FI LM. PEELI NG METHOD AND APPARATUS ‘BACKGROUND OF THE INVENTICN 1. Field of
the I nvention The invention relates to a filmpeeling nethod and. apparat us
for pegling filns bonded to printed wiring boards or the like. 2. Related
Art Prihted wiring boards used for electronic devices, for instance.

' conputers* are fornmed by arrangi ng predeternined wiring patterns made of
copper -or the like on both surfaces or a singl e surface of an i nsul ati ng
panel . A-printed wiring board of this type |s prepared by the fol l owi ng-

- process. First, a |amnated: bod cQ rrsr hotosensrtlve resin

(phot oresi st) ‘| ayer and & HhF: PRARAEEYS ve film for
protecting the photoresist layer is Ianrnated on a conducting | ayer by
press sticking with a roller, the conducting |ayer being arranged on an

i nsul ating board. Then, afﬁcﬁR\quq;qmpaltﬁEerlrh\jé;kﬂ&as been deposited on .
the thus processed Ianinate er is exposed for a
pr edet er m ped ehQd ¢ thie ygh the Wiring pattern. filma

predeteraned ?& 18 (r%ertl-'rh al Pernghe transparent resin filmhas been

Separated, the expengd;AYEheiBHi TolbAKel tos ademlnprp%mg{ MR HEY &l Ng
mask pattern and the unnecessary part of the

apparatus for peeling films bonded to printed w1r1ng_boards
or the like. . |
2. Related Art
Prlnted w1r1ng boards used for electronlc devices,
for instance computers, are formed by arranglng predetermined
wiring patterns made_of copper or theu;lke on both surfaces.
or a single.surface of an insulating panel.
A printed wiring board of thisftype is prepared by
the followrng process. | |
First, a laminated body comprrsxng a photosens1t1ve
‘resin (photoresist) layer and a transparent resin film
(protective film) for protecting the photoresist laYer is
-laminated-on a oonddcting layer by press sticking with a
roller, the conducting layerlbeing arranged on an insulating
.board. Then, after a wiring pattern film has been depoSited
on the thus processed laminated;layer, the photoreaist layer
is exposed'for a predetermined period of timedthrough the
wiring pattern fllmﬁand the transparantvEeSLn film.
Then, after the transparent’régln fllm has been
separated, the exposed photoreSLSt layer is developed to form

~an etching mask pattern, and the unnecessary part of the
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conductive |ayer is thereafter renmoved by etching. As a result, a printed

wi ring. board having a predeternmined wiring pattern-is formed. Proposed and

i mpl emented are filmpeeling apparatuses and methods that are.characterized
as automatically peeling the cover filmin the printed wiring board o
" preparation process. On such nmethod is disclosed, -e.g., in. Unex.'am' ned
Japanese Pat ent Publ i cation No. Hei 5-338041 (see Fig. 13). "A lam nated
film3- haV|ng a photosen3|t|ve | ayer 2 &arranged on a beltlike support body

1is cut t ndi £ t he | engt.h of sheet poard 4 in a
sheet boar &‘?&%;ﬂl?gdllg |on q:q’ﬁfeﬁgf a’feébo‘f?c?n?% ?ga}é{fb‘j’em ¥ o the

press stigkje 0 a I EB? the ofosensitive
layer 2 i§ t;ﬁg'rtl:z'fer Q‘d%\égvn‘?lq‘sq&ﬁ% oa d)béfﬁ%daé% |en%e’frﬁm hﬁf’é‘d film .
-3 at the,g Q@Q&ﬁylge@g%ﬁéétmasupport body 1 and the photosenS|t|ve layer 2
after the'lamnated film3 is subjected to the press sticking on the sheet

board 4," and thi $reyesbanainag iRYldneh 3 iar<! AME GBI | dped rabidedn
apparatus to faC|I|t§?g thenpeeﬁﬁﬁg of the beltlike bodyyﬁg(fgégr In this

case, theabdagetbods GWaltelarNlcWas oy i D ddanivhDsEnsi 1y isedBieg 2 and
an internediate layer to cut these layers, but not as deep as to the

- beltlike shepeowvelrody lin inThaie iprintedl piatiogensidid plepyaratiamd t he
~internediate |ayer remain on the sheet board 4, and-only the beltlike
process. o I : :
On.snch method is disclosed, e.g., in Unexamined
Japanese Patent Publication No. Hei'5;338041 (see Fig. l3).
"A laminated filml3'haying a photosensitive layer 2 arranged
on a beltlike_support:bodyll is cut into a length |
corresponding tojthe length ofla sheet board 4 in a sheetl
board supply direction. The laminated'film 3 is snbjected to
the'press'sticking so as to overhang the sheet board 4. Only
“the photosenSitive layer 2 is transferred onto the sheet |
board 4 by peeling the laminated film 3 at the boundary
between the support body 1 and the photosensitive layer 2
after the laminated film 3 is subjected to the press sticking
on thelsheet board 4," and this-OVerhanging portion 3A is
'clamped manually or with an apparatus to faCLlitate the
peeling of the beltlike body 1 (film).

" In this case, the blade of a cutter enters deep into
the photosenSLtive layer 2 and\an intermediate layer to cut
-these layers, but_not as deep as to the beltlike support body
1. _?hat is, the”photosensitiveplayer 2 and the intermediate

‘layer remain on the sheet board 4, and only the beltlike
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3 support body 1 is peeled off. Reference nuneral 5 in Fig. 13 denotes a
~cover film In the case where a fil mwhose end is overhanging the board is
- to be peeled off by an apparatus as described above, the overhangi ng end of
the filmis located at the tail end of the board in the board feeding :
direction. Therefore, the peeling apparatus is to be noved fromthe tail
to the head end of the board along the bpard feeding line. |In this case,
the peeling apparatus. nust -be |ocated atread of the board at |east by'.the
~ length of gippokit! Body Redls P ildd BE [, r¥bidhA&Hindrai N DeeFigg 13
-appar atus mist have such a path as not to interfere-wth 'the board in the
return prgeastekhar eeiverTdimgst these requirenents, a space as |arge as the
| ength of the filmnust be provided ahead of the board to prevent.
interference w thidetheetagkeaticriecae Hilmnhddd Serd1pias &svdfitamyiaty ethd hat
the space in the board feeding direction is increased. The peeling
appar at usbwastl dlsange beheeedidd eififhdry ian tdppayaiars] ai rdsdcoibed abotde
sideward direction in the return process, and this inposes another problem
" that the hbegbtvezxhdngiigigh emid toife thieolfd Jappar atasatiedt|akli tite t hel boendl of
feeding device are.increased. Still further, recent inprovenent in the
accuracy shepbpardd in they beeadifesding singet inikes Bherekrreel, vike ng board
with a deposition of dust and the like even in small anmpunts a defect, and - =
this inpoggglgng gp@gm@ﬁp@h&@_ﬁ@bbe moved from the tail to the head

end of the board along the board feeding line. In this case,

the peeling apparatus must be lpéated ahead of the.bqard”at
least by the.length.df the film to péel the fiim off, and in
addition ﬁhé péeling apparatué must have such a path as not
~ to inﬁerfere'with the board in fhé réturh process the:éof.
To ﬁeet these requirements, a space as large as the
length of the film muét be ptoVided ahead of the board to
prevent interfefence with devices ahead thereof;.andlﬁhis
impbséé the problem that the space_in the board feeding
.directioﬁ is increased. |
_The‘pééling_apparaﬁus”must change'the-path either in
the upward diréction or'iﬁ the Sidéwérd direction in the
return proéess, and this ihposes another problém that the
height and ﬁidth of the thle'appératus ihcluding the board
feeding devicg are increased.
still further, recent improvement in the accurécy of
printed wiring.bbards of this type.makes a prinﬁed wiring
- board with é depositién_of'dust and_the-like even in small

" amounts a defect, and this imposes the problem that the

This is the raptaeement'shdet

 pate: 118 MAR 196



4 novenent. of the filmassociated with the peeling of the film nust be
mnimzed. Still further, the conventional exanple has taken. the system of
freely dropping the peeled filmdown onto a filmreceiving section below
‘the peeling apparatus. However, this systemis disadvantageous in _ :
.increasing the production of dust whi ch thus .i nposes the problemthat such
droppi ng system cannot be enployed SUNNWRY OF THE | NVENTI ON The i nvention
“has been made in view of the aforenentioned conventi onal problens '

Therefore, an object of the_invention.is e a filmpe

and appar at™RY %ﬁ%% %P ?h5e§+£ a%S?FfﬁFﬁéfwgﬁﬁhﬁﬂﬁ Pﬁ?éﬁPQrQE g%|gﬁam
devi ces ahead aqg behi nd. |thhe board feeding direction. Another object of
the inventi®ets ?cﬁiﬂ%ﬂ+ﬁ% a fil mpeeling nethod and appar at us capable of

preventing the prodcti preplodis! O TEAMLAL gL oo PRHETE AL cBcLh! THLO

be peeled. Still a ] ec nven ron1s rovia

peel i ng metdnet g dof‘pPPééI Sdf%ﬁcgnerat§é§1¥onglﬁmp88bﬁdohtb%' @l Heh a

~condition i I ch dust 1's” har chieve the above objects,
accor di ng tfé@eix}iﬁd SSPELn E@Fo@r@@@”ﬁeéPYﬁ@téﬁﬂa?éﬁﬂédesﬂawébbﬁﬂ Peglisng

method . for peeling a fil mbonded to a board, One end portion of the
system is dlsadvantageous in increasing the p;oductlon of
dust, which thus imposes the problem that such dropping

system cannot be employed.

SUMMARY OF . THE INVENTION

The inveﬁtion'has been made in view of the
laforementioned'cbnventionel'pxoblems. Therefore, an object
of the invention is to p:bvidé a film peeling method and
-apparatus capable of peeling a film off'ﬁithout inteffeeence
with devices ahead and behlnd in . the board feedlng dlrectlon
| Another object of the lnventlon is to prov1de a film
peeling method and apparatus capable of preventlng the
"production of dust by minimizing.the movement of a film to be
peeled. | |

' Still another object of the invention is'fo_providela

film peeling method and apparatus capable of receiving a
peeled £ilm in such a'conditioh in whieh.dust is hardly.
géperatéd;

To achieve the'aeove objects, aecording to a'fi:st
aspeet, the present inventioh_providee a film peeling method

- for peeling a film‘bbnded to'a'boafd, one end pdrtiqn'of,the

This is the replacement sheet

| 'Dat_e: 18 MAR 1995



5 fil moverhangi ng fromone end of the board, the nethod conprising the

steps of: fixing the board by adsorbing the board in a predeternined o
position; clanping the one end of the f|In1overhang|ng fromthe board fixed - -
in the predetern1ned posi-tion by a peel hand extending in parallel with the
film causing the peel hand to make an arcuate movenent with the one end.
portion of the filmclanped, the arcuate venent. being made within a pl ane
orthogonal to-the board wi.th the vicinity=ef a surface of the board as the

t f ' to f
Co the cent o LBy oVREhindhy LB BrROSkl 87, thel Mo cHUGSRAE ang -
lift th st f I fa - the -
boar d dur | ngeRpEEa¢ng SF‘e‘bﬁ%&%kE B2+ Eufbibs Rod ERRC B i AN 0
filmin the,dhtgCihoR BEeHEEerQﬁédePgs@tlbﬂe RaaRbi Yot k@ mednd 1y

‘clanping the one end portion of the I m and further forwarding the one

end portiontpé Epemf blr&:ﬁuh?%ﬁt heolaoehe.l Bbal@a ¥l xéR i LW a position as
to peel other end portion o e filmoff the board while passing over t he

ot.her end Oiaréhetbemdedapdsieheaprgat peelli handAeseedidiggt A na ppaeané 1
aspect, the center of the arc in the arcuate movement for |ifting the one
end port|onwbthtbheffhmmnayabelaglghedpaeﬂhhanulme maikeg ainn apran@itlee] Wit h
the one end of the board and passing close to the one end of the board.
~Accor di ng tmoweméntdwatpethe ohe bodrgortibedoifnthe film clamped, the
: arcuate movementdbeing made Wifhin a plane orthqgenal to-the
. board wifh'the vicinity df'a surface of-the board as the
'center of - an arc whlle adjustlng a position of the peel hand
S0 as to face to the center of the arc, the peel hand moving
away from the board and llftlng the one end portlon of the
film in a'direction of'other end of the'hoard during.the.
arcuate movement- movxng the llfted one end portlon of the
fllm in the direction of the other end of the board with the
peel hand clamplng the one end portion of the film, and
further forWarding the one end.portion of the film out of the
_ board at least up to such a posifion’as to peel other end
portion of the film off the'board while paseing over:hhe_
other end of the_board; and releasing the film.l
‘According to a seeond'aSQect, the center of the arcl
in the arcuate m0vemen£ fof lifting the one end poftien of
the filﬁ'may_bejalignedIWith a line heing in parallel with
the one end of'the board and paesing close.to the one end of
the board; | | “ |

 According to a third aspect, the board is fed in a
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6 single direction along a feeding line with the one end porti-on of the
filmbeing a head end or tail end thereof. The .feeding of the board may be -
- nmade by stoppi'ng the board, adsorbi ng the board, and rotating the board by
[err] within a plane parallel with the board so that the one end portion of
the filmis noved to a position confronting the peel hand | ocated beside
the board feeding line. According to a fé@urth aspect, the film noved out of -
t he board by the peel hand may be sequenr"ally st acked and accommodat ed by
pressi ng ‘when released According to a fifth aspect, the present invention
provi des &iMgf [ﬂ%ﬁqqﬁ}QﬂnﬁﬁQﬁQmﬁf eﬁkﬁﬂl%b“%.V+Fh1EBﬁd Bet8"d board; one

end portlon of, th |In1o rh fr.om nd of t e bqQar
appar at us B9 g?%d“ge&\‘nrb%a e‘Prhﬁ"f‘nh afigd tggEFoﬁand

hot 1 sont alHy ‘i?er%lsf‘u%ona*g‘ ¥ e R ke Ser%?ﬁb “shebpied RBRuPRaEda pai
f cl d
Eorfi grrlrpo%gﬁ%&fcq%m ove%ganéggl nga ron‘ﬁj erg% f | xge(%gb %Bag %gﬁ ‘,qﬂg en .
. 5 |
St Tect s Diahe PERGe1 A I g Al df@ﬁeé'?%@?ﬁéga%%' FhalpdRELofol! 0 11
the board iy & ipee! 'sngncﬁl}écfcéd Q ﬂ&éiht‘.ifbr?‘ o ﬁﬁoﬁediﬁggenél pb@1thgnkoard

with the one end portion of the film being clanpe he palr of clanplng
pi eces beipgaRE Bt ifdC & HeO wmtféém,@niggeof the arc dur| ng the:

~arcuate novenent. The peel hand

' According to a fourth aspect, the film ‘moved out of
‘the board by the peel ‘hand may be sequentially stacked ‘and
accommodated by pressing when released.

According to a fifth aspect the present invention
_prOVides a film peeling apparatus. for peeling a film bonded
to a board, one end portion of the film overhanging from one
end of the board, the_apparatus_comprising an adsorbing
device, a peel hand and a peel hand.fotwatding'device. ' The
adsorbing_device serves to fix the board horizontally in
position by adsorbing the board. The peel hand has a'pair-of
clamping pieces capable of beino'opened and closed so that
the one end portion of the film_overhanging from the board
fixed by the_adsorbing device'can be clamped.. The peel hand
moves so.ae to depict almost an arc in a direction of other

" end of the board while moving away from a surface of the |
board in a_peeling direction within a plane_orthogonal.to the
board with.the'one end portioneof.the film being clamped, the
'pair of clamping pieces being made to face to almost the

‘center of the arc during the arcuate movement. The peel hand
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7 forwarding device serves to horizontally forward the peel hand with the .

- one end portion of the filmclanped. while passing over the other end of the
‘board above the board up to such a position as to be distant fromthe other
end of the board by at |east a |l ength of the board. Accordlng to a sixth.
aspect, the adsorbing device includes a rotary mechanismfor’ rotatlng_the
board within a horizontal plane with t hegboard adsorbed; and the pair of

cl anpi ng pi eces of the peel hand are. positioned at a. helght of a | ocus -of

rotation ofolher@leg eddy PO&! sapyak weh&ﬂ%ﬁf;%@slggtf rwasge%h%og:%%q when

- the board 1s being fTotated by the rotary nec According to a“seventh’ .

~aspect, iR eNPOREtoRe &rd! _séreisnp&evmedfﬂﬂecflah.gban@hiqréport Ing
tabl es serving to position the height of the | ocus of tion of the one

end porti paddiddieotét MmNk totRer drdidentRb Bbarg E)ﬁo@@ﬁhﬂg bBaGANLACk M th
the one end portion of the filmso as to be relatively slidable fro below

when the hassil 4 spdei tion cigtesl by dbstantatyomeehanbehert Badf bifmeaad
supporting table comng in contact with.-the one end portion of the film at

a positi orbdmtdvdsn dtheleadary hemmamlsﬁ1ane bbargeel hand. According.to a
ei ghth aspect, the peel hand is retractable with respect to the one end
portion of ‘the filAnaarding fid m enickSuppepecng thé| adsbebirgndavicem
cl anpi ng position and a stand-by position; and the filmend supporting:
‘includes a rotary mechanism for rotating the board w1th1n a
lhorrzontal_plane with the board adsorbed; and the pair of
clamping pieces of the-peel-hand are pcsitidned at a height
of a locus of rotatlon of the one end portlon of the fllm .
with both pleces opened when the board is belng rotated by
" the rotary mechanlsm | |
Accordlng to a seventh aspect, film end supportlng
tables are provrded the fllm end supporting tables serving
to p051t10n the height of the_locus of rotation of the one
end.pOrtion of the film within a horizontal plane by coming
in contact with.the one end portion of the film so as to be
relatively slidablelfrom below when the board is being
”rotated by the rotary mechanrsm, the film end supportlng.
table comlng in contact wrth the one end portlon of the flln
‘at a position between the rotary mechanlsm and the peel hand
| | Accordlng to a elqhth aspect, the. peel hand is
retractable with respect to the_one end portlon of the film
on the film end snppcrting tables between a film'clanping
pesition and a stand-b& position; and the fiim end supporting

tables have a clamping piece entering space as to allow the
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t abl es have a cl anpi ng piece entering space as to allow the peel hand to
be retractabl e therethrough. According to a ninth, the peel hand includes a
“rotary menber and the pair of clanping pieces, the rotary.nmenber _
hori-zontal'ly rotating about a central axis of rotation running in parallel
with the one end portion of the film the pair of ‘clanping pi eces being
~arranged on the rotary menber so as to fgce to the central axis of S
rotation. According to a tenth aspect, the central axis of rotation nay be

arranged S5 HahdPASS Kd 05t L £ 481 @NEnEPeefolidie. board. According to an
~eleventh aspect, a stacking device is arranged in a filmpeeling direction

With respect to thecisimy b E\iiaesh | hehd i pee Paednddink Iedés oa betagya
direction inwhich a filmis peeled by the peel hand, the stacking device
sequent i alnamisscid G presst ngldmpivwg Ehedes | | thderogappehenbbdy t he
peel hand and forwarded substantially horizontally. According to a twelfth.
aspect, thSizaidaid yWenoteet imge|alsthst sa hoenzomt adxis | of rectavioyg table, a-
first filmpress, a pair of second filmpresses, and a first drive, and a
second drinmninthelrd iparalkeel witth ttdie eons ¢énd apext beh o0f atkabEi dmt i they ,
horizontal |ocus of movenment of the filmpeeled by the peel hand so as to
be verti cadir adj stanping iedaes heing mpranged @rntle heetabnt Berhess wel |
~as in a direction orthogonal to the peeled film noving direction

' so as to face to the central axis of rotation.

According to a tenth aspect, the central axis of
rotation may be arranged so as to pass close to the one end
of the board.

'Accbrdiﬁg_to an eleventh aspect, a stacking device is
arranged in a film peeling direction with respect to the
.adsorbihg deviée, the film'peeling directipn being a
direction in which.a film is peeled by the'peel hénd, the
stackihg device séquentially stacking and pressing films,
each fiim'being_pééled'by the peel hand and forwarded
substantially horizontally.

According to a twelfth aspect, the stacking device
includes a horizontal film receiving table, a first film

. press, a pair of second film pressés,_and'a'first drive, and
a second drive. The film receiving table is located below a
subétantially horizontal locus . of movement of the film peeled
by the peel hand so as to be vertically adjﬁstable. The
first film pféss extends horizontally as ﬁell'as in a
direction orthbgohal'to the peeled film mbving direction

"above the film receiving table so as to be vertically .
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above the filmreceiving table so as. to be vertically 9 novable. The

pair- of second presses are |ocated parallel as well as horizontally with

the first filmpress above the filmreceiving table so as to interpose .the
first filmpress therebetween while being distant fromthe first film , :

"~ press. The first drive and the second drive vertically drive the first film
press and the second film presses, respeﬁ i.vely. According.to a thirteenth

aspect, the first drive and the second e p05|t|on the first film.press

above  the | ocus of novenent of the filmand the secand flhﬂéfresﬁﬁsbbelow
the | ocus BPVABNEmenfThef PaAE ﬂﬂlﬁQHﬂﬂ¢tﬂﬁ9ﬁﬁ§§<§fq qfate Fdver

he fil hle b h Lh I | d
ol ar ance. BEAMEA PRELFPFREAT. PHET (T8 LHF Sdadth HH997 arbe%@eregt“b%,e%ﬁm.ng .
the f t fil d t th filmt I S
the second®PFRIVIPEs£eB1ee P PE Bt %ﬁ&@m&eot‘ﬁgeeiffo%%iﬁ TR Then get

t of th b fil §f t
hen’ar op. EBePREB-BRS PRTE By B gtadio i e e“ﬁ@'dfprle“i?ﬁsesﬁie-s .
lifted af tgp %&%Hﬁ% 356 ol Sasethortl RRBL U1 ¥ o F9d BieCel Vi ng

tabl e and Séecon I'I'm presses ng to a fourteenth aspect, the

N e e
turn table belng |ﬁEéb§QlH§'QW hh%hﬁ@%@éﬂlh aspect, the first drive and
the_second dr1ve_posrt1on the flrst film press above the
'locns of movement of.the film and.the second'film-presses
below the locus of movement of the fllm when the peeled film _
is being moved over the film receiving table by the peel
hand, respectlvely, and prov1de a clearance between the film
and the first and second film presses by causxng the flrst
film press to drop onto the film to press_the fllm, by
cansing.the second fllm presses to lift both ends-of_the
dropped film and then get out of thehfllm to be above the
film, by causing the_second film presses to then drop to
'press the film, and by causing the first film.press to be
.lifted after the'film;has been released and dropped onto the
_fllm rece1v1ng table and the second fllm presses | |
Accordlng to . a fourteenth aspect, the board lS fed by
the feedlng device w1th the overhanglng end portlon of the
_fllm as the head end or tail end thereof the adsorbing
’devxce includes a turn ‘table belng located below the feedlng
line of the feedlng_devlce, adsorblng.the board, rotatlng the'

" board by 90° while lifting the board from the feeding line;
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line of the feeding device, adsorbing the board, rotating the board by

[err] while lifting the board fromthe feeding |ine; 10 and t he peel

hand forwardi ng device may include a guide and a peel hand drive, the guide
being arranged so.as to guide the peel hand in a direction orthogonal to

the forwarding line by passing over the board, the.peel hand drive causing .
t he peel hand to shuttle al ong the guide. In the met hod according the first
aspect of the present invention, the one portion of the filmbonded to
the board while overhangi fron1one end of the board js clanped by the

‘peel ‘hand, aadd thee ?’1‘3@% srraeiag deyiFe Mawjintude @ guide fard 2o

th t f I | hand t t e
TthEEBrZrp‘és@?@a%éce%eﬁem%ﬁib&%iqpmee Bl q%c”%g%qa{fq‘iig% et o
th d f th | m.when th rt f | :
1ifted by RELobER hiad,a B ety BoneOeRNR) 1 HIA S diexfrg‘mx
f-the fil h d l.s. th ft t
of the f11BRgaENS; OFRE 5% BORhe" ehenBheh r‘l’"ﬁodrﬁseaceadbslsﬁ'ﬁedﬂ‘ RS the
board..Theﬁghareo BuEQeepgﬁlgg Ehgng gr% stacked at such position out of
n st

-the board € pro uctlo 0 freely .dropping the peeled filnms

Cor, Ve PLE Vel K bh IBLhd Recseding Ul s ubio s ide o end
the V'C'n'b¥eQEnth§nQEﬂt§BH.Othehgngoéha portion of the film bonded to
| the board while overhanglng from one end of the board is
clamped by the peel hand, and the p051t10n of the peel hand
is adjusted so as to face to the center of an arc while
causing the.peel hand to move arcuately' Thetefdre, there is
no llkellhood that unde51red force will be applied to the one
end portion of the film when the one end portion of the fllm
lS'llfted by the peel hand, thereby contrlbutlng to
minimizing.the deformationhof the_film.. Futther, the peel’
hand moves and pulls the lifted end p_ortion.of. the film out
‘of the board and releases the film at a position out of the
~board. Therefore, if the peeled films are stacked at such
position out of.the board, the ptodnction-pf,duSt due to
.freeiy dropping the peeled films can be.prevented.
| 'In the.methbd according'to the second aspect, the one
end-portion of the film'ove;hanging from one end of the board o
is lifted_with the vieinity ef the one end of the hoard_as
 the center. Therefdre,'there is no iikelihoed:that the one
end portion of the:filn will be pulled with undesired force

‘during the lifting operation. Hence, there is no possibility
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the center. Therefore, there isno |ikelihood that the one end portion of
the filmwll be pul | ed with undesirted force during the lifting operation.
Hence, there is no possibility  that the board will be pulled with
undesired force in horizontal or vertical directions by the peel hand. In
t he met hod according to the third aspect, the board with the film bonded
thereto is rotated by [err] after the feedi ng of the board has been

st opped, 'so that the board i s automati calTynoved to confront the peel

“hand. Therei M &hel giagvarﬂ RY AN & it fiddesarederstaamed by the

peel hand Wi thr ease an ertainty.” 1n addition, by nmaking the f|In1peeI|ng
direction gy %%%%'1 To(} LhRe-theand 4ieedlitiGrl e, pewl KEng. the

|nterference 0] e peel hand wth devices |ocated |n t he board feeding

direction can be aggl ¢6@ mdthod Secdidivedindhd HHnee aspede, stios t ened.
In the nmethod according to the fourth aspect, the filnms peel ed and noved

out of thepbaaudwiktht hhepeallrhdethdede thagpetd i | 5o Grooadingla? @Y. after =
Therefore, the géeneration of dust caused by the free dropping of the peeled:
filme can k@epreedingdofl rthiehdoappahaisidemiT arthpmed o sdettiat tthasheztd the
one end portion of the filmthat is bonded to the board so as to overhang

the board is automadidalflyedonedhdwt confinanty thelgeelkddnd ce Therekore m
and fed out of the board substantially hori zontal | y under such condition by
the peel hahe onhenef ostiom ofnlthe h‘-ellﬂ‘l I9ArE P el gerad b the el -

hand with ease and certalnty ~In addltlon, by making the
£film peellng dlrectlon orthogonal to the board feeding
'dlrectlon, not only the lnterference of the peel hand with
dev1ces located 1n the board feedlng dlrectlon can be
_av01ded, but also the feeding distance can be shortened.

In the method accOrdihg to the fourth aspect, the
films peeled and moved out of the board by the peel hand are
sequentlally accommodated ' Therefore, the generation of dust
caused by the free dropping of the peeled films can be
prevented |
| " In the apparatus accordlng to the flfth aspect, the.
one end portion of the fllm that_ls bonded_to the_board so as
to overhang the board ia clamped, lifted without-applying
undesired force'to the film; and fed out of the board
substantially hOriZOntally.under such.condition by the peel
hand. 'Therefore; not only the film canube peeled with ease

- and. certalnty and with no danger of damaglng the board, but
'.also the pOSSlblllty of generatlng dust from the film can be

mlnlmlzed at the time of peellng the - film. o o _ -
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and certainty and with no danger of danmaging the board, but also the _
_possibility of generating dust fromthe fi:lmcan be minimzed at the tine
of peeling the film In the apparatus according to the sixth aspect, the
adsor bi ng device includes the rotary nechanismthat can rotate the board
with the board adsorbed.. Therefore, the adsorbed board can be rotated by
[err] with respect to the bhoard feeding B2rection, which in turn ,
facilitates the clanping of the one end portion of the filmby the peel
~hand located in a sideward direction with resgect to.thghboard gla ing
ti

line. In additiont? siHiRARPArAFY2AFEATNGhFehtRReSbREN ATPHS €of the
filmis peeled by the peel- hand is.orthogonal to tne boarg f%gding . _
d|rectlcNL34$R%¥¥W%_4&V}?%e+?%%@%e?hEPethtﬁﬁglWﬁﬁ aBhEPatNgti 58 udi ng t he
: | hand will interf i th the deyic | qcated.in t f [ '

Gi rect | on, TOUA oiGF SoRrh L ta Fhe BRarAcPaRPEOrtr ng tOraToE o FRE 10
f di ng_di st - . ti { I o di devi ce

i order SITRIRROTHEL T of ot OF BET bR DR SHELR  E PR ROt R Cevent

t, t : t i . {4 [ : | ( f th

honrd |5 i EFROR APReRIONE whLBROYR KRR B LR A i ned

he one et 1 b T | RO e et hg (o the e ghih
aspect, N Odedth POT 4] @8wREd tAEréet ToRUNDEN! eEsp¥ctheol then bodrd '

| clamping:line. In éddition, Since the direction in which the

- one end portion of.the film is peeled by the peel hand is
.orthogoﬁal'to_the'board.feeding'direction, there is no
likelihéod that the peeling aépafatus indluding the peel hand

will interfere'withﬂﬁhe dévices ldcated in'the board feeding
N . s }! . . -

&

direction._ Therefore;, there is no need for providing a large
film forv@fdiﬁg disﬁa;ce of loéating'the peel hand abové ;he
forwardiﬁéhdeﬁiée.in order to prevent-interference. |
Iﬁ £he'apparatus according té“the seventh asgect, thé
one end portion of the fil@ overhanging from the end of the |
board is supported by the film end supbofting tables to a
: predetermined.height,'thereby facilitating the clamping |
‘pieces of the_peel hand td clamp the one end portion of the
£ilm. | - | o
'In the apparatus éccqrding to the eighth aspect, the
oné;end portion of the £ilm supported by the film end
supporting tables can be'ciamped by the élamping piecés'at
'thézpredetermined height reliably, the clémping pieces

advancing ioward'the clamping piéce eﬁtering space. At this
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supporting tables can be clanped by the clanping pieces at the -

predeterm ned height reliably, the clanping pieces advancing toward the

- clanping piece entering space. At this: 13 instance, the one end portion.
of the filmis reliably held horizontally by the film end supporting tables

interposing the clanping piece entering space therebetween. Therefore,
there is no possibility that the clanping.pieces will operate erroneously.

In the apparatus according to the ninth gspect, the peel hand includes the

about . corteengss ST e BT ERRIRGoF nEpar R KBl Lol tHILABLanbesAd
Fotary memserte oL @ IR ofa FEReRG-F R anTar a8 RnsEhen "
one end part e BT R 15O Foled PRCeRAcRRah T ShprRERES! o
o7 cvent ed B ot Font g 1 o BEEF (e CeRER: Liflo LRy, BEeckpCviTE Bsers, o

the arcuatg-sBney®ty. This allows the peel hand to peel the filmas if- the
filmwere peeled manually with fingers. In the apparatus according to the

tenth aspect, the meriHedlappdratifs IS +Ih@ftd Nend Of B h NBIDEE L PASRES
close to the one end of the board. Therefore, the one end portion of the
filmis roedlehant iridhatestte tﬂ‘tﬁtﬁﬁﬁrd@ﬁlgéﬂga@&rﬁﬁénpair of clamping
| piéées, the rotary member rotating-about'a central axis 6f 
rotation ruhning in parallel with the one end portibn-of.fhe
£ilm and the pair éf-élampingipiécés béing_supporﬁed by such
rotary member. Therefore, when the peel hand_makes an
arcuate mdvementlwithin a vertical plane'to éeel the one end
pbrtidn of the:fiim after the one end portion of.tﬁe film hasl
beenlclamﬁéd by_the:clamping pieceé,:the generation'of.the
undesired force to be appl;ed to tﬁe'film'can_be prevented'by.
orienﬁing tﬁe.clamping piéces toward the center of rofation |
of the ércuate movément. This alidws'the peel hand to peel
~the film as if thé film'Were peeled manually with fingefs.
' iip.the apparatus”according to the tenth'aépect, the
centfal axis of.rdtation of the.rotary member passes close té
'the_one end of the bbard. Therefore;lfhe one end.portion of
the film is rotaﬁed and lifted wiﬁh the oQérhangihg portiéh |
of thé ohe end po;tion'of the film ag a base at the tiﬁe of
clam’ping' and lift_i-ng_thé one'_énd portion of the film with the
clamping pigces supported by.the_rotary membér, and'thislin

turn excludes the possibility that the one end portion'of tha
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of the one end portion.of the filmas a base.at the time of clanping and
~lifting the one end portion of .the filmw th the clanping pieces supported
by the rotary nenber, and this in turn excludes the possibility that the

one end portion of the 14 filmwll be pulled with respect to the board.
- Hence, there is no |ikelihood that the board will be displaced or that 3
undesired force till be applied-to the Hdard. I'n the apparatus according to’

the el eventh aspect, the filnms peel ed and forwarded substantially - :
ot acki ng dourReet 5 BECburTed, R enCEHERRH Ko sheaBiARg  atBEcemn e
betiore. ot ash g TheohHodOPhat hESubard BY TuC kRS akERaAeRR B Bhelty !
Tt a1y e o e o, FHE BbaRh ") Y orwar ded by -

the peel hand can he ﬁeélt@p”;% aPhLYs Shackpdi AGIL T eRSE heAn In the
apparatus according to the hirte%n aspec%?éa peeﬁ%dg%gﬁﬁbggnaggk¥gbly be

stacked bytlps esslmg poelepesid nﬂohtasréé@p§u9§tah9§alwghbh}%hkaﬂugd%& the
second film presses by causing the second film pressesS that are under "t he

filmto elthatpedbtiardisrof sédeeftla Mioseaskdd! 8n@0pkbeBelisbyr eased by
the first filmpress; causing the second filmpresses to press the film
returnirm;Qﬁﬁskingtdé?imepreBbet¢E¢he,upmerpeeled film forwarding range’
' | can be miﬁimiied} which ih :urn'contfibdtes to minimizing.the
generation of dust'before,staéking the films. |
| In the apparatus accérding_to_the twelfth aspect,'the
first and second film presses of the stécking_device are
vertiéallyldfiven altefnately,_sb that the films peelea and
lfdr&arded by ﬁhe_péel hand can be seqﬁentially Stacked and.-
. pressed horizontélly. o
.In the appa?atué accordiﬁg to thé.thirteen aspect, a
peeléd film can reliably be'stacked by pressing by repeating
the steps of: locating the'film ﬁnder the second film presses
by causing the second film presses fhat'are under the fiim to
elevaﬁe-both endé,of the fiim whose middle portion is-pressed
by'thé firsﬁ film preés;'CaQSing'the_second film éresées to
press the film; :eturning thé firsf fiim press to the upper
position to allow ahother'peeled film to be introduced inté_a
- space between the firsf and second film pfesses} and causing
the first press to press the.iﬁﬁrqdﬁcéd peeled film so that
‘the middle portion.thereof is pressed with both ends théfeof

* covering the second film presses.
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position to allow another peeled filmto be introduced into a space between

the first and second film presses; and causing the first press to press the

i ntroduced peeled filmso that the m-ddle portion thereof is pressed with o

both ends thereof covering the second filmpresses. 15 In the apparatus

according to the fourteen aspect, the.peel hand forwarding device is - -

| ocated in a direction orthogonal to thejﬁbard feedi ng |ine by passing over

the board. Therefore, the peel hand forwarding device is not likely to '

interfere with the gewneadReain idtddifeare faesl fonsisastagpeckhi ch

not only mekes the film peéling apparatus space efficient, but also

cont ri but exHed geRAUHANH bsvh 54 01y tdaiei sbiriniglédecedein ng directiém BRI EF

DESCRI PTION OF THE DRAWNGS Fig. 1 is-a plan view showing a filmpeeling . -

-appar at us, odtheiydrs lartcenitnglibeenid adfedding niviems i loy; pdsging oven shde vi ew

of the enbodi nent shown in Fig. 1; Fig. 3 is.an enlarged perspective view

of the numi dbgaord. o rafroeresnbicdd neeel dieowh forvaxding degicd is not

enl arged sectional view showing the initial process of clanping an end

portion of ldKelynte timtenfeste haitth tHig . devices becatehaln vikey bdawing t he

initial process of peeling the end portion of the filmwth the peel 1
- feeding direction, which not only makes the film peeling

_'apparatus space efficient, but also contributes to reducing

board stop time'during the peeling of a film.

" BRIEF DESCRIPTION OF THE DRAWINGS 

'Fig.ll is a plan view showing a film peeling
appafatus, whicﬁ is an'embodiment of the invention;

Fig. Z'is'a side view of the embodiment.shdwn in Fig.
N . _ _

.Fig. 3 is an-enlarged pérspective view of the ﬁain
portionlbf the embodiment shown in Fig. 1;- |

Fig. 4 is_én enlarged seétional.viek-showing the
initial process df clamping an end_portidn'of_a film with a
peel hand; - .. | |
| fig. 5 is é.sectionai view showing the initial
proceés;of peeling the end portion of.the'film with the peel
hand; |

| Fig. 6 a seétidnél view showing the intérmediaté.

pfocess of peeling thé end'portion of the film with the peel
nand; _ . . _

Fig. 7 is a sectional view showing the'final process

-
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hand; Fig. 6 a sectional view showing the internediate process of peeling

the end portion of the filmwith the peel hand; Fig. 7 is a sectional view
showi ng the final process - .16 of peeling-the end portion of the filmwth
the peel hand; Fig. 8 is a sectional view showi ng the process of delivering

~apeeled filmto a fil mstacking device; Fig. 9 is-a sectional view showing. -

the initial process. of pressing the deliggied peeled film Fig. 10 is a:
- sectional view showi ng the process of elevating second film presses; Fig.

st Sed el AL DDA Lt Tl o 2 peRce Rl Lkl
vi ew showi.ng t he flﬂ%' Ry QGess s@ét&{gﬁﬁﬁ' Q&éﬁ&y@ﬁ%ﬁ%@*}%gﬁrgggsgl 8¢ 13 is. -

a sectional view showing & fi mto be peel’ed _ and apparatus of
O THE PREFEFES S TR T Dt ek T SR R Thow be
~described with refeigncg 4@ LN BWnAS vikiy I A EhdSindepnd 2, a film
peel i ng apparatus 10,” which is the enbodi ment of the invention, is designed -
to process of pressing the delivered peeled film; ' '
: ' Fig. 10 is a sectionél view shbﬁing the proégss of
-eleVating'second film_preéses;. |
Fig. 11 is a sectibnal'view showing the intermediate
procesé of taking the éecond film presses out from below ﬁhe
peeled £ilm; | | '_ |
) Fig. 12 is a sectiohal view showing the final process
of pressing.the peeled film; éhd | ” |
Fig. 13 is a seéti@hal view'shoking a film to be
peeled by the method and appafatus of the invéntion and a

board to which the film is bonded.

DETAILED DESCRIPTION OF THE PREFERRED EMBQDIMENTS.

An embodiment of thé invention will now be deScribed
with reference to the drawingé.

As shown in Figs. 1 éﬂd 2, a film peeling'épparatus
10, which is the embodimeht of the invention, is'designed to
peel a film 14_whosé one end porﬁion.14A is overhanging from
an end 12A of a board 12, the film 14 being bonded to the

'-boaid 12. The film peelingrapparatus 10 includes an

adsorbing device 16, a peel hand 18, a peel hand forwarding

device 20, and a stacking device 22. The adsdrbing_device 16 
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peel a film 14 whose one end portion 14A is overhanging froman end 12A of
a board-12, the film 14 being bonded to the board 12. The film peeling
~apparatus 10 includes an adsorbing. device 16, a peel hand 18, a peel hand
- forwarding devi ce 20, and a stacking device 22. The adsorbi'ng device 16 =
~ 17 fixes the board 12 in position hori.zontally by adsorbing the board 12.
-The peel hand 18 has a pair of CIanping_éches-lSA and 18B that can be
opened and cl osed so that the end portion 14A of the filmoverhangi ng from

8 moves <outs B Hod 8 PASEh LR0L OEUh ot BaERaFEx I RAL e B R "

-18 noves so as \n_ arc towar

directi on WURL A prone et [OMAIP 8 A RCE Brk 05 "CRbetha’ BiRBETuiAY

direction wthin a pla ogonal to't por

'14A cl anpeghd gk Jihd % SN OBe 5 586E ARYCEEHLed! B8 PRI -CLARP bRCes
. 18A and 18B are nade to faggeg?nnst to the ceﬁ?e?sof ?Eeegsc%ﬁaghggagg hand

forwar di.nq gievb £ecid £ DImesesridegDeg! £hendeA8 pulstanti ahkrdhey zqptal ly
to a position at which the peel hand 18 is away fromthe other end 12B of

the board ddsdwbine denptd D ¢de boac ladBedhi | heapebnohbha peemobagd 18
to traverse the other end 12B by. passing over the board 12 with the end
portion 14% dsinpedepildie slmokt non deve ceowdrdethendtthekyeatiatks afidthe
presses the film 14 peeled by the peel hand 18. The board 12 is designed to
be fed by kodwmbdi hgvhdehe owoeing | away af bomr thé esdrfigceéi of £hé boemibalt om to
top o _ . : _ E .
.in a peeling direction within a plane orthogonal to the board
12 with the end portion 14A clamped, and during such arcuate
mqvement} the pair of clamping pieces 18A and 18B are madé to
face almost to the center of the arc.. The peel.hand
forwarding déviéé 20 forwards the peel hand 18 substantially
| hori?ontally to a position at which the peel hand 18 is away
 from the other end 12B of the_boatd 12 by the'length of the
board 12 while cauéing the péel hand 18 to traverse the other
end 12B by passing over the board 12 with:the end portion 14A

clamped. The stacking device 22 sequentially stacks and

‘presses the film 14 peeled by the peel hand 18.

The board 12 is designed to be fed by a feeding
_device 24 along a board feédihg 1ine 24A from bottom to'top
-as viewed'in Fig. 1 and from left to right.as viewed in Fig.
2. N | |
| The aderbing devicé 16 has éICYIinder 16A and.a turn
table 16B. The turh tab;e 16B is driven veftically.by'the

cylinder 16A, and comes in cpntact'with the board 12 on the
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as viewed in Fig. 1 and fromleft to right as viewed in Fig. 2. The
‘adsorbing device 16 has a cylinder 16A and a turn table 16B. The turn
‘table 16B is driven vertically by the cylinder 16A, and conmes in contact
with the board 12 on the 18 feedi ng device 24 from bel ow, adsorbs the
© board 12, and rotates the board 12 within [err] over a horizontal plane.
~The turn table 16B has a flat top. On sd8h top of the turn table are :
doubl e circunferential grooves 34A, 34B whose di aneters are different from

each otheredy Shgkidi b8! 84 PPompd16hINhaLBHLE! cALORBYES3G, e Sucking

inlet is forne e center ese circu gr ooves . The

adi al 34GC i h al he., ' l 6 h
GG T ST T O ST o

ci rcunf er 0 conmmuni ca W e sucC

inlet 36. ¢ Jhe sHcKd "Oeh £k 26¢ LREMEHCat 8§ Eﬁ&ﬂ‘EogaS@UﬂhaeEﬁEﬁtkaﬂle
source (not shown) through a pipe (not”shown) that ‘has an openi ng/cl osing

val ve on tdiee V@b B o SEt @Rt Sragepa Pl §8PoR88 BAR; ad3Ar RhbeB BYahBeers .
swi tching operation of the opening/closing valve.- The turn table 16B

stands reaghe aliBféxuet PO téoHEh tbERet heabsaekihgedhnet! B6¢ 344, edglit! ifts '.
the board 12 higher than the board feeding line 24A at the tinme the turn
tabl e 16B readid bvgiteovedie34C encEhehsakieg PABetniki §ermédaad Ehdenotes a
feeding roller of the feeding device 24; and 24C, a chain, installed to a
sprocket  werdtex rof tﬁmﬂeoctﬂcwhmh dredvey 34A, 34B. The radial ' -
' grooves 34C extend radially from fhe_sucking inlet 36'tq.the
_ circumférehtial grooves 34A and 34B so as to communicate with
the sucking"inlet 36. The sucking,inlet 36'communicateslﬁith
a vacuum genérating sourée (nbt shown) through a pipe (not
shown) that has aﬁ 6pening/closing valVe_oh the way, and
seieéts adsorption_and non-adSOrptidn by the switching
operation of the opening/cldsing valve. 'The_turn table.ISB
sténds reédy at a lower position fhan the board feeding line
24A, and 1ifts the board 12 higher than the_boérd feeding
1ine_24A at the timé the turn table 1GB_ié eievated.
‘Reference character 24B in Figs. 1 ahd_2 denotes a
- feeding roller of the feeding device 24; and 24C,'a,chain,
installed to a sprocket wheel (noﬁ shown) of eéch feéding |
roller, for ttansmitting.fotation”from a ﬁqtor_24D.'_
-The peel hand forwarding device 20 has an endless
: belt'ZOA,'a”slider 20B, and a motor ZOC}- The éndless belt
20A is.arranged:at aﬁ éntrahceiénd in the feeding direction
so as to be o:thogonal to thé boérd feedinélliﬁe.24A. The

'slider 20B is supported by thé_endlesé belt 20A and supports
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roller, for transmtting rotation froma nmotor 24D. The peel hand

f orwardi ng device 20 has an endl ess belt 20A, a'slider 20B, and a notor
20C. " The endl ess belt 20A is arranged at an entrance end in the feeding _
direction so as to be orthogonal .to the board feeding Iine 24A. The slider -
20B i s supported by the endl ess ‘bett 20A and supports 19 the base end of
the peel hand 18. The nmptor 20C drives 18e endl ess belt 20A. The stacking
device 22 is arranged closely beside thé Teeding device 24. . The endl ess

bel t 20A of, th i ice 2 Il shand 18
Tixed on ¢ FesPraEreofizB, SRS RES) BaBREE SRt A GRS
vi ewed in.ghgle%itgegg gﬁﬂ.of the stacking device 22 so as to pass over .the

f eedi.ng device I'n~a diréction orthogonal to the board feeding |line 24A,

the énd bei ng opposikeci he f i VA \S S 1 i :
peel. hand degi cgplghlén(s:f:gﬁﬁggt ﬁgg%ggl.q _arllg fééﬁgééphgq\g%ie&@r IEZéO%Bl,d%a t?%tear y.

cylinder 188eq2hqglasbhapgdaarm +RB. oARdlhe HAA®! MG Fl&he PSR 20B is
driven by.the engless bent 20A of the peel hand forwardi ng device 20. The

rotary cyl fpgRard@Agi detitachedcha shatkae ehé PedlNdasld d@ fAGRAh causes
the output shaft thereof to reciprocally oscillate within [err] about the
central axtReoblidest 2OB Elrain rkhes righgasdldeclo fnithe tfwedioay didwied A | i ne
-24A. The L-shaped arm 19B is fixed to the output shaft of _
o o as viewed in Fig. 1 to an end of the stacking device 22 so as
té”pass over fhe feeding deVice_24 in a direction orthpgonal
" to the board feeding iihe 24A,.the end ﬁeing opposité té thé
feeding device 24{ a | - |
As shown in.Figf 3, the peel hand”deviéeilg includihg )
the peel.hand'ls.has the slider ZOB;.A rotary cylinder 193,
an L-shaped arm 19B, and the peel hand 18. ‘The slider 20B is
dfi&en by the endleés:bent 20A of the peellhénd forwarding
device 20. .The'rotary chinderIISA is éttached to the'top'
end of_the.slider 20B and causes the output shaft thereof to
reciprocally oscillaté'within 90°.about the central axis of
rqtétion that runs in parallel with ﬁhe'boafd_feeding liné_ '
24A. The L-shaped'arm.19B.is_fixed to the outp@ﬁ shaft'of"_
the rotary cyliﬁder_lSA,_ The peel hand 18 is fixed to the
tip of the L-shaped_arm 198B. |
The peel hand 18 has a film end'detecting'sensor'(not
shbwﬁ); Wheﬁ the clampihg pieces_lsAland 18B come'cloSe_to
the end. portion 14A'oflthe film 14 so as to clamp the end
portioﬁ 14A'therebétween, the péel hand 18 outputs a film end
'détéétion_signal to cause anuactﬁator-lBC tb close the
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the rotary cylinder 19A. The peel hand 18 is fixed to the tip of t he
“L-shaped arm 19B.. The peel hand 18 has a filmend detecting sensor (not .
shown). When the cl anpi ng pieces 18A and 18B come close to the end portion
14A of the film 14 so as to clanp the end portion 14A therebetween, the
peel - hand 18 outputs a fil mend detection signal to cause an actuator 18C
to close the 20 cl anping pieces 18A a2® 18B. The peel hand 18 is
attached to the tip of the |ong side of The L- shaped arm 19B, and the
rotary cylinder 19A is atta ed-tﬁ #B tip of the short side of the .

L- shaped ar fim8BPLALt PERESSu Bﬁtag a %thereof extends in parallel with the

e arranged <p aq. e BEafLR 58{3-3?8?'&%"63& Ppdfoct F&ﬁ%.lhgetfﬁ?%ﬁg W
i stance | o438 PECERE ECkRREsHARR, {3Pnched, RS YredY cd G 1o B ng

et vieen. ei { gt aafigq0 8tgﬁeclﬁgpgﬁgtnbegﬁarl8élat %%Bth@niL%mﬁgggg%gﬁg]ﬁg

Further, the pee evice 197i s arranged so that the

thereof is ¢nptaghe 8cplie"EnhirFiflerdotheRtbifspenl pazadidavifgnldnes i n

~such a stand-by positiol I'stant fromthe end portion 14A of
film . CosejbRgaspgéition of the f'eedi ng device 24 mhlch S

Therefore, the clamplng pleces 18A and 18B of the.
peel hand 18 are arranged so as to rotate about the central
axis runnlng through the output shaft of the rotary cylinder
192 at a radius that is equal to a distance in a direction
orthogonal to the central_axrs, the dlstance belng between
either_one of the clamping pieces léA or 188, and.the.central
axis. | o |

-Further, the peel hand device 19 is.arranged so that
the L-shaped arm 195 thereof is coplanar as shown in Fig..3
uhen the peel hand device 19 is in such a stand—by position
as to be distant from the end portion 14A of the film.

"Close to.a positlon of the feeding device 24 thch is

_ opposite to the stacking device 22 is'a pair of film end
dsupporting.tablesd40 with.a clamping piece entering'epace 38
. being interposed therebetween. The.upper Surfaoe of each |
film end Supporting table'40 is horizontal ‘higher than the
feedrng rollers 24B of the feedlng devrce 24, and lower than
the lower surface of the board 12 that is adsorbed

supported, and lifted by the turn table 16B.

Further, the clamplng piece’ enterlng space 38 is

ThIS is the replaoement shcet
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opposite.to the stacking device 22 is a pair of filmend supporting tables
.40 with a cl anping piece entering space 38 being interposed therebetween.

" The upper surface of each filmend supporting table 40 is horizontal,

hi gher than the feedlng rollers 24B of the feeding device 24, and Iomer
than the | ower surface of the board 12 that i's adsorbed, supported and.
lifted by the turn table 16B. Further, gje clanping piece entering space 38.
S 21 designed to prevent the peel 4mamd 18 frominterfering with the

DoareTs %t#”%%c@%t?éﬁmffsqrﬁfvﬂ?eﬁht e D8 Fran i SraREFRInG ik

&Ettf%?f‘% Li‘fzosfoﬁﬁéa”f:; “e'i?w?gpwdf ggﬁgﬁaaﬂézfr%‘fgbéfﬁw

Fﬁgtlg&e?%rf%gglneﬁha R 4}?% % e’éL 1? eénd supporgl n‘é P bﬁg %6 ele-lere
ag% Ogoggle;éséjf%ﬂ{)er{f% péclf%p?éj {95 (%sgeﬁeﬁ gb

hand device 19 Is arr an t e upper surface - of

each il mgeng SHPU T dpP D 1 FArdAEer188 tehdreds d@ﬁéﬁﬁeﬁihé haghqt he
central point between the clanping pieces 18A and 18B of the peel hand 18

whi ch ar e pegrdiiciallen GEenath GOl Yie | UESE Wbk Maibdiee UpRET £ Sorh f BEBoRf whs BREr d
12, and the |l ower clanping piece 18B is set to a _
"end portion 14A of the film 14 overhanglng from the board 12
| ,1s kept at a predetermined helght by the fllm end supportlng
tables 40. '

Here, the lower surface of. the longISLde of the L-
shaped arm 19B of the peel hand device 19 is arranged 50 as
to be hlgher than the upper end surface of each film end
supportlng table 40 _ |

' Further, ;t 1s.so designed that the central'point
between the clamping pieees 18A and 18B of the peel hand 18
which are vertically opened'coincides with the upper surface
of the beard 12,_and the lewer clamping piece 18B is.set to a
pqsition_slightly lower than the upper surface of each film ..
end s_uppoiting table 40 when _the. peel hand 18 is in stand-by
position. | o

' Still further, the output shaft of the rotary
" cylinder 19A of the peel hand deViee 19, i.e., the central
axis of rotation of the L;shaped arm 198 is designed tq-be on
7.a'line_when the clamping pieces 18A and 18B qlamp’the end_
portion 14A of.the_fiin 14, the lineppassing close to the end
12A of the_board 12 and being in-parallel with such end 12A.
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position slightly Iower than the upper surface of each filmend supporting
tabl e 40 when the peel hand 18 is in stand-by position. Still further, the
out put shaft of the rotary cylinder 19A of the peel hand device 19, i.e.,
.the central axis of rotation of the L-shaped arm 19B.is designed to be on a
l'ine when the clanping pieces 18A and 18B cl anp the end portion 14A of-the
film14, the line passing close to the end 12A of the board 12 and being in
paral lel with such end 12A. Theref oregat he clanpi ng pieces 18A and 18B
confront the end portion 14A of the filmas indicated by the solid line in
Fig. 3 fromthe ti fhegeforthi dhe IFdaNRIAY R 9FeteBA FNANBE sEPREECRR t he
stand- by position before clanping the end portjon, 14A of the fil -13 t he
Liming at WheclPRch@THRR fdpidde E I G (3 WHILGREed Y 15pe sqhid

Che L+ Shapdanss 85 3 oo Gl AN (31 THT s Cobp g BIFaRE of
L1, 2t B R S N P SR e B
("L LR LR P 0b O ERTER, E B el V2 220
002 o S L SO R SR et Eug] ke 1LY e
_.'adj U_St ed b%i%ég%t 98a23nd 188 face doiﬂnward with respect to _the end 12A
| wﬁen.the L-shaped.érﬁ 19B i$ osCillated'about the central
éxis of rotation of the rotary éflihdef-i9A by the_rotary
'Cyiinder_lSA. B | |

| .'As shown in F;és.-i and 8,.the stacking device 22 has
a horiZonﬁal'filﬁ receiving téble 22A, a first film press
228i a péir-of second filﬁ presseé 22C, a first drive 22D,
and a second drive 22E. The film receiviﬁg'tablé 22A is
arranged at a position lower than a ﬁqrizontal movement'locus
15 of a film peeled by the peel hand 18 in such a manner that
thé'verﬁical position thereof can be adjusted by a motor 23.
Tﬁe first film press 22B, which is horiipntal, exténds.abbve '
the film receiving table 22A'in_é-direction orthogonal to the
:peeled fiim moving direction so as to be mdvablélin vertical
di:ections. The pair of secopd'presses 22C is.arranged
ﬁorizontally ébove fhe film receiving table 22A so_as.to
‘interpose the first film press 22B therebetween with some
.distance from ﬁhe fi#st_fil@'press and so as to be in ._
parallel with the first film press 22B. The pair of second

presses 22C are aléo mo#able'verticallwa The first and

- This is fh_e'reptacement sheet
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The first filmpress 22B, which'is horizontal, extends above the film
receiving table 22A in a direction orthogonal to the peeled film noving
direction so as to be novable in vertical directions. The pair of second
presses 22C is arranged horizontally above.the filmreceiving table 22A so
as to interpose the first filmpress 22B therebetween with sone di stance
fromthe first f|In1press and -so-as to bggig parallel with the first film
press 22B. © The palr of second presses 2 re al so novable vertically.

for drivi ngannd s an?s%L'f?%p%ﬁiié%%”é 455 CEyTinferel forme -
first dri ve%]ﬁg,quqﬁq._ﬂé’uef %&fgé/&r?@% conde% ?% thn’w&ess 22B to

nove above n1nDV|n ocus 15 and m presseés~22C bel ow
the fil mmpydnigdaays, 15, respectively, mhen the peeled film14 is noved -
over the filmrecelVing table 22A by-the peel hand 18. After such film 14

i s- dropped over  t hend IfDredC /iriived 28D Phet¥bddifa SEEORE B PEnepygsses
.22C with the end portion thereof clanped by the peel hand 18, the first

film press thB fiirdtovinad gregy @98 tie fovenadbvénehd hﬁlﬁﬁcﬂﬂdlﬁdfﬂ MbBE8sses
22C take both ends of the dropped film 14 up and get out of the ilm14
after the peelandanthel & cvamd dlidas grddwesd 120 thel®é rewe  SD1H hadvihe second
filmpresses 22C thereafter press the dropped film14. Then, the first
film pressl2zBs 45| eespettiively, when the peeled fllm 14 is moved over
| the film receiving table 22A by the peel hand 18. After such
film 14 is dropped over the film receivihg table 22A and the
_-second film presses 22C with the end portlon thereof clamped
by the peel hand 18, the flrst film press 22B is lowered to
'press the fllm 14, and the second f;lm presses 22C take both
ends of. the dropped'film 14 dp.and get out of the film 14
after the peel hand 18 has released the frlm therefrom, SO
that the second. fllm presses 22C thereafter press the dropped
film 14. Then, the first film press 225 is elevated to
provide a gap:With.respect to the film 14.
| Reference-numeral 26 in Figs. 1 and 2 denotes a
delivery section by which the board 12 w1th the film 14
peeled therefrom is dellvered from the feeding device 24 to a
devlce_(not shown) close to_the right side as vrewed in Figqg.
2. | |
. The delivery section 26 has two rows of feeding
rollers 26C aligned with the feeding rollers_24é of the
' feeding device 24,'each feeding roiler 26C being driven by a

" motor 26A through a chain 26B.

heet
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provide a gap with respect to the film 14. Reference nuneral 26 in Figs. 1

and 2 denotes a delivery section by which the board 12 with the film 14

‘peel ed therefromis delivered fromthe feeding device 24 to a device (not’
shown) close to the right side as viewed in Fig. 2. The delivery section 26 -
-has two rows of feeding rollers 26C aligned with the feeding rollers 24B of
~the feeding device 24, each feeding roller, 26C being driven by a notor 26A

t hrough a chain 26B: 24 As shown in Fg-— 1, between the two rows of °

- feeding rollers 264.0 h:left _ang rj Lde$ 2kE/0A ARkM alf i 'ftiﬁg"
free rollers 28. ~ egggﬁﬁffbngigfeg'rggpgfghzgﬁgr%%Pbtatabﬁg g%ﬁggfianged

(in a directheieott BegoBR! pben! !yﬂsgfcesqangibﬂ't: iYesSare HPAUIildnGe ree

rollers 28 are noved vertic y .an air “cylinder 28A. Fdrther, on both

outer sides;pfihferiun £813epk beedi RHekal 18/t iAGCraRD YN lleafd MG rd ght
sides is a centefing device 30 that is driven by a cylinder 30A : The .

centering gevhegbB8 anat gksahfedbeard 42rkichiiend By thdgoniall iteg thieee rollers
28 driven by the air cylinder 28A by pushing the -board 12 fromboth |eft

and right ﬁ-éd&sn?srunwd 6om t itRebeand fheedi fgek el l2th Mumideemoved
reference nunerals 32 and 33 in Fig. 2 denote a vinyl chloride cover and a
stainl ess eoreicabdy Byean air cylinder 28A. o :
' Furfher, on both outef,sides'oflthe two rows of
_feeding_rollers 26C on-b§th left and right sides is a _:
centering devicé,BO_that is driven.by a chinder 3OA; The
-centering device 30 ééntérs the board 12 lifted by the
| _1ifting free rollers 28 driven by the air cylinder 28 by
-puéhing the board 12 from both left and_right sides as viewed _
from the board féeding liner 24A. | |
Furthef, reference numéfalé 32 and 33 in'Fig. 2
.denate_a vinyl chloride-cover:and_a stainless cover that are
provided to prevent the geheraﬁion'éf static elecﬁricity,_
'respectiveiy. | |
The-operation.of.the_film peeling apparatus 10, which
is_ﬁhe embodimen£ of the invention, w;ll be descfibed next.
The feeding of the board 12 with the film 14 bonded
thereto, thch_is fed by the féeding:device 24 with the end
portidn 14A_béin§ the tail end thereof, is stopped. Atlthé
same time, the bottom of the board 12 is adsorbed by the
adéorbing device-is with the turn téble.16B.§f the adSorbing'
device 16 being lifted by the ¢ylinder 16A. ‘After the board

~12. has been adsorbed.and lifted above the feeding rollers 24B
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~provided to prevent the generation of static electricity, respectively. The
operation-of the filmpeeling apparatus 10, which is the. enbodi nent  of the

i nvention, will be described next. The feeding of. the board 12 with the
film14 bonded thereto, which is fed by the feedlng device 24 with the end -
portion 14A being the tail end thereof, is stopped: At the sanme tinme, the
bottom of the board 12 is adsorbed by the'l%dsorbl ng device 16 with the- turn
t abl e. 16B of .the adsorbing device 16 beifig lifted by the cylinder 16A.

oap. 55 SF the Fedling ABvice 247 ¢hB tl‘j'eff# FARIR"YRE 18 SRR Y (o)
counterclo&&mnégugé *fﬁ@?HiQeFégl§i?W§8 %Ra% he engopQ%% th%4%ngf t he.

film 14 ove hanglng FOmM the en rd 12 extends 1n paralle

with the g,gafﬁl&geﬁagg? ﬁeZéﬁmnﬁhce%Eaah @Ef%a\cthege%ewm 2% while

I nt er posi oar eding 1 ne 24A t ere When the end portion

14A of thecfd!Bodfdi 821 ekebRdsbynl gakh1wklihivitd Roe Boakadl fRledngg Lhigeend
portion 14A cones to hang over the filmend supporting tables 40. At this

I nstance, 348 dhdNt6REr6HRHOEtheNgthakling d8vieep2Rhehdne potkirposisg of the
film 14 horizontal while supporting the end portion 14A from bel ow, so that .

- the end pothé Opodfd Péedprgf Lineldansthbsebkepkenorizontal at the clanping -
pi ece enterlng space 38 position between the film end supportlng
' When the end portion 14A of the fllm 14 is rotated by .
90° within a horlzontal plane, the end portlon 14A comes_to |
hano over the film end'supporting tables 40. -At this |
instance, the fllm end supportlng tables 40 keep the end
'portlon 14A of the fllm 14 horlzontal while supportlng the
end portlon 14A from below, so that the end portlon 14A of
the film 14 lS also kept. horlzontal at the clamplng piece
_enterlng space 38 p051tlon between the fllm end supportlng <
tables 40 so as to bridge the clamplng piece entering space
38. | | | |
As indicated by the solid line_in Fig. 3, the peel aﬁﬁi
hand forwarding device 20 is operated in advance so that the
peel hand 18 is set at such a posxtlon as to confront the end
portlon 14A of the fllm 14 with the L- shaped arm 19B being
coplanar |
The peel hand 18 1s operated by dr1v1ng ‘the endless
belt 20A with the motor 20C of the peel hand forwardlng |
_dev1ce 20 w1th the clamplng pleces 18A and 193 vertlcally

opened in advance as shown in Fig. 4, so that the peel hand

18 is gradually moved toward the end portlon 14A of the fllm
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tables 40 so as to br| dge the clanping piece entering space 38. As
indicated by the solid line in Fig. 3, the peel hand forwardi ng device 20
is operated in advance so that the peel hand 18 i s set at such a position .
-as to confront the end portion 14A of the film14 with-the L-shaped arm 19B
being coplanar. The peel hand 18 is operated by dri'ving the endl ess belt

- 20A with the notor 20C of.the peel hand f2(5rward| ng device 20 with the
~clanpi ng pieces 18A and 18B vertically opened in advance as shown in Fig.

4, so that the %HB%? Op&Ed £l t gP 0B4d4A
of the fil n)14h ‘g?ﬂm |%€1‘§i JFrec o) %%/]f %gﬁ%‘% to g%ehﬁgg?g fggh%ng‘l%l ne
24A. The peel hand.%gé ?geqr $dn¥ a4 ndeedi NPl B £EELGIpsPase 38

n

between the filme pporting .tables 40 with the clanping pieces 18A and

-18B opened éé-&'éﬁ ar?é“d3§ Wd thierd (e CESLh 0¥@d s i peo £0dng§Ootab0as 144
directly. T arrpl ng pi eces 18A and 18B of the peel -hand 18 have a built-

Cin film detaa Qhe AIXNpiny Piaie\EIR tared cl8BTOPEned eeest 18ALapd aBB cone
close to the end portion 14A of the film 14 and interpose such portion 14A
t her ebet weepy rtthéxt Gittarides tidvwaa fd | theletret t pont semsb4Asd bpect hg. noThe 20C
I medi ately to close the clanping pieces 18A and 18B thereafter, which.in -
turn cause%ﬂdnq;migarpmstgasm]eﬁkarﬂcsmwdaﬂwe op%d!hnipamdlel&nk!apm@l bnllnA
(See flo il1fllm detectlon sensor, so that when the clamplng pleces
18a and 18B come close to the end portlon 14A of the fllm 14
and interpose such portion 14A therebetween, a signal from
the film detection sensor stops'the motor 20C lmmediately'to
close the clamping pleces 18A and 188 thereafter, which lnl
turn causes the clamping pleces 18A and 18B to clamp the end
portlon 14A (see Flg 5) |
Then, under this condltlon, the rotary cyllnder 19A
of the peel hand devlce_lg lS operated_to rotate the_L-shaped
arm 19B by 90°. As a tesult, the clamping pieces 18A and 185
'lof the peel hand 18 makes Such_an,afcuate movenent'as to lift
‘the end portion 14A of the film 14 from the board 12 as shown
in Figs. 5 and 6. Since this.arcuate'movehent is made with
the end 12A of the-boardllz as.the_centef, the clamping
pieces 18A and 18B keep the position thereof facing the end
12A. That is, the_clamping piecesllah'and 18B which have’
faced horliontal are-nade to faceldownward. .Fnrthe:, since
- the distance between”the end 12A and the clamping'pieces 184,
18B remalns unchanged, the end portiOn.14h_of_the film 14 is

not likely to be pulled by undesired force.
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Then, under this condition, the rotary cylinder 19A of the peel hand device
19 is operated to rotate the L-shaped arm 19B by [err]. As a result, the-
cl anpi ng pi eces 18A and 18B of -t he peel hand 18 nmkes such an arcuate
‘novenent as to lift the end portion 14A of the film 14 fromthe board 12 as
'shown in Figs. 5 and 6. Since this arcuate novenent is made with the end _
- 12A of the board 12 as the center, the cRdnping pieces 18A and 18B keep the
~position thereof facing the end 12A. That is, the clanping pieces 18A and

- 18B whi ch have fac hori zontal, are to face oL r, since
the distance bet'megﬁl%é:r@mfeleAw .lcﬁpamr?p‘ﬁ% l%] ecesdﬁ%‘i\fqﬁ%@&ren&i ns

. unchanged, e end portion 1 the fi | S: ot Li KgLY Qul | ed by
undesi red fff%’ Lz lxpng}%%et eq{)oeew%a%rgdnl#dggéhggeﬁéj by .thsé£%égfnﬁand S

for v 4110 {IHee 20 i LGP i bdigra | 2k ale deviGe18Ziwhi e

" passi ng over the boar m14 is peeled-fromthe board 12 | eaving

a phot Osenjiétgihl‘é% | B thd BoahPWR | Nedi thg 7a %rFéliéé'@ﬁsiﬂﬁvéhDWefnlgi gs 8,

the film1l en enters 1nto a space between the first filmpress 22B and

- the second diidyR AESSRP. 22C GhuiddieS) abki aiowieviner 2@, 8hetheefsba béing
-vertically opened. Since not only the clanping pieces 18A and 18B al ways

face to theHantéitdds rA@ iLsgutic BSwadre thweli fisrot fbimt poessed@Bnand
unchanged during.the arcuate novenent, there is no |ikelihood that the end
portion l4AnY ddtorld |l piddses 22C of the stacking device 22, the
| presses béiné vertically opened. |
Since not only thé claﬁping pieces 18A énd:18B always
~ face to the centef of'rotatioh'but also the_radius of
rotation_rehains unchénged durihg_the arcuate mbvemeht, there |
is no likelihdod'thét the end portioh 14A of the film 14 will
not be pulled out. As é result, the board 12 adsorbed by the
‘turn table 16B of the adsorbing device 16 ;s'not likely to be
displaced due to the pulling force;. - |
" As shown in Fig. 8,7tﬁe film 14 hangs over_the'second
film presées 22C_substéntially ﬁorizontally under this
-conditidﬁ, the:second'film pressés 22C pressing the already
accommodated films 14 from ébove.
Then, the first film press 22B is lowered as shown in
Fig. 9 to fix the filﬁ 14 on.the'film reCeiving tablelzzA by
pressing. When the film 14 has been fixed, the clamping
| pieceé.lBA'and 18B that have clamped the end portion 14A of
fhe_film 14 reléase,such end poftibn 14A. |
'Then;'the.second fiim pfesses_zzc are elevated as

shown in Fig. 10 to lift both ends of the film 14. The

- This is the replacement sheet

Date: 18 MAR 198



not be pulled out. As a result, the board 12 adsorbed by the turn table
-16B of the adsorbing device 16 is not likely to be displaced due to the
pulling force. As shown in Fig. 8, the film 14 hangs over the second film
presses 22C substantially horizontally under this condition, the-second
filmpresses 22C pressing the already accomobdated filns 14 from above.
~Then, the first filmpress 22B is Iomerengs shown in Fig. 9 to fix the .
film14 on the filmreceiving table 22A ky¥—pressing. Wen the film 14 has
been.fixed, the ¢l in i eces_ 18A and_18RB t hat_ have cl anped,the end
borti on 14845 TR Hadreen e ANt AR hED, 1 6R 9% EThEhibt ABELBEond
filmpresses 22C are at ed. as own in Fig, 10 to |ift both,ends, of the
film 14. %’et%'l enfgs Sogfc%he fglr]arﬂ‘ pﬂ;sts SSORS a?'%l?%r?ﬂg}’eef‘g@a?égmt g4s??p
out of bot hshends iq_{ g1 fllll m 14 to so as to be above the film 14 as shown
in Fig. 11. A B 5 tance, the film 14, having the mddl e thereof being

pressed by the fi r%t ?y&rgb&rnes%saq?%, s %o%lﬁlag?gshé‘pfﬁ o\t(hgrlgpg ,onto- the

filmreceiving table y resiliency an at1onaf force. en, the

o RS Al sl gt o 0 os o o0 gt BB
first 111 Manas $edd 1 drsppBdiBiftd StIRICEERR | ¥EE¥i ¢l kY at&B1 & 029k byyeady
| resilienéj and gravitational fbrce. | |
Theﬁ,lthe second film preSSes 22C that have been
élevated are lowered to press the'film 14 Qntb the film
receiving tablé 22A ‘as shoWﬁ in'Fig;ulz,'énd the first film
press 22B in the middle is éuccessiyelY'elevatéd to get ﬁeady.
for réceiviﬁg'a next film 14'és showﬁ in Fig. 8.
" In the meantime, Ehe;ﬁurn table 163 of the adsorbing
device 16 retﬁfns to the original positioﬁ by rotating by
90°, and lowers.and releaées.the vacuﬁm ﬁo thereby retuin the
| board'lz to the feedihg rollers_24B.of the feeding device 24.
The feéding device 24 thén sends the board iz toward the
delivery section 25.
2 on the otherlhand, Ehe'peel hahd 18 that has releasea _
the end portion 14A of the film 14 is returned to the |
original position with'both'the first and second film presses
223 and_22C_presSingIfhe.film as shown in Fig. 12, and.is get
so as to get ready to_clamplthe-énd'portion 14A of:a next
film 14. Up¢n having réceivéd-a p;edétermined quéntitf of
peeled films, the film receiving table 22A'is'lowéréd by a

cylinder device and provides a predetermined space to_receivd
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for receiving a next film14 as shown in Fig. 8 |In the neantinme, the turn
table 16B of the adsorbing device 16 returns to the original position by :
rotating by [err], and | owers and rel eases the vacuumto thereby return the"
board 12 to the feedlng rollers 24B of the. feeding device 24. The feeding
device 24 then sends the board 12 toward the delivery section 26. On the
other hand, the peel hand 18 that has rel2%sed the end portion 14A of the -
film14 is returned to the original posi t9on wi th both the first and second
_f|In1presses %é nd 22C pressing the filmas shown in Fig. 12, and is set
so as to gét iﬁaﬂ%o clanp the end portion 14A of a next f|In114 Upon

havi ng recei ved a %‘r owerﬂbgp a%wg | té/a%{ertpgeéﬁg bolpEs § Bethht”%xre

receiving table 22 by a cyli device and provides a
predet er m tfy EGEIAF the 21.9eé@i<ﬁ fawﬁceA@«;dﬁagr thedgahaveq each
of the boar t at-"are seduentially fed by the feeding device 24 has the

film14 pei;é;lefbd B e GedPihdd 18 onroneonédei@é bhetheedbaaidgyi ce 24,

and the pe Imis acconnndated on the.stacking device 22 |ocated on

the other sidp&d ide dreding pevisee £Alm Thesetommodhyedavai Bpet he peel
hand 18 to nove in the direction orthogonal - to the board feeding |ine 24A

it is no | angeik RS ebsaide t 22 rased tved aoth atige sphee s hdehefbbhed feeddingg
line 24A direction, which in turn nakes it
device 24. . Therefore, by causing the peel hand 18 to move in
the directlon orthogonal to the board feedlng llne 24A, it is
no longer necessary to reserve a large space in the board |
: feeding line:24A direction, which in turn makes it
_unnecessary to ensure a large helght of the apparatus
Further, Sane the film 14 is not deformed or moved S0 much
'durlng the peellng operatlon, it is only a small amount of
dust that will be produced. Stlll further, since the_
stackihg device 22'presses the peeled f;lms 14 in laminated
form, the capacit&_of.the'film accommodating section can be
made small. | o | |
'_ while the clamping pieces iBA and_lsB of the peel
hand 18 are made so that the.position thereof_is changed_in
association with the rotating of the L-shaped arm 19B by the
' rotary cylinder 19A in the_aforemehtioned_embodiment,-the
'invention is not iimited thereto. The following modification
'hay also be.acceptable; For example, the peel hand 18 is
arranged so'as-to be oscillatable'with respect to the L-
' _shaped arm 19B, and when the L- shaped arm 19B is rotated, the

: peel hand 18 recelves force from the film 14 through the

-
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unnecessary to ensure a |arge height of the apparatus. Further, since the _
“film14 is not defornmed or noved so much during the peeling operation, it

i's only a smal|l armount. of dust that will be produced. Still further, since -
t he stacking device 22 presses the peeled.films 14 in lam nated form the
.capacity of the filmaccamodati ng section can. be made small. Wile the -

~cl anpi ng pi eces 18A and 18B of the peel I3hd 18 are nmade so that the
position thereof is-changed in association with the rotating of the

L- shaped arm 19B by the rotary cylinder 19A. n the: afor nt | oped
enbod!orrent_ ,CIFH@H"%MW il$ @t’% _,il;hdq'ed"ct et o eﬁ%‘?fo-qrb‘%\d ﬂ% can

nodi fication ma Lso be .acceptable. . For ex | i 2] hz 18 is
arranged sGPA0%E &84 ’é’r’ﬁﬂﬁt@’?ﬂ‘%% Jrrbssplé%fn-pglgl%ﬂggeb-“g%%%le arm 19B,
and when the L-shaped arm_19B.i.s r ted, t A8 i | e
fromthe film 12 t ﬁli%(ﬁ?goﬁ'etrhe Whlﬁfoq-‘c%a%rﬁg@%ﬁgseéﬁ{yaﬁﬁﬁ%ﬁé%% h%:ls_t he-

peel hand -%%chz@tﬁwgﬁe{g% i,{%gﬁ(ﬂi‘ d 69) Afb%lfiwrwéépei@aiﬁﬁ%?n-

Mor eover , e first and se m presses 22B and 22C of

stacking deyieCq 132 Algiddothd’ Ui | oPVadd €238 | Stedpse 62680, dEhges 22D

~and 22E, respectively, these presses are not. necessarily driven vertically.
That is, apddi@sfarddqdietledddrmldraredeveeeiedllyl | yTipaessed asto

‘the filmréceiving table 22A w t hout "bei ng di spl aced si deways or being
dropped andohy ladnams gdraqedihand d&anrbpassquentially pressed onto
- | the film receiving table 22A withOut being displaced'sideways
~or being d'ropp'e.d énd as long as the peel hand 18 g:a_n’ pass
théreover,_any d?iving moae islaccéptable.. Therefore,.e;g.,
- the second filﬁ p#eséeé 22C may be movéd either sideways or

back and forth so as to get out of the film 14 from below.
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t her eover, any dr|V|ng node is ‘acceptable. Therefore, J "

fi-l mpresses 22C may be noved either Si deways or back and fo " mmmmﬁml”m
get out of the film14 from bel ow. 31 WHAT IS CLAIMED IS 1. A

peeling method for peeling a filmbonded to a board, .one end portion of the
fil moverhanging fromone end of the board, said met hod conprising the

steps of: fixing the board by adsorbing tB& board in a predeterni ned
position; clanping the one end portion.of the filmoverhanging fromthe

~board fixedyharsagdcpaesighergi.ned position by a peel hand extending in
-parallel with the T11Im_causing said peel hand to nake an arcuate novenent

with the one end porti oA ef1khpeblifychatned foai pernauwy @ maveMdindesi ng
made within a plane orthogonal to the board with the vicinity of a surface

of the boardoas bberdenbae ehdapoatdonhiolfe tadi FSilin@veehesiding ffons Ak
peel hand so as to face to said center of said arc, said peel hand noving -
away fron1tendboardhenuohrﬁtTagiﬂhmemhedemdm@nnﬂumg(ﬂhdtﬁtépdlnﬁ:n a
di-rection of other end of the board during said arcuate novenent; -noving
the lifted one end pbxingnthé bhardi by adsoirbidior &bei boagd tilme aot her end of
the board with said peel hand clanmping the one end portion of the film and
further forEHeGEhgrmheednéoéhélpﬁrt|on of the filmout of the board

clamplng the one end portion of the film overhanglng
from the board fixed in said- predetermlned pOSltlon by a peel
hand extendlng in parallel with the fllm-

causing said peel hand to make an arcuate mcvement
with the one end portion of the film clamped,'said arcuate
movenent being made.within a plane'orthogonal to.the board
with the v1c1n1ty of a surface of the board as the center of
an arc whlle adjustlng a pOSltlon of said peel hand so as “to
face to said center of said arc, said peel hand movlng_away
from the board and lifting the one end portion of the film in,.
a direction of other end of the board'during said arcuate’
movement; ' | |

moving the lifted one end portion of the film in thel
direction of the other end of the board with said peel hand
clamplng the one end portion of the fllm,_and further
forwardlng the one end portlon of the fllm out of the board
at least up to such a p051tlon as to peel other end portlon_
of the film off;the board while passing over the other end of
'thedboard;-and . .

. releaSing thehfilm outside the board.
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.at least up to such a position as to peel other end portion uhe filmoff

t he board while passing over the other end of the board; -aanH jﬂemuﬂ'm’l’ _
fil moutside the board. 32 2. - Afilmpeeling method accor I :
-1, wherein said center of saidarc in said arcuate novenent for lifting the
~one end portion of the filmis aligned with a |line being parallel with the .
~one end of the board and passing close t?;the one end of the board. 3. A

fil mpeeling nethod according to cLain1l¢J¥urther conprising the steps of: .
feeding the board 3 sinpgl I rechi:on ' i I Y the one end - :

g Sl i fﬁrm_d@%}gﬁg‘ﬂé%ﬂbdiﬁéﬁéﬁ{ghé 05 M4t he .

“portion of .the filmas a head“en tall en stoppi ng said

- Teeding st W R4$0'5Ri100 deht oY s i HdNGd e RPU DY é ShbTembhbi For -
~ plane -paralTel wth-the board after said absorbing step; and noving the one
end portion ;¢ jte thid Bnied ehdPPortivh G Ut in Spé th PEghedabdch 0gat ed
besi de said board feeding line. 4. A film peeling nmethod according to
claim2, f llﬁ.h'éeibeﬁ,(h@gia&iarlg.etlh@zi&ﬂepﬁle)fdné aat rgf titee Hodd d aasd nphesing
directi-on along a feeding line with the one end portion of the filmas a
head end Oklose to the one end of the board. :

3. A film peeling méthodlacqoﬁding to claim 1,

furthér'comprising the Steps of:. | | '

feeding thé.bdérd.a siqgle_direction along a:feeding.'
line with the one end portidn-cf ﬁhe film as a head end or

tail end thereof; | E

stopping.said_feéding step{

adéorbing'the bqafd; -

roﬁating the bogrd'by.90° within a plane barallel
with the board after s;id absorbing Step;'énd . o

moving the one end portion of_the film to a position
confronting said peel hahd’located beside said board feedihg_

line.

4, A film peelin§ hethod_acéording to claim 2,
.further.comprising the steps of: | |

feeding the board.a single direction along-a feeding
line Qith the one end portion of the film as é'head end or
- tail end thereof; |

stopping Said feédiﬁg step;

- adsorbing the board;

t sheet
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tail end thereof; stopping said feeding step; adsorbing the

' 33
rotating the board by [err] within a-plane parallel wth th%ﬁﬂ%ﬂ Iﬂ'ﬂﬂ,’,” '
sai d absorbi ng step; and noving the one end portion of the Tk . ”“
position confronting said peel hand |ocated beside said board feeding Iine*
5. Afilmpeeling nethod according to claim1l, 2, 3 or 4 wherein the film

noved out of the board by said peel hand i33 sequentially stacked and
-accommodat ed by . pressing when rel eased. 6=—A film peeling apparatus for

peel Ing a f11m bonded 9. W doa00e 181 PO pfa WDEadd | A OUPTOpNOI N0 o

from one ‘end of thé boar m peeli ng apparatu onpr

adsor bi ng hCqf0R faixd t ' W Ay Z:Q0 N J predet er m ned-
position b?ﬁ\égsg:r}ﬁ r?gfatﬁﬁe %(}aep"_g;é%g'?{)ceée fatfllﬂgévt{'%g'}xg%i-r of cl anping

- pieces capabl e of hgkiagORRREGANGAH P34 i3R (Bt HAE 0NE €Nh RS 1 Ofb0f

the filmoverhanging fromthe board fixed by said.adsorbing device can be

- ¢l anped, sebafmltih@n@arm\\ﬁg&ﬁ%a@fa QO HRRIE e TS s Y BSartd Ledhiggtion
of other end of the board ile moving away froma surface of the board in
a peeling dipection within a plane orthogonal to the board with the one

5. A film péeling method_according to claim 1, 2, 3 -
- or 4 wherein the film moved out of the board by said peel
hand is'séquéntially_stacked and accommodated by pressing

when released.

6. A film_peeiihg apparatué'for”peeling a film
bonded fp'a'bbard, ohe end.po:tiqn of the fiim_0verhanging'
from one end oflthe board; said'filﬁ peeling apparatus
comprising:' | |

an adsorbing device for fixing the board horizonfally' |
in a predetermined poSitidn by adsorbing the board; |

a peel hahd haviné a pair of clamping pieces capabie'
of being opened and ciosed so thét thé oﬁe_end portion‘of-the
film dverhanging.frqm the.bbard fixed by said adsorbing
device can be claﬁped, said peel hand_moving so as to dgpict
almost an arc in a.diréction'of'other end of”the board.wpile'
moving away fromla surféce-of the board'in a peeling

'directidn:withiﬂ a plane'drthbgonal to the board with thé one
_end portion of the filﬁ beingﬂclamped,-said pai:_of clamping

pieceS'being méde to face almost to the center of said arc

This is the. replacement sﬁoet
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.end portion of the film being clanped, said pair of cl anpi
made to face alnost to the center of said arc durlngnga ‘ W““TW““
novenent; and a peel -hand forwardi ng device for horlzontall @rm&rd*n@

sai d peel hand with the one end portion of the filmclanped while passing
over the other end of the board.above the board up.to such a position as to
be distant fromthe other end of the board by at |east a length of the
board. 7. A film peeling apparatus accordfg to claim6, wherein said
~adsor bi ng device includes a rotary nechani sm for rotating the board within
a hor i zont Suringh&ajict RRNR B MY AR b and \/\herel n sal d pai r of

.cl anpi ng pi eces of. said _peel d are p05| |oned heJ of. a Iocué of
rotation of the on@ &F§ g@@@o%n K&%?] b %E%ed when

t he- board b t at.e d h £ 1 D !

apgﬁr atus. ';Zvear:' %\%@%?a%acﬂ BRer ?hnc{ r% %?.oﬁ. nge”i*? b Eher <ThoEe ng

tabl es pro el e t fil )

Iend sup_]E)or "Srtﬂ‘ g@fmfs ver %'llgeal %ﬂ%%‘%{w 'fsmar p05| :%r‘ﬁ?ﬁ‘gf aaﬁgl g %P&(;f Lh? .
ocus o e f

plane by- c%ﬁ% NG :%r?%cé)tr?{agcc?%% tq%dt }{olr‘lagrben %iﬁrtlléo%\r%c\i‘\n ﬁﬁl&f@t?nﬁ%iﬁ&?ﬁla

Do VR SR SO WA PUTLERE S LA TOPOEN Mo
7. A film peeling apparatus according to claim 6,
wherein said adsorblng device lncludes a rotary mechanlsm for |
rotatlng the board w1thln a horizontal plane w1th the board
adsorbed, and wherein sald pair of clamplng pleces of said
peel hand are pOSLtloned at a helght of a locus of rotatlon
_ of-the one end portion of the_fllm with both pieces opened

lwhen the board is being rotated_by said rotary mechanism.

8. A film.peellng apparatus aacordinj'tb claim 7,
further Comprising: :

film end suppo:ﬁing tables prqvided between said
rotary mechanism and said'peel hand, the film end supporting
tables vertlcally slldable, for pOSltlonlng a height of the

| locus of rotatlon of the one end portlon of the film within a |

horizontal plane by coming in contact w1th the one end__ |
portibn of the film when the board is being rotated by said

rotary mechanism.

9. A film peeling apparatus'according to claim 8,

This is the replacement 'shéet
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wherein said peel hand is retractable with respect to the on ' -
~of the filmon said filmend supporting tables between a f'lﬂmmmmfm"mu'“‘
position and a stand-by p05|t|on and wherein said filmend suppor s+
tabl es have a cl anpi ng pi ece entering space for allow ng said peel hand to
be retractabl e therethrough. 10." A film peeling apparatus . according to
claimé6, wherein said peel hand |ncIudes;1__rotary menber horizontally
rotating about a central axis of rotation runnlng |n paraIIeI wi th the one

-end portlon of the fi sajd ro ar nmenber .0 ¢h,said pair '
pi eces are '# %&ﬁl@e?t hag FﬁErEEﬁFBAF Wkt QSGFSP%F%tFBnF flg%QA |

fil | :
L e i A A W,

i 0 sai
rotary ned&#kYé%%m g%. 1%%?+n%fp§?éﬁb?ﬂgg8$e8e§g Pg-g ﬁgégqég'asqto |
‘face to tr“%ﬁ’#ﬁfﬁ“ Sffimrgﬁélégggo%gﬁ ﬂgtébhggpﬁsbbng ang ?ﬁhgnglece |

according t whereln said Includes: "a rotar
hor'zontajléhférfﬂdrgbéﬁgngo@'allgﬁlng said peel hand to be retractable

therethrough

10. A:film peeling apparatus according to claim 6,
wherein said peel hand includes:

a:retary member horrzontally rotating-about a
central axis of rbtation running in parallel with the one end
portlon of the fllm,_sald rotary member on which said palr of
_clamplng pleces are arranged 50 as to face to the central

axis of rotatlon.

11. .A film”peeling apparatns_aecording to claim 7,

wherein sald peel hand lncludes-
a rotary member horlzontally rotatlng about a

central axis of rotatlon runnlng in parallel w1th the one end
,portipn of the fi;m, said rotary member Qn.which_said pair_of
.clamping pieces are;arranged so as to face to the central
axis of rqtationf | | | |

12, A filﬁ peeling apparatus aecording'te claim 8,
wherein said peel hand includés:. |

a rotary member horizontally rotating about a

Th&isiheremacementShsét
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central axis of rotation running in parallel with the onerlmullﬂﬂu"m:"m"“"
the film said-rotary menber on which said pair of clanpi

-arranged so as to face to the central axis of rotation. 13. A ffln?péblfng-'
apparatus according to claim9, wherein said peel hand includes: a rotary
menber horizontally rotating about a centyal axis of rotation running in-
parallel with the one end portion of the m said rotary nenber ‘on which
~said pair of clanping pieces are arranged so.as to face to the central axis

of rotat i-Oafge,ét{«_al- id Bl 10 APPALA Uty ALEOBSEADLED 18k MRS, onbesRiEn

sai d central—axis of rotation s arranged So as to pass cl ose to“the one
end of thepg%idm bE tHe 'ffj'flrmpe,eaid\wwwaaémb@@cmdmgcmoSsml ai#, of

wherei n.said central axis of rotation is arranged so as to.pass close to

the one eng¢1ingdihey dcks re Afddgedan iay tpppics Uso atlher déngrad claim.
12, wherein said central axis of rotation is arranged so as to pass close

to the one agxi¢ @&f tddias. 17. A filmpeeling apparatus according to
claim13, 37 wherein said central axis of rotation is arranged so as to
pass close to the one end of the board. 18. A film peeling apparatus
according to claim6, wherein a stacking device is arranged in a film
peel i ng o 13. A film peeling apparatus according to claim 9,
wherein said peel hand includes: |
~a rotary member horizontally rotating about a
‘central axis Of rotation rﬁnning in parallel with the one end
portion of the film, said rotary member on which_said pair of
clamping pieces are'a:rénéed'so'as to face to the central

axis of rotation.

~14. A film peeling apparatus according to claim 10,
wherein said central axis of rotation is arranged so as to

pass close to the'one end of the board.

15. A film peeling apparatus according to claim 11,
wherein said central axis of rotation is arranged so as to

_paés.c105e'to the one end of the board.

16.. A film peéling apparatus according to claim 12,
'wherein-said'central axis of rotation is arranged SO as to

~ pass close to the one end of the board.
17. A film peeling apparatus according to claim 13,
This is the replacement sheet
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direction with respect to said adsorbing device, said fil m‘unﬂlmammm
direction being a direction in which a filmis peeled by s

sai-d stacking device sequentially stacking and pressing fil #s, ¢edch il’m *
bei ng peel ed by said peel hand and forwarded substantially horlzontally._
19. A filmpeeling apparatus according to claim7, wherein a stacking
device is arranged in a filmpeeling dire87ion with respect to said - _
adsor bi ng device, said" filn1pee|ing direCTTbn being a direction in which a

filmi db d | |

.slt a(r:nk: ?\gpg%‘gﬁﬁé 'Sr*%:jgf % 8?\“15 I qﬁ‘?&’ﬁ%ﬁel edl%ﬂef :e pee?asf'ngmd and
f ded bst [ tall f | t :
according POSE| SLAE, %n&?l” e Sngl °f2%h&e%°a"’“n e tanged 'n a i

cklng vice s arranged in a film
-peeling direction Wi th respect to sai d adsorbi ng device, said filmpeeling
direction being a direction in which a filmis peeled by said peel hand,

sai d stacking deV|§§ seguenghabggégbgcwgggﬁggﬁgmgggyﬂglﬂaIﬁgacfggﬂ1d|I m

bei ng peel ed by said peel and subst anti al Iy horlzontally

38 21. A {hbpeRgeh a@aema@ah@'%leecqrsdlaeg:atr@erd airnad. £ e rRidL ingpt acki ng
device is arranged in a filmpeeling direction wth respect to said

adsor bi ng dﬂéeeloﬁawdtfnl E@s%@@'ﬂ RS GialiC tidyd Msiny dewlidesCtd o |1 hi ch a

filmis peeled by said peel hand, said stacking device sequentially -

stacki ng apdems.ﬁgsumeet:rthm bedoly &l dnreaiviprndal em;h;h sai fi Jpeels hpeeled
by said peel hand, sald stacklng dev1ce sequentlally stacklng

and pressing fllms, each fllm being peeled by said peel hand

- and forwarded substantially horlzontally.

19. A £ilm peellng apparacue accordlng to clalm 7,

. _whereln a stacklng dev1ce is arranged in a film peellng
direction w1th_respect_to_sa1d adsorblng device, said film
peeling direction being a direction in which a film is peeled
by said peel hand, said stacking device Sequencially scacking
‘and pressing films, each'film_being'peeled.by sald peel hand

and forwarded substantially horizontally.

20. A filn;peeling apparatus according to claim 8,
wherein a_stacking_device is arranged in a film peellng
direction with respect to said adsorbing device, said film
peeling direction being a direction in which a film is peeled
by said peel hand, said stacklng device sequentlally stacklng
and pressxng fllms, each film belng peeled by said peel hand

-and forwarded substantrally horizontally.

This is the replacement she
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and forwarded substantially horizontally. 22. . A f|In1peeI|n
according to claim 10, wherein a stacking devi ce S arranged Iﬂwmﬂmﬁ m““l
peeling direction with respect to said -adsor bi ng devi ce,  sai

direction being a direction in which a filmis peel ed by said peel hand,

sai‘d stacking device sequentially stacking and.pressing films, each film
bei ng peel ed by said peel -hand and forwarggd substantially horlzontally

23. A filmpeeling appar atus accordi ng to—elai m 11, wherein a stacking
~device is arranged in a filmpeeling direction with respect to said .
adsor bi ng devi ce, §%<1fAIﬁm#nx9¢¢kﬁﬁgr%E@@bﬂt%%lﬁ@CQrGFEGCFPonlﬁhmmﬁuch a
filmis peeled by said peel hand, said stacking device sequentlally

stacki ng arheFeidsithg ¥3¢ng &&W‘f?lh’?b%?ﬁ@"%@@l ig Sy é&{"dpﬁéélmﬁand and
f-orwarded sybstantially horizontall A film l'i n

accor di ng Iiefca’i’rﬂri?’l%e‘?ee?ﬁ‘ﬁ% s"t‘icﬁf@-\'@ WPERLD ?Yég@ HlF‘m
peeling =~ 39 dlre ion wth res ect p_sal d adsorhbi ng, devi sald fil
peel i ng di R&]4P téﬁ E%?ﬂrQﬁﬁ TRTehon *?Iﬁbfghpaek gmb§ssa?ﬂi5§e
hand, said stackl Vi, C e h
fi I-m bei ng eeﬁaé‘ﬁ:{]%ye sal%rbi’el% df?]é Jfrg?vé u%‘g?%ﬁ a?} Eﬂgtk n8
hori zontal | g Zhecdidd | AR ARE! I LIRAPRIAR!MS: AF ga%&ga by QL% eéi Yageel n

a stacki ng “devi‘ce 1's ar ranged in m pee rectl respec

said adsor@dHJfg?uéyaeéﬁﬂﬁ%éﬂdﬂﬂlally horizontally.

22. A film peeling epparatus according to claim,io[
wherein a stacking device is errangedeih a film peeling'.
direction with respect to said adsorbing dev1ce, said film

' peellng direction belng a dlrectlon in which a film is peeled
by sald peel hand, sa;d stacklng device sequentially stacking
and pressinglfiims, each film beiﬁg peeled by eaid peel haed

~ and forwarded substantially ﬁorizohtally.

23, A film peeliné apparatus according to.claim 11;"
Qherein a stacking device is arranged.in a_film_peeling |
direction with respect ﬁo saidﬁadsorbing_device} said film
peeling direction being a:direetion in which a film is1peeled
by said peel hand; said stackingedevice eequentially etackihg
and-pressing films, each:film beiﬁg peeled'by said peel hand

and forwarded substantially horizohtally.

24, A film peeling apparatus”accordiﬂg'to claim 12,

' wherein a stacking device is arranged in a film peeling

| .This is the'replacement sheet
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-peeling direction being a direction in which a filmis .p,eeLeglmmmmmEm _
“hand, - sai d .stacki ng device sequentially stacking and pressin """
fil mbeing peel ed by said peel hand and forwarded substantially ¢ . t * s =«
horizontally. 26. A film peeling apparatus according to. claim 14, wherein
a stacking device is arranged in a filmpeeling . direction with respect to
~sai d adsorbing device, said filmpeeling 8rection being a direction in
which a filmis peeled by said peel hand; Said stacking device sequentially

P 0, S Bt R SR R A B
ool 1 ng. a1 BRART i aaR e R S G i AP E R el

105 A S N B LI BB R
L ] 06 O O SN ot

-a'stackinga#@n€§%Qé%dga%yuyg{gﬂtfaﬁﬂ§mﬁd¥¥§dﬂghfﬁ§gction W th respect to
sai d adsorbing device, said filmpeeling direction being a direction in
‘which a filmis peeled by said peel hand, said stacking device sequentially
~stacking and pressing filns, each filmbeing peel ed by said peel hand and .
forwarded subst antizal,| y sh@riilaomeddlling apparatus according to claim 13,

wherein'alstacking device iS"arranged in a film peeling
direction with respect to said adsorbing device, said film
 peeling direction being a direction in which a film is peeled
.by said péel hand, said stacking device sequentially stacking
- and pressing filﬁs, eaéh,fiim béing peeled bj said peel.hénd
and forwarded substantially horiéontally;

. 26.  A film peéling épparatus according to claim 14,
wherein a stacking device is arranged in a film peeling
direction with respéct to:séid adsorbing device, said film
peeling direction.being'a di;ection in which a film is peeied
by ;aid peel hand; said stacking deVice-sequentially.staCking
and‘pressing fiiﬁs, each fi}m being peeled:by said peel hand

and forwarded substantially horizontally.

27. A film peeling:apparatus according to claim 15, .
wherein a étécking device is arranged in a film peeling
direction with respect to'said.adSOrbing_devicé, said film

fpeeling direction being a directiOn in which a film is peeled
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18 MAR iész.a

Date:.



29. A fil
device is
adsor bi ng

D P e e e o o g

device, said filmpeeling direction being a direction in

filmis peeled by said peel hand, said st acki ng device sequentlally

- stacking and pressing fil ns, each f|In1be|ng peel ed by said peel -hand and

_forwarded
accordi ng
filmrecei

- novenent o

adj ust abl e;
di rection

recei ving

-presses |l o
above said
ther ebet we
vertically

driving said secon

to claim1l

substantially horlzontally 3040A fil mpeeling apparatus

to claim.18, wherein said stacking device includes: a horizontal

ving. table | ocated below a substantial Iy horizont | ocus_.of
byt Reifl PREBCBREE /bFads) étﬁé’i‘lmﬂaﬁ(ﬂ%eaéet%‘%‘v@r]ﬁ SHGking

a first fil ress ex hquzont | | s wel ina
I RANA AR LI polier s b R B L R S T
tahl e so a t.o b erti.call anabI air of second film
388 °ﬁgP5 QISQE &@P%lgglﬁgprdﬁP %PQﬁﬁFth said first f|In1press
filmreceiving table so as to interpose said first filnpress -
en while being distant from said first f|In1press a first drive

dr|V|nga§ald Al kS Sk Ebgqgﬁbegipﬁggq -

film press n1pe I ng apé%ratus accor
%hereln a stacking dev1ce is arranged in a film peeling

dlrectlon with respect to sald adsorblng dev1ce, said film

% \ea.ratlln@a.ldd?/ng

peeling direction belng a dlrectlon in which a film is peeled d'

by sald peel hand, sald stacklng device sequentlally stacklng

and pre551ng_fllms, each film being peeled by.sa;d peel hand

and forwarded substantially horizontally.

29. A film peeling apparatus according to claim 17,

-wherein a staching device is arranged in a film peeling

direction with respect to said adsorbing device, said film

peeling direction being'a direction in which a film is peeled

by said peel hand, said stacking device sequentially stacking

and pressxng fllms, each film belng peeled by sald peel hand

and forwarded substantlally horlzontally

30. A film éeelingfapparatus_aecordihg to claim 18,

"wherein said stacking device includes:

a horizontal film receiving table located below a

'substantially horizohtal’locus of movement of'the film.peeled

by said peel hand so as to be vertically adjustable;

a first film press extending horizontally as well as

Thls is the raplacement sh
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_ e ——
wher ei n said stacking device includes: a horizontal filmrece]

| ocat ed below a substantially horizontal |ocus of novenent 01‘“\”&'““‘1\“\‘“\“\
peel ed by said peel hand so as to be vertically adjustable; rksteliams  *
press extending horizontally as well as in a direction orthogonal to the .
peel ed fil m noving direction above said filmreceiwving table so as to be - '
vertically novable; a pair of second fil Presses'located parallel as well

~as horizontally with said first film presé~above said fil mreceiving table-

S0 as to interpose said first fil mpress therebet whi | e, bei di st ant
‘from sai d ipr 8t dAFPREIPEs ortRogengl H9 \H“?/é’rﬁqjceﬁvle n]d'|‘ iWﬁW%a$gr???§?n

film 42 press; and _a.second .drive wverticall riving said second film
presses. 38bovg ﬁiallan FdM F§EIyIng .Jsa%a}(?ccﬁr%i%b%% kiﬁ-gﬁﬁal—zb‘fa rein said
stacki ng devi ce_.includes: a horizontal filmreceiving table |ocated below a
substantiaWPyaﬁ&Fﬁzontal | ocus of .noverment of the film peel ed by said peel

hor i zont ar 1y as. el PACY Rt EGeRRE HiIm Brddsils, 1o TS LEN AT, novi ng
direction ah9ye gahd filoNthd9y With (RO SRS £OPDNEES | S5ty s@Y@b! e;
_ fiim.receiving_tablé so as to interpose said first film press
the:ebétWeen'while beiné distant from said first film press;
é first drive vertically driving éaid first-film
press;.and. |
a second d:ive vertically driving:said'secbnd film |

presses.

31}- A.film peeling apparatué acbdrd;ng to claim 19,
wherein said stacking_device'includess | | |

a.horizontal film.regeiviﬁg table locéted below a
substantialiy horizdntal loéﬁs of movement of the film pégled
by said peel hand so as to be verticaily adjuétable;

a fifst film preés extending horizontally as well as
in a diréction orthogonal fo the peeled film moving direction
abdve'said'film receiving table_s0"as to be verfidally
movable; | _

a pair of second film presses located paréllél as
‘well as horizontaliy with said ﬁirst film press above said |

'.film recei#ing'table so as to interpose said:first £ilm press
therebetwéeh while being distant_from said first film press;'
| a first drive vertically d:ivinglsaid-first film

This is the raplacement §h0_9",' |
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‘a pair of second filn1presse5'locatéd paral l el as well as hori "““
said first filmpress above said filmreceiving table so asfﬂg m‘ %wul\
"said first filmpress therebetween while being distant from Lrse S|

‘press; a first drive vertically driving said first filmpress; and a second
drive vertically driving said second filmpresses.-33. A filmpeeling

apparatus according to. claim 21, wherein ggaid stacking device includes: a
horizontal filmreceiving table |ocated berow a substantially horizontal
| ocus of novenent of, the film peel ed- 43 by said peel hand so as to be

'yerticallypﬁﬂfﬁétaﬁﬁe; a first filmpress extending horizontally as well as
Lnadirection ortfogopghat @ 1P8 DEELedainlMutnying daliactead @Pqmpald
filmreceiving tabl'e®S6 aS 10 be vertica nova ; a pair of second film-
presses Iogﬁéggegarallel as well as horizontally with said first filmpress
above said*TITmreéceiving table so as to interpose said first filmpress
~therebetween while being distant fromsaid first filmpress; .a first drive
vertically driving said first filmpress; and a second drive vertically
.driving said Seconﬂzf'rﬂ19£2ﬁsﬁéeling apparatus according to claim 20,
wherein said stabking defice includes:

a hofizontal film_reéeiving téble located below a
substantiaily horizqntaiiiocus of movement of the film peeled
by said peel hand so as to be vertically adjustable; |

| a first film press extending horizontally as well as
'in a difectionIOrthogonal to the peeled film moving direction
'above'séid film feceiving'tablé so as to be vertically -
‘movable; |
~ a pair of second film presses'lotated pérallel as

well as hofizonﬁally with said_first film press above said
film receiving table so és'to interPOSe_said first film press
therebetween-while:being'distantlfrom said first film press;

a first drive vertically driving said first film
press; and

a séédnd'dri#e vertically driving said second film

presses.

33. A_film.peélinQ'apparatus according to claim 21,
wherein said stacking device includes: .
 a.horizontél film ;ecéiving table'located below a

~ substantially Horiiontal locus of movement of the film peeled

This is the replacement sheet
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34. A film peeling apparatus according to claim 22, mherel ckln
device includes: a horizontal filmreceiving table I ocat ed 'M@m @"M T"I
substantial |y horizontal 1ocus of novenent of the f|In1peeI
hand so as to be vertically adjustable a first filmpress extending
horizoritally as well as in a difection orthogonal to the peel ed fil1m nmoving
‘direction above said filmreceiving table480 as to be vertically novable; a .
pair of second filmpresses |ocated paralTetr—as well as horizontally with
‘said first filmpress above said filmreceiving table so as to interpose
sajd first hylﬁﬁkﬁeﬁﬁﬁ hapd (#Rr29et ek ¥AFFECALIKgAHIYEEAPIPiOM said
first filmpress; rst drjive vertically driving said first f|| ress; :
and a second dri veQ/ Jt’?%%lﬁ-‘y“%lrﬁ"ﬁ% "s’é?%“%’e‘é% -F?‘?ﬂ?ﬁ‘?gge%s well ASfilm
peel i ng appar at according to clai 3 wher ei d stackin , '
Pl udes: a“hcﬁ» SIS W iadoft D b e led S DR AP LB SR KRG Run,
hori zont.al f ee ed by sajd so as to

. ) a 1 usltcg‘gg’eﬁﬁﬁeg ‘Ek\'?? ééﬁ'lé’ ghed oF S‘é QPEKcé‘?T?l |

be verti cal ress Xt hor rz5n y as wel |
as in a di neat Q%prthogonal to the peeled fI|ﬁ]ﬂDVIng d|rect|on above sald
f|In1rece|V|ng tabl e so as to be vertically

a pair of second film- presses located parallel as
| ﬁell as horizontally with said first film press above said
film receivihg table so as to.interpose said first}film press
therebetweeh while being disﬁant fcom said first film press;
a flrst drive vertlcally dr1v1ng said first film
press- and
a second drive yertically driving.said second film_'

presses.

34; A film peellng apparatus accordlng to clalm 22
whereln said stacking dev1ce lncludes- .

a horizontal film rece1v1ngdtable located below'a
substaﬁtially horizontal 1ocos of movement of the film peeled
by said peel hand so as to be vertlcally adjustable° |

a first film press extendlng horlzontally as well as
in a dlrectlon orthogonal to the peeled film moving direction

~above said film.receiving'table s0 as to be vertically'
movable; . | |
- a pair of second fllm presses located parallel as
_well as horlzontally with Sald flrst £film press above said

fllm_recelv;ng table so as to lnterpose said flrst_fllm press

mmemmmmMmmmw{
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novabl e; a pair of second filmpresses |ocated parall el as :

horizontally with said first film press .above saidfilmre azumm,’m '
.as to interpose said first filmpress therebetween while berngc -
~said first ‘filmpress; a first drive vertically driving said first fil -

“press; and a second drive vertically driving said second fil m presses. 36.

A fi'lmpeeling apparatus according to cl affh 24, wherein said st acki ng
devi ce i ncl udes: - 45 a horizontal filmreceiving table | ocated bel ow a

substant! al{ye e dAadeR! d;f&ingmdfér@aﬁtOErbﬂaesaiarrrmeelte@l@m pakdspeel

. hand so as vertica ustable; a first filmpress extending

- horizontally as weld f¥%é€‘d&fbéf#&tﬁ&béuiﬁo@ﬁﬂainéosab@ peekedffilm nmovi ng
direction above said filmreceiving table so as to be vertically novable; a

- pair of -se dildnadpresses |ocated paral lel” as well as horizontally with
said first f|In1press above said filmreceiving table so.as to | nt er pose '
said first film presssdduidhintiveenveitiea bby ndrivsbgnsaidosesand Eidmt film
"press; a first drive vertically driving said first f|In1press -and a second -
drive vertlp&éésesHIV|ng said second film.

35. A film peeiing apparetus according to Claim 23,
wherein said stackinéldevice includes:

a horizontai film reeeiving table located below'a
substantlally horlzontal locus of movement of the fllm peeled
by said peel hand so as to be vertically adjustable,

a flrst film press extend;ng horlzontally as well as
in'a:direction'orthogonal to the peeled film meviﬁg direction
above said film receiving table so as to be vertically
movable; | |

| a pair of second film-pressesllocated-parallel as
well as_Horizontally_With said firéf'film press above said
film'feceiving table so as to ihterpose'said'first film press
therebetween while being dlstant from sald first film press;

a first drlve vertlcally dr1v1ng sald flrst film
preSs; and’ |
~ a second drive vertically driving said second film

presses.

- 36; A fllm peellng apparatus accordlng to clalm 24,

" wherein sald stacklng dev1ce lncludes-

£
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presses. 37. A f|In1peeI|ng apparatus according to claim 25,
stacki ng device includes: a horizontal filmreceiving table llmum"gﬂﬂm"aml
substantially horizontal locus of novenent of the fil.m peel ed*by sai dupeel «
hand so as to be vertically adjustable; a.first filmpress extending

- horizontally as well as in a direction cwi@ogonal t-0 the peeled filmnoving.
direction above said filmreceiving tabl“e—so.as to be vertically novable; a '
~pair of second film presses |ocated paral l.el as 46 well as horlzontally

\ant gr |ts)€cj)“sce]I fs:';ur Zt f T Ir|§'cm o esmm g@&%&e‘trpeqsﬁﬁ/%f%e#%%a ﬂé%f ‘f'r%m said .
and a secoMBHREARS LAY, RATLAG dpn (P Sy hf?fpﬁ‘éé%teg“é”bgéiééi m
2 5, T R D S RIS e
o ort | o U ENEPT M R WRARR g e e Reey Serete g8 o
as in a dinectd o) YO We Ay el @k fpééﬁé@kund;héesﬁgomrectmn
above said film redeiving table so as to be vertically |
movable; | : |
a'pair of second filh presses located parallel as
well as horizontally with said first film press above said
film receiving table so.aé'to interpose said firSt film press:
therebetweén:while:being distant from said first film press;
a first'drive'vertically driving'said first film'.
press; and. | R
a second drive vertically.driving éaid second film

presses.

37. A film peeling apparatus according to claim 25,

wherein said stacking device lncludes"

a horlzontal £ilm recexv;ng table located below a
_substantlally horizontal lpcus of movement of the fllm peeled
by said peél hand so as to be Verticallf_adjuétable;

a fifst £ilm pregs extending hdrizontally'as well as
in a direétioﬁ orthogonal*to the peeled film moving direction
above séid'film_receiving table so as t§ be vertically

, mﬁvable; | |

'a pair of second film-presses lbcated péraliel as

" This is the replacement sheet.
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above said filmreceiving table so as to be vertically nnvab“ﬂﬂlﬁ"!&l IHHHIHIH
second film presses | ocated paraIIeI as well as . horizontally

first filmpress above said filmreceiving table so as to |nterpose said®
first filmpress therebetween while being distant fromsaid first film

press; a first drive vertically driving said first-filmpress; and a second -
drive vertically driving said second fil #bpresses. - 47 .39. A film

peellng appar at us accordlng to claim27—wherein said stacklng devi ce

: | ud tal fil bl e d bel bstantially
ot vort aralions WA zanial fﬁ?v%”s?ﬂ%%a@?ﬁﬁ?bimsafag%”e Sﬁaiagi B
b t t abl first f t endi wel |
oo IorLl Gy T eotr%rl%lcr)ss?r%é pr?céﬂéﬁ I R TR LI P S
fil | bl e fil

L Lot pare%rfmzlséa%%ﬂ SEERLYCIR RS AuBeLcFlacspang, |

above sai d 11 m I gcaiotidho faly ant&%%%gs%mﬂ&%f f@ic&’ £ifst fin,ﬁn press

t her ebet ween whi | e béing TSt n1press I rst dr|ve
vertlcalllprdzrslsv.l RGhgai d flrst fllmpress and

a second drlve vertlcally erVLng said second film

presses.

38. A film peellng apparatus accordlng to claim 26, |
" wherein sald stacklng device includes: | | |

.a horiqutal film'receiving table locatéd beiow a
substantiallf horizontal iocus of movément of the film peeled
by.said peel hand so as'£6 be vertically adjustable;

a first film press extending horiZontally as well as
in a.direction orthogohal to the'peeled filh_mo?ing direction
above said fiim recei#ing table so as to be vertically
movabie;

a pair'of second film presses lGCated.parallél'as
lel as horizontally with said first film preszabove said
film. receiviné table'so'as to interpose.éaid first film'press
therebetween while belng dlstant from Sald flrst film press;

a. flrst drive vertlcally dr1v1ng said first £ilm
‘press; and '

a second.dfive'veftically_driﬁing said second film

. presses.
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a second drive vertically driving said second fil m presses.
peel i ng apparatus according to claim 28, wherein said st acklmﬁ“mmm“mlmm
i ncludes: a horizontal filmreceiving table | ocated bel ow a §ub§tahti%l|§
hori zontal |ocus of nmovenent of the film peeled by said peel hand so as. to’
be vertically adjustable; a first filmpress extending horizontally as well
as in a direction orthogonal. to the peeld# fil mnoving direction above said
¥i:h1recéivfng table so as to be vertically =~ 48 novable; a pair of second
i I mpresses | ocat parallel as well as horizontally with said f,ir film-
" press above said fggm rBcEiilPngerdbng epParatys; ACSATHE % Fiy i 5#7“1 m
press therepetween whil e be'ng-distant fromsaid first filmpress; a first -
drive vertVEﬁFF}nd??ﬁgnatgﬁk& gi ASViFe ANSi¥EeS and a second drive

o o LSRR AEHERY ESLR BREISIpaltonad OB AR G AP ol Ut
filmrecei thggsgplkg]l%ggﬁggﬁggﬁltg&v-aoﬁu Sb%nyownaén@rdféomea'fﬂm Hled

movenent of y said peel” hand so as to be vertically

adj ustabl e ashihShebh! aRECES 8¥! €89HRIVAYHIZANNY lak Al eMllle AS
R o a first film press e#tending:horizontaily aé well as
in a direction orthoébnal to thé peeled film.movihj di:ectidn.
.above Said film receiving tablé so as to be vértically
'movable; - | | | |
a éair'of secohd_film présses ldéated parallel as
well as'hérizbntally'with-said first.fiim'preSS above said
- £ilm receiving téble so,as_to interpose said fifst film press
therebetween whilé being_distant'from said first film pre#s;
a first drive vertically driving said first film
- press; and | | - |
a second drive vertically driVing said second film.

- presses.

40. A fiim'péeling apparatus aécording'to cléim:ZS,'
wherein'séid stacking devicé'includesz. |

a horizontal_fiim receiving table located below-a
subétanfiélly-horizontal locus of movement of the film.peeled
by'séid.peel hand So.as:to be vertically adjustable;-
| a first film press extending -horizontally as wé11 aé
ih é.direction orthOgohal to the peeled fil@ ﬁoving direction

above said film receiving table so as to be vertically

This is the reptacemen't-'sheet
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in.a direction orthogonal to the peeled fil mnoving di rect| ﬂ!liﬁove sai d

filmreceiving table so as to be vertically novable; a pair mmmm”!w

presses | ocated parallel as well as horizontally with said
above said filmreceiving table so as to interpose said first f|In1pres

‘'t her ebet ween whi | e bei ng di stant fron1sa|g8f|rst filmpress; a first drive
vertically driving said first f|In1press*~aﬁd a second drive vertically
driving said second film -~ 49 presses. 42. A filmpeeling apparatus
according tQRo64B1Er 30, wherein said first drive and said second drive nove
said first f|In1press and said second filmpresses, respectively, such that

said first drive noyepasai 8ffs666ndli M AT peesabaveceaicdd pawal1Qelmagenent
of the filmand said second drive noves said second fil'm presses below said

| ocus of noxeDEn&sohotbeohthMphedthheapaekedsti Filims preiskg abowved sauer sai d
filmreceiving table by said peel hand, said first drive drives said first
filmpress fDern@cenVDnghEablénsboapr9651nherpobe1ahudrfumstfwhﬂhh@&eh&en
rel eased and dropped onto said filmreceiving table, said second drive
drives sai dchecebetveém pwhiteebeingl distaothienns sefidt lié r@itofpdd fpiremsand
then get out of the filmto be above the film said second drive drives

sai d second f|In1pr®s%hEStodrh@% ﬁ$bﬁl©m%bYtﬂ§lVlng said first film

press; and:
a second drive vefticaily_driving said second film

presses.

41. A film peeling apparatus according to claim 29,
wherein said stacking device‘inciudes: |

a:horizontal film feceiving table locéted below a
éubstantiélly horizontél locué.éf movement of the film peeled
.by said peel hand so as to be vertlcally ad]ustable,

a first film press extending horlzontally as well as
in a direction qrthogonal to the peeled film moving direction
above said film ;eceiving ;able so as to be Veftically
movable; _ |

a.pair of second film présses located parallel as
;wéll as hori?ohtélly with said first film press.above-saiﬁ
film receiving table so as to interpose.said first film p;éss
- therebetween while being distant from said first film éreéé;

. 'a first drive vertically driving said first film
pfess; and |

a éecond-d:ive ve?tically driving said'secoﬁd film

This is the replacement sheet
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filmto press the film and said first drive noves upwardly sald first film
press so as to have a clearance between the film and said fumwmmmtﬂmﬂH“
43. A filmpeeling apparatus according to claim31, wherei .
drive and said second drive nove said first filmpress and. shi d“ second film
presses, respectively, such that said first drive noves said first f|In1-
~press above said l'ocus of novenent -of thg9film and said second drive noves
sai d second fil mpresses bel ow said | ocus—of. novenent 50 of the film
when t he peeled filmis being noved over said filmreceiving table by said
peel hand, PISS8SFi'rst drive drives said first filmpress to drop onto the

filmto press the filmafter the filmhas been rel eased and dropped onto
'said filmreceiving table, $aid second drive drives said second film

-presses to lift bot4t§ ends it g,%(?qr ead)&; ga@u%ncgcté_}b?gcgf% tfod.ltcpa{ r&%fl | m

to be above the fil'm said sec rives sai In1presse§ to

then drop Qg &S}e%e shii kﬁ G- RY %%&Jeh%nfd 99 AL S dbiwd vy S

upwardly said first m press so as to have a cl earance between t e fllm

and sai d fieggktf 'f'l'Ih\p?%%%s 4hd sAild lsBRAR A MRRAAIAES, ALy éﬁtf‘ﬂvéf?d aim

.32, wherein said firs rive and said second drive nove 'sai d first f
press and sact t8e@Ndafid MikEesd@Ive aRRRe iswdldy, fisad filad [ﬁﬁéﬁs fdBSte

drive noves said first filmpress above said |ocus of novenent of the film

and said seagadldcugeof movement of the film and said second drive
moves said second fllm presses below said locus of movement
of the fllm when the peeled film is 'being moved over sald
film rece1v1ng table by said peel hand, said flrst drive
driVes.said first film press to drop_onto the film to preSs
the film afterifhe film_has been released and_dropped onro
said film receivino table, said second drive drives said |

| second film presses to lift both ends of the dropped film and

then get out of the film to be above the film, sald second '
drive drives said second film presses to then drop onto the
film to press the film, and said first drive moves upwardlv
said first film press so as to have a clearance between the

film and said first film press.

43. A film peeling apparatus according to claim'3i,
- wherein said first drive and said second drive move said
first film press and sald second film presses, respectively,
lsuch that said-first drlve moves sald first fllm press above
said locus of movement of the fllm_and said second_drlve
" moves said'second film presses below said locus of novement

. Tris is the raptacsment sb',
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-noves said second film presses bel ow said | ocus of novenent “ I““m‘;ul‘lm“‘
when the peeled filmis being noved over said filmreceivi ng(1 “ﬂ m

peel - hand, said first drive drives said first filmpress to drop ‘onto !

filmto press the filmafter.the film has. been rel eased. and dr opped onto
'said filmreceiving table, said second drive drives said second film

presses to lift both ends of the dropped5ﬂ | mand then get out of the film

. to be above the film said: second drive drives sai d second filmpresses to

then d th f.il d f .

up\i/grdlrsps‘ggdt??rgfhfllVﬁ?ﬁrgg]g %gafg EaveI a l% rg‘%?e%oé}tv\rﬂe/esttenﬂ{%eef m)'\r/nes' -
d. d f t f | t |

350 vherei hiihy HerFHELAG robte 935?331 BESL g P?‘@ggﬁ?ﬁtfésfsﬁp%?% A

- press a“degg,g geggﬂa E;Lg&pkﬁaeﬁresssascwrw ymtsucéﬁet et s aid drdsd-

drive nov st ress above said locus of novenment of the film

and said s n | VeReS sgagnpebh! 'Feﬂ"e%%%@sat?ﬁi A¥opied |ies of
novenent o?ﬁg 91?|I%?&%gn€?ﬁeg%gglgd f|Fn1|s bei ng noved o&?&isald film

recei ving tabhesbymsabdepothghtnBleyacdilii bRlcohd \da-idid s vaad ddid st film
press to drop onto the filmfto press the filmafter the filmhas been

rel eased agdcgh@PpelinOpkessasdtbi Lfrebeithi egdsakife ‘thenidkcpgean d idmi \end

drives said second film presses to:lift both ends of the dropped film and

t hen QEt othefif gébeoﬁtl ot ahbefammveot be fblove sulmed fddmneaid second
‘drive drives sald second film presses to then drop orito the -
£ilm to press the film, and said first drive moves upwardly

said first film press so as to have a clearance between the

film.aﬁd,said first film press.

- 44. A film peellng apparatus accordlng to claim 32,
‘wherein said flrst drlve and said second drive move said
first film press and said second film presses,'respectivelyr_
such that said first drive moves said first film press abovep
said 1ocds of movement of the film and.said second drive .
moves said second film presses'below said locus of movement
of the fllm when the peeled film is belng moved over said’
fllm rece1v1ng table by said peel hand, said first drlve
drlves sald first fllm press to drop onto the film to press
the film after the fllm has been released and dropped onto
said fllm rece1v1ng table, said second drive drlves said

'.'second film presses to llft both ends of the dropped fllm and
then get out of the film to be above the film, sardlsecond

drive drives said second film presses to then drop onto the.

This Is the replacement shéet - |
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drive drives said second filmpresses to then drop onto the filmto press
the film and said first drive noves upwardly said first f“lﬂ!H %Ilﬁﬂllﬁﬁlm
“to have a clearance between the filmand said first filmp

peel i ng apparatus according to claim34, wherein said first drive and sald
"second drive nove said first filmpress: g¥sa|d second fil m presses,

respectively, such that said first drive es said first filmpress above
52 said | ocus. of novenent of the.film and said sebond drive noves said

' d fil I Wgﬁp
' ;S)gglogd f: I @llﬁg“egée%&%oegg%gﬁrl gg.l gld?ﬁ m rece| VI ng %J%I ‘t S da%gg
~hand, sai dﬁE' PSFm s V@lq.ErL?%ss.-:a's% e Slo HdvB i eédﬁeéfhrﬁéé’po@mgeﬁ hendilm |

to press t ter t f11 mhas been rel eased and dropped onto said
filmreceiying hall 8aidaird ($eCc¢dnfligreari ves said second filmpresses to
lift both ends of the dropped filmand then get out of the filmto be above
.the film said second drive drives. said second filmpresses to t hen drop
onto the filmto press the film and said first drive noves upwardly said -
first filmpress s@s5as hofhiamepeedlifar appa dadineeatddiwiifid ecarslsigh B3 r st
~filmpress. 47. A filmpeeling apparatus according to claim35, wherein
sai d firstwHeireg@nasdidaifd rsecdrd ver ianel madel saabrid rdative Inoyps essidind sai d
second fil m presses, respectively, such that said first drive noves said
first filnfmrsssfahmvpress and said second film presses, respectively,

' such that said first drive moves said first film prese above
said locus of movement of the film and said secchd drive
mcves said second film presses belcw said locus of movement
of the film when the peeled film is being moved over said

Cfilm receiving table by saidlpeel haﬁd, Eaid first drive
drives said firet fiim preSslto drop onto the film to press
‘the film after'the film'has been released and dropped onto
said film rece1v1ng table, sald second drive drives said
second f£ilm presses to llft both ends of the dropped film and |
then get out of the film to be above the film, said second
drive drives said second film presses to then drop onto the
fllm to press the film, and said first drive moves upwardly
sald first £ilm press so as to have a clearance between the

film and said flrst_fllm press.

-46; A“film peeling apparatus according to claim 34,
whereih said first drive and said second drive move said
first film press'and said_second film preeses, respectively,

such that said first drive moves said first film-press above
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‘sai d Iocus of nmovenent of the filmand said second drive noves sai d seco
filmpresses bel ow said | ocus of novenent of the filmwhen t mﬂﬂjuﬂilg”ll'"”m
is being moved over said fil mreceiving table by said peel

drive drives said first filmpress to drop onto the fl|ﬂ1t0 press t i 1.’
after the filmhas been rel eased and dromged onto said filmreceiving

tabl e, said second drive drives said secérd filmpresses to lift both ends
of the dropped filmand 53 then get out of the filmto be above the

film said geqopd dei o folugs salt 38600 i LAPESSLSDADRL oD ont o

the fil'mt82p @%said T1rst drive noves upwardly said first

[I1m Pressnsged® shid e oRaC a3nP RoR e e dunadlid aith o o idgnd i | m

press.. m peel 1 ng apparatus -according to claim36, wherein said

first dri VSfaEHeSi*'lQmS%%d tHel YReTRve rSaind ifd oeing InBvde svendsial d
second fil mpresses, respectively, such that said first drive noves said

first fil mepigssedBovengitdplechy @ha i piEINthaid t aifd |fbmtd dwive second
drive noves said second filmpreSses below said Iocus of novenment of the

fil'mwhen ghevaeekadds iflidsits fiaimngresetoodros aintd ithe rbda imgprtesds e by
sai d peel hand, said first drive drives said first filmpress to drop onto
the fi-lmtehpr gismt a€thid whaf i hasf bean ae lsesed arshsinprpat dndpped
onto said filmreceiving table, said second drive drives said second film
presses toshifit £hathrecdd vihgt kabdeopsed d ﬁenqmlj drive drives said
second'film presses to lift both ends of the dropped film and
then get out of the film to be above the fllm, sald second
drlve drives sald second fllm presses to then drop onto the
fllm to’ press the film, and sald_flrst drive moves upwardly
said first.film press so as to have a clearance between the

film and said first film press.

47, A film peeling apparetus_aCCOrding to claim 35,
wherein'ssid'first drive'and'said sec0nd drive move said
firstsfilm press.and said second film presses, respectively,
such that said first drive moves said first film press above
said locus of movement of the_film and said second drive
moves said seoond“fiim presses below said locus of'movement
of the film when the peeled film is being moved over said
film reeeiving table by said peel hand,_said first drive
drives saidifirst.film press to drop onto the film to press
_the film afterlthedfilm has been released and dropped onto
‘said film rece1v1ng table, said second drive drives said

second film presses to llft both ends of the dropped fllm and
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T
t hen get out of the filmto be above the film said secom' | XES
"sai d second filmpresses to then drop onto the filmto pr Mm”ml@”w
said first drive noves upwardly said. first filmpress so ds fo have 3

- clearance between the filmand said first filmpress. 49. A filmpeeling
apparatus according.to claim-37, wherein said first drive and said second
drive nove said first filmpress and Snid second film presses,
respectively, such that said first drive nbves said first filmpress above
sai-d l'ocus -of novenent of the filmand said second drive noves said second .
film pressEtehIdw Ut Pf ckhe bilmotenkat abevenshei Eimlimefadidespeondd film -
I's being noved over said filmreceiving table by said peel hand, said first

drive drivBsleedr¥yestsaiq sererd #éalfarBﬁeéﬁﬁsypﬁethﬁﬁnﬁrsppp%e the film
?;E)Ie:a, t Qgi %{Jlsrénc'g‘?\azp%esfes(/neéﬁ‘:" ieg’ig‘gsg‘?r‘lgd_s%%gﬁggiggﬁogigggefg‘yf’rﬁpslr fe‘g’f?"l‘a\él&nl% lends
second dr ALt VARt SEFIR EReRR 99197 prestaye: 8 FAGAZAPGS BRESSERe PRI m i
20 5s to ARt e PR e AE Bt BETRET T Ahd sai 4 1 rst f1impress’ S0,

A film peeling apparatus according to claim38, wherein said first drive
and said second drive nove said first filmpress and said second film

presses, respectivgdy, gueind \odePAhg dppatatilVacEBYaEngatd Erath BBl M
press above o - T S
wherein said first drive and said second drive move said
first film press and said secqnd film preéses, respectively,
such that said.first drivé moves said.first film.preés abéve"
 said locus of movement of the film and said seéohd drive
' moves saidlsécond film prgsseé below said locus of movement
of the film wﬁen the'peeled film”is being moved-over_said |
film ieceiving taﬁlé by said peel.hand, said first.driye
drives said first film preéé to drop onto the film to press
the film after the film has.been.released and dropped onto
said film reCeiving table, éaid second drive drivés sai@ll
second film presses to lift both ends of theldropped'film and
then get out of the film to be above the_film,.said.second
drive drives said sécond film presses ﬁo then drop'onto the
film to press the film, and said first'd£ive moves upwardly
'said.first film press so as to have é,clearance_between_the

film and said first film press.

49, A film peeling apparatus according to claim 37,

.-wherein said first drive and said second drive move said
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sald | ocus of movenent of the filmand said second drive an¥es—sard”§666ﬁaﬂ’—

filmpresses bel ow said | ocus of noverent of the filmwhen t t““
"is being noved over said filmreceiving table by said peel ﬁm \\m‘
drive drives said first filmpress to drop onto the_fl|ﬁ]t0 felnd
after the filmhas been rel eased and dropped onto - 55 said f|In1rece|V|ng '
tabl e, said second drive drives said secoftl filmpresses to lift both ends

of the dropped filmand then’ get out of the filmto be above the film said

second g dh) YOS SO S USSP NP AUl bRLIT L

press the FAVe Troves upwar alrd ess
S0 as 10 hav%g tha%2216€ %'}Néeni‘ddég ﬁafﬂstﬂ rﬂlrﬁ'éf@&é e§§ovél A
f|In1peeI|ﬁ§ pparatus accor to.claim 3 erein said rst drive and -

sai d second qiy @ HRVS FSH grdernsct Jfi |eRPIEISn Al S 1 Ses@owk fdk (war esses,

respectlvely, such that .said first drive noves said first filmpress above

sai d | ocus pgfy B0 @B ts Riond & iflin Prfid tAink I58E wul dir iocusmyesneedtiesecond
filmpresses bel ow said | ocus of nmovement of the filmwhen the peeled film

i s bei ng nmeyedhev e lxivhehn [the geeilddd iflablis heivey dngpesd dneend, sabd d first
drive drives said first filmpress to drop onto the filmto press the film

after the fiilm hetdiedng eladdzedyarsd idr qeeeld harmidy, swid fiimst edeivéng
tabl e, said second drive drives said second filmpresses to lift both ends
of the dropgpadelsi lsmigndirst film press to drop onto the film to press
the film after the film has been releaSed and dropped onto -
said film receiving table, said second drive drives said
second film presses to lift both ends of the dropped film and
. then get out of ‘the fllm to be above the film, said second.
drive drives said second film presses to then drop onto the
film to press the fllm, and sald first drlve moves upwardly -

said first fllm press so as to have a clearance between the

film and said first film press.

50. A film peeling apparatus according to'claim 38,
wherein said first drive and said second drive move said
firstﬂfilm press and seid'second film presses, respectively,'.
such that said. flrst drive moves sald first film press above
sald locus of movement of the film and sald second drive
moves said second film presses below sald_locus of movement
of the film when the peeled film is being moved over said
film receiving table by said peel hand,lsaid first drive
drives seid first film press to drop onto the film to press

" the film‘after'the film has been released and dropped onto



then get out of the filmto be above the film said second
said second filmpresses to then drop onto the filmto presﬁ"llm"m“lmmulll
said first drive noves upwardly said first filmpress so as to h s
cl earance between the filmand said first*film press. 56 52.. A f|Im
. peel i ng apparatus according to claim 40, wherein said first drive and said.
second drive nove said first filmpress aﬁﬂ sai d second film presses,
respectively, such that said first drive noves said first filmpress above
sai d | ocus &fidmfidmentecdivtireg fidmiendsasi dseeenddddiveedmbves saiid second
filmpresses bel ow said | ocus of novenent of the filmwhen the peeled film
“i's being nuessbmy efilsaipkdsses rexelifngetibl endy cfi theedropped, f4dmdandr st
drive drives said first filmpress to drop onto the filmto press the film
after the ftiHen hget boeh ofe| s ol vt @lrlep preevet Bhe af 1M | aaidcEPGPRE
table, said second drive drives said second filmpresses to |lift both ends
of the dropiide idmiverl 93ich spaonslitLbkm (PEe$$% +@ bReALBYRPt ABER FAR said
second drive drives said second film press S tfo th P onto the filmto
roos the IR H@LeR% 19 L VAMGRAL o e bl LR g ?V?—gtuwwbwess
so as to have a clearance between the fjl and salg first f BEﬁS

¥ I'FS r|ve

Afilm peel-°1"’-h’cjj afpfp‘?ff"a m R it 13° iV, 2 WheFRFAD ggl

and said se d d ve v, d firs m press and said second film
presses, spfg)firék ilm érééé

51. A film peeling‘epparatus'according to claim 39;
wherein said‘first drive.end said second drive move said
firstgfilm press and said second film presses, respectively,
such tﬁat said first drive moves said first film.press above
said locus of movement”of the film and said second drive

~ moves said second £ilm presses below said locus of movement
of the £ilm when the peeled film is.being moved over said
film receiving_table by said.peel hand, said first drive
driVes said first film press to drop onto the film to press
~the fllm after the film has been released and dropped onto
said film receiving table,_sald second drive drives said
_second film presses to lift both ends of the dropped film and
then get out of.the film to be above the film, seid secohd
drive drives said second film presses te then drop qnto.the
film to press the film, and said first drive moves upwardly
said fifst film press so as td_have_a clearance between the

film and said first film press.
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such that said first drive noves said first filmpress above said | ocus of
nmovenent of the filmand said second drive noves said seco mm“umﬂlmmﬁ IIII
bel ow sai d | ocus of novenent of ‘the filmwhen the peeled f

" noved over said filmreceiving table by said peel hand, sai 8 ffrst drive *

57 drives said first filmpress to drop onto the filmto press the film

after the filmhas been rel eased and droppgd onto said filmreceiving -
tabl e, said second drive drives said second filmpresses to lift both ends

of the dropped fil gand Jisecongg?gyingre@&réthm eceﬁdilheveot Eqﬁw qp,said

second drive.drives sai es to then drop onto the filmto

press the fiyldpe BidSad dfii:éétdgivbé(eaHEV%lap%EQhM aziidel Mbyk Ghli@ press
so as to have a clearance between the filmand said first filmpress. 54. A

filmpeeli r&mafﬂmwﬁ@@@r&wgséma@ac@ﬂa of 1rl praBsEst, 0 radpediteneily, said
~filmpeeling apparatus further conprising a board feeding deV|ce for

deedi ng t hesurtarthat tdaidef Dyt dbpvaomendspsaidofiektt i¢ 1 preas abeveead
end or tail end thereof, wherein said adsorbing device includes a turn
tabl e bei ngsdiot alerhbed Dmceened eedf nphéi fidlnf andi dafidedengndediréee
adsorbing the board, rotating the board by [err] while lifting the board
fromsaid ﬂwﬂmgsaxd]esemmd whitlri presses ppelowasdifloleendi nd devement
includes a guide and a peel hand drive, said guide being arranged so
of the film when the peeled film is being moved over said
film receiving table by said peel hand, said first drive
drives said first film press to.drop onto the film to press'
the film after the film has been released and dropped onto
said film receiving table, said second drive drives said
second film presses to lift both ends of the dropped film and
then get out of the film ﬁo be above the film, said second
dfive drives said second film presses to then drop onto the.
film to,piess the film, and said first drive moves upwardly

said first film press so as to have a clearance between the

film and said'first film'press.

53; A film peeling apparatus according to claim 41,
wherein said first.drive and said second drive move said
first film press and said second film presses, réspectively,
such that said first drive moves said first film press'above
said lqeus of movement of the f£ilm and said secdnd_drive

- moves said second film presses below said locus of movement
of the-film-when the peeléd £ilm is being moved over said

film receiving table by said peel hand,'said first drive .
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as to guide said peei hand in a direction orthogonal to sald
by passing over the board, said peel hand drive causing said m@"wﬂ' @”m
shuttl e al ong said guide. ThIS S the repl acenent sheet Dat e:
51
drives said first film-préss.to drop onto the film to press
the film after.the film has béen_released and dropped onto
said film receiving table,_said“seéond drive drives said
second film presses to lift'BOth ends of the dropped film and
then gét out of the film to be above the film, said seéond |
d:ive.dfivés séid second film presses to thén_drop onto the
film to press the film, and said first drive mers upwardly
said first.film.press_so as to have a clearance between ﬁhe _

film and said first fiim press.

‘54, A film peeling apparatus accofding to any one of
claims 6 to 53,_&hérein said film peeling apparatus'further'
comprising a board feedihg device.for deeding the board with
the overhanging end portion of the film as the_head end or |
tail end thereof, | |

wherein said adsorbing device includes a turn table
being located below said feeding line of said feeding device,
édsorbing the board, rotating the board by 90° while iifting
the bdaxd from said feedihg_line, |

and wherein.said peel hand forwarding device includes
a guide and a peel-hahd drive, said guide being arranged éo'
as to guide said:péel hand in a direction orthogonal to said
feeding line by passing.over the board, said peel hand drive

" causing said peel.hand to shuttle along'said guide.
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