to the | ower main vacuum
suction plate 22, so that the upper and | ower arns 30A, 30B can be noved
toward and away fron1each ot her through a rack 34A and a pinion 34B engaged
with a rack 34C to drive the upper and | ower main vacuum suction plates 22,
22 in synchronismwth each other. The pinion 34B is rotatably supported by
the support plate 32 provided for the main vacuum suction plates 22, 22.
The left and right pinions 34B, 34B are concentrically secured to a
synchronous coupling shaft 34D extending horizontally between the left and
ri ght upper arms 30A, 30A. The synchronous coupling shaft 34D has one end
(right- hand-side end in Fig. 2) coggected to the servonotor 35 so that the
left and right pinions 34B, 34B can be driven by the servomotor 35 in

YT O SMMkLBy £6 M xR SERYOTDI Qe UaplvlyAbbACREdnbOZLEE Suppor!
plate 32 via a servono %{uﬂ di ng men%?{%BeA eyt ac% 20 is
driven by tfRepseoppdr plate?20F is attached to a stationary- knife
support member 52, described later, which is integral with
the stationary-knife supporting movable block 39A.
Each guide frame 40B supports one end of the film
holding member 42.in the widthwise dirgction of the latter
at a position adjacent to an end of the film holding meﬁber
42 at its base-plate conveyance plane I-I side. Thus, the
film holding member 42 is floatingly supported relative to
the guide rails 40Aa and floatingly movable in a vertical
d;rection. Further, by virtue of the fore-and-aft guide
rails 38, the film holding member 42 is movable back and
forth relative to the film passage plane 12A. Yet, the !
film hol&ing member 42 can be driven in a vertical
direction to move within a predetermined fange.of distance
together with the support bases 36.
The f£ilm holding member 42 has an end face facing the
film passage plane 12A. The end face has a horizontal
suction groove 42A and a plurality of suction holes 42B
(one being shown) in which a ?artial vacuum is created to
cause the film 12 to adhere to the end face by suction.
Designated by 44 are pneumatic cylinders for driving
“thg stationary-knife supporting movable blocks 39A of the
* fore-and-aft guide rails 38 to which the guide rails 40A
are attaéhed. -
The guide frames 40B, as shown in Figs. 4-7, support -

the opposite ends of the film holding member 42 via a pair



cylinders 30 and the servonotor 35 in a manner described bel ow. As shown in
Fig. 3, the tacking nenber 20 is adapted to nove from an original position
22A which is furthest fromthe base-plate conveyance plane I-1,

successi vely through a nmanual cutting position 22B, through an autonmatic
cutting position 22C, and through a tacking standby position 22D to the
tacki ng pressure bonding position 22E. Fromthe original position 22A to

t he tacki ng standby position 22D, the tacking nenber 20 is driven by the
servonot or 35 and each of the stopping positions is determ ned by counting
t he nunber of pul ses generated froma rotary encoder (hot shown) in
response to rotation of the servonotor 35. The tacking standby position 22D
is upwardly spaced a distance of 20 mm fromthe base-pl ate ‘conveyance pl ane
|-1. Fromthis standby position 22D,,4t he tacking nmenber 20 is driven by the
pneumatic cylinders 30 toward the tacking pressure bonding position 22E

where it is forced by pneunmatic @égssure agai nst the base plate 26 via the
film 12 di¥pdedd rEEPEREt dBRNWRAR VR 2P abkPRTP FretbeTr2%F i SR anay

fromthe bage Rhakenabe EhgrQMi!n%dCXEhedﬁr§n3Q aneedheoser vomot or 35
drive the tacking nmenmber 20 to a switching position 22F which is | ocated

cl ose to, aerrepdiicmdpante, thevbily passage plane 12A.

A pair of pressure rollers 48B is rotatably mounted on
opposite sideé of each main vacuum suction plate 22.
adjacent to the leading end thereof facing the base-plate
conveyance plane I-I. The pressure rollers 48B are brought
into rolling contact with the corresponding rail members
48A from a direction opposite to the base-~plate conveyance
plane I-I and they are rotated when the rail members 48a
move in a direction perpendicular to the f£ilm passage plane
12A while the pressure rollers 48B are held in contact with
the r&il members 48A. The pressure rollers 48B a;d the
rail members 48A jointly constitute a pressure mechanism
48. "

As shown in Fig. 7'and 9, the stationary-knife
supporting member 52 is attached to the stationary—kﬁife
supporting movable block 39A of each fore-and-aft guide
rail 38. The stationary-knife supporting member 52 is
connected to the front end of a piston rod of the pneumatic
cylinder 44 mounted on a pneumatic-cylinder support member

45 secured to the support base 36, so that in response to

6peration of the pneumatic cylinder 44, the stationary

knife 54A of the rotary cutter 54 is moved back and forth
in a direction perpendicular to the film paséage pPlane 12A.
The stationary-knife support members 52 support the

stationary knife 54A such that when the £ilm holding member



mllipeters ahead of, the original position 22A. And, fromthe sw tching
position 22F to the original position 22A, 23 the tacking nenmber 20 is
driven only by the pneumatic cylinders 30. Wen the pneumatic cylinders 30
and the servonotor 35 are used jointly, the anount of novenent of the

t acki ng nmenber 20 ranging fromthe tacking position 22D to the sw tching
position 22F is detected by counting the nunber of pulses in the sane
manner as descri bed above. Although the case may be altered dependi ng on
the thickness of the base plate 26, if the tacking nenber 20 driven by the
servonotor 35 noves over a constant distance, the distance fromthe tacking
st andby position- 22D to the tacking pressure bonding position 22E and the
di stance fromthe switching position 22F to the original position 22A can
be taken up or absorbed by novenent of pistons of the pneumatic cylinders
30. Accordingly, a preset value whi@® is allotted to the nunber of pul ses

gener at ed |QH{§€P6£§e t.o ro%ﬁtlon of themse£v§gntor §5 n£-lon gg requires
to be change P8 ERR PHILRASEEPUE ¥itat2 own in
Figs. 4-6, aqal ngfLeS%BBQESIaB@éqﬂﬁ@ fope hetog §&@a\mfttsné/ertlcal ly and
novably supported on the

stationary knife 54A 1s located adjacent to the base-plate

conveyance plane I-I side of the film holding member 42.

The rotary cutter 54 is composed of the stationary

knife 54A and the rotary knife 54B rotatable relative to

the stationary knife 54A to cut off or sever the film by

and between the stationary and rotary knives 54A and 54B.

The rotary knife 54B has opposite ends supported by rotary-

knife support members 56 attached to the rotary-knife

supporting movable blocks 39B of the fore-and-aft guide

rails 38 so that the rotary knife 54B can be moved toward

and away from the film passage plane 12A. Designated by

54C 1s a servomotor for drivingly rotating the rotary knife

54B.

The rotary-knife support members 56 are provided with
a pair of'roiary—knife position-lock devices 58, 58,
respectively, which lock the corresponding rotary-knife
support members 56 in position at a cutting position in
which the rotary knife 54B and the stationary knife 54A are
brought into contact with each other to cut or sever the
film 12, and alfetracted position in which the rotary knife
"54B is fetracted from the £1lm passége plane 12A in a

' direction away from the stationary knife 54A. .

The rotary—knife'positibn;lock devices 58 are each

composed of ?“1°°k knob _58A having a toe receivable through

an engagement hole éxtending through a corresponding one of



support plate 32 via a pair of vertical guide nenbers 33 (one being shown),
respectively, and they are di sposed on opposite sides of each main vacuum
suction plate 22 and aligned in the widthwi se direction of the latter. The
vertical guide nenbers 33 are each conposed of a guide rail 33A attached to
t he support plate 32, and a slide nmenber 33B attached to a correspondi ng
one of the support bases 36 and slidably supported by the slide rail 24
33A. The left and right support bases 36, as shown in Fig. 8, each have an
upper end connected via a horizontal support pin 36A to a connecting nenber
36B, the support pin 36A being parallel to a filmpassage plane 12A. In
Fig. 8, the |eft -connecting nenber 36B is vertically driven.by a
rotary-cutter angle adjusting device 37 conposed of a pneumatic cylinder
mount ed on a bracket 32A. The right c@fnecting nenber 36B i s supported on
a bracket 32A by a pair of nuts 36C so that the connecting nenber 36B is

vertically agjeusbabke-kfi POSidgpdtt méhibePd KL tw3 21y HA LB tO
t he support plate 32 provided for the main vacuum suction plates 22.
58C formed in the corresponding support base 36 so as to be
engaged with the toe of the lock knob 58A at the cutting
position and the retracted position, respectively, and a
lock spring 58D for urging the lock knqb 58A inwardly,
i.e., in a direction toward the support base 36.

Two confronting retainer plates 58E are disposed
inwardly between the lock knobs 58A and each held in
confrontation with a corresponding one of the lock knobs
58A. The retainer plates 58E extend laterally and inwardly
from the corresponding rOtéry—knife support members 56.

The retainer plates 58E are shaped and arranged such that
. each retainer plate 58E extends perpendicular to a central
axis of the mating lock knob 58A and can retain or bear a

first finger of one hand with the mating 1ock knob 58A
gripped with a second and third.fingers of the same hand.

Disposed respectiVely'above and below the rotary-knife .
support members 56 are an air blow-off pipe 60A and a pair.
of air blow-off pipes 60B and 60C for blowing compressed
air toward the f£film 12. The air blow~off pipes 60A - 60C
each have a number of air blow-off holes or apertures (not
shown) formed on one sidé adapted to be faced with the film
12, and spaced at predetermined 1ongitudinal intervals, such

» as 20 mm. An upper one 60B of the pair of air-blow pipes
60B and 60C disposed below. the rotary—knife support members
56_is so constructed as to blow compressed air toward the

leading end portion 21A_ofdthe tacking member 20 at the



Each support base 36 has a hole 36D t hrough which the correspondi ng support
pi n 36A extends. The hol e 36D has an inside dianeter |arger than the
out si de di aneter of the support pin 36A. The rotary-cutter angle adjusting
device 37 noves the left support base 36 alone in a vertical direction to
tilt a stationary knife 54A and a rotary knife 54B of a rotary cuter 54,
described later, in a plane parallel to the fil mpassage plane 12A so that
the respective central axes of the stationary and rotary knives 54A, 54B
can be tilted at a given angle to the horizontal within a predeterm ned
angul ar range (O[err] - 5[err] ). The support bases 36 each have a .
fore-and-aft guide rail 38 extending in a direction perpendicular to the
film 25 passage plane 12A. The fore-and-aft guide rail 38 is conposed of
a fixed rail- 38B secured to the suppdt base 36, and a slide block 38A
slidably supported by.the fixed rail 38B. The slide block 38A is conposed

of a statiopary-,Knif& %‘%3%%“5‘9 "pyakh 18l 91%‘8 i%ﬁe%”g g gﬁé&ié{fi&‘”i fe
supporting ovabl e Dtoc WAt ER Hfe §1|53b e in epenéen y from each
.ot her. pipe 60C is so constructed as to produce a stream of air
between a vacuum suction bar 70 and a guide roll 76,
described later on.

The left and right retainer plates 58E, provided in
pairs, are integrally connected by the upper air blow-off
pipe 60A in the widthwise direction of the film.

Each ends of the stationary knife 54A are supported by
the stationary-knife support members 52 via radial bearings
55A with aligning ring, each ends of rotary knife 54B are
. supported by the fotary—knife support members 56 via radial
bearings 55B with aligning ring, and the air blow-off pipe
60A is provided with a cushion (not shown), foam synthetic
resin for example, between' thereof and the left and right 

retainer plates 58E so that the stationary knife 54A and '
the rotary knife 54B together with the support base 36 are
tiltable relative to a widthwise line of the film 12 in a
plane parallel to the f£film pasgage'plane }2A.

Reference character 62 a;notes laminatibhurolls, 64
drive rollers of the baéeéplate~conveyor mechanism, 66 a
driven roller of the same hedhanism, 68 a base-plate

pressure member, 70 the vacuum suction bars for holding, by

suction, the trailing _film edges after severance of the

-

regpective films 12, 72_a base-plate-leading-end position
detecting photosensor, and 74 a base-plate-trailing-end
position detecting photosensor. Furthermore, reference

character 76 denotes the guide rolls each disposed between



The stationary-knife supporting novable bl ock 39A floatingly supports each
“end of a filmholding nmenber 42 via a floating nmechani sm 40. The floating
mechani sm 40 i s conposed of a vertical guide rail 40A, a guide frane 40B

an elongated floating shaft 40C, a conpression spring 40D, a novabl e bl ock
40E and a stopper plate 40F. Stated nore specifically, as shown in Figs. 6
and 7, the stationary-knife supporting novabl e bl ock 39A has attached
thereto the vertical guide rail 40A, and the novabl e bl ock 40E vertically
movabl y nmounted on the vertical guide rail 40A. The novabl e bl ock 40E is
enbraced with, and slidably supports thereon, the short tubular guide frame
40B of rectangular cross section. The eIongated fl oati ng shaft 40C extends
vertically upwardly fromthe guide frame 40B in a direction toward the
base- plate conveyance plane I-1, and tdie conpression coil spring 40D is

di sposed around the floating shaft 40C and acts between a distal end of the

floating shaf{,400, aith A tSIRPRE: Pbalfa 40fe stQtlibalrkhRndtedeshr agp 40B
is floatingly supported relative to the guide rail 40A and urged in a 26

directi on awaguidimg ttiee bisiee Jl2avertbealhmrite plpasdtiiop of the
stationary knife 54A when the film is being cut or severed.

Each of the vacuum suction bars 70 is rotatably disposed
adjacent to the corresponding lamination roll 62 and moves
‘. or transfers a film 12 of a severed length to the vicinity
. of a contact surface between the film 12 on the base plate
26 and the lamination ioll 62 at.a speed equal to or
slightly lewer than the ;otational peripheral speed of the
lamination roll 62 while the severed film 12 is held on the
vacuum suction bar 70 at or in the vicinity of the trailing
end.

The base-plateipressure member 68 is composed of a
base-plate pressure roller 68A, and a base-plate-pressure-
roller drive pneumatic cylinder 68B for vertically
reciprocating the pressure roller 68A. The lamination
rolls 62 and the base-plate pressure member 68 are so
related as described below.

The leading end of a base plate 26 being conveyed is
detecied by the base-plate-leading-end position detecting
photosensor 72 disposed adjacent to the base-plate
conveyance plane I-I, and after that when a predetermined

* time has elapsed, tPe base plate 26 has been conveyed to e
film-tacking position whereupon the rotation of the drive
roller 64 is stepped. At the ‘same time, the base-plate
pressure roller 68A is driven by the base-plate—pressure—

roller drive pneumatic cylinder 68B to force the base plate



The stopper plate 40F is attached to a stationary-knife support nenber 52,
described later, which is integral with the stationary-knife supporting
novabl e bl ock 39A. Each guide franme 40B supports one end of the film
hol di ng menber 42 in the widthwi se direction of the latter at a position
adj acent to an end of the filmholding nenber 42 at its base-plate
conveyance plane |-1 side. Thus, the film holding nmenber 42 is floatingly
supported relative to the guide rails 40A and floatingly novable in a
vertical direction. Further, by virtue of the fore-and-aft guide rails 38,
the filmholding nenber 42 is novabl e back and forth relative to the film
passage plane 12A. Yet, the film hol ding nmenber 42 can be driven in a
vertical direction to nove within a predeterm ned range of distance
together:- with the support bases 36. Thngiln1holding menber 42 has- an end
face facing the filmpassage plane 12A”" The end face has a hori zontal
suction groog% éZAh%QQdQ plurality of suction holes 42B (one being shown)
in which ap Pt Far™Yatttim is created to cause the film 12 to adhere to the

end face by suctigf. theshasatipchtRy pdésaite PRELIEE | 682GY lthed@iovelmehtdbEVi NQ
the stationary-knife supporting novabl e bl ocks 39A of -the fore-and-aft
guide rails 38etBafni ehetac2guideorrlptely StorPed (o fedestied -guPié franes

40B, as ShOW@ng Ehgﬁ'tﬁéztaéﬂﬂﬂpﬁﬁmber body 21 forming a leading end
of the tacking member 20 comes into contact with the base
plate 26, the base plate 26 cannot move_with the result
that the film 12 is reliably tacked onto the base plate 26.

Arresting of the base plate 26 by tﬂe base-plate
pressure roller 68A continues until the lamination rolls 62
come into contact with the base plate 26. In synchronism
with the contacting timing of the lamination rolls 62, the
base-plate-pressure-~roller drive pneumatic cylinder 68B is
deactivated.

Referring now to Figs. 10-12, operation of the film
applying apparatus of the foregoing embodiment will be
described below.

At first, the pneumaiic cylinders 44 are activated £o
advance the stationary-knife supporting movable blocks 39A.
toward the film passage plane 12A. With this movement, the
film holding members 42 and the corresponding stationary’
knives 54A are brought to the position of the film passage
plane 12 while they are ﬁeld-in vertical juxtaposition.

The tacking members 20 are driven by the servomotor 35 from

* the original pog}tiop 22A toward the base-plate conveyance
plane I-I whereupon the pressiire rollers 48B force the film
holding members 42 _downwards (or upwards) -via the rail

members 48A until the £ilm hdlding members 42 comes into



t he opposite ends of the film holding nenber 42 via a pair 27 of rai
“menbers 48A which have an L shape in cross section and al so have a
predetermned length in a direction perpendicular to the film passage pl ane
12A. A pair of pressure rollers 48B is rotatably nmounted on opposite sides
of each main vacuum suction plate 22 adjacent to the | eading end thereof

facing the base-plate conveyance plane |-1. The pressure rollers 48B are
brought into rolling contact with the corresponding rail mnmenbers 48A from a
direction opposite to the base-pl ate conveyance plane I-1 and they are

rotated when the rail menbers 48A nove in a direction perpendicular to the
fil mpassage plane 12A while the pressure rollers 48B are held in contact
with the rail nmenbers 48A. The pressure rollers 48B and the rail nenbers
48A jointly constitute a pressure nechanism48. As shown in Fig. 7 and 9,
the stationary-knife supporting nenber 52 is attached to the

stat’ionary- ke SURPRPSE NOL P VARKE LRE 08Ky Addb SHa BaF b fQli@manGr af t gui de
rail 38. The stationary-knife supporting nmenber 52 1s connected to the

front end ofkndvpesbéh (manwil tdvdtdngupesition 22B, see Fig. 10A4).
On the other hand, the rotary-knife support members 56

are pulled in a direction away from the film passage plane
12A while the lock knobs 58A are being pulled out or
unlocked, Then, the lock knobs 58A are fitted with the
locking holes 58C, thus locking the rotary-knife support
members 56 in this retracted position. ]

Now, there is defined, between the rotary knife 54B
and the stationary knife 54A, a relatively wide space in
which each film, unwound from the supply roll 14 and then
separated from the cover film, is manually introduced.

When a lJeading edge of the film ;2 has passed the i
stationary knife 54A; the main vacuum suction plate 22, the
tacking:member body 21 and the film holding member 42 start
performing negative suction to thereby hold the film 12
thereon by suction.

Then, the left-hand side support base 36 shown in Fig.
8 is moved up and down by the rotary-cutter éngle adjusting
device 37 to set the st#tionary and rotary knives 54A and
54B in such a condition that a cutting edge of the
stationary knife 54A and an axis of rotation of the rotéry
knife 54B become para}lel to a transverse axis of the f£ilm.

.Thereafter, the ;ock knobs 58A are pulled out to
unlock the rotary;knife support members 56 from the
retracted positibn, then the rotary-knife support members

56 are driven toward the film passage plane 12A, and after



cylinder 44 nounted on a pneunati c- cyllnder support nenber 45 secured to

t he support base 36, so that in response to operation of the pneunmatic
cylinder 44, the stationary knife 54A of the rotary cutter 54 is noved back
and forth in a direction perpendicular to the fil mpassage plane 12A. The
stationary-knife support nenbers 52 support the stationary knife 54A such

t hat when the film hol di ng nenber 28 42 is forced by the main vacuum
suction plate 22 toward the base-plate conveyance plane I-1, a tip edge of
the stationary knife 54A is |ocated adjacent to the base-plate conveyance
plane 1-1 side of the filmholding menber 42. The rotary cutter 54 is
conposed of the stationary knife 54A and the rotary knife 54B rotatable
relative to the stationary knife 54A to cut off or sever the film by and
bet ween the stationary and rotary knives 54A and 54B. The rotary knife 54B
has opposite ends supported by rotary34knife support menbers 56 attached to
the rotary-knife supportlng novabl e bl ocks 39B of the fore-and-aft guide

rails 38 so tif&t the L8k, oRhs 2P o8 £ahtEE ﬁﬁ%ﬁdt?%mb?%F%ﬂﬁiQﬁ&ﬁf fromthe
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rotating the rotary knife
cutting position. Then, the rotary knife 54B is driven so

that a leading edge poriion of the film 12 extending
forwardly from the stationary-knife 54A is cut off or
removed by the stationary and rotary knives 54A, 54B. At
this time, since the cutting edgé of the stationary knife
54A is aligned at a right angle to the feeding direction of
the film 12, the leading edge of the f£ilm 12 is cut at a
right angle with respect to the feeding direction of the
film 12.
When the lock knobs 58A of the rotary-knife positibn
i lock device 58 are unlocked from the locking holes SBB or
'58C against the force of the springs 58D, the operator
pulls out the lock knobs 58A, with its second ana third
fingers gripping the necks of the respective lock knobs
58A, while the first fingers are hooked on the retainer
plates 58E which are disposed inwardly of, and in
confrontation to, the corresponding lock knobs 58A in the
widthwise direction of the film. Thus, the lock knobs 58A
can be released or unlocked with excellent manipulatability
without requiring an uneasy working posture.
v Then, the pneumatic cylinders 44 are activated to
* drive the statiqpary-kﬂife=Supporting movable blocks 38 in
a direction to move the f£film holding members 42 and the
stationary~knife support members 52 away from the £ilm

passage plane 12A.



54B. The rotary-knife support nmenbers 56 are provided with a pair of
rotary-knife position-lock devices 58, 58, respectively, which | ock the
corresponding rotary-knife - support nmenbers 56 in position at a cutting
position in which the rotary knife 54B and the stationary knife 54A are
brought into contact with each other to cut or sever the film1l2, and a
retracted position in which the rotary knife 54B is retracted fromthe film
passage plane 12A in a direction away fromthe stationary knife 54A. The
rotary-knife position-lock devices 58 are each conposed of a | ock knob 58A
having a toe receivabl e through an engagenent hol e extendi ng through a
correspondi ng one of 29 the rotary-knife support nenbers 56, two | ocking
hol es 58B, 58C forned in the correspondi ng support base 36 so as to be
engaged with the toe of the -l ock knob 58A at the cutting position and the
retracted position, respectively, and a | ock spring 58D for urging the |ock
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knobs 58A and2eashhhtéidbynsuction on the ‘film holding member 42, the

leading film edge 1is, as shown in Fig. 10B, pulled toward

the main vacuum suction plate 22 of the tacking member 20

and further along the rounded surxface of the tacking member

body 21 so that the leading £film eage ;s forced against

thereon. Thus, the leading £ilm edge is separated from the

film holding member 42 and held by suction on the tacking

member body 21.

When the film holding member 42 and the stationary-
knife support members 52 are spaced from the film passage
plane 12A by a predetermined distance, the rail members 48A

! formed on the tacking member side of the f£film holding
member 42 are brought out of rolling engagément with the
preésure rollers 48B.

Accordingly, the compression coil springs 40D are
released from a compression force and hence allowed to
expand to restore their original length with the result
that the film holding mémber 42, the gqidé.frames~4OB
supporting the film holding member 42, and the floating
shafts 40C are driven in a direction away from the
stationary knife 54A to assume the position shown in Fig.

' 10C. .
x As a result of backward movement or retraction of the
£ilm holding memger 42 and the stationary knife 54A, the
tacking member 20 is movable toward the base plate 26 -

ﬁithout interference with'the film holding member 42 and



~confrontation with a correspondi ng one of the | ock knobs 58A. The retainer
pl ates 58E extend laterally and inwardly fromthe correspondi ng
rotary-knife support nenbers 56. The retainer plates 58E are shaped and
arranged such that each retainer plate 58E extends perpendicular to a
central axis of the mating | ock knob 58A and can retain or bear a first
finger of one hand with the mating | ock knob 58A gripped with a second and
third fingers of the sane hand. D sposed respectively above and bel ow t he
rotary-knife support nenbers 56 are an air bl ow off pipe 60A and a pair of
air blow off pipes 60B and 60C for blow ng conpressed air toward the film
12. The air blow off pipes 60A - 60C each have a nunber of air bl ow off

hol es or apertures(not shown) forned on one side adapted to be faced with
the film 12 and spaced at predeterm rgsd | ongi tudinal intervals, such as 20
nm An upper one 60B of the pair of air-blow pipes 60B and 60C di sposed
bel ow the r ry: knj 8 er ' cRASkLUshedaas to bl ow
conpressed glkr’él %/%%\/gir%?%ﬁg%ga%l %Hgndﬁbéo?ﬁ%nﬁ 1A of Te"(i:hgbt,ag% ng menber 20
at the 3@1tbserated Wy ity phentohn iiss vin IFda.hd lhowds dirdiveholw of f pi pe

60C i's so C%ﬂﬁtgggigﬁtfggté% %&gg%cftaa§¥f§§gnég éyé'tacking standby

)

position 22D, whereupon it is stopped.

Then, a leading end of the base plate 26 is detected
by the base-plate-leading-end position_detecting
photosensor 70 and thereafter, at a predetermineq timing,
the tacking member 20 is driven toward the base plate 26 by
means of the pneumatic cylinders 30 whereby, as indicated
by the solid lines in Fig. 11A, the leading edge of the
film 12 wrapped around the tacking member body 21 is
temporarily applied or tacked onto the leading end of the
base plate 26 under pressure and heat by the heater
eﬁbedded in the leading end portion 21A.

| In ihis ins{ance, since the tacking process of the
film 12 relativeito the bése plate 26 is achieved under the
action of the pneumatic cylinders 30,_yariations in
thickness of the base plates 26 can be taken up or canceled
by a damping action of the'pﬁqumatic pre;sure, and a
sufficient tacking pressure can always be bbtained,
accordingly. Tacking can, therefore, be achieved with high
reliability.
* ., When tacking of }he leading film edge is started, the
,» negative pressure acting on the tacking member 20 ceases,
and after that wﬁén a pfeset time has expired, the tacking
member 20 is driven jointly by the pneumatic cylinders 30

and the servomotor 35 in a direction away from the base



"The left and right retainer plates 58E, provided in pairs, are integrally
connected by the upper air blow off pipe 60A in the w dthw se direction of
the film Each ends of the stationary knife 54A are supported by the
stationary-knife support nenbers 52 via radial bearings 55A with aligning
ring, each ends of rotary knife 54B are supported by the rotary-knife
support nenbers 56 via radial bearings 55B with aligning ring, and the air
bl ow of f pi pe 60A is provided with a cushion (not shown), foam synthetic
resin for exanple, between thereof and the left and right retainer plates
58E so that the stationary knife 54A and the rotary knife 54B together with
t he support base 36 are tiltable relative to a wwdthwise line of the film
12 in a-plane parallel to the fil mpéssage pl ane 12A. Reference character
62 denotes lamnation rolls, 64 drive rollers of the base-plate conveyor

nmechani sm @Gageduh¥ven {0!doFivels hbetsararaaiay YosiG8oa hase- pkate
pressure nenber, 70 the vacuum suction bars for hoIdingi by suction, the
|

trailingfil shewgesraFfigr Ler Fhecdbstange Ralyaan ‘& Yackirg. 72 a
base-plate-l%%giggéegg-&§§'F'éy1tq Beﬁﬁﬁrﬁh&”¥ﬁéE§W¥%yhin@n o&4tdon
base-plate-?ral |ng-en% pdil I on getectlng phot osensor. urt hernore,
ref erence charaskese?6tdchdtamsithatgui Feom diies sddichdingp eoed thehwe2h
to the original position 22A, the tacking member 20 is
driven only by the pneumatic cylinders 30 so that
variations in the distance from the switching position 22F
to the original position 22A, which may be caused by
variations in thickness of the base plates 26, can be taken
up by a damping action of the pneumatic pressure.

During the retracting movement of each tacking member
20 away from the .base plate 26, the lamination roll 62 is
moved to the leading end of the base plate 26, and the base
élate 26 1s conveyed by the drive roller 64, whereupon the
film 12 is bonded with heat and pressure to the base plate
26 by the lamination roll 62.

Beforeﬂiﬁe heat-and—pressure-bénding is started, the
£ilm holding member 42 and the stationary knife 54A are
advanced to the film passage plane 12A by means of the -'
pneumatic cylinders 44 ﬁia the stationary-knife -supporting
movable blocks 39%9A. At this time, the film holding member
42 is spaced from the stationary knifé 54A to the tacking
mempber 20 side, as shown in Fig. 12A. The vacuum suction
bar 70 is driven in s;nchronism with the lamination roll 62
to assume a'positlon on the film passage plane 12A.

The stationary knife 54 and the rotary knife 54B are

tilted by the rotary-cutter angle adju;ting device 37 such



.31 the vacuum suction bar 70 and the stationary knife 54A for guiding the
film12 vertically at a position of the stationary knife 54A when the film
is being cut or severed. Each of the vacuum suction bars 70 is rotatably

di sposed adj acent to the corresponding |am nation roll 62 and noves or
transfers a film12 of a severed length to the vicinity of a contact
surface between the film 12 on the base plate 26 and the lam nation roll 62
at a speed equal to or slightly lower than the rotational peripheral speed
of the lam nation roll 62 while the severed film12 is held on the vacuum
suction bar 70 at or in the vicinity of the trailing end. The base-plate
pressure nenber -68 is conposed of a base-plate pressure roller 68A and a
base-pl ate-pressure- roller drive pneumatic cylinder 68B for vertically
reci procating the pressure roller 688 The lamnation rolls 62 and the
base-pl ate pressure nenber 68 are so related as described bel ow. The

| eadi ng endnat fnbase Pl Caefe e e COIVEYSSh P 1MAIRCEAA BXat BRe
base- pl at e- | eadi ng-end positi'on detecting photosensor 72 di sposed adjacent
to the baseeptgad axis of the rotary knife 54B are tilted at an angle

about 5° in a direction opposite to the skew angle of the
cutting edge of the rotary knife 54B. This arrangement
makes it possible to minimize the skew of a leading edge of
the film even if cutting is achieved wh}le the film is in
motion.

When the base-plate-trailing-end position detecting
photosensor.72 detects the trailing end of the base plate
26 being conveyed and applied with the films 12 (S101 shown
in Fig. 13), a tacking-member operation-timing counter is
turned ON or activated (S102). After that when a
predetermined time has elgpsed, the tacking members 20 are
driven by the servomotbr qs to start moving along the guide
rails 28 toward the basezﬁlate 26 in synchronism with the
films 12 (S103 and S104). With this movement of the
tacking membérs 20, the pressure rollers 48B are brought
into contact with the film holding members 20 and then
forces them to move toward the base plate 26, in
synchronism with the movement of the film 12, against the
force of the compression coil springs 40D to the respective
poéitions close to the stationary knives 54A (S105).

[N When the tacking-member operation-timing counter

-

outputs an ON signal, the same ON signal is simultaneously
input to a vacuum timing counter (S106).
When a predetermined.timg has elapsed, the vacuum

timing counter outputs an ON signal instructing in sequence



conveyance plane |-1, and after that when a predeterm ned tinme has el apsed,
t he base plate 26 has been conveyed to a fil mtacking position whereupon
the rotation of the drive roller 64 is stopped. At the sane tine, the
base-plate pressure roller 68A is driven by the base-plate-pressure- roller
drive pneumatic cylinder 68B to force the base plate 32 26 downwards. By
t he base-plate pressure roller 68A the novenent of the base plate 26 is
conpl etely stopped or arrested. And even when the tacking nenber body 21
formng a | eading end of the tacking nmenber 20 cones into contact with the
base plate 26, the base plate 26 cannot nove with the result that the film
12 is reliably tacked onto the base plate 26 Arresting of the base plate 26
by the base-plate pressure rolter 68A continues until the lamination rolls
62 cone'into contact with the base plaje 26. In synchronismw th the
contacting timng of the lamnation rolls 62, the

base- pl at e- lafles\%u&ﬁiﬁelﬁéﬁb@lfg VR RRAUERS | £10y! RernPERrce deast iyat ed.
Referring now to Figs. 10-12, operation of the film applying apparatus of

t he foregO|ngegnbodaqgmm su¢uiqme(51o7 and S108). The vacuum suction

bars 42 also create vacuum suction, so that the films 12
can be sucked or held by suction on the tacking members 20,
film holding members 42 and the vacuum suction bars 70,
The vacuum suction creating timing is Qetermined such that
when movement of the tacking member 20 toward the base
plate 26 is synchronized with the movement of the film 12,
the tacking member 20 begins performing wvacuum suction
(vacuum ON); and when the tacking member 20 comes into
pressure contact with the film holding member 42 and moves
in synchronism with the latter, the film holding member 42
begins performing vacuum suction (vacuum ON).

The ON signal from the vacuum timing counter is also
output to a cutter start timing counter (S109), and when a
predetermined period of time has elapsed the servomotors
54C drive the corresponding rotary knives 54B (S110) .t6 cut
or sever the films 12 between the rotary knives 54B and the
stationary knives 54A (S111). During severance of the
films, the tacking members 20, £ilm holding members 42 and
the films 12 are moved toward the base plate 26, and after
severance of the films, thej are stopped when the film
*holding members 42 come to a position adjacent to the

, corresponding stationary knives 54A (S112). It was found
that when a rotaiional-periphe;al speed of the cutting
edges of the rotary knives 54B is_pade twlce or more as -

fast as the moving speed of the fiims 12, cutting can be



described below. At first, the pneumatic cylinders 44 are activated to
"advance the stationary-knife supporting novabl e bl ocks 39A toward the film
passage plane 12A. Wth this novenent, the film holding nenbers 42 and the
correspondi ng stationary knives 54A are brought to the position of the film
passage plane 12 while they are held in vertical juxtaposition. The tacking
menbers 20 are driven by the servonotor 35 fromthe original position 22A

toward the base-pl ate conveyance plane |-1 whereupon the pressure rollers
48B force the filmholding menbers 42 downwards (or upwards) via the rai
menbers 48A until the filmhol ding nmenbers 42 comes into 33 cl ose

juxtaposition with the correspondi ng stationary knives 54A (manual cutting
position 22B, see Fig. 10A). On the other hand, the rotary-knife support

menbers .56 are pulled in a direction gyay fromthe film passage pl ane 12A
while the | ock knobs 58A are being pulled out or unlocked, Then, the | ock

knobs 58A are fitted with the | ocking holes 58C, thus | ocking the
rot ary- kni f @°B4BBBRt SHRMLEYE Wd-hrntt Ares iRy rrdwR) YR 9RI REwtPehere i s

defined, beteuRE §Heof Oy dctt¥na®1e4Bhtanglement of the films 12 even
when the films 12 are cut while in motion.

The tailing edges of the cut-off or severed films 12
are subjected to streams of air blown f£from the air blow-off
pipes 60B and thereby blown in such a manner as to wrap
around the guide rolls 76, as shown in Fig. 12B.

As the pressure application or bonding of the films 12
by the lamination rolls 62 proceeds, the trailing edges of
the severed films 12 are continuously moved toward the base
plate 26. When the trailing film edges have passed the
guide rolls 76, a changeover valve (not shown) is.activated
to change the pass of supply of compressed air from the air
bléw-offlpipes 60B to the air blow-off pipes 60C.

The'trailing edges of the severed fiims 12 are,
therefore, forced to float in such a manner as to wrap
around the corresponding vacuum suction bars 70, as
indicated by the phantom lines in Fig. 12B. It is to be
noted that'since the process goes on from the condition
shown in Fig. 10A to.the céndition shown in Fig. 10B while
streams of air are blown from the air blow-off pipes 60B
toward the leading end portiohs 21A of the tacking members
20, the ailr streams force the leading edges of the films 12
> against the rounded suction surfaces of the respective

tacking member bodies 21 ahd the leading end suction
surfaces of the respective film holding members 42, thus

preventing the films 12 from displacing off from the



.and the stationary knife 54A, a relatively wide space in which each film
unwound fromthe supply roll 14 and then separated fromthe cover film is
manual |y i ntroduced. When a | eading edge of the film 12 has passed the
stationary knife 54A, the nmain vacuum suction plate 22, the tacking nenber
body 21 and the film hol ding nenber 42 start perform ng negative suction to
thereby hold the film 12 thereon by suction. Then, the |l eft-hand side
support base 36 shown in Fig. 8 is noved up and down by the rotary-cutter
angl e adjusting device 37 to set the stationary and rotary knives 54A and
54B in such a condition that a cutting edge of the stationary knife 54A and
an axis of rotation of the rotary knife 54B becone parallel to a transverse
axis of the film Thereafter, the | ock knobs 58A are pulled out to unlock
the rotary-knife support menbers 56 fAbmthe retracted position, then the
rotary-knife support nenbers 56 are driven toward the film passage pl ane
12A, and aft eackingdmdnbtir WotRAikoCH1 kD HeB fAre hidilaasagwmbhvehe 4ocki ng

hol es 58B to | ock the corresponding rotary knife 54B in the cutting
position. Then, tHee rigtaddyinghiedgessf ity SaF&teg films 12, which are

wrapped around the vacuum suction bars 70, are immediately
held thereon by suction by means of which the trailing
edges of the films 12 are tensioned while the films 12 are
heat-and-pressure bonded to the base plate 26 by the
lamination rolls 62. Thus, a first run or cycle of film
applying process is completed.

After the heat—and—pressure;bonding of the films 12 to
the base plate 12 completes, the procedures return to the
initial condition shown in Fig. 10A (original position
227), the procedures shown in Figs. 10A through 12B will be
repeated to apply the films with heat and pressure to the
next base pla;e 26 in the same mannerldescribed above.

Klthough the embodiment described above utilizes many
pneumatic cylinders in various parts, the air cylinders may
be cylinder devices of the fluid—pressuge operated type,
such as oil-pressure cylinders, hydraulic cylinders or gas.
cylinders. | .

According to the above embodiments, since the tacking
member, until its arrival at a position close to the base
plate, is driven by the motor while the position of the

» tagcking member is controlled according to a number of
, revolution of the motor, and during pressure-bonding, it is
driven by the cyiinder device. With this arrangement, a
difference in thickness.between the basp plates can be

taken up or canceled by the pneumatic pressure of the



.that_.a | eading edge portion of the film 12 extending forwardly fromthe
stationary-knife 54A is cut off or renoved by the stationary and rotary

kni ves 54A, 54B. At this tine, since the cutting edge of the stationary
knife 54A is aligned at a right angle to the feeding direction of the film
12, the leading edge of the film1l2 is cut at a right angle with respect to
the feeding direction of the film12. Wen the | ock knobs 58A of the
rotary-knife position | ock device 58 are unl ocked fromthe | ocking holes
58B or 58C against the force of the springs 58D, the operator pulls out the
| ock knobs 58A, with its second and third fingers gripping the necks of the
respective | ock knobs 58A, while the first fingers are hooked on the
retainer- plates 58E which are di sposed inwardly of, and in confrontation
to, the corresponding | ock knobs 58A Ln t he mndthmnse direction of the
film Thus, the | ock knobs 58A can bé rel eased or unl ocked with excellent
nanlpulatablllt W thout requiring an u easgémnrkln ost Then, the

pneunmati c cy?ﬂfd’é%%’ 28vire apdi PSSt P8 FUEEnE2Ry g‘r“fq(ni fe
supporting ”Pé’ﬁ@lcﬁ;bk@ckﬁe%eé%&idﬂer ®ekkOp1heesbVE the film hol di ng

menbers 42 and the stationary-knife support nenbers 52 away fromthe -film

passage plane 12At is also possible to return the tacking member to
the original position in a short period of time by means of
the cylinder device while the position of the tacking
member is controlled according to a numper of revolution of
the motor.

Furthermore, the tacking member while being held in a
standby condition in the vicinity of the base-plate
conveyance plane can readily perform film-tacking operation
as soon as the base plate 1is conveyed. As a result,
operation time of film applying can be reduced.

! It is:also possible to perform uniform and reliable !
application of two.films to opposite surfaces of the base
pléte by a sequence!of operation in which after one tack
member is brought into contact.wiﬁﬁ one surface of the base
plate, the other taqk member is forced against the other
surface of the sameé base platéa

Since the film holding member and -the stationary-knife
support members are independently supported on the movable
ralls of the fore-and-aft guide rails, they can be reliably
driven for reciprocating movement toward and away from the
£ilm passage plane, without generating a bending force or a
shearing force. _Accordingly, as against the prior art, the

_ present invention is éompletely free from a malfunction of
the film hq}ding member.

Furthermore, since the tacking member forces the film



35 In this instance, since the | eading edge of each film12 is held by
“suction on the filmholding menber 42, the leading filmedge is, as shown
in Fig. 10B, pulled toward the main vacuum suction plate 22 of the tacking
menber 20 and further along the rounded surface of the tacking nmenber body
21 so that the leading filmedge is forced agai nst thereon. Thus, the

| eading filmedge is separated fromthe fil m hol ding nenber 42 and hel d by
suction on the tacking nenber body 21. Wien the film hol ding nenber 42 and
the stationary- knife support nenbers 52 are spaced fromthe fil m passage
pl ane 12A by a predeterm ned di stance, the rail nenbers 48A forned on the
tacki ng nenber side of the filmholding nmenber 42 are brought out of
rolling engagenent with the pressure rollers 48B. Accordingly, the
conpression coil springs 40D are releaisd froma conpression force and
hence all owed to expand to restore thert original length with the result

that the filmhol ding nmenber 42, the quide franes,40B supporting the film
hol di ng nenthalding &%&bﬁﬁetPVﬁﬁﬁiﬁﬂf §%§Ff§n35§ﬁ§?éﬁarYgﬁﬁf%?l%f%kﬁ%ﬁﬁﬂ-on

avay from t he SiAlisi)ahkakBhhte SAfe thuds uFBelihe1 PAShS1@MInE haMkbd:N F 0.
retractable to'a position held out to interference with thg
tacking member, the film holding member can be positioned
accurately and reliably without requiring a complicated
control mechanism for driving the same.

By virtue of the pressure mechanisms, when the film
holding means is spaced from the film, the tacking memBer
is able to move toward the base plate beyond the f£ilm
holding member to tack the film onto the base plate.

The pressure mechanisms each include a pressure member
composed of a roller for forcing the film holding member

! toward the base plate, and a rail provided on the film

holding member and movable relative to the roller in a

direction perpendiculér to the fiim'passage plane. With

this arrangement, the film holding member while being held
in pressure contact with the tacking member can bé
displaced in a direction perpendicular to the film passage-
plane toward a retracted position where the f£ilm holding
member. is held out of interference with the roller. when
the film holding membér is in the retracted position, the
tacking member is permitted to move toward the base plate.

N Since the rotary knife is supported by the rotary-

' knife support device which is movable along the guide

' rails, the rotary knife no longer requires a separate guide

mechanism but can be displaced while keeping an accurate

position relative to the stationary knife.



10c. As a result of backward nmovenent or retraction of the fil m holding
menber 42 and the stationary knife 54A, the tacking nmenber 20 is novabl e
toward the base plate 26 without interference with the film hol ding nenber
42 and 36 the stationary knife 54A. The tacking nmenber 20, as
illustrated by the phantomlikes in Fig. 11A is driven by the servonotor
35 until it arrives at the tacking standby position 22D, whereupon it is
stopped. Then, a leading end of the base plate 26 is detected by the

base- pl at e-| eadi ng-end position detecting photosensor 70 and thereafter, at
a predeternmined timng, the tacking nenber 20 is driven toward the base
plate 26 by neans of the pneumatic cylinders 30 whereby, as indicated by
the solid lines in Fig. 11A, the |leading edge of the film12 wapped around
the tacki ng menber body 21 is tenporagily applied or tacked onto the

| eadi ng end of the base plate 26 under pressure and heat by the heater
enbedded in the | eading end portion 21A. In this instance, since the
tacki ng processTht ¥erinempriates| arh PEQVIIRA Hids cPMEFOBL2E1PE Hehi eved

under the‘one of two opposed knobs used for locking the rotary-knife
support device relative to the guide rail side member at a
cutting position in which the rotary and stationary knives
come into contact with each other, and at a retracted
position in which the rotary and stationary knives are
separated from each other. By manipulating the knobs with
second and third fingers hooked on the knobs while the
first fingexrs are hooked on the retainer plates, the
operator can unlock the rotary-knife support device from
the guide rail side, without taking an uneasy working
posture. '

The retainer plates, which are disposed in a pair on
the right and left sides in the widthwise direction of ‘the
£ilm, are interconnected in the widthwise dir;ction of the
film by means of the 'air blow-off pipe, so that the
stiffness of the air blow-off pipe and the retailner plates

can be increased significantly.



action of the pneumatic cylinders 30, variations in thickness of the base
"pl at és 26 can be taken up or cancel ed by a danping action of the pneunatic
pressure, and a sufficient tacking pressure can al ways be obt ai ned,
accordingly. Tacking can, therefore, be achieved with high reliability.
When tacking of the leading filmedge is started, the negative pressure
acting on the tacking nenber 20 ceases, and after that when a preset tine
has expired, the tacking nmenber 20 is dri ven jointly by the neuna
cylinders 30 and the servonotor 35 in a direction avvameu mllmﬂ jElII
plate until it arrives at the swtching position 22F, 1B
The di stance between the tacking pressure bondi ng p05|t|on 22E and the
switching position 22F is set to be constant. Fromthe switching position
22F to the original position 22A, the 5 cking menber 20 is driven only by
.the pneumatic cylinders 30 so that varrations in the distance fromthe

swi t'ching position 22F to the original position 22A, which may be caused by
vari ati ons iWHATISkAE3IMBP IHe base plates 26, can be taken up by a danping

action of th@,pQF%qﬁhiﬁpBi9§§§”ﬁ%thod of the type, wherein a

continuous film composed of a light-transmissible support

film, a photosensitive résin layer and a cover film
laminated one above another is withdrawn from a film supply
roll, and after the cover film is separated, the continuous
film is guided to the vicinity of a leading end of a base
plate conveyed by a conveying means, with the
photosensitive resin layer situated on a base plate side,
while the film is held by suction on a tacking member which
is movable toward and away from the base plate and also on
a film holding member which is disposed adjacent to the _
tacking member:at a base plate side thereof, subsequentl;
the film holding member is retracted for causing a leading
edge of the fiim to wrap around a leading end of the
tacking member, then the leading edge of the film is tacked
onto the leading end of the base plate by the tacking
member, thereafteg the film is pressure-bonded to the base
plate by lamination rolls while the base plate.ié being
conveyed, wherein when said pressure-bonding is started,
the tacking member is spaced from the base plate along a
film passage plane, wherein before the film 1s cut, while
"the tacking member is moved toward the base plate in

* synchronism with movement of the film, the film is held by
suction on the tacking member at a portion upstream of a
predetermined cutting portionm, then while the film holding

member, which has been standing by at an advanced position



.During the retracting novenent of each tacking nenber 20 away fromthe base
plate 26, the lamnation roll 62 is noved to the | eading end of the base
plate 26, and the base plate 26 is conveyed by the drive roller 64,
whereupon the film12 is bonded with heat and pressure to the base plate 26
by the lam nation roll 62. Before the heat-and-pressure-bonding 1s started,
the film hol ding nenber 42 and the stationary knife o the
fil mpassage plane 12A by neans of the pneunmatic cyl ﬁmmmlmmmﬂm :
stationary-knife supporting novable bl ocks 39A. At this timt, thesfitm

hol di ng nenber 42 is spaced fromthe stationary knife 54A to the tacking
menber 20 side, as shown in Fig. 12A. The vacuum suction bar 70 is driven
in synchronismwith the lamnation roll 62 to assune a position on the film
passage. pl ane 12A. The stationary knife 54 and the rotary knife 54B are
tilted by the rotary-cutter angle adj ust‘ﬁsng devi ce 37 such 38 that the.
cutting edge of the stationary knife 54A and rlhe cenﬁgrjgllb axis of the rotary
kni fe 54B ar®@tefeqRatPant A RASHAAR PIRRPr ] 1Fn™3VET r Bt T O B0 ™ e to
the skew atngiﬁhOEuobaﬁeﬁut bENgh &G Ging! hembekar Ynkni{ tn 548 nelld By
arrangemnen '

suction on the film holding member at a portion immediately
upstream of the predeiermined cutting portion,
subsequently, while the tacking member and the f£ilm holding
. member are moved in synchronism toward the base plate, the
film is cut by a rotary cutter composed of a rotary knife
rotatable about an axis of rotation extending parallel to
the film passage plane, ana a stationary knife movable
toward and away from the rotary knife, and the tacking
member and the f£ilm holding member are stopped before the
film holding member comes in contact with the stationary

knife of the rotary cutter.

2. A film applying method according to claim 1, wherein
' the film holding member is movably supported along the film
passage plane and ié urged in a direction away from a base-
plate conveyance plane, and when the tacking member moves
in synchronism with movement Qf the film toward the bése
plate immediately before the film is cut, the £ilm holding
member comes in contact with the tacking member and then is
forced by the latter to move toward the base plate in
’sxnchronism with movement of the tacking member.
3. A film applying method according to claim 1,
characterized in that the film supply roll, the tacking -

member, the film holding member and the lamination roll are



makes it possible to mnimze the skew of a | eading edge of the filmeven
"If cutting is achieved while the filmis in notion. Wen the
base-plate-trailing-end position detecting photosensor 72 detects the
trailing end of the base plate 26 being conveyed and applied vvith the filns
12 (S101 shown in Fig. 13), a tacking-nenber operatlon ti nter is
turned ON or activated (S102). After that when &'m* eterm has
el apsed, the tacking nmenbers 20 are driven by th R\Sﬁ “ start
noving along the guide rails 28 toward the base I nchroni sm
with the filns 12 (S103 and S104). Wth this rmvems\ntc of* the t acki ng
menbers 20, the pressure rollers 48B are brought into contact with the film
hol di ng nmenbers 20 and then forces themto nove toward the base plate 26,

in synchronismw th the novenent of th&7film 12, against the force of the
conpression coil springs 40D to the respective positions close to the
stationary dkepwesd St dEH0DE uphen the lawki ngidrsnivdr thgebasieonlateai ng

counter outputs an ON signal, the sane S Si mJIt neously input to
a vacuumt PRPH@YEB%t%]ra’(%lY%)aPWeﬁw% %O\ie%e%&’?ﬁ A€d PR %Ss el apsed, the
vacuum ti mageGaURtSF O st Plael, ShBAAheANSIHIGHIIRG iaFeSeGURBAC

to the base plate, the tacking member on one side is

stopped while one film is held in contact with one surface

of the base blate by the leading end of the same tacking

member, and while keeping this condition, the other film is

forced against the other surface of the base plate by the

leading end of .the tacking member on the opposite side, so

that the two films are forced against ihe opposite surfaces

of the base plate with the base plate gripped between the

leading ends of the two tacking members.

4. A film applying method Eccording to claip 3,
characterized in that the base plate is confeyed on the
conveying means disposed horizontally, the tacking member
on said one side is kept to be on standby while being held
in contact with the under surface of the base plate on the
conveying means via one film, and the tacking member on

said other side is brought into contact with the base plate

on the upper surface of the conveying means via the other

film.

LY

5. A film applying method according to claim 1, wherein
when the £ilm is tacked onto the leading end of the base
plate by the leading end of the tacking member, the tacking

member performs its stroke from an original position which



39 the tacking nenbers 20 and the fil m hol ding nenbers 42 to create vacuum
“suction (S107 and S108). The vacuum suction bars 42 al so create vacuum
suction, so that the filnms 12 can be sucked or held by suction on the

tacki ng nenbers 20, film hol ding nenbers 42 and the vacuum suction bars 70.
The vacuum suction creating timng is determ ned such that when novenent of
t he tacki ng nmenber 20 toward the base plate 26 is synchronized with the
novenent of the film 12, the tacking nenber 20 begi ns perform ng vacuum
suction (vacuum ON); and when the tacking nmenber 20 ' ure
contact with the film hol ding nenber 42 and noves .”mmmm“mmﬁmh t he
latter, the film hol ding nenber 42 begins performnm ng*vatuum uct’i o (vacuum
ON). The ON signal fromthe vacuumtimng counter is also output to a
cutter start timng counter (S109), apd when a predeterm ned peri'od of tine
has el apsed, the servompotors 54C drive the corresponding rotary knives 54B
(S110) to cut or sever the filns 12 between the rotary knives 54B and the
st ati onary deniremet84Arems1a Ihaseppliatg SLVERRRRRe RLanRy fHa4PEd e t acki ng
menbers 20, fil dj her a fil Nt TG4 rd the
base pl atebfé,e g]%ggéf%%?vs vera ééggf m?h%ﬁl%ﬁ@%‘iﬁlq&{%& stopptetg\éahen t he
film hol di rigenber podPt tometd G popdsibnonlase acenthe dadwe-plate

conveyance plane, the tacking member is driven by a motor
while the position of the tacking member is controlled
according to a detected number of revolution of the motor,
and from said position close to the base-plate conveyance
plane to a position where the tacking member comes in
contact with the base plate via the film, the tacking
member is driven by a cylinder device, and the tacking
member performs its stroke returning to the original
position in such a manner that from said position of
contact with the base plate to a position close to the
original position, the tacking member is driven by the
motor while the position of the tacking member is .
controlled according to a detected number of revolution of
the motor, and from said positién close to the original
position, the tacking member is driven by the cylinder

device.

6. A film applying method according to claim 5,

characterized in that the film supply roll, the tacking
ﬁember, the film holding member and the lamination roii are
*disposed on each of upper and lower sides of the base-plate
conveyance plane tO'appiy two sald films to opposite

surfaces 6f the base platé, and when the .films are tacked - .

to the base plate, the tackihg member on one side is



correspondi ng stationary knives 54A (S112). It was found that when a
“rotational periphéral speed of the cutting edges of the rotary knives 54B
is made twice or nore as fast as the noving speed of the films 12, cutting
can be 40 achi eved snmoothly wi thout causing undue tensioning of the
films 12 or objectionable entanglenent of the filns 12 even when the fil ns
12 are cut while in notion. The tailing edges of the cut—eiH—or_severed
films 12 are subjected to streanms of air blown fromthe bl ow of f pi pes
60B and thereby blown in such a manner as to wap aroun mumkm m)"]m,
76, as shown in Fig. 12B. As the pressure application o

films 12 by the lamnation rolls 62 proceeds, the tralllng edges of *thé
severed filnms 12 are continuously noved toward the base plate 26. Wen the
trailing filmedges have passed the gujgde rolls 76, a changeover valve (not
shown) is activated to change the pass of supply of corrpressed air fromthe

air blowoff pi B to the bl pipes_60C., The tral | edges of
t he severed ‘@‘ft|°lf’§t‘?‘Si A8 °?ﬁe$@f“bri§ gf’&?céa gn??%tétw“hhsuc rrg;l%ner as to
wrap around dfg heObh8EPPNEL 8%y aHeiTetehiOBnabS e @dme tacking

member, and while keeping this condition, the other film is

forced against the other surface of the base plate by the
leading end of the tacking member on the opposite side, so
that the two films are forced against the opposite surfaces
of the base plate with.the base plate gripped between the

leading ends of the two tacking members.

7. A film applying method according to claim 6,
characterized in that the base plate is conveyed on the
conveying means disposed horizontally, the tacking member
on said one side is kept to be.on standby while 'being held
in contact with the under su;face of the base p}ate on the
conveying means via one film, and the tacking mémber on
said other side is brought into contact with the base plate
on the upper surface of the cépveying means via the other

film.

8. A film applYing method according to claim 5, wherein in
sald return stroke, from said_position of contact with the

base plate to said position close to the original position,
'the tacking member is driven jointly by the motor and the

» gcylinder device.

9. A film applying method according to claim 5, wherein in

said stroke approaching the base-plate conveyance plane,



I ndi cated by the phantomlines in Fig. 12B. It is to be noted that since
“the process goes on fromthe condition shown in Fig. 10A to the condition
shown in Fig. 10B while streans of air are blown fromthe air bl ow off
pi pes 60B toward the |eading end portions 21A of the tacking nenbers 20,
the air streans force the | eading edges of the filns 12 agai nst the rounded
suction surfaces of the respective tacking nenber bodi€s 41 and the—teadt ng
end suction surfaces of the respective film holding rre
preventing the filns 12 fromdisplacing off fromthe m mm’mer
bodi es 21 and the film hol ding nenbers 42. The traili. ng* gest Ofm
severed filns 12, which are w apped around the vacuum suctlon bars 70, are
i mmedi ately held thereon by suction by nmeans of which the trailing edges of
the filns 12 are tensioned while the fP®ns 12 are heat-and- pressure bonded
to the base plate 26 by the lamnation rolls 62. Thus, a first run or cycle
of film appl yh&o 4H10GRS helndeeOiB! £t edqfattersatilalepB%QEi@HchB§éS%eE}pePnd' ng
of the filns 12 to the base plate 12 conpletes, the procedures return to
the initial kasetiniake coomeyrncei plameA angr |ag‘tm1 thesbasenplate is

conveyed to a tacking position, the tacking member is

driven by said cylinder device to tack the leading edge of

the film onto the base plate.

10. A film applying method according to claim 9, wherein
the film supply roll, the tacking member, the £ilm holding
member and the lamination roll are disposed on each of
upper and lower sides of the base-plate conveyance plane to
apply two said films to opposite surfaces of the base
plate, and when the films are tacked to the base plate, the
tacking member on one side is stopped while one film is
held in contact with one surface of the base plate by the
leadiﬁg end of the same tack;ng member, and while keeping
this condition,~the other film is forced against the other
surface of the base plate by the leading end of the tacking
member on the opposite side, so that the two films are
forced against the opposite surfaces of the base plate with
the base plate gripped between the leading ends of the two

tacking members.

1. A film applying method according to claim 10, wherein

the base plate is conveyed on the conveying means disposed
horizontally, the tacking member on said one side is kept
to be on standby while being held in contact with the under

surface of the bése plate on the conveying means via one



22A), the procedures shown in Figs. 10A through 12B will be repeated to
apply the filnms with heat and pressure to the next base plate 26 in the
same nmanner descri bed above. Al though the enbodi ment descri bed above
utilizes many pneumatic cylinders in various parts, the air cylinders my
be cylinder devices of the fluid-pressure operated type, such as

oi |l - pressure cylinders, hydraulic cylinders or gas. cylinders. According to
t he above enbodi ments, since the tacking nenber, untitT - its—arrival—at_a_

position close to the base plate, is driven by the not ' sjtion
of the tacking nenber is controlled according to a nur}mu!ﬁmmjmamwnr of
the notor, and during pressure-bonding, it is driven by the .
device. Wth this arrangenent, a difference in thickness between the base
pl ates can be taken up or cancel ed q%_the pneumati c pressure of the 42

cylinder device and, hence, the filns can be applied reliably to the

respective_base plates. It i.s als 0ssi b t u he _t | menber to
the origi ngflrbbs%)’ﬂao 9 ﬁagkéﬁgr?elg%% od J %tdl (r%éjl%;r %gg'ﬁsﬁ(s)f ﬂ%ﬁ%%l i nder
devi ce whi | £1é h€oQsdt! iWaR OfthehBaé@OKiatg: on the upper surface of

the conveying means via the other film.

12. A film applying apparatus of the type, wherein a
continuous film composed of a'light-tiansmissible support
film, a photosensitive resin layer and a cover film
laminated one above another is withdrawn from a film supply
roll, and after the cover £film is separated, the continuous
film is guided to the vicinity of a leading end of a base
plate conveyed by a conveying means, with the
photosensitive resin layer situated on a base plate side,
while the film is heid by suction on a tacking member which I
is movable towqrd and away from the base plate and also on '
a £ilm holding‘memﬁer which is disposed adjacent to the
tacking member at & base plate side thereof, subsegquently
.the £ilm holding member'is.reﬁracied for causing a leading
edge of the film to wrap around a leading end of the
tacking member,.then the 1eading edge of the £ilm is tacked
onto the leading eﬁd of the base plate by the tacking
member, thereafterlthe.film is pressure-bonded to the base
_plate by lamination rolls while the base plate is being
.cbnveyed, wherein when_said pressure-bonding is started,
+the tacking member is spaced from the bése plate along a
film passage planel and subsequently the film is cut at a
position close to the film holding member by a rotary

cutter composed of_a rotary knife rotatable about an axis



menber is controlled according to a nunber of revolution of the notor.

‘Furthernore, the tacking menber while being held in a standby condition in

the vicinity of the base-plate conveyance plane can readily perform

fil mtacki ng operation as soon as the base plate is conveyed. As a result,
operation tinme of filmapplying can be reduced. It is also possible to
performuniformand reliable application of two filns to opposite surfaces
of the base plate by a sequence of operation in which after one-tack—enber

i's brought ihto contact with one surface of the base pl plate, th t ack
menber is forced agai nst the other surface of the sam“m w@[‘g‘nce
the film hol di ng- nenber and the stationary-knife sup

i ndependent|y supported on the novable rails of the frefand- af t gui de
rails, they can be reliably driven f&2 reciprocating novenent toward and

away fron1the fil mpassage plane, w thout generating a bending force or a

shearing fofe.o a¢48RALARLYas 1330 LBeLRE! PLLA basddife RIESEN!

i nvention i's conple?ely ?reelﬁf&h1a function % t'he ot ai’ 1'ng menber .

Furt her nor endsianee at hiena g kKkmpf eramvableotovarihandi Away from the
rotary knife, wherein when the film is cut, the film
holding member is advanced to the film passage plane to
hold the film thereon by suction together with the tacking
member, said apparatus further includes} a pair of support
bases attached to a body of said apparatus at positions
outside the opposite ends of said stationary knife in the
widthwise direction of the f£ilm and movable in a direction
parallel to the direction of feed of the film, a pair of
fore-and-aft guide rails disposed on said support bases,
respectivelf, and extending in a direction perpendicular to
said, film passage plane, and a pair of stationary-knife
support members and a pair of film-holding-member support
mecﬁanisms that are supported by'a pair of movable blocks,
:espectively, of said fo:e-and—aft guide rails, wherein
saia stationary-knife support members support said opposite
ends of said stationary-knife and said film-holding-member
support mechanisms support opposite ends of said film
holding member, wherein said film-holding-member support
mechanism includes a péir of springs supporting the £ilm
holdi;g member while permitting movement of the film

hqlding membexr along sald £ilm passage plane within a

- -

predetermined range of distance and urging the film holding
member in a direction away from a base-plate conveyance
plane, and wherein a pair of pressure mechanisms is

provided between said film holding member and said film-



43 hol ding nmenber toward the stationary knife via the pressure nechani sm
and since the thus forced filmholding nenber is retractable to a position
held out to interference with the tacking nenber, the film hol ding nenber -

can be positioned accurately and reliably w thout requiting a conplicat :
L

control nechanismfor driving the sanme. By virtue of the‘mmﬂml
mechani sns, when the filmholding nmeans is spaced fromt ]

tacking menber is able to nove toward the base plate beyohd $hé film

hol di ng member to tack the filmonto the ba§é plate. The pressure
mechani sns each include a pressure nenber conposed of a roller for forcing
the film hol di ngholstirag-remgrdsthpophseeqiiapiensyf@rafParingr 8dideti bl t he

“filmhol ding menbey.and noyable relative t e rol| ' Lregll oL s g
per pendi cul ar t ?ir’%“ﬁ Imr?l'%’gsrsgaggrbf ang e i Jl"t r?if(s) Sg??a% giln%%% ,‘gt%e %lj[ m
‘hol di ng member whidies heingneel Boinds Pé ESSIrtD aaiildact iwi hblthegtaeibeay menber
can be displaced in a direction perpendicular to the film Bassa&etgl ane

S d

toward a retractleerqnsksia ifdxefheietepee 1of FARRAYIARG FenBEIPPsSRE LR
interference w f[lperw%]r&l e WMGErdhend idd8d Q1% vaRBRhAr shgal Piike

&.
retracted position, e tacking nenber 1s permtted to nove toward the base
pl ate. Since thehsDiiary nemblee whesuppbd t Bidrpyhalidd ngomgmberk héf epagphof xom
device which is {Tr?é/afbillem al ong the guide

13. A film applying apparatus according to claim 12,
wherein said pressure mechanisms each include a pressure
member which is disposed at a position offset toward the
.base plate from a position located on one side of the film
holding member adjacedt a leading end thereof and which is
engageabie with said £ilm holding member to for?e the

latter when said tacking member moves toward the base plate

beyond a fixed distance.

'14. A film applying apparatus according to claim 13,
wherein said pressure member comprises a roller having an
axis of rotation extending parallel to the widthwise
direction of the film, each said pressure mechanism is
composed of said roller, and a rail extending in a
dbrection perpendicular to said film passage plane and
disposed in a corresponding oné of said film-holding-member
support mechanisms at a portion engageable with said
roller, so as te permit said roller to move along said rail

while keeping contact with the latter, sald rail extending



rails, the rotary knife no | onger reqU|res a separate gui de nmechani sm but
can be di splaced while keeping an accurate position relative to the
stationary knife. 44 The retainer plates each provi ded-im—eenfraontation

to one of two opposed knobs used for |ocking the rotar{ or
device relative to the guide rail side nenber at a cut Imﬂm&%&um
which the rotary and stationary knives cone into contact Wt

and at a retracted position in which the rotary and stationary knlves are
separated from each other. By manipul ating the knobs with second and third
fingers hooked on the knobs while the first fingers are hooked on the
retainer plates; the operator can unlock the rotary-knife support device
fromthe guide rail side,, without taking an uneasy working posture. The
retainer plates, which are disposed in® pair on the right and |left sides
in the widthw se direction of the film are interconnected in t he w dt hw se

direction ghofne {id{ PR Rlehlie P AW, Eﬁlﬁ'
stiffness of the 5%rq%$%WFogf p?p% andﬁ?ﬁé FEté?ner ggggg g%bépncreased
significanahg.said tacking member interfere with each other in the

feed direction of the film.

15. A film applying apparatus according to claim 12,
wherein said apparatus further includes a rotary-knife
support device for movably supportihg opposite ends of said
rotary knife along said fore-and-aft guide rails and .
enabling said rotary knife to be fixed at a cutting
position in which said rotary knife cooperates with said
stationary knife set on sﬁid film passage plane to cut the
.film, and a retracted position spaced away from said film

passage plane. ' ;

16. A film applying apparatus accor&ing to claim i5,
whe;ein said rdtary-knife suéport device includes a locking
projection engageable, at said cutting position and said
retracting position, with recessed portions formed in a
fixed-rail side of each said fore-and-aft guide, and a
spriné urging said locking projection toward a projecting

direction.

172. A film applying apparatus according to claim 16,
vwherein said locking projection is disposed on said fixed
rail at an inner side in the Qidthwise difection of the
film and movable to_and fro in a widthwise direction of the

£ilm, and has a knob at its proximal end, said rotary-knife



45 WHAT |S CLAIMED IS: 1. A filmapplying nethod of t he type, wherein a
continuous filmconposed of a light-transm ssible support film a
phot osensitive resin |layer and a cover filmlam nated one above another is

withdrawn froma filmsupply roll, and after the cover filmis separated,
the continuous filmis guided to the vicinity of a Ieadi'[m' t _
pl ate conveyed by a conveying neans, wth the phot osensil Eﬂﬂuzn'mm ﬂml

*

situated on a base plate side, while théd®ilmis held.by suétibn'bnsa *
tacki ng nenber which is novable toward and away fromthe base plate and
al so on a filmholding nenber which is disposed adjacent to the tacking
menber at a base plate side thereof, subsequently the film hol di ng nenber
is retracted for causing a | eading edge of the filmto wap around a

| eadi ng endupport deviceafukthexjincindbea retainenplatecdisposed ingeréatheofhfand i filmis
tacked onto the | eadi ;g end of the base plate by the tacki ng menber,

t her eaf t er confeontation withpsaid kneleinytha yeidtbwise; direction of fhefilm sich|thati wheni said

or essur o- b BAGH ogriaped et #1900 R Tk LRRFER v HRGst B D8 HOPREH M #H b
plate al ON Petdiner plate.
5
18. A film applying apparatus according to cléim 17, wherein said locking .
projection, said knob and said retainer plate are provided in one pair on right and left
sides in the widthwise direction of the film, wherein said right and left retainer plates
are connected together in the widthwise direction of the film by an air blow-off pipe
10 which is parallel to said rotary knife, disposed close to said film passage plane, and

provided for blowing compressed air to the film.
{

19. A film applying method substantially as hereinbefore described with reference
to the accompanying drawings.

15 ‘ |
20. A film applying apparatus substantially as hereinbefore described with

reference to the accompanying drawings.



f41 1 m passage pl ane, wherein before the filmis cut, while the tacking
menber is noved toward the base plate in synchronismw th novenent of the
film the filmis held by suction on the tacking nenber at a portion
upstream of a predeterm ned cutting portion, then while the film hol ding
menber, which has been standing by at an advanced position 46 | ocated on
the film passage plane, is noved in syncggoni smw th novemrent of the
tacking nenber, the filmis held by suction on the film holding nenber at a
portion inmediately upstream of the predeterm ned cutting portion,
subsequently, while the tacking nenber and the film hol di ng menber are
noved i N synchroni smtoward the base plate the filmis cut by arotary

cutter corrposglcha KMo AN (9tﬁ-t
extendi ng paralTél to ﬁm |Tm passage pI ane c}:a stationary Tﬁﬁ

nmovabl e toward and away from the rotarygAwye €. and t he tacki ng nenber and
the film hol di ng nenber are stopped before the filmhol ding nmenber cones in
contact with the stationary knife of the rotary tutter. 2. A film applying
met hod according to claim1, wherein the filmholding nmenber is novably

supported aABSTRADT film

5

In a film applying apparatus (10) for applying a film (12) including a photosensitive
layer to a printed circuit board (26) and the like, a film holding member (42) for
wrapping the leading edge of a film (12) and stationary-knife support members (52) are
supported on the same fore-and-aft guide rails_ (28) for synchronous reciprocating

10 movement relative to a film passage plane (12A); the film holding member (42) is
floatingly supported by floating mechanisms for movement in a direction perpendicular
to a base-plate conveyance plane I-I; and the film holding member (42) is driven by the
tacking member (20) via préssure mechanisms to move between a position in which it is
spaced from the stationary-knife support members (52), and a position in which it

15 comes in contact with the stationary-knife support members (52).

Figure 1



passage plane and is urged in a direction away froma base- plate

conveyance pl ane, and when the tacking nenber noves in synchronismwth

- nmovenent of the filmtoward the base plate i Mmediately before the filmis

- cut, the filmholding nenber conmes in contact with the tacking nenber and

then is forced by the latter to nove toward the base.plate in synchronism

- with novenent of the tacking nmenber. 3.1A3il mapplying nethod according to

r claim1, characterized in that the filmsupply roll, the tacking nenber,
the filmholding nmenber and the lanination roll are 47 di sposed on each

. of upper and | ower sides of the base-plate conveyance plane to apply two

- said films to opposite surfaces of thnEﬁe |1)ate, and when the filnms are

" tacked to the base plate, the tackin @r on one side is stopped while

~one filmis held in contact with one surface of the base plate by the

- leading end of the sane tacking nenber, and while keeping this condition,

the other filmis forced agai nst the ot & surface of the base plate by the

| eadi ng end of the tacking nmenber i2e side, so that the two

films are forced against the opposite s es of the base plate with the

- base plate gripped between the 14

14

12 — 4



1 eadi'ng ends of the two tacking nmenbers. 4. A film applying method
according to claim3, characterized in that the base plate is conveyed on
t he conveyi ng nmeans di sposed horizontaltly, the tacking nenber on said one
side is kept to be on standby while being held in contact with the under
surface of the base plate on the con%ﬁxgﬂg means via one film and the
tacki ng nenber on said other side is Hrought into contact wth the base
pl ate on the upper surface of the conveying neans via the other film 5. A
filmapplying nethod according to claim1, wherein when the filmis tacked
onto the | eading end of the base plate by the | eading end of the tacking
menber, the tacking nenber perforns its stroke froman original position
whi ch 48 is renote froma base-plate vevange plane, toward the
base- pl ate conveyance plane in such a ma QNﬁip fromthe original
position to a position close to the base-plate conveyance pl ane, the
tacking nenber is driven by a notor while the position of the tacking
menber is controlled accgéding to a detected nunmber of revolution of the

[

not or, and fron1§8h9 pos gk to the base-plate conveyance




plane to a position where the tacking nenber cones in contact with the base
plate via the film the tacking nenber is driven by a cylinder device, and
t he tacki ng menber performs its stroke returning to the original position
in such a manner that fromsaid position of contact with the base plate to
a position close to the original posi@i/a3, the tacking nenber is driven by
the notor while the position of the tacking nenber is controlled according
to a detected nunmber of revolution of the notor, and from said position
close to the original position, the tacking nenber is driven by the
cylinder device. 6. A filmapplying nethod according to claimb5,
characterized in that the filmsupply roll, the tacking nenber, the film
hol di ng nmenber and the lam nation roll are disposed on each of upper and

| ower sides of the base-plate conveyance plane to-apply two said filns to
opposite surfaces of the base plate, and when the filns are tacked - to the
base plate, the tacking nenber on one side is 49 stopped while one film
is held in contact with one surface of the base plate by the |eading end of

t he sanme tacking
FIG. 3A FIG. 3B
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menber, and while keeping this condition, the other filmis forced agai nst
the other surface of the base plate by the | eading end of the tacking
menber on the opposite side, so that the two filns are forced agai nst the
opposite surfaces of the base plate with the base plate gripped between the
| eadi ng ends of the two tacking nenbergsi3. A filmapplying nethod
according to claim®6, characterized in that the base plate is conveyed on

t he conveyi ng nmeans di sposed horizontally, the tacking nenber on said one
side is kept to be on standby while being held in contact with the under
surface of the base plate on the conyegyi ans via one film and the
tacki ng nenber on said other side isfﬁi‘ﬁ%bt i nto contact with the base

pl ate on the upper surface of the conveying neans via the other film 8. A
filmapplying nméthod according to claimb5, wherein i Wd return stroke,
fromsaid position of contact with the base plate to saild position close to

the original position, the tadki q qggar I's dfli venj jojitly by the notor
and the cylinder device. 9. A fillim app| yi ng hod| acf 3@ to claim5b
wherein in said stroke approadhing thf] pase-nl : nvewance BEAe,

4
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50 the tacking menber is stopped at said position close to the base-plate
conveyance plane, and after the base plate is conveyed to a tacking

. position, the tacking nenber is driven by said cylinder device to tack the
-l eading edge of the filmonto the base plate. 10. A fil mapplying nethod
-according to claim9, wherein the leg/ﬁﬁmny roll, the tacking nenber, the
- fiitmhol ding nenber and the |lam nation‘roll are di sposed on each of upper

- and | ower sides of the base-plate conveyance plane to apply two said filns

' to opposite surfaces of the base plate, and when the filns are tacked to

t he base plate, the.tacking nenber on one side is stopped while one filmis
- held in contact wwth one surface of thE:RSEf Q§gte by the | eading end of

“ the sane tacking nenber, and while keebi Hhi%s condition, the other film
is forced agai nst the other surface of the base plate by the |eading end of
- the tacking nmenber on the opposite side, so that the two filns are forced
agai nst the opposite surfaces of the base platgwth the base plate gripped
between the | eading ends of gpa-twd[tacking fLe . 11. A filmapplying
met hod according to claim 10, ergiin the basel|gl ate is conveyed on the
conveyi ng neans di sposed hori zontrad t he} { acj{i|ng nber on said one side
is kept to be on standby while b FI%geﬂrii1 cqrt act>gith3®Ae under
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~surface of the base plate on the conveying nmeans via one 51 film and

t he tacking nmenber on said other side is brought into contact with the base

© plate on the upper surface of the conveying neans via the other film 12. A
. fil mapplying apparatus of the type, wherein a continuous film conposed of

- a light-transm ssible support film a gyfgosensitive resin layer and a

. cover filmlam nated one above another ™ 1s"wi thdrawm froma filmsupply

roll, and after the cover filmis separated, the continuous filmis guided

? to the vicinity of a |leading end of a base plate conveyed by a conveying

means, with the photosensitive resin |ayer situated on a base plate side,

- while the filmis held by suction on a tacking menber which is novable
- toward and away fromthe base plate and also on a film hol ding menber which

i s disposed adjacent to the tacking nenber at a base plate side thereof,
subsequently the film holding nenber is retracted for causing a | eading
edge of the filmto wap around a | eading end of the tacking nenber, then
the | eading edge of the filmis tacked onto the |eading end of the base

. plate by the tacking nenber, thereafteFrG f%mis pressure-bonded to the

base

40F
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plate by lamination rolls while the base plate is being conveyed, wherein

-~ when said pressure-bonding is started, the tacking nmenber is spaced from

| the base plate along a fil mpassage pl ane, and subsequently the filmis cut
. at a position close to the filmholding menber by a rotary cutter conposed
' of a rotary knife rotatable about an aév§3 52 of rotation extending

- parallel to the film passage pl ane, an stationary knife novable toward

. and away fromthe rotary knife, wherein when the filmis cut, the film

¢ holding nenber - is advanced to the film passage plane to hold the film

" thereon by suction together with the tacking nenber, said apparatus further
- includes; a pair of support bases attached to a body of ‘said apparatus at

| positions outside the opposite ends of said stationary knife in the

- widthwi se direction of the filmand novable in a direction parallel to the
~direction of feed of the film a pair of fore-and-aft guide rails disposed
- on said support bases, respectively, and extending in a direction

- perpendicular to said filmpassage MaﬂmfFFCS a;pair of stationary-knife

- support nenbers and a pair of filmhol dithg nber support nechani sns t hat
are supported by a pair of novabl e bl ocks,




respectively, of said fore-and-aft guide rails, wherein said
stationary-knife support nenbers support said opposite ends of said
stationary-knife and said filmhol di ng-menber support nechani sns support
opposite ends of said film holding nmenber, wherein said fil nthol di ng- nenber
support nmechani smincludes a pair of springs supporting the film hol ding
menber while permtting novenent: of t&g18il m hol ding nenber along said film
passage plane within a predeterm ned range of  di stance and urging the film
hol di ng menber in a direction away from a base-pl ate conveyance pl ane, and
wherein a pair of pressure nmechanisns is provided between said fil m hol ding
menber and said film 53 hol di ng- nenber support nechani sns for forcing
said filmholding nenber against the force of said springs when said

t acki ng nenber cones close to said filmholding negber beyond a fi xed

di stance of space and allow ng said tacking negber yto no toward the base
pl ate beyond said fil msol din er enBai § Ll hol @ ng nenber is
spaced fromthe film . A féﬁgmﬁ% @pa 7 Ncco¥ing to claim 12,
wherein said pressure rfgchani @R ®atII ¢kilrttke1f pPrEsA
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menber which is disposed at a position offset toward the base plate froma

position | ocated on one side of the film hol ding nenber adjacent a | eading

end thereof and which is engageable with said filmholding nenber to force

~the latter when said tacking nenber noves toward the base plate beyond a

- fixed distance. 14. A film applying apgpigtus according to claim13,

~wherein said pressure nenber conprises a roller having an axis of rotation

. extending parallel to the widthwi se direction of the film each said

. pressure nmechanismis conposed of said roller, and a rail extending in a

" direction perpendicular to said filmpassage plane and disposed in a

correspondi ng one of said filmholdi ng-nmenber support nechanisns at a

_ portion engageable with said roller, so as to permt said roller to nove

' along said rail while keeping contact with the latter, said rail extending

. 54 over alimted length within which sg 'Ins?olding menber and said
tacking nenber interfere wth each otherl | hedeed direction of the film

15. A fil mapplying apparatus according to claim 12, wherein sai.d apparatus

further includes a rotary-knife
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‘'support device for

novabl y supporting opposite ends of said rotary knife

along said fore-and-aft guide rails and enabling said rotary knife to be
fixed at a cutting position in which said rotary knife cooperates with said
stationary knife set on said fil mpassage plane to cut the film and a

retracted position spaced away from
appl yi ng apparatus according to clai
devi ce includes a | ocking projection engageabl e,

and said retracting

side of each said fore-and-aft guide,
projection toward a projecting direction.
ein said
in the

according to cl "TGG, m
fixed rail at J? er

posi tion,

FG.AUB

sai il mpassage pl ane. 16.
3§15

Afilm

wherein said rotary-knife support

at said cutting position
Wi th recessed portions forned in a fixed-rai
and a spring urging said |ocking
17. A filmapplying apparatus

. ! . i d
ction of FAGE: B OIC™
h at

novable to.and fro in a widthwi se directigp of the film __an

its proximal ‘end,

sai d rotary*knif'e
retainer plate disposed interiorly of,

support device flrther includes a

and in confrontation wth,

sai d knob

in the widthwi se direction of the film such that when said knob is gripped

wi th second and third fingers,

a first finger can be hopked on said
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retainer plate. 5 18. A filmapplying apparatus according to claim17,
wherein said | ocking projection, said knob and said retainer plate are

- provided in one pair on right and left sides in the wi dthw se direction of
t the film wherein said right and left retainer plates are connected
together in the w dthw se direction Ofli?f filmby an air blowoff pipe 10
~which is parallel to said rotary knife;,~d %posed close to said fil mpassage

. plane, and provided for blowi ng conpressed air to the film 19. Afilm
appl yi ng met hod substantially as hereinbefore described with reference to

~ the acconpanyi ng ‘drawi ngs. 15 20. A filmapply appar at_us

i substantially as hereinbefore described with ref 3@& ‘?B acconpanyi ng
. drawi ngs. , ' N
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FIG. 12A
g " ‘ FIG. 12B
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FIG. 13
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