Met Wod™ and apparatus for continuously supplying a continuous®®srm PR a film
-appl yi ng ‘apparatus This invention relates to a nethod of and an appar at us

or continuousty supplying a continuous filmin afilmapplying apparatus
for applying the filmto the surface of a base plate such as a printed
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In a process for the manufacture of printed circuit
boards used for electronic equipment such as
computers, a laminated film consisting of a light-
transmissible support film (base film generally
represented by a synthetic resin film made from
polyester), a photosensitive resin layer and a cover

. film is applied onto 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, thereafter, the
photosensitive resin layer is exposed for a
predetermined period of time via the circuit pattern
film and the light-transmissible support film.
Subsequently, the light-transmissible film is
removed, and after that the exposed photosensitive
resin layer is developed to fabricate an etching
mask pattern which is subsequently used to remove an
unnecessary portion of the photosensitive resin
layer by etching to thereby produce a printed
circuit board having a predetermined circuit
pattern.

An apparatus used for applying the laminated film is
constructed such that a continuous laminated film
(rolled film) wound on a film supply roll is first
guided to the leading end of a base plate belng
conveyed by a conveying means, with the
photosensitive resin layer located on a base plate
side, then tacked or temporarily applied to the
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pattern. An apparatus used for applying the lanm nated filmis constructed
guch that a continuous lamnated film.(rolled film wound on a filmsupply
rol'l is first guided to the | eadi hg end of a base plate being conveyed by a
conveyi ng neans, with the photosensitive resin |ayer |ocated on a base
plate side, then tacked or tenporarily applied to the 2 | eading end of
t he base plate by a tacking neans novable toward and away fromthe base

plate, and t after pl er to_the hase pIate by a
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The pressure application or bonding 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 on, or adjacent to, the
tacking means. The cover film is separated or
removed either in front of or alternatively behind
the film tacking means.

In another film applying apparatus, a continuous
laminated film with a cover film separated
previously is fed over a film applying surface of
each of successive base plates in synchronism with
intermittent conveyance of the base plates, and
after a photosensitive resin layer of the continuous
film being fed is applied to the film applying
surfaces of the base plates being conveyed, the
continuous film is cut off or severed at a position
between the adjacent base plates.

The laminated film, which is adapted to be supplied
by unwinding it from a film supply roll, has a
limited winding length on the film supply roll, so
that when the film is used by a predetermined length
or gquantity, the film supply roll must be replaced
with a new one. Furthermore, when an unused film
length is very small, or when the type, brand or the
like of the film to be supplied to a body of the
film applying apparatus must be changed according to
usage or application, the current film supply roll



I n another film applying apparatus, a continuous laninated filmwth a
gover filmseparated previously is fed over a filmapplying surface of each
-of 'successive base plates in synchronismw th intermttent conveyance of
the base plates, and after a photosensitive resin |ayer of the continuous
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rolled is renoved together with

Conventionally, replacement of the film supply roll
requires a manual work achieved such that at the
time of replacement of a current film supply roll,
the film applying apparatus is stopped, then the
current film supply roll is removed, and thereafter

" the leading end of a film is with drawn from a new
supply roll, then passed successively through a film

- separating member, through tension rollers and
through rollers on a film supply passage,: and
finally set to the position of lamination rolls.
According to the conventional practice, it takes 10
minutes to replace upper and lower film supply rolls
which have been used for 2 hours for unwinding the
films therefrom. Due to a large percentage of the
preparation time relative to the actual operation
time, the time efficiency of the film applying
apparatus is relatively low ‘and, hence, the
efficiency of the entire line or system is reduced.

A film roll unit for use with a film applying
apparatus to facilitate replacement of the film in a
short period of time is known as disclosed in
Japanese Utility Model Laid-open Publication No. 3-
15131. The disclosed film roll unit includes a film
supply roll, a cover film take-up roll and guide
rolls that are constructed as a single unit and can,
therefore, be replaced at one time. However, the
film roll unit still has a drawback that it requires
a manual operation for set the leading end of a new
film and cannot be used with a heavy film roll.



an tinused filmleft thereon, and after that a new filmsupply roll is

_l oaded on the apparatus. Conventionally, replacenment of the filmsupply
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of a current filmsupply roll, the film applying apparatus is stopped, then
the current filmsupply roll is renoved, &and thereafter the | eading end of
afilmis with drawn froma new supply roll, then passed successively

through a fida segarat '&Qeﬁ%”bfﬁcrle%‘%’%t T 0(?:'.{:8{1%[@ Sdé‘ﬂgii-_%’ %'?h
rollers on & 1T mMsupp passage, an inally se 0 the position o
| ani nati on rtdn¢sprAé)&ﬁ%iﬁgrtthebeémﬁbmtbﬁa|l%ﬁ%’§t paeunt efiusgp

nmnutes to Y agertPRfdhard dpves thdn sipeuit Bosrdhiorh HAe fligen used
for 2 hours [for unﬁﬁrdlg the Tilnms tﬁirgfrgnl Due &o %llar e percentage
of the prepdriat 1 3APLSEE? PHARCE 3 (HELRETAV S RIFQARG -t i nd HEYi e

ef ficiency «of tthiki,| ntleplfiily appdiyding appaatatuseliy |imshadlddnce, the
efficiency ofy lREnGNddEeki NG PraS kIR | Sphedicathcht Gid B rellbayni t for
use with a f}n1ap | ying apparatus to aC|P|taUe replacenent of the filmin
a short periX®PBf tinme is known as disclosed in Japanese Utility Mdel
Lai d- open Publication No. 3- 15131. The disclosed filmroll unit includes a
filmsupply Qver fIL amjégnggtrolls hat_are

(11 sUpL Y aih e oRyRRELOhRT £ AS, WD Pl Lnd bbb el el
manual film setting operation each time the film
supply roll is replaced. Since the film setting
operation is likely to produce dust and dirt, the
film applying apparatus installed in the clean room
cannot be started until the amount of dirt and dust
is reduced to a desired level after the film setting
operation. Accordingly, the efficiency of the
conventional film applying apparatﬁs is relatively

low.

-

With the foregoing problems of the prior art in
view, it is an object of the present invention to
provide a method and apparatus for continuously
supplying a continuous film in a film applying
apparatus, which are capable of replacing film
supply rolls without interruption of the operation
of the film applying apparatus and also
automatically joining the trailing end of a
preceding film and the leading end of a succeeding
film.

To attain the foregoing object, the present
invention provides, a method of continuously
supplying a continuous film from a film supply roll
in a film applying apparatus, of the type wherein a
continuous film composed of a support film, a
photosensitive resin layer and a cover film
laminated one above another is withdrawn from the
film supply roll, and after the cover film is



.therefore, be replaced at one tine. However, the filmrall unit still has a
(dramback that it requires a nanual operation for set the |leading end of a
hew film and cannot be used with a heavy filmroll. 4 Due to a recent
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unwound from the film supply roll is held at its
cover film side by suction on a first suction means

"at a fixed position, then a leading end of a
succeeding continuous film unwound from a succeeding
film supply roll is bonded at its support film side
" to a portion of an adhesive surface of an adhesive
single coated sheet while being held at its non-
adhesive side by suction on a second suction means,
and thereafter the remaining portion of the adhesive
surface of the adhesive single coated sheet is
forced against the support film side of the trailing
end of the preceding continuous film to théreby bond
the trailing tape end to the adhesive single coated
sheet.

The preceding continuous film while being held by
suction on the first suction means may be severed -
transversely at the position of the first suction
means to form the trailing end.

Further, a leading end portion of the succeeding
continuous film while being held by suction on the
second suction means may be severed transversely at
the center of the second suction means in the film
feed direction to form the leading end, then the
succeeding continuous film is held by suction on a
third suction means at a position adjacent to that
side of the second suction means which is located
closer to the axis of the succeeding film supply
roll, and while keeping this condition, the leading
end portion of the succeeding continuous film is
separated from the second suction means and the non-



profidé a nethod and apparatus for continuously supplying a continuous film
in a filmapplying apparatus, which are capable of replacing filmsupply
roll's without interruption of the operation of the filmapplying apparatus
and al so automatically joining the trailing end of a preceding filmand the
| eadi ng end of a succeeding film To attain the foregoing object, the
present invention provides, a nethod of continuously supplying a continuous
filmfroma filmsupply roll in a f|In1appIy|ng .appar at e type
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Furthermore, the adhesive single coated sheet may be
- forced by the second suction means against the
trailing end of the preceding continuous film while
being held by suction on the first suction means.

Yet, the second suction means and the succeeding
film supply roll are preferably displaced in
synchronism with each other, and when the succeeding
film supply.roll arrives at a set position, the
remaining portion of the adhesive surface of the
adhesive single coated sheet is forced against the
trailing end of the preceding continuous film while
being held by suction on the first suction means.

To attain the foregoing object, the present
invention further provides, an apparatus for
continuously supplying a continuous film from a film
supply roll in a film applying apparatus, of the
type wherein a continuous film composed of a support
film, a photosensitive resin layer and a cover film
laminated one above another is withdrawn from the
film supply roll, and after the cover film is
separated, the continuous film is pressure-bonded by
lamination rolls to a base plate while being
conveyed by a conveying means, with the
photosensitive resin layer situated on a film
applying surface of the base plate, characterized by
comprising first suction means for holding by
suction, at a fixed position, the cover film side of
a trailing end of a preceding continuous film
unwound from a preceding film supply roll held at a
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cover filmside by suction on a first suction neans at a fixed position,
then a |l eading end of a succeeding continuous filmunwund froma
succeeding filmsupply roll is bonded at its support filmside to a portion
of an adhesive surface of an adhesive single coated sheet while being held
at its non- adhesive side by suction on7a second suction neans, and
thereafter the remaining portion of the adhesive surface of the adhesi ve
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surface of an adhesive single coated sheet being
held by suction on the second suction means, thereby
pressure-bonding the remaining portion of the
adhesive surface of the adhesive single coated sheet
and the support film side of the trailing end of the
preceding continuous film being held by suction on

the first suction means.

It is preferable that, the transfer means is'capable
of holding the succeeding film supply roll in
parallel relation to the preceding film supply roll
while in the set position and transferring the
succeeding film supply roll to the set position, and
the second suction means, when arrived at the set
position, comes into pressure contact with the first
suction means via the adhesive single coated sheet
and the preceding and succeeding continuous films.

Further, the apparatus may further include a
cylinder device for supporting the second suction
means such that the second suction means is
reciprocally movable toward and away from the first
suction means.

Furthermore, the apparatus, may include a trailing
end cutter disposed in confrontation to a film
suction surface of the first suction means at the
center of the film suction surface and movable in
the widthwise direction of the continuous film for
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end bortion of the succeeding continuous filmis separated fromthe second
suction neans and the non- 6 adhesi ve side of the adhesive single coated
sheet is held by suction on the second suction neans, and thereafter the
separated | eading end portion is boned to the adhesive surface of the
adhesi ve single coated sheet on a suctiongsurface of the second suction
means. Furthernore, the adhesive single coated sheet may be forced by the

second suction nmeans against the trailing end of the _preceding continuous
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continuous fdirettdom 6fl the film while forcing the trailing end
of the preceding continuous film and the leading end
of the succeeding continuous film in the direction
of the thickness while the trailing and leading ends
are being held by suction on the first suction means
in such a manner as to form a butt joint via the
adhesive single coated sheet.

The apparatus, may further include a leading end
cutter disposed in: confrontation to a film suction
surface of the second suction means for severing a
leading end portion of the succeeding continuous
film transversely at the center of the film suction
surface in the film feed direction while the leading
end portion is held by suction on the film suction
surface. ' |

Furthermore, the apparatds may include a carriage

- for moving the transfer means in a direction
parallel to the axis of rotation of the film supply
roll.

The transfer means is provided with third suction
means disposed adjacent to that side of the second
suction means located closer to the axis of the
succeeding film supply roll for holding by suction a
portion of the succeeding continuous film located
adjacent to that part of the leading end portion of
the succeeding continuous film which is located
closer to the axis of the succeeding film supply
roll and adapted to be held by suction on the second

suction means.



supply roll in a filmapplying apparatus, of the type wherein a continuous
filmconposed of a support film a photosensitive resin |layer and a cover
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filmlam nated one above another is withdrawn fromthe filmsupply roll,
and after the cover filmis separated, the continuous filmis
pressure-bonded by lam nation rolls to a gase pl ate whil e being conveyed by
a conveying neans, with the photosensitive resin |ayer situated on a film

appl yi ng surface of the base plate, charagcterized by ¢comprjsing first
suction neafe obrAnSfiey Bpadird i8R, racitedidd polptiont th@gﬁbverfiln1
side of a trfaittherentheludepreecedireg e i reasydry munivio uddsbosed

heans nadi npSIaWERRY | #ada0En% fhol the ‘ePEPeRiNId Rl0gr FERAIS HofT
hol di ng by sdttlenbgingh-gehesifersir@caeivingadihei presadirgcdddatl sheet
and transfeigy@sny 11 egHERI {H€i8eqGUealeld Foreadbsmwatde position of

the first suction ans while a | eadin nd. of succeedi continuous film
unwound fr oMY<HER ed‘f%@“ffiﬂn%‘ﬁﬂp)? g?flg?'imoglﬁégbﬁ’ﬁd&r}g%t its support
filmside t prec¢edingudiibk suppby ebldn fdbds lselow a

predetermined value.

. The apparatus may further include a guide plate
disposed adjacent to the preceding film supply roll
while being set and pivotally movable within a fixed
angular range between an inclined position in which
the guide plate forms a sloped guide surface for
guiding therealong the preceding film supply roll in
a downward direction toward the core tube recovery
unit, and a retracted position in which the guide
plate:is held out of contact with the preceding film
supply roll.

According to the invention, the trailing end of the
preceding film and the leading end of the succeeding
film are joined together at their support film sides
by an adhesive single coated sheet without making an
overlap between the trailing and leading ends of the
respective films, so that the film can be supplied
to the films applying apparatus without
interruption.

It is, therefore, possible to omit a manual
operation which is achieved heretofore by passing
the leading end of the succeeding film through
rolls, a tacking member, a cutter and the like.
Owing to little reliance upon manual operation, the
arrangement of the present invention is particularly
suitable when the film applying apparatus is
operated in the clean room.



surface of an adhesive single coated sheet being held by suction on the
second suction means, thereby pressure-bonding the renaining portion of the
adhesi ve surface of the adhesive single coated sheet and the support film
side of the trailing end of the preceding continuous film being held by
-suction on the first suction nmeans. It isygreferable that, the transfer
neans i s capable of hol di ng t he succeeding filn1supply roII I n parallel
relation to edln fimsu Qsifion a
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means such, tﬂsﬁbdrdﬁedecond suction means is reciprocally novable toward and
away fromthe first suction nmeans. Furthernore, the apparatus, my include
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suction on the second suction means is severed
. transversely to form a leading end, then while the

succeeding film is held by suction on a third
suction means at a portion adjacent to the leading
end portion, the leading end portion is separated
from the second suction means, and an adhesive
single coated sheet is held by suction on the second
suction means, and thereafter the leading end
portion of the succeeding continuous film is bonded
to an adhesive surface of the adhesive single coated
sheet. This makes it possible to automatically join
the leading end of the succeeding continuous film
and the trailing end of the preceding continuous
film with utmost ease.

According to the invention, the' adhesive single
coated sheet can be automatically bonded by forcing
it by the second suction means against the trailing
end of the preceding continuous film while being
held by suction on the first suction means.

According to the invention, when the succeeding film
supply roll is placed in the set position, the
remaining portion of the adhesive surface of the
adhesive single coated sheet is simultaneously
press~bonded to the trailing end of the preceding
continuous film, with the leading end of the
succeeding continuous film bonded to the adhesive
surface.



8 séveéring the preceding continuous filmtransversely while the preceding
contlnuous filmis held by suction on the film suction surface. Yet, the
tralllng end cutter may be provided with a novabl e pressure nmenber novabl e
in the widthwi se direction of the filmwhile forcing the trailing end of
the preceding continuous filmand the |eadijng end of the succeeding
continuous filmin the direction of the thickness mhile the trailing and
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of theflln1ggnﬁynuous film without interruption. This makes it .
possible to omit a manual setting work which would
otherwise be achieved to set the leading end of the
succeeding continuous film relative to the rolls,
the applying member and the cutter. The operation
efficiency of the apparatus can therefore be
improved. ' ' '

According to the invention, when the succeeding film
supply roll is transferred to the set position by
the transfer means, the trailing end of the
preceding continuous film while being held by’
suction on the first suction means is automatically
bonded to the remaining portion of the adhesive
surface of the adhesive single coated sheet being
held by suction on the second suction means.

According to the invehtion, the cylinder device
forces the second suction means against the first
suction means to thereby pressure-bofid the adhesive
single coated sheet and the films.

According to the invention, the preceding continuous
film is cut to form a trailing end by means of the
trailing end cutter disposed in confrontation to the
first suction means.

According to the invention, the adhesive single
coated sheet can be firmly bonded to the trailing
end of the preceding continuous film and the leading
end of the succeeding continuous film by means of
the movable pressure member which is associated with



The‘transfer neans is provided with third suction neans di sposed adj acent
to that side of the second suction neans | ocated closer to the axis of the
‘succeeding filmsupply roll for holding by suction a portion of the
succeedi ng continuous filmlocated adjacent to that part of the |eading end
portion of the succeedi ng continuous filnlghich I's located closer to the
axis of the succeeding filmsupply roll and adapted to be held by suction
on the second,suction_ neans. 9 The transfer neans,, as regited in claim
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the preceding filmsupply roll when it is released for downward novenent
when an anount of filmleft on the preceding filmsupply roll falls below a
pr edet er m neécmmnqh¢%p§hﬁatll§§’%§lpant%%Y meangioh guilraginge

di sposed adj ag@ichetbhe pFoveded ih! Forrdntiay rélaeibel o seheand
pi votal |y novabl e w thlg.a fixed angutﬁr r%%gg.betmggf an %ncllneg Qﬂfltlon
in which theS&deap?HF G RER0S ppbliey igAdLng; g8d gprtion © €
succeeding continuous film is cut or severed to form
a leading end.

According to the invention, the transfer means is
movable toward and away from the axis of rotation of
the film supply roll. Thus, while the transfer
means is held in a laterally retracted off-line
condition, the next film supply roll can be set, and
the leading end of the continuous film can be
unwound from the same film supply roll and set on |
the adhesive surface of the adhesive single coated
sheet while being held by suction on the second
suction means.

According to the invention, by virtue of a third
suction means disposed adjacent to that side of the
second suction means located closer to the axis of
the film supply roll, the leading end of the
succeeding continuous film which has been formed by
severing can be separated from the sécond suction
means while the succeeding continuous film is held
by suction on the third suction means, and the
adhesive single coated sheet can also be held by
suction on the second suction means. The separated
leading end of the succeeding continuous film is
then bonded to the adhesive surface of the adhesive
single coated sheet. These operation can be readily
achieved by the use of the second and third suction
means.

According to the invention, since the transfer means
is provided with a core tube recovery unit, the core



gujdfné t hereal ong the preceding filmsupply roll in a dowmward direction
toward the core tube recovery unit, and a retracted position in which the
guide plate is held out of contact with the preceding filmsupply roll.
According to the invention, the trailing end of the preceding filmand the
| eadi ng end of the succeedlng filmare JOled together at their support
filmsides by an adhesi ve single coated sﬁeet wi t hout maki ng an overl ap
between the tr Ilgafa d | eadi ng_ends of_ the respective films, so that the

filmcan be s ehPrecedingpifily swpRkY usokil hbst redkeasedti on.
It is, thereflbeforpodtidl sucecewding THlm| sa@@lqtl_@elmm sétachiened

heretofore b S e rd of the succ fdlmthrough rolls,
a tacking rre ﬁé g:%glu%{lgeh i%l‘%'gﬁgllpﬁe £ né“’tQP eur elfance upon
manual oper atl’r'%ﬂovﬁmsﬁ% randerhereafittar pr thawtsmﬂvemdmgr figmticularly

sui tabl e whersdpg1¥{l lrBPPPLW Eh@pPpParatus is operated in the clean room
10 According to the invention, the preceding continuous filmis cut or

severed transversely while it is held
According to the invention, when the preceding film

supply roll is released for recovery, the guide
plate guides the released preceding film supply roll
in a downward direction toward the core tube
recovery unit. The core tube of the preceding film
supply roll can therefore be recovered smoothly and
reliably without producing undue impact force.
Especially, since the core tube recovery unit is
provided on the transfer means, the core tube of the
preceding film supply roll can readily be recovered
through a single step of operation achieved when the
succeeding film supply roll is set.

FIG. 1 is a schematic side view of one embodiment of
a film applying apparatus incorporating a continuous
film-supplying apparatus according to the present
invention;

FIG. 2 is a schematic plan view of FIG. 1;

FIG. 3 is a cross-sectional view showing on enlarged
scale the continuous film-supplying apparatus of the
same embodiment; |

FIG. 4 is a front elevational view of FIG. 3;

FIG. 5 is a diaérammatié side view showing on
enlarged scale an accumulator of the continuous

film-supplying apparatus;

FIG. 6 is a cross-sectional view showing on enlarged
scale a film to be supplied by the continuous film-



by suction on the first suction neans, so that a trailing end of the
preceding filmcan be readily produced. According to the invention, a

“l eadi ng end portion of the succeeding continuous filmwhile being held by
suction on the second suction neans is severed transversely to forma

| eadi ng end, then while the succeeding fijlgnis held by suction on a third
suction neans at a portion adjacent to the |eading end portion, the | eading
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thereafter the | eading end portion of the succeeding continuous filmis
bonded to anppdhes vessHr faciRemhtliite @HBasLER St IGha1cRA &F sheet. This
makes it possjble . to automatically join the |ead end of ;the succeeding-
Cont 1 nuous_rHHASEEAEEYE, B | BeLMERReT niny shefng dSRAHIE.ENT | fibw Th
utnost ease.tkeceudticwedinighef i Imerils afiorined adbhethee comyinuoms ed sheet
can be auto § A @#%it by the second suction neans

agai nst the rg§|H%?é$¥g§9'?ﬁ@£§?§%e Ing continuous filmwhile being held
by suction on the first suction means. According to the invention, when the
succeedi ng frt@.s@ply AOldchemakdecciosbhecetionailt vview! Bhoweimgni ng
portion of the. aNeH Sy S 4 f S Ot Bucceeding £ilm;

FIG. 9 is a schematic cross-sectional view shdwing
the condition in which the leading end of the
succeeding film is separated; '

FIG. 10 is a schematic cross-sectional view showing
- an adhesive single coated tape held by suction on a
second suction surféce;

FIG. 11 is a schematic cross-sectional view showing
the condition immediately before two films are
joined end to end in the continuous film-supplying
apparatus;

FIG. 12 is a schematic cross-sectional view
illustrative of the manner in which a trailing end
of the preceding film is formed in the continuous
film-supplying apparatus;

FIG. 13 is a schematic cross-sectional view showing
the condition after the trailing end of the
preceding film is formed in the continuous film-
supplying apparatus;

FIG. 14 is a schematic cross-sectional view
illustrative of the condition in which the trailing
end of the preceding film and the leading end of the
succeeding film are joined together end to end in
the continuous film-supplying apparatus;



adhesi've single coated sheet is sinultaneously press-bonded to the trailing
end of the preceding continuous film with the | eading end of the
*suctceedi ng continuous filmbonded to the adhesive surface. According to
the invention recited, the trailing end of the preceding continuous film
and the | eading end of t he succeedi ng confgnuous filmare continuously and
automatical ly joined by bonding at their support filmsides via the

Cupal| 60 wi (RTG-CaR | Rfods PFPRNGT NG ORAer PHaT: SHowFHC tiek:
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rolls, the a ggbé nenber:f t &1 he operation efficiency of the
appar at us ca érlgf%rﬁlt?g ‘?TpFQ\?S:da A éBFdI ng to the invention, when the
succeeding filmsupply roll is transferred to the set position by t he
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bei ng hel d by ction on suc automati ca
the remaini eepgiedwhibed thebawedivegreater detail with refefence

to the accompanying sheets of drawings.

As shown in Figs. 1 and 2, a film applying apparatus
10 pertaining to the embodiment of this invention is
constructed such that a continuous film 12
consisting of a light-transmissible support film
12A, a photosensitive resin layer 12B and a cover
film 12C laminated one above another, as shown in
Fig. 6, is withdrawn from a film supply roll 14, and
after the cover film 12C is separated, the film 12
is continuously press-bonded by lamination rolls 20
to each of a series of base plates 18, with the
photosensitive resin layer 12B situated on a
downwardly facing film applying surface 12A of each
base plate 18, while the base plates 18 are conveyed
intermittently at predetermined intervals of spaces.
The film 12 is cut or severed by a rotary cutter 22
in the widthwise direction at a space between two
adjacent ones of the base plates 18.°

The film supply roll 14 is replaced by a new one by
means of a continuous film-supplying apparatus 23 so
that the film 12 can be supplied to the film
applying apparatus 10 without interruption.

The film 12 unwound from the film supply roll 14 is

passed successively through a first suction unit or

device 24 and an accumulator 26, and after the cover

film 12C is separated or removed by one of a pair of

cover-film separating units or devices 28, 28 it is
- continuously supplied to the lamination rolls 20



surf ace of the adhesive single coated sheet being held by suction on the
second suction neans. According to the invention, the cylinder device
‘forces the second suction nmeans against the first suction means to thereby
pressure-bond the adhesive single coated sheet and the filns. According to
the invention, the preceding continuous f{gmis cut to forma trailing end
by nmeans of the trailing end cutter disposed in confrontation to the first

suction neans. gp rding to the i.nvention, .th adhesgéﬁ%s%ngLe coat ed sheet
can be firm¥thon tB APty @ ntest mRBFEC g 851t %uous film
and the | eacapyaardllyt the succeedi ng continuous filmby neans of the
novabl e pressure nenber which is associated with 12 the trailing end

cutter novable in the w dthw se_direction_ of the filnms. According to the
i nvention, byNReSANBIiNEOUS,JIf AdMafPRPRLYANGRRPAERLUS cddfr & ing

relation to iheustaeieduUon a&nladded tHealleadingreqd POt compXisdse
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replacing roll carriage 30, a guide plate 32, and an
air cylinder 34 driven to reciprocate a horizontal
table 30A in the left and right directions on Figs.
1 and 3. The horizontal table 30A forms a part of
the replacing roll carriage 30.

The replacing roll carriage 30 includes a frame 30B
supported via a pair of upper and lower rails 38, 38
on a pair of upper and lower bars 37, 37 attached to
a side wall of a housing 10A of the film applying
apparatus 10 so that the frame 30B is horizontally
movable in a direction perpendicular to the sheet of
Fig. 3. Thus, the replacing roll carriage 30 can be
horizontally withdrawn from the housing 10A of the
film applying apparatus 10 in a lateral direction
relative to the film feed direction.

As shown in Fig. 4, the horizontal table 30A of the
replacing roll carriage 30 is movably supported via
a pair of rail assemblies 39 (one being shown) on
confronting inner surfaces of left and right
columnar portions of the frame 30B adjacent to
bottom ends thereof so that the horizontal table 30A
is reciprocally movable relative to the frame 30B in
‘the left and right directions on Fig. 3. The
horizontal table 30A includes a pair of roll
supports 42 (one being shown) disposed on an upper
surface of the horizontal table 30A for supporting
thereon a new or succeeding film supply roll 40, a
core tube recovery pbrtion or unit 44 attached to a
leading end of the horizontal table 30A, and second
and third suction units or devices 46 and 48



novabt e toward and away fromthe axis of rotation of the filmsupply roll.
Thus, while the transfer neans is held in a laterally retracted off-1Iline
‘condition, the next filmsupply roll can be set, and the |eading end of the
continuous filmcan be unwound fromthe sape f|In1suppIy roll and set on
the adhesive surface of the adhesive singté coated sheet while bei ng held
by suction on the second suction nmeans. According to the invention, by
virtue of a dhspbsedtoon theanepiiesposert fadjencefit the thar igiantal t he

second suctlggyi@? %ocat-ﬂqechqﬁeizéﬁtgﬁeﬁfeof?,d&elgl E@%P&%a‘lq 5 by

the | eading en succeedi ng conti nuQ I m whi ch has
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30A along the rails 38.

- The roll supports 42 are provided to support thereon
the succeeding film supply roll 40 horizontally in
parallel relation to the film supply roll
(hereinafter referred to as preceding film supply
roll) 14 rotatably supported at a set position by a-
pair of confronting mandrels 52 (see Fig. 4). The
roll supports 42 are each provided with an air
cylinder 42A for adjusting the vertical level oxn
height of the succeeding film supply roll 40.

The horizontal position of the roll supports 42 is
determined such that when the horizontal table 30A
is forced leftwards in Figs. 1 and 3 by the air
cylinder 34 until it arrives at its a forward stroke.
end, a longitudinal axis of the succeeding film
supply roll 40 is aligned with a common axis of the
opposed spindles 52.

The spindles 52 are composed of a pair of left and
right spindles and, as shown in Rig. 4, each spindle
52 is rotatably supported by a pair of bearings 52B
and movable back and forth in the axial direction
thereof. When advanced, the spindles 52 come into
engagement with opposite ends of the core tube 14A
of the film supply roll to thereby rotatably support
the core tube 14A.

A rotating light-blocking plate 53A is attached to



13 tube of the preceding filmsupply roll is released before the succeeding
Jilmsupply roll is set. The thus released preceding filmsupply roll is
‘retovered, and thereafter, the succeeding filmsupply roll is set.

According to the |nvent|on when the preceding filmsupply roll is released
for recovery, the guide plate gui des the &l eased preceding filmsupply
roll in a downward direction toward the core tube recovery unit. The core

and ol 8Dl Yt L e P S P e othe
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appar at us i neBi i 08O VRlodS fFPRP |'yPng Beu HBrding to
pedf | (Bok &hewnl &m@‘w & Q@

the present (ﬁmntsmmlfl Eor perfaiEng! aC itakeVoet dnFb@ theFIG 3 is
a Cross- sectlonal V|e ﬂi owi ng on enlarged scale the continuous

filmsupplyi?B €of the

The first suction device 24 is disposed between a
pair of vertically spaced guide rolls 54A and 54B
provided to guide the film 12 vertically after the
film 12 is unwound from the preceding film supply
roll 14 held in the set position. The first suction
device 24 has a vertical suction surface 24A
extending parallel to, and located close to, - a film
running plane in which a portion of the film 12
running between the two guide rolls 54A, 54B
extends. The suction surface 24A is provided with a
number of suction holes 24B to which a negative
pressure 1is applied.

The second suction device 46 is attached by a
cylinder unit or device 47 to respective upper ends
of a pair of vertical support posts 30C extending
from left and right ends of the horizontal table
30A, the support posts 30C being normally disposed
close to the frame 30B. The second suction device
26 has a suction surface 46A disposed at the same
level or height as the suction surface 24A of the
first suction device 24 and extending in parallel
confrontation to the suction surface 24A. The
suction surface 46A is provided with a number of
suction holes 46B to which a negative pressure is
applied.

The third suction device 48 is mounted on a pair of
opposed horizontal support bars 30D extending
inwardly from the support posts 30C, respectively,



sane'ehbodinent; FIG 4 is a front elevational viewof FIG 3; FIG 5is a
di agrammatic side view showi ng on enlarged scale an accumul ator of the
continuous filmsupplying apparatus; FIG 6 is a cross-sectional view
showi ng on enlarged scale a filmto be sugﬁlied by the continuous film

14 supplying apparatus of the present invertion; FIG 7 is a schematic
cross-sectional viewillustrative of the manner in which a | eading end of
t he succeedi 8§ fa | pesdtimmebelliow heheosuotios sunfismephGangp fppakeat us.
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coated tape S op-a S tdion surf 1l is a
SChEW&tICpCF%EEQSSYI%IgﬁgJ‘% Eséhomg Fﬁg%c?o%lﬂ% %%eé#’g etS before two
films m%aJOPF@N%QﬁﬁtUléhjannpmb3£wmfn@ﬁﬁii¢nnhgkg$y46@ to which

a negative pressure is applied.

- The frame 30B is provided with a leading end cutter
60 disposed in confrontation with the suction
surface 46A of the second suction device 46 for
cutting or severing the film horizontally in the
widthwise direction at the center of the height of
the suction surface 46A while the film is held by
suction on the suction surface 46A.

The leading end cutter 60 is composed of a disk
cutter horizontally and rotatably supported within a
housing 60A. The housing 60A is slidably mounted on
a horizontal guide bar 60B extending between the
left and right columnar portions of the frame 30B in
parallel relation to the suction surface 46A. The
housing 60A is manually reciprocated along the gquide
bar 60B via an operation knob 60C during which time
the film while being held by suction on the suction
surface 46A is cut or severed by the leading end
cutter 60.

Similarly, a trailing end cutter 62 is disposed in
confrontation with the suction surface 24A of the
first suction device 24 for cutting or severing the
film horizontally in the widthwise direction at the
center of the height of the suction surface 24A
while the film is held by suction on the suction
surface 24A. The trailing end cutter 62 is composed
of a disk cutter horizontally and rotatably
supported within a housing 62A. The housing 62A is
threaded over a horizontal feed screw 62C coupled in



appa?afus; FIG 12 is a schematic eross-sectional view illustrative of the
panner in which a trailing end of the preceding filmis fornmed in the
continuous fil msupplying apparatus; FIG 13 is a schematic cross-sectional
view showi ng the condition after the trailing end of the preceding filmis
formed in the continuous film supplying apgaratus; FIG 14 is a schematic
cross-sectional viewillustrative of the condition in which the trailing

h j N dt |_eadi d of t eedi filmare
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held by suction on the suction surface 24A is cut or
severed by the trailing end cutter 62.

The core tube recovery unit 44 is attached to each
of two laterally spaced portions of the leadihg end
of the,horizontal table 30A remote from the rails 38
and has a bucket shape in vertical cross section
with its upper end open at a position below the
horizontal table 30A. The bucket-shaped core tube
recovery units 44 each have a front side formed by a
sloped surface 44Auextending upwardly and outwardly,
and a slide ball 44B attached to a lower portion of
the sloped surface 44A.

The guide plates 32 is generally L-shaped in cross
section and has one end pivotally supported by a
horizontal oscillating shaft 33 extending parallel
to the axis of the preceding film supply roll 14 at
a position above the preceding film supply-rdll 14
held at the set position. The L-shaped guide plate
32 thus suppbrted is pivotally movable in a vertical
plane about an axis of the oscillating shaft 33.

The guide plate 32 is oscillated about the
oscillating shaft 33 by means of a drive unit or
device 64. 1In the normal condition, the guide plate
32 is disposed in a retracted position in which as
illustrated by the solid lines in Fig. 3, two arms -
of the quide plate 32, respectively, extend
hbrizontally and vertically and are held out of
contact with the preceding film supply roll 14. When
the guide plate 32 is turned counterclockwise



constriucted such that a continuous film 12 consisting of a
light-transm ssible support film 12A, a photosensitive resin |layer 12B and
‘a ¢cover film12C | am nated one above another, as shown in Fig. 6, is
withdrawn froma filmsupply roll 14, and after the cover film12Cis
separated, the film 12 is continuously pregs-bonded by Iam nation rolls 20
to each of a series of base plates 18 with the photosensitive resin |ayer
12B S|tuated ommmardl faC|n p surface 12A of _each base
oiate 18- wiFheonsd AYSendtec8 s dnentl AR AeaPaRE T TR, trSh
pr edet er mi netihentrat/aasteﬁ sgzxasetJ.OThettbl emgieidinguipesitiom.edady a
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perlp eral surface of the core tube 14A of the f11m

. supply roll 14 at opposite ends thereof.

Reference numeral 66 shown in Fig.‘3 denotes upper
and lower horizontal rails 66 for enabling the
spindles 52 to move in the axial direction of the
film supply roll 14 for adjustment of adjusting the
position of the film supply roll 14. Designated by
67 shown in Fig. 5 is a rotary encoder for detecting
the amount of film unwound from the film supply
roll.

The accumulator 26, as shown in Fig. 5, is composed
of a fixed or stationary roll 26A disposed
downstream of the guide roll 54B, .a tension roll 26C
disposed between the guide roll 54B and the
stationary roll 26A and vertically movable by a
lever 26B, a pinch roll 26D urged into contact with
the guide roll 54B to hold or grip the film
therebetween, and an actuator 26F for actuating the
pinch roll 26D to touch position or detached
position with the guide roll 54B. The tension roll
26C is upwardly displaceable by a lever 26B to 1lift
up a portion of the film 12 from a film path 13 to
thereby store or accumulate a predetermined length
of the film between the stationary roll 26A and the
pinch roll 26D. The lever 26B is urged in. the
clockwise direction by a counterweight 26E.

The cover-film separating devices 28 are disposed in



16 with the photosensitive resin |ayer 12B facing upwardly. The conti nuous
fil msupplying apparatus 23, as illustrated on enlarged scale in Fig. 3,
‘conprises the first suction device 24, the accunul ator 26, a replacing rol
carriage 30, a guide plate 32, and an air cylinder 34 driven to reciprocate
a horizontal table 30A in the left and rpght directions on Figs. 1 and 3.
The horizontal table 30A forns a part of the replacing roll carriage 30.
The repl acin ar.ri age, 30 | udesg ,a frane SOB rted via a pair of
upper and I&%é’r ?I&I% gg ,#JgﬁbaPP- L{’S ??53:15593 37, 37
attached tonekaﬂzowmﬁocmha MnmenngQMcEZCh@ﬁ|theapmqﬁimmap§m%nus 10
so that theghr 0B i o] r I cul ar
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30B adj acengdgarated cover film 12 around a take-up roll 28

together with the adhesive tape 28A.

The pair of cover-film separating devices 28, 28 can
be withdrawn from, and inserted into, the housing
10A of the film applying apparatus 10 in the lateral
direction of the film path. With this arrangement,
even when the film applying apparatus 10 is in
motion, it is possible to first pull out the cover-
film separating device 28 from the housing 10A when
the adhesive-tape 28A is fully taken up, then attach
a new adhesive tape 28 and a new take-up roll 28C,
and finally set the device 20 again into the housing
10A. '

In Fig. 1 reference numeral 68 denotes a preheater
disposed in a combined overturning and heating unit
69 for heating the base plate 18 from the below at
an optimhm temperature for application of the film
12 to the base plate 18 while the base plate 18 is
being fed along a conveyance path or line 19, with a
film applying surface 18A facing downwards. The
combined overturning and heating unit 69 is disposed
at the entry side of the film applying apparatus 10
and includes an overturning device (not shown) for
turning over or inverting the base plate 18 before
it is fed along the conveyance line 19. Designated
by 19A in Fig. 1 are series of conveying rolls for
conveying the base plate 18 rightwards after the
film 12 is applied by the lamination rolls 20 to the
base plate 18.



bottom ends thereof so that the horizontal table 30Ais reci procal l'y _
povable relative to the frame 30B in the left and right directions on Fig.
3. The horizontal table 30A includes a pair of roll supports 42 (one being
shown) di sposed on an upper surface.of the horizontal table 30A for

supporting thereon a new or succeeding fijg supply roll 40, a core tube

recovery portion or unit 44 attached to a | eading end of the horizontall7

t abl e 30A, S i rd tion units or devices 46 and 48
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referred to @f denfg Mlatespd8 while the stationary knife 22B
on the lower side of the conveyance line 19. The.
rotary knife 22A is rotatably driven in the counter-
clockwise direction in Fig. 1 to prevent the film 12
from becoming distorted upwardly during cutting
operation. The rotary knife 22A would otherwise
jerk up the base plate 18 via the upward distortion
of the film 12, tending to damage the base plate 18
particularly when the base plate 18 is composed of a

thin glass plate, for example.

In Fig. 1 numeral 70 denotes a combined overturning
and discharging unit disposed at the discharge side
of the film applying apparatus 10. In the combined
overturning and discharging unit 70, the base plate
18 which has been conveyed by the conveying rolls
19A with the film 12 applied thereto is turned about
a pivot shaft 71A through an angle of 180 degrees by
an overturning device 71 and transferred from the
overturning device 71 to a discharging device 72
with the film 12 facing upwards, and after that the
base plate 18 is discharged from the apparatus by |
the discharging device 72.

The film applying apparatus 10 has a plurality of
pairs of vertically spaced upper and lower wheels 80
‘arranged to hold or embrace a pair of parallel
spaced base side rails 78 from above and below, so
that the film applying apparatus 10 can be moved
relative to the combined overturning and heating
unit 69 on the entry side and the combined
overturning and discharging unit 70 on the



rol ') "14 rotatably supported at a set position by a pair of confronting
Jjmandrels 52 (see Fig. 4). The roll supports 42 are each provided with an
“ait cylinder 42A for adjusting the vertical |evel on height of the
succeeding filmsupply roll 40. The horizontal position of the rol

supports 42 is determ ned such that when2#he hori zont al

| eftwards in Figs. 1 and 3 by the air cylinder 34 until it arrives at
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detected by

which is w1thdrawab1e along the base side rails 78
contains the lamination rolls 20, the rotary cutter
22, the continuous film-supplying apparatus 23 and

~ the pair of cover-film separating devices 28.

As described above, the continuous film-supplying
apparatus 23 and the pair of cover-film separating

. devices 28 can be withdrawn in the lateral direction

independently from one another.

The operation of the entire apparatus in the
foregoing embodiment will be described below.

While the film applying apparatus 10 is in motion,
the replacing roll carriage 30 of the continuous
film-supplying apparatus 23 is withdrawn along the
rails 38 to a position laterally offset from the
conveyance line 19. At this position, the
succeeding film supply roll 40 is placed on the roll
supports 42, and a film 12 is withdrawn from the
succeeding film supply roll 40 and then a leading
end portion of the film 12 is held by suction on the
respective suction surfaces 46A and 48A of the
second and third suction devices 46 and 48 (see Fig.
7).

Thereafter, as shown in Fig. 8, the leading end
cutter 60 is manually operated to cut or sever the
leading end portion of the film 12 transversely
across the width of the film 12 at the center of the
height of the suction surface 46A to form a leading

table 30A is forced
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a phot osensor 53B to determine as to whether the left spindle 52 is
fotating or not. The right spindle (not shown) is coupled to a torque notor
(not shown) for performng a brake action of the same spindle. The first
suction device 24 is disposed between a pair of vertically spaced gui de
rolls 54A and 54B provided to guide the f%gﬂ 12 vertically after the film
12 is unwound fromthe preceding filmsupply roll 14 held in the set

position. The fir sugtion vice 24 .has a.yertical sucpion surface 24A
ext endi ng pareé}c# ei&Fo,W(ib%ﬁel g@‘eﬁ eﬁef:‘éd@eg tg}xg‘ S1% PORHARR p?—ﬁn&qclrfivvhl ch
a portion of lphesackmor? onntihey satween t sertfaceud6A.rol I.s 54A, 54B
extends. The suction surface 24A is provided with a nunber of suction holes

24B 't 0 whi ch negative pressyre is applied. The second_suction device 46
i s attached @%cyﬁ?’n OWRi dbrFigvi o Mhider dpcEidm ibpeisehpldf a
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Subsequently, as shown in Fig. 10, an adhesive
single coated tape 56 is withdrawn from an adhesive
tape supply roll (not shown), and after a non- _
adhesive side 56A of the adhesive single coated tape
56 is held by suction on the suction surface 46A of
the second suction device 46, the adhesive single

coated tape 56 is cut or severed into a length equal
to the width of the film 12.

Thereafter, as shown in Fig. 11, the leading end 12E
of the film 12 which has been separated from the '
suction surface 46A is boned to an adhesive surface
56B of the adhesive single coated tape 56 while
being held by suction on the suction surface 46A.

The leading end 12E thus bonded to the adhesive

surface 56B of the adhesive single coated tape. 56 is
held at the center of the height of the suction

surface 46A.

If a core tube already recovered in the core tube
recovery unit 44 is found when the replacing roll
carriage 30 is pulled out, the core tube is taken
out, and after that the replacing roll carriage 30
is forced to move along the rails 30 back into the
housing 10A to thereby set the replacing roll
carriage 30 in the condition shown in Fig. 11.

When the rotary encoder 67 detects the condition
that the amount of film unwound from the preceding



suction surface 46A is provided with a nunber of suction holes 46B to which
~a negative pressure is applied. The third suction device 48 is nounted on a
“pair of opposed horizontal support bars 30D extending inwardly fromthe
support posts 30C, respectively, 19 at a position below the suction
surface 46A of the second suction device246. The third suction device 48
has a suction surface 48A vertically extending in flush with the suction
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predetermined length of the film 12. Then, the

pinch roll 26D is forced toward the guide roll 54B

to firmly grip the film 12 therebetween.

While keeping this condition, the film 12 is held by
suction on the first suction device 24, and then the
trailing end cutter 62 is driven, as shown in Fig.
12, to form a trailing end 12D of the film 12, such
as shown in Fig. 13. '

Subsequently, as shown in Fig. 11, the guide plate
32 is driven or turned counterclockwise through an
angle of about 30 degrees to the solid-lined guiding
position in which the sloped guide surface 32B is
substantially contiquous to the sloped surface 44A
of the core tube recovery unit 44, and then the
spindles 52 are retracted from the preceding film
supply roll 14 to release the core tube 14A and a
small amount of film 12 left on the core tube 14A.
Theé core tube 14A rolls downwards along the sloped
guide surface 32B and the sloped surface 44A and is
finally recovered in the core tube recovery unit 44.

In this instance, a leading end of the film 12
rolled on the film supply roll 14, which is formed
as a result of cutting by the trailing end cutter 62
at the first suction device 24, is forcibly
separated from the first suction device 24 as the
core tube 14A drops into the core tube recovery unit
44.

Then, the guide plate 32 is returned to the phantom-



a horizontal guide bar 60B extendi ng between the left and right col umar
portions of the frane 30B in parallel relation to the suction surface 46A.
* The housing 60A is manual ly reciprocated al ong the guide bar 60B via an
operation knob 60C during which tine the filmwhile being held by suction
on the suction surface 46A is cut or sevegayed by the |eading end cutter 60.
Simlarly, atrailing end cutter 62 is disposed in confrontation with the

suction Surfﬂﬁea‘”if&él&%rfléft Wlign 48 héfebBdd! LhBO LLrsevering

the filmhorrz ec n a cent
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housi ng 62C is reciprocated in the wdthw se direction of the film12 al ong
t he suction surface
In this instance, an upper half of the adhesive

surface 36B of the adhesive single coated tape 56
while being held by suction on the second suction
device 46 is forced by the second suction device 46
against the light-transmissible support film 12a of
the préceding film 12 adjacent the trailing end 12D
of the same film 12 while being held by suction on
the first suction device 24. Then, the cylinder
device 47 is driven to move the second suction
‘device 46 toward the first suction device 24 to
.thereby enhance the bonding strength between the
adhesive single coated tape 56 and the trailing end
portion of the preceding film 12 and the leading end
portion of the succeeding film 12.

The trailing end 12D of the preceding film 12 and
the leading end 12E of the succeeding film 12 are
joined together end to end or continuously in the
longitudinal direction of the tapes 12 by adhesive
bonding between the light-transmissible support film
12A and the adhesive surface 56B of the adhesive
single coated tape 56.

During this bonding process, the film 12 (preceding
film) is fed to the lamination rolls 20 and applied
by these lamination rolls 20 to the film applying
surfaces 18A of the respective base plates 18 while
being conveyed intermittently. The film used for
application to the base plates 18 is supplied by
drawing it from the accumulator 26 during which time
the tension roll 20C of the accumulator is lowered



24A*Wi'th the result that the film 12 while being held by suction on the
;suction surface 24A is cut or severed by the trailing end cutter 62. The
core tube recovery unit 44 is attached to each of two laterally spaced
portions of the | eading end of the horizontal table 30A renote fromthe
rails 38 and has a bucket shape in vertic®® cross section with its upper
end open at a position below the horizontal table 30A. The bucket -shaped
core tube rezévery units 44 each have a front side formed by a sl oped
surface 44A extending upwardly and outwardly, and a slide ball 44B attached

to a |ower portion of the s|oped surface 44A. The qidedflates 32 is
general |y L-Whiped the cksasikbrgi endnt2RaofHidhendiidm ot ppd dgpert ed by
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condi tion, t%%-guide plate 32 is disposed in a retracted position in which
as illustrated by the solid lines in Fig. 3, two arns of the guide plate

32, respemﬂ@ﬁﬁx; %ﬁgngoll supports 42 are lowered by the air
” cylinders 42A, and the horizontal table 30A is

returned by the air cylinder 34 to the position
shown in Fig. 11. Thereafter, the replacing roll
carriage 30 is pulled out again in the lateral
direction, the recovered core tube 14A is removed,
and a new film supply roll is placed on the roll
supports 42. Subsequently, the tape 12 drawn out
from the new film supply roll is bonded at its i
leading end 12E to the adhesive surface 56B of a new
adhesive single coated tape 56 now held by suction
on the suction surface 46A of the second suction
device 46 in the same manner as described above, and
while keeping this condition, the replacing roll
carriage 30 is forced back into the housing 10A to
assume a posture of standing by until the next film-
supply-roll replacing operation.

In the embodiment described above, the adhesive
surface 56B of the adhesive single coated tape 56 is
forced against the trailing end 12D of the preceding
film by the second suction device 46. The present
invention should by no means be limited to the
illustrated embodiment but includes a modification
in which as shown in Fig. 15, a pressure member
composed of a plurality of pressure rollers 63, for

example, is associated with the trailing end cutter
62 movable in the widthwise direction of the tape

12. The trailing end 12D of the preceding film 12



hori zontally and vertically and are held out of contact with the preceding
filmsupply roll 14. Wen the guide plate 32 is turned counterclockw se
“21°through an angle of about 30 degrees to nove fromthe retracted position
to a guiding position, as illustrated by the two-dot chain lines, the guide
plate 32 forms or provides a sloped gui de28urface 32B substanti.ally
contiguous to the sloped surface 44A of the core tube recovery unit 44. In
this instancand hthel Qreadingdemsdr128e o?Bthe suttestialg yfhend 1in

contact with ui.ers ry S a h u 44 0of 4t film
supply roll X}j@fé}o%%&ﬁehgggéa%%e#é%f %@%be%&ﬁ%%r%ﬁeﬁ%h%\%ﬂqﬁ\ Fi g.
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the filmsup@dy byl healie afchhe apreszfiresmember | (pEegsuxei s conposed
of a fixed opg3tEliQyaies | ohha?¥s 4 AROSHbssure member 63 is moved
: - transversely together with the trailing end cutter
62, the trailing end 12D and the leading end 12E are
firmly bonded to the adhesive single coated tape 56.
During that time, the trailing end cutter 62 is
retracted away from its operating or cﬁtting
position. - c

Furthérmore, in the embodiment described above, the
film 12 with the cover film 12C removed previously
is applied continuously to the base plates 18 while
they are conveyed intermittently. The ,present
invention is not limited.to the illustrated
embodiment but can be also applied to a film
applying apparatus of the type wherein the film is
cut into individual lengths which are in turn
applied to individual base plates by means of a
tacking member, another film applying apparatus in
which after the cover film is separated, the film is
applied to one base plate at a time while cutting
the film is cut into an individual length, and any
other apparatus in which the film is supplied
continuously.

Although the photosensitive resin layer 12B shown in
the illustrated embodiment is laminated on the
light-transmissible support film 12A, the support
film 12A should by no means be light-transmissible
but may be transmissible to electron ray, X-ray,
ultraviolet ray or the like, or opaque.



dowhstream of the guide roll 54B, a tension roll 26C di sposed between the
,guide roll 54B and the stationary roll 26A and vertically novable by a
“l'ever 26B, a pinch roll 26D urged into contact with the guide roll 54B to
hold or grip the filmtherebetween, and an actuator 26F for actuating the
pinch roll 26D to touch position or detacfgd position with the guide rol
54B. The tension roll 26C is upwardly dlsplaceable by a lever 26B to lift
up a portionC f the film12 froma filmpath 13 to thereby store or
accunul ate a &rmined length of the filmbetween the stationary rol
26A and the pinch roll 26D. The |lever 26B is urged in the cl ockw se
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(12C) laminated one above another is withdrawn from
the film supply roll (14), and after the cover film
(12C) is separated, the continuous film (12) is

" pressure-bonded by lamination rolls (20) to a base
‘plate (18) while being conveyed by a conveying
means, with the photosensitive resin layer (12B)
situated on a film applying surface (18A) of. the.
base plate (18), wherein a trailing end (12D) of a
preceding continuous film (12) unwound from the film
supply roll (14) is held at its cover film (12C)
side by suction on a first suction means (24) at a
fixed position, then a leading end (12E) of a
succeeding continuous film (12) unwound from a
succeeding film supply roll (40) is bonded at its
support film side to a portion of an adhesive
surface (56B) of an adhesive single coated sheet
(56) while being held at its non-adhesive side (56A)
by suction on a second suction means (46), and
thereafter the remaining portion of the adhesive
surface (56B) of the adhesive single coated sheet
(56) is forced against the support film side of the
'trailing end (12D) of the preceding continuous film
(12) to thereby bond the trailing end (12D) to the
adhesive single coated sheet (56).

2. A method according to claim 1, characterized in
that the preceding continuous film (12) while being
held by suction on the first suction means (24) is
severed transversely at the position of the first
suction means (24) to form trailing end (12D).
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togethher with the adhesive tape 28A. The pair of cover-filmseparating
devices 28, 28 can be withdrawn from and inserted into, the housing 10A of
"the filmapplying apparatus 10 in the lateral direction of the film path.
Wth this arrangenent, even when the filmapplying apparatus 10 is in
notion, it is possible to first pull out 3he cover- film separating device
28 fronlthe housi ng 10A when the adhesive-tape 28A is fully taken up, then

attach a newgadhesiyethane ggcg%lql@e%t AR f1obr 28C, and finall y set

t he device 20,again into Fi refe ence
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said second suction means (46) which is located
closer to the axis of the succeeding film supply
roll (40), and while keeping this condition, the
leading end (12E) portion of the succeeding
continuous film (12) is separated from the second
suction means (46) and the non-adhesive side (563)
of the adhesive single coated sheet (56) is held by
suction on the second suction means (56), and
thereafter the separated leading end (12E) portion
of the succeeding continuous film (12) is boned to
the adhesive surface (56B) of the adhesive single
coated sheet (56) on a suction surface of the second
suction means (46). '

4. A method according to claim 1, 2 or 3,
characterized in that the adhesive single coated
sheet (56) is forced by the second suction means
(46) against the trailing end (12D) of the preceding
continuous film (12) while being held by suction on
the first suction means (24).

5. A method according to any one of the preceding
claims 1 - 4, characterized in that the second
suction means (46) and the succeeding film supply
roll (40) are displaced in synchronism with each
other, and when the succeeding film supply roll (40)
arrives at a set position, said remaining portion of
the adhesive surface (56B) of the adhesive single
coated sheet (56) is forced against the trailing end

A




bas€ plate 18. 23 The rotary cutter 22 is conposed of a rotary knife 22A
ahd a stationary knife 22B and cuts or severs the film12 transversely

(| , in the widthwi se direction) at a position between two adjacent ones

of the base plates 18. The rotary knife 22A is disposed on an upper side of
the conveyance |line 19 of the base plates3b8 while the stationary knife 22B
on the | ower -side of the conveyance line 19. The rotary knife 22Ais

rotatably dri\ counter - Lockmnse directio pr event
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t

when t he bas e 18 is conposed of a thin glass plate, for exanple. In
Fig. 1 nuneral 70 denotes a conbi ned overturning and di schargi ng unit
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is turned ab&ut 11m applylng apparatus (10), of the type wherein
a continuous film (12) composed of a support film
(12a), a photosensitive resin layer (12B) and a
cover film (12C) laminated one above another is
withdrawn from the film supply roll (14}, and after
the cover film (12C) is separated, the continuous
film (12) is pressure-bonded by lamination rolls
(20) to a base plate (18) while being conveyed by a
conveying means, with the photosensitive resin layer
(12B) situated on a film applying surface (18A) of
the base plate (18), further comprising first
suction means: (24) for holding by suction, at a
fixed position, the cover film (12C) side of a
trailing end (12D) of a preceding continuous film
(12) unwound from a preceding film supply roll (14)
held at a set position, second suction means (46)
having the same width as said first suction means
(24) and capable of holding by suction a non-
adhesive side (56A) of an adhesive'single coated
sheet (56), and transfer means for féeding said
second suction means (46) to the position of said
first suction means (24) while a leading end (12E)
of a succeeding.continuous film (12) unwound from a
succeeding film supply roll (40) is being bonded at
its support film (12A} side to a longitudinal -
portion of an adhesive surface (56B) of an adhesive
single coated sheet (56) being held by suction on
said second suction means (46), thereby pressure-
bonding the remaining portion of said adhesive
surface (56B) of said adhesive single coated sheet
(56) and the support film (12A) side of the trailing
end (12D) of the preceding continuous film (12)
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a pivot shaft - 71A through an angle of 180 degrees by an overturni ng device

Y1 and transferred fromthe overturning device 71 to a dischargi ng device
*72 with the film 12 facing upwards, and after that the base plate 18 is

di scharged fromthe apparatus by the discharging device 72. The film

appl yi ng apparatus 10 has a plurality of 3irs of vertically spaced upper

and | ower wheels 80 arranged to hold or enbrace a pair of parallel spaced

base side rahd$ngd Hed BROKuERToReISY: sa9d heirébe shid#1 aAPmddis _
be noved~rel ative to the conbi ned overturning and heating

appar at us 10hé28
unit 69 on t ntry side and the conbi ned overturning and di schargi ng unit
70 on the 24 discharged side in the lateral direction of the conveyance
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i1 msupplyitabperaith s8igd preceding £ilm supply roff” (14)
while in said set position and transferring said
succeeding film supply roll (40) to said set
position, and said second suction means (46), when
arrived at said set position, comes into pressure
contact with said first suction means (24) via said.
adhesive single coated sheet (56) and the preceding
and succeeding continuous films (12).

8. An apparatus according to claim 7, characterized
by further including a cylinder device (47) for
supporting said second suction means (46) such that
éaid second suction means (46) is reciprocally

- movable toward and away from said first suction
means (24). |

9. An apparatus according to claim 6, 7 or 8,
characterized by further including a trailing end
~cutter (62) disposed in confrontation to a film
suction surface of said first suction- means (24) at
the center of said film suction surface (24A) and
movable in the widthwise direction of the continuous
film (12) for severing the preceding continuous film
(12) transversely while the preceding continuous
film (12) is held by suction on said film suction
surface (24A4).

10. An apparatus according to claim 9,
characterized in that said trailing end cutter (62)
is provided with a movable pressure member (63)
movable in the widthwise direction of the film (12)
while forcing the trailing end (12D) of the

A




the pair of cover-filmseparating devices 28. As descri bed above, the
conti nuous fil msupplying apparatus 23 and the pair of cover-film
s separating devices 28 can be withdrawn in the lateral direction
i ndependently from one anot her. The operation of the entire apparatus in
the foregoing enbodi nent will be described4elow. Wile the fil-mapplying
apparatus 10 is in notion, the replacing roll carriage 30 of the continuous

filmsupplyijgrepedinigiscddtinubiddfalm af D2y tamd rehes I¥ading eard tion

| ateral ly of r t cCQnV. | J : I $:ROSI A4 90, 21N
succeedi ng fiqsfrggszp%@y For | %ﬂ:ﬁ%@%ﬁg@eg?%%g%ﬁgo% If%§|§lpo(r:’[£s)p4%h g:r\h a
film12 is widikeakdon oof t kbes chbckneps i whidep@aidotirapl ing einsh a
| eadi ng end FlQiédi!ﬁXOfeﬁdl@ K‘l'Z'D,lZIIZE)hQifb bpeine i W81EN By est@eASAT | F
suction surfaces, 46A %ﬁ? 48A. qf the seco%é d.third ﬁUCtIOH devi ces 46 and
28 (see Fig. SALATRiTeH (BHCLION MaARE, @4) 40 FRCRCBITMAPASH 88 (& 60
s manual | y djmarmt ad buttutjodmntseviia tdeeid eadhesinel pdnglon cbattesd film 12
transversely é@S(ﬁ%ﬁ\Mcﬂh of the film1l2 at the center of the height of
t he suction surface to forma | eading

11. An apparatus according to any one of the
preceding claims 6 -~ 10, characterized by further
including a leading end cutter (60).disposed in
confrontation to a film suction surface of said
second suction means (46) for severing a leading end
(12E) portion of the succeeding continuous film (12)
transversely at the center of said film suction
surface (24A) in the film feed direction while the
leading end (12E) portion is held by suction on said
film suction surface (24A). i

12. An apparatus according to any one of the
preceding claims 6 - 11, characterized in that said
transfer means includes a carriage (30) movable in a
direction parallel to the axis of rotation of said
film supply roll (14).

13. An apparatus according to any one of the
preceding claims 6 - 12, characterized in that said
transfer means is provided with third suction means
(48) disposed adjacent to that side of said second
suction means (46) located closer to the axis of
said succeeding film supply roll (40) for holding by
suction a portion of said succeeding continuous film
{(12) located adjacent to that part of the leading
end (12E) portion of the succeeding continuous film
(12) which is located closer to the axis of the
succeeding film supply roll (40) and adapted to be
held by suction on said second suction means (46).

A



25, &nd 12E while the leading filmend portion is held by suction on the
suction surface 46A. Then, as shown in Fig. 9, while the film12 is held by
'suction on the suction surface 48A of the third suction device 48, the
| eadi ng end 12E of the film12 is pulled to separate the sanme fromthe
suction surface 46A of the second suction_gevice 46. Subsequently, as shown
in Fig. 10, an adhesive single coated tap€ ™6 is withdrawn from an adhesive

t I I t sh ,, and after_a non- adhesive side 56A of the
agﬁgsis\ljgps%lnéo‘le' cf)gg’ecsﬁ’ggm alglg sageEPF BnG utei GRbreRfe ofuckhen surface
46A of the sqooededing orlddwisces 46, 1the @th&?ﬁﬁiﬁg&ﬁiﬁpaﬁgéﬂﬁmﬂﬁ I'S
t ' ] I t he th,of, the film12. reafter,
2s shown 1 n Erntafed, pibRhe THELeHas) K S0Pk find FecyRadi salt e,
separ at ed frdrﬂg4: heddsnosads helew asd i@ib@gegﬁl d:r;ilzh?@tee_edMQicEaSGB
of the adhesiggelss aappIpared 1l apeajoiie e'-r.% $SHCEReR QP14
ti f 46A. "The. | . end 12E thu %b ded t0 the adhesive
zﬂ(r:f :5122 ggrB gﬁle% h@rﬁﬁ%&"@&a ilﬁSI‘esEBEﬁéfd 1?%@% {44k ¥eea At A& center of
the height ofreleasedt ifor sdowavardAmovementr whisibean! aaisynteeodered in
the core tubgigroY§RY UnbEeAdd Sch8UPkadied: he £120h 25hRpTY! ko1l

(14) falls below a predetermined value.

15. An apparatus according to claim 14,
characterized by further including a gquide plate
(32) disposed adjacent to the preceding: film supply
roll (14) while being set and pivotally movable
within a fixed angular range between an inclined
position in which said guide plate (32) forms a
sloped guide surface (32B) for guiding therealong
the preceding film supply roll (14) in a downward
direction toward said core tube recovery unit (44),
and a retracted position in which said guide plate
(32) is held out of contact with said preceding film
supply roll (14)Q

16. A method for continuously supplying a

continuous film in a film applying apparatus
substantially as hereinbefore described with

reference to the accompanying drawings. .

17. An apparatus for cohtinuously supplying a
continuous film in a film applying apparatus
substantially as hereinbefore described with
reference to the accompanying drawings.
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cayridage 30 is pulled out, the core tube is taken out, and after that the
Jeplracing roll carriage 30 is forced to nove along the rails 30 back into
t he housing 10A to thereby set the replacing roll carriage 30 in the -
condition shown in Fig. 11. Wen the rotary encoder 67 detects the
condition that the amount of fil m unwoundsfg omthe preceding 26 film
supply roll 14 exceeds a predeterm ned value, the rotary encoder

accamil ator 27 MAEREDDE D7 AR ARRAY 20k Eoliiy ﬁﬁ#@%?%@?ﬁ%}g@ 5 (by
rel easi ng the codntCONELFMOVSEF IIM nTNeAt RILMNAPBLYING APPARABUSI vy to
unwi nd a predeternined | ength of the film212. Then, the pinch roll 26D is

forced towar g#%ﬂ ide roll 54B to firmy grip the film 12 therebetween.
Wi | e keepin dndition, the film12'is held by suction on the first
suction device 24, and then the trailing end cutter 62 is driven, as shown

1P 9 12,50 AOER 4! Rherdeda0ie] uhteh B 'gﬂ".%@c SRYEIE BT ven or
turned count @mlmwu@ tfﬂ:bmgh @) each composed o a support
: film (12A), a photosensitive resin layer (12B) and a
cover film (12C) laminated one above another are
joined end to end and fed continuously while
" allowing the cover film (12C) to be separated.
While the trailing end (12D) of a preceding
continuous film (12) is held by suction on a first
suction device (24), the leading end (12E) of a
succeeding Continuous film drawn out from a -
succeeding film supply roll (40) is bonded to a part
of the adhesive surface (56B) of an adhesive single
coated tape (56) previously held by suction on a
second suction device (46), and the remaining part
of the adhesive surface (56B) of the adhesive single
coated tape (56) is forced against the trailing end
(12D) of the preceding continuous film (12) being
held on the first suction device (24) to thereby
join the leading end (12E) and the trailing end
(12D) via the adhesive single coated tape (56)
- without forming an overlap. -
Figure 3




oped -.gui de surface 32B is substantially contiguous to the sloped surface
SFAA of the core tube recovery unit 44, and then the spindles 52 are
retracted fromthe preceding filmsupply roll 14 to release the core tube
14A and a small amount of film 12 left on the core tube 14A. The core tube
14A rol I's downwards along the sloped gyide surface 32B and the sl oped
surface 44A and is finally recovered in the core tube recovery unit 44. In
this instance, a |leading end of the film 12 rolled-on the filmsupply rol
14, which is formed-as a result of cutting by the trailing end cutter 62 at
the first suction device 24, is f§ bly separated fromthe first suction
device 24 as the core tube A drpbps into the core tube recovery unit  44.

_g??gFé'of about 30 degrees to.the solid-lined guiding position in which the

Then, the guide plate I S\yetufned to+tﬁé*pﬁénton} Z7 11ned pqgsiffi on
of Fig. 3, and theredfter-t aifl cylinfler 34 is driven to nove th
hori zontal table 30A§n thelteft{hand djrection of Fig. 14 so that |jth
central axis of the sjucceediljg f#lnb§upaly roll 40 assunes the posijti ¢n of
the central axis of & NN
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filfmsupply roll set at the set position. In this instance, an upper half"
of the adhesive surface 36B of the adhesive single coated tape 56 while
)ei ng hel d by suction on the second suction device 46 is forced by the
second suction device 46 against the light-transm ssible support film 12A
of the preceding film 12 adjacent the t2414ing end 12D of the sane film 12
- while being held by suction on the first suction device 24. Then, the"
cylinder device 47 is driven to nove the second suction device 46 toward
the first suction device 24 to thereby -enhance the bonding strength between
t he adhesive single coated tape 56 and the trailing end portion of the
preceding film 12 and the | eading end portion of the succeeding film 12.
The trailing end 12D of the preceding film 12 and the | eading end 12E of
the succeeding film12 are joined together end to end or continuously in

t he | ongitudinal direction of the tapesgij(gi gggesive bondi ng bet ween t he
| i ght-transm ssi bl e support film 12A an he" a sive surface 56B of the
adhesi ve single coated tape 56. During this bonding process, the film12
(preceding film is fed to the famnation rolls 20 and applied by these

| amination rolls 20 t@ the filmapplying surfaces 18A of the respective
base plates 18 while ﬂc?wnél rrgyed intermttg@tly. The fli | mused f98
—'/ ,—/
20f | |=——28




application to the base plates 18 is supplied by drawing it fromthe
accunul ator 26 during which tinme the tension roll 20C of the accunulator is
Fower ed 28 26. Wiile the trailing end 12D of the film 12 and the | eading
end 12E of the film 12 are joined end to end by the adhesive single coated
tape 56, the succeeding fil msupply rolb/fQ al ready placed at the set
position is rotatably supported by the spindles 52. Then, the roll supports
42 are lowered by the air cylinders 42A, and the horizontal table 30A is
returned by the air cylinder 34 to the position shown in Fig. 11
Thereafter, the replacing roll carriage 30 is pulled out again in_the -

| ateral direction, the recovered core tube 14A is renoved, and a new film

supply roll is pl _ . - 12
drawn out fromthg new filmsupply roll is bonded at its |eading jeadlf 12E to
t he adhesive surface 56B of a new adhesive single coated tape 56 [noyjipel d
by suction on the sucti sty f ac tpae SeeNds VI ge I n
t he sanme manner asglgmi bed| a : Do 800 '

- 1 © v 7 [

FIG. 3
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whl e keeping this condition, the replacing roll carriage 30 is forced back
into the housing 10A to assune a posture of standing by until the next
s+film supply-roll replacing operation. In the enbodi nent described above,

t he adhesi ve surface 56B of the adhesive single coated tape 56 is forced
against the trailing end 12D of the precedlng filmby the second suction
devi ce 46. The present invention shoul 4/B¢ no neans be linmted to the

i | lustrated enbodi ment but includes a nodification in which as shown in
Fig. 15, a pressure nenber conposed of a plurality of pressure rollers 63,
for exanple, is assoeciated with the trailing end cutter 62 novable in the

wi dt hwi se direction of the tape@l® The trailing end 12D of the precedi ng
film12 29 and the | eading éﬁhgﬂZE of the _succeeding fil bei ng
hel d on the second suction devi SN a
butt joint via the adhegj fihe
suction surface 24A of . Hssur e
menber (pressure roller e pressure nenpe B IS
transversely together w j end cutte{
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62,"the trailing end 12D and the | eading end 12E are firmy bonded to the
adhesi ve single coated tape 56. During that time, the trailing end cutter

2 is retracted away fromits operating or cutting position. Furthernore,
in the enbodi nment described above, the film12 with the cover film 12C
removed previously is applied continuously4ato the base plates 18 while they
are conveyed intermttently. The present invention is not [imted to the
illustrated enbodi nent but can be also applied to a filmapplying apparatus
of the type wherein the filmis cut into individual |lengths which are in
turn applied to individual base pl aﬁsl@ nﬁns of a tacking nmenber,

anot her filmapplying apparatus in i'crraft®er the cover filmis separated,
the filmis applied to one base plate at a tine while cutting the filmis
cut into an individual |ength, 28@ any other apparatus in which the filmis
supplied continuously. AlthoughAhe photosensitive resin |layer 12B shown in
the illustrated enbodi nent i aql nat ed 98 the |ight-transm ssible support
film12A, the support film 63; pul d no nmeans be light-transm ssible
but may be transmissible to -iéL':-'ray, X-ray, ultraviolet ray or the

| i ke, or opaque. 26B
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30 Jaims: 1. A nethod of continuously supplying a continuous filmfroma
t|In1suppIy roll (14) in a filmapplying apparatus (10), of the type
wherein a continuous film (12) conposed of a support film (12A), a

phot osensitive resin layer (12B) and a cover film (12C) | am nated one above
~another is withdrawn fromthe filmsupgfyaroll (14), and after the cover
film(12C) is separated, the continuous film (12) is pressure-bonded by

| am nation rolls (20) to a base plate (18). while being conveyed by a
conveyi ng neans, with the photosensitive resin layer (12B) situated on a
filmapplying surface (18A) of the base plate (18), wherein a trailing end
(12D) of a preceding continuous film(12) unwound fromthe filmsupply rol
(14) is held at its cover film (12C) side by suction on a first suction
means (24) at a fixed position, then a |leading end (12E) of a succeeding
continuous film (12) unwound froma s ing filmsupply roll (40) is
bonded at its support filmside to a portton of an adhesive surface (56B)
of an adhesive single coated sheet (56) while being held at its

non- adhesi ve side (56A) by suction on a second suction neans (46), and

\
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thereafter the remaining portion of the adhesive surface (56B) of the
gdhesi ve single coated sheet (56) is forced against the support film side
of the trailing end (12D) of the preceding continuous film(12) to thereby
bond the trailing end (12D) to the adhesive single coated sheet (56). 2. A
met hod according to claiml, characteri§9q4in that the precedi ng continuous
film(12) while being held by suction on'the first suction neans (24) is
severed transversely at thée position of the first suction neans (24) to
formtrailing end (12D).. 31 3. A nethod according to claim1l or 2,
characterized in that a | eading end portion of the succeedi ng conti nuous
film(12) while being held by suction on the second suction neans (46) is
severed transversely at the center of the second suction nmeans (46) in the
filmfeed direction to formsaid |eading end (12E), then the succeedi ng
continuous film(1l2) is held by suction on a third suction neans (48) at a
position adjacent to that side of said second suction neans (46) which is

| ocated closer to the axis of the succeeding filmsupply roll (40), and

whil e keeping this condition, the - F:l(zi E;
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Ieaaing end (12E) portion of the succeeding continuous film(12) is
separated fromthe second suction neans (46) and the non-adhesive side
Z56ﬁ0 of the adhesive single coated -sheet (56) is held by suction on the
second suction neans (56), and thereafter the separated |eading end (12E)
portion of the succeeding continuous figpugl2) is boned to the adhesive
surface (56B) of the adhesive single coated sheet (56) on a suction surface
of the second suction neans (46). 4. A nethod according to claim1, 2 or 3,
characterized in that the adhesive single coated sheet (56) is forced by

t he second suction neans (46) against the trailing end (12D) of the
precedi ng continuous film (12) while being held by suction on the first
suction neans (24). 5. A nethod according to any one of the preceding
claims 1 - 4, characterized in that the second suction neans (46) and the
succeeding filmsupply .roll (40) are displaced i.n synchronismw th each

ot her, and when the succeeding filmsupply roll (40) arrives at a set
position, said remaining portion of t hegj ve surface (56B) of the
adhesi ve single coated sheet (56) is ﬁﬁr@d éai nst the trailing end




32 (12D) of the preceding continuous film (12) while being held by suction
en the first suction neans (24). 6. An apparatus (23) for continuously
supplying a continuous film(12) froma filmsupply roll (14) in a film
appl yi ng apparatus (10), of the type wherein a continuous film(12)
conposed of a support film (12A), a photaggnsitive resin layer (12B) and a
cover film (12C) | am nated one above another is withdrawn fromthe film
supply roll (14),:'and after the cover film (12C) is separated, the
continuous film.(12) is pressure-bonded by lam nation rolls (20) to a base
plate (18) while being conveyed by a conveying neans, with the

phot osensitive resin |layer (12B) situated on a fil mapplying surface (18A)
of the base plate (18), further conprising first suction means(24) for

hol di.ng by suction, at a fixed position, the cover film(12C) side of a
trailing.end (12D) of a preceding continuous film (12) unwound from a
preceding filmsupply roll (14) held at a set position, second suction
means (46) having the sane width as said first suction neans (24) and
capabl e of holding by suction a non-F(Iﬁiv @'rde (56A) of an adhesive
singl e coated sheet (56), and transfér ns Iif feedi ng said second
suction neans (46) to the position of said

B—~—r—1 4
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first suction nmeans (24) while a leading end (12E) of a succeeding
continuous film (12) unwound froma succeeding filmsupply roll (40) is
*bei ng bonded at its support film (12A) side to a longitudinal portion of an
adhesi ve surface (56B) of an adhesive single coated sheet (56) being held
by suction on said second suction neans %&65, t her eby pressure- bonding the
remai ni ng portion of said adhesive surface (56B) of said adhesive single -
coat ed sheet (56) and the support film (12A) side of the trailing end (12D)
of the preceding continuous film (12) 33 being held by suction on said
first-suction nmeans (24). 7. An apparatus according to clai m6,
characterized in that said transfer neans is capable of holding said
succeeding filmsupply roll (40) in parallel relation to said preceding
filmsupply roll (14) while in said set position and transferring said
succeeding filmsupply roll (40) to said set position, and said second
suction neans (46). when arrived at said set position, cones into pressure
contact with sajd first suction neans (24) via said adhesive si|ng coat ed
sheet (56) and
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and” succeedi ng continuous films (12). 8. An apparatus according to claim?7,
characterized by further including a cylinder device (47) for supporting
sai d second suction neans (46) such that said second suction neans (46) is
reciprocally novable toward and away fromsaid first suction neans (24). 9.
An apparatus according to claim6, 7 or 8 characterized by further
including a trailing end cutter (62) diklpdsled in confrontation to a film
suction surface of said first suction.means (24) at the center of said film
suction surface (24A) and novabl-e-in the wi dthw se direction of the
continuous film (12) for severing the preceding continuous film(12)
transversely while the preceding c | AHOU {1 m(12) is held by suction on
said fil.msuction surface (24A). 1d. ap tus according to claim9,
characterized in.that said trailing end cutter (62) is provided with a

. novabl e pressure nmenber (63) novable in the widthwi-se direction of the film
(12) while forcing the trailing end (12D) of the 34 precedi ng continuous
film(12) and the | eading end




(12E) of the succeeding continuous film(12) in the direction of the

t hi ckness while said trailing and | eading ends (12D, 12E) are being held by
Suction on said first suction neans (24) in such a manner as to forma butt
joint via said adhesive single coated sheet (56). 11. An apparatus
according to any one of the preceding ciayyg 6 - 10, characterized by
further including a | eading end cutter (60) di sposed in confrontation to a
filmsuction surface of said second suction neans (46) for severing a

| eadi ng end (12E) portion of the succeeding continuous film(12)
transversely at the center of said fil msuction surface (24A) in the film
feed direction while the | eading end FZI%pogt&n is held by suction on
said filmsuction surface (24A). 12. t according to any one of
the preceding clainms 6 - 11, characterized in that said transfer means
includes a carriage (30) novable in a direction parallel to the axis of
‘rotation of said filmsupply roll (14). ’“‘\‘n apparatus according to any
one of the preceding clains 6 - 12, ch# 6G that said transfer
means is provided with third suction g 8) di sposed adjacent to that

si de of said second suction neans (46 A cl oser to the axis of said
succeeding filmsupply roll (40) for
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suction a portion of said succeeding continuous film (12) |ocated adjacent
to that part of the |eading end (12E) portion of the succeedi ng continuous
Film(12) which is located closer to the axis of the succeeding filmsupply
roll (40) and adapted to be held by suction on said second suction neans
(46) . 35 14. An apparatus according to any one of the preceding clains 6
- 12, characterized in that said transfed3ddns includes .a core tube

recovery unit (44) disposed bel ow and adjacent to the preceding film supply o

roll (14) while being set, for receiving the preceding filmsupply rol

(14) when it is rel eased for downwar d novenent when an amount- of film (12)

| eft on the preceding filmsupply roll (14) falls bel ow a predeternined

val ue. 15. An apparatus according to claim 14, characterized by further
including a guide plate (32) disposed adjacent to the preceding fil msupply
roll (14) while being set and pivotally novable wthin a fixed angul ar
range between an inclined p05|t|on in which said QUIde plate (32) fornms a

sl oped gui de surface (328 for gordimy thereatong the precedi mg =y suppl y
roll (14) in a downward
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direction toward said core tube recovery unit (44), and a retracted
position in which said guide plate (32) is held out of contact with said
preceding filmsupply roll (14). 16. A nethod for continuously supplying a
continuous filmin a film applying apparatus substantially as hereinbefore
described with reference to the accon’p%qn/)i 4g"g drawings. 17. An apparatus for
continuously supplying a continuous filmin a filmapplying apparatus

substantially as herei nbef ore.described with reference to the acconpanyi ng
dr awi ngs.

FIG. 15
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