'e3e@6T@L ' G.ASS PLATE CLEAVI NG MECHANI SM AND A TRI MM NG DEVI CE
BACKGROUND 'OF THE | NVENTION Fi el d of the Invention The pres i i
relates to a glass plate cleaving nmechanismand a trimmng 3ﬂmmwmmmﬁwmaﬂ
specifically, the invention concerns a glass plate trinm ng nmechan r
separating narrow nmargi nal strips (ears) of glass froma glass pPdt% al ong
prelimnarily fornmed score |lines by applying bending forces to gl ass edges
The | nvenidranQlsoGonaasipnfs Wik I NEsH GG epcartaReds WbED ke
af orenenti oned cl eavi ng nmechani sm scription O the Related Art A gl ass
plate trinmng device is known and is described, e.g., in Japanese
Unexam ned Patent Publication No. 8(1996)-253336. The aforenenti oned
trimm ng device is provi i pper d ssure nenbers for
applying a pressure to agéﬁgggbgygtQ%ogﬁ§oghRﬁﬁfé@g romthe score line. In
the case of trimmng a gla§§.~ i@ Fig. 10A, the | ower pressure
menbers apply pressure force Rg—oPwWar6 the side of the gl ass
inward with respect to the trinmmng score |ines and _Lh, ereas the
Upper pr essur 6 THENBEF S Do S LD e AR £ SR T TSR ks G LFPSrEhe.si de
of the glass G.outwar mﬁ%h.resgect to the score lines, La aEg Lb g:.e.,
from t he "§HLIGT HNEaf| EGIBRFEP, MY 4¥at berdi hgSPBFEEsCar&Yded®oped on
both sides of the score lines La_and Lh. The ears E separated al ong the

score |in@YePLiofd EBRCRENF dowAlanas Plate Eripmipg ReEhaRt i gif&ds body

B, which is forned after ﬁ?maﬂon )
separating narrow marginal strips (ears) of glass from a glass

platealongpreliminarily formed score linesbyapplyingbending
forces to glass edges. The invention also concerns a trimming
device equipped with the aforementioned cleaving mechanism.

Description Of the Related Art

A glass plate trimming device is known and is described,
e.qg., in Japanese Unexamined Patent Publication No.
8(1996)-253336. The aforementioned trimming device 1is
provided with upper and lower pressure members for applying
a pressure to a glass plate on both sides from the score line.
In the case of trimming a glass plate shown in Fig. 10A, the
lower pressure members apply pressure forces acting upward from
the side of the glass inward with respect to the trimming score
lines La and Lb, whereas the upper pressure members apply
pressure forces acting downward from the side of the glass G
outward with respect to the score lines La and Lb (i.e., from
the sides of so-called ears), so that bending forces are
developed on both sides of the score lines La and Lb. The ears

E separated along the score lines La and Lb, fall down. As
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of the ears E (Fig. 10B) , is transported to the next treatment position
wth predet'erm ned di mensi onsefined by the positions of the score lines. In
the known trimmng device the ears separated by trimming fall down into the
device and may crush inside the device. In particular, since the separated
ears fall under the glass plate tmansportation path, the device needs a
space and a container for collecting the falling debris. SUNNARY OF THE

| NVENTI ON T e v j t t he .above

pr obl ens arf41 pr%V?ggéagﬁ§%gé§g?g§e%%r§§§ghlg¥%€%§§%%§an %gﬁ;atlmng

devi ce whi erformtr y separatin e her por on and
renove tﬁefcggga?%f§$ E’ﬁ&-aggﬁgsﬁs &r§§§p&& (jf&g Hﬁgaﬁeex I chani sm
of the prese |nve ion conpri.ses;  clea nd. suppart.ing nenbers
Por | ol enRRg P REbF hrTgds iR Setie fele | e 8 Sﬁaﬁgmﬁt%p&%ﬂw Biposi 1 &
directions and on both sides fron1the score |ine, the mechani sm being

char act eAZ Dy IHE 15T hat - the cl eavi ng menbers have pressure el enents
for applying pressure to the glass plate and first end faces which
intersect the &%%%%FEO@P%H%HQ%VH%EO?ﬁ@rr?e?ﬁié%%a%%% B miei9
vertically in upward and downward directions; the supporting nenbers are

i nst al | edaild gaWAl L8OV deXiger pREtMan ¢ Tded Nef dehbhe | e ¢]) member s,

have edges spaced in
particular, since the separated ears fall under the glass plate

transportation path, the device needs a space and a container
for collecting the falling debris.

SUMMARY OF THE INVENTION

The present invention is aimed at the solution of the
above problems and provides a glass plate cleaving mechanism
and a trimming device which perform trimming by separating the
peripheralportionsandremove the separatedearsaswasteglass.

A glass plate cleaving mechanism of the present invention
comprises:

cleaving members and supporting members for cleaving by
applying a pressure to a glass plate in mutually opposite
directions and on both sides from the score line, the mechanism
being characterized by the fact that:

the cleaving members have pressure elements for applying
pressure to the glass plate and first end faces which intersect
the pressure elements, the cleaving members can be driven
vertically in upward and downward directions;

the supporting members are installed in parallel with said

first end faces of the cleaving members, have edges spaced in



3 the horizontal direction fromthe first end faces, and can be driven
vertically in upward and downward directions; the first end faces of the

cl eavi ng nmenbers having first glass suction nmeans opposite to the
supporting nmenbers. Since, in the aforenentioned construction, the debris
of glass forned as a result of cleaving is supported by suction action of
the first glass suction neans, t Re gl ass debris does not fall down on the
gl ass plahe AEANSPRELRLAORPRISh FHUm @XATRL 8sti End headWeL RUEEACSOf the
treated glass plate, which rests on the supporting nmenber, 1s coated with a
filmandgtelam 9g ks pentonmed Oy louerd g Lhe 4 eauda ber and
separating a nmarginal piéce of glass along a pre-score I'ne by applying to
t he upper sur e I a_do i 0 for | opi ng a
bendi ng nnnen%ﬁgtﬁg£%%3%59g%%%?%?%d¥%§q%ﬂ%%0ﬁ%%%%%ﬁ%I%eh%?ﬁkgt%ggﬁgd to the
film Th f.or nti.on S orti of 1 he separate iece of glass
w il be §&%S§r?g§tgfﬁt ﬁ“%?%&%@%%&% gr? oT'% Re HR T ln% é&sesm%p Yt'e suction
means. This glass debri,s can be | ater discarded .Q., after. noving the

Cl eavi ng merbEr E8 o Brdfoarnensh it sane Phorhidnr ot RRRHER of the
device of .the iLnvention the first glass plate suctiaon ans is de in the
f or m of ngFﬁrg???ﬁdo?ss%é??%ﬁi&xﬂétgiﬁﬁQ%?Qaﬁg §H€P95ﬁg§ EX ?H%gg?ﬁss pl at e
under the effect_of a _negatiye pressure. The glass debris can be easily
Separ at cACELBM ARSI CEE T HLARS SET IO BRoDE T F BRI B bEed TaSand

di sconnected fromthe source vacuum Provision of a plurality of_suction
eIenentsnPécﬁﬁﬂﬁagQ¥Qnﬂﬁxﬁh?rﬁf%ﬁs Phate nGFRRAPRF bA é?@dPSngs EPFi ps
formed as a result_of trimm ng. The pressure el enent of the aforenentioned
cl eavi ngSKERBER hak TS HBERAMUTAGP RErTOATER TG 42%S PdafiSas¥P $GBpor ti ng
el ement that intersects the supparting nenber via the_glass edge, and a
second ehfSFES CheREPPPESFNFY SRR SEmT & FORES A e £1d trAgePenent
with a substantially horizontal surface, so that when the glass plate is
transpor t&dPegfgrmegy by paWerdpHyEYEr CLER¥1GFAESMPST naP At aFRREAFARY

hori zontal position wth the use of the aforenmentioned gl ass supporting

el enent . 29PREBLIPRARIYED s IdE5Sr &L 8AILY RIKRANF T ridmablyi pRPEBAPEd gl ass
pl ate can al so be arranged al ong the second end face, position _of the glass
debris cif beesirBfY iFedachett geed%b@% T AP aRS Y Perrasey S§appsrt ed,
suspended, and held by vacuum action of the first glass suction neans .

Al t hough fPRESERRRE "8 FacE HORARE Y RS REPEF 68P26RIFEARY FoR2VIRIcan al so
be inclined. It is recommended that in the cleaving nmechani smof the
present Whvérit§ehi mptragsedttetiedaiimng FBRFGT BEeHerRhpBFPERESReNnbDer s
can reciprocate for noving towards each other or away from each other in
nut ual | yPepEésrt efdthectponsated phate thk Hfdorenmddtli SfedUPPPEtesdubti on
means can_approach the separated gl ass debris suspended fromthe film More
speci fi caAbrySuGhkpn @tderon AftEhe fésa&i 11dns PLREScHealt Ay Masitser TR4S| ocat ed
closer to the sugpqrting menber, there is a higher risk of interference

wi th t hegdégsr debdigl £88 bebrlpserTRésersLed uRdar (t Bf§er moving the

cleaving member to a predetermined position.

In the cleaving member of the device of the invention the
first glassplate suctionmeans ismade in the formof aplurality
of suction ports which are suctioned to the glass plate under
the effect of a negative pressure. The glass debris can be
easily separated from the suction means as it can be freely
connected to and disconnected from the source vacuum. Provision

of a plurality of suction elements facilitates supporting of



Cohdipion it'is recomended to nove both nenbers apart, while after
cgleaving it is recommended to bring the first suction 5 el enent toward
the glass debris, so that the debris holding conditions can be i nproved.
Furt hernore, the cleaving nechanismof the invention is provided with a

gl ass- receiving means which is ldocated under the edge of the

af orenenti oned supporting nenber and has a substantially horizontal surface

for recelidifind ke At ghhis §L§P§%§t%npé'd Gav1 00,1 Ther RiAsag el enent

of the cleaving ne secon ass suction neans located opposite to

the afor ement iged. ol 3352 9GS NN0: ELETRNL o UGh SUCLLOD JERDSRE Pe

required for cleaving glhass plates ave coatl ng

glass plate is not coated with the fjl the debris will fall directly into
The gl asaiTechi Ry Moahel 1 FPthEPHbPE, Shbeattoncof IRE SERBRE Wil i on
means in the pressure .elenent of the cleaving nenber on .the side opposite
Lo the gl diivA il THERE T e 11 S8 SRt (TS Lo i Saaebr i s by
the suction actiqgn. The aforenmentioned second suctjon, neans forned in the
cl eavi ng %aﬁ?gﬁ\?%qo% FBAHG e apﬁscsle@"dtrég‘B?cé%%?%ﬁaﬁrﬁiergl@fsfsect of a
negative pressure can be made in the formaof a plurality of el ongated

sucti on CPHRIYSI 1 SR fadd & Sthe tarddSdrey AefiéC R Lt ke rdidd€ f aci ng
the gl ass-receiving elenent . As_these suction openings are arranged in

| ongi t udiFRaIthdY sbErokhe Fégssredahe h?s“alf?@mﬁgeﬁuﬁ 1§ agty ix&Sdn of
pressure to the glass plate. Irrespective of whether the suction neans are
made in tHROVFM ofhg S 3T é Setpiyer Bird dét § SRrdpemited BesbEian Mikhal ity of
| ongi tudi nal | y-arranged sucti on openings, the suction 6 action devel oped
under thehd PEEtOHIENE dbYEeTTRt Hreed Gla sk FIPPEFFABPE RN eve®idcofery | ong

and narrow gl ass strip. .
glass debris separated by cleaving from a film-coated glass

plate can also be arranged along the second end face, position
of the glass debris can be stabilized, and the debris can be
more reliably supported, suspended, and held by vacuum action
of the first glass suction means. Although the second end face
normally has vertical orientation, it can also be inclined.

It is recommended that in the cleaving mechanism of the
present inventionat least thecleavingmembers or the supporting
members can reciprocate for moving towards each other or away
from each other in mutually opposite directions, so that the
aforementioned first suction means can approach the separated
glass debris suspended from the film. More specifically, when
under initial conditions the cleaving member is located closer
tothe supportingmember, thereisahigherriskof interference
with the separated glass debris. Therefore, under this
condition it is recommended to move both members apart, while

after cleaving it is recommended to bring the first suction



As the ¢l eaving nenber of the cleaving nechani smof the invention can

reci procate in the longitudinal direction of the first end face, i . a .

in the direction parallel to the surface of the elongated gl ass debris, the
| atter can be reliably transported to the discarding position wthout
interference with other parts of tRe mechanism Furthernore, in order to
inprove reliability of supporting of the glass plate with the supporting

el enent, ehilore tPR&HRMAD! o %lf%rs%Vid@%rtiQQ GLeawaRg tFRC 'Eﬂ%%:r;i@t ﬁfgltd*l%g

invention wth third glass-holding suction neans fornme

af or ementjonad ;SYRPLd N € eg A glass plate trinmng device of the
i nvention conprises a transpdrtation device for transporting the gl ass

plate in a hozanalydlid echiol: 00¢ngl nk b, AL OFLPLNRY Gl ASS, Blat €
cl eavi ng nmechani'sis T ocat'ed near the fronl end and the rear end of 3t he
transportation device; _a front edge detection device far detecti t he
front ed&g o(\)’fldtehd:wélgglsg %]Iaaﬁse, rteﬁ%léfflgrgegr%%ﬁp Foned” rjo%ﬂoé:c?gee éllng i on
devi ce b%jng kpcat%g ear%%he fropt end of the aforene tioneg

t ranspor 28 6T %Fe\i P A A FRAN HUY e dRRRY T bt deVFERRSF ofPHel86t Png t he
rear edge of the .gl.ass plate, the aforenentioned rear ed detecti.on device
bor o' | oGHDEF A EReh Dbt S o ERE S G ERBRLT REGTE TLtSAERG Bat | on
devi ce. The use of .t he nechanisn? descri bed aaove makes it possihle to
facil it atEPREAHRD P Yot G H ot CaRd S S RISTER Y RE §PEsS1FRAEE%Nd to
di scard the glass debris, fornmed as a result of cleaving, snoothly and

wi t hout &ETERITE2S| FerPni IRt sisty-on 88208 {PFATPErIPRRRIL F¢ dit téiedes of
the glass plate, the plate can either be hold by suction and turned by 90
by rot at iarﬁ;’rtel’f@nstd&q% HBAATE G HNBHEFIT a CUCH- BHBILd O5n MERE S

af orenenti oned transportation _device and turned by 90 with the use of the
turn-tabM@% & FEREGREh T O ich#aig "en iR S| flgtes which do not have

coating films. If the glass plate is not coated with the film,
the debris will fall directly into the glass-receiving means.
Furthermore, locationof the secondsuctionmeans inthepressure
element of the cleaving member on the side opposite to the glass
receiving means facilitates supporting of the glass debris by
the suction action.

The aforementioned second suction means formed in the
cleaving mechanism for holding the glass plate by suction under
effectofanegativepressurecanbemadeinthe formofaplurality
of elongated suction openings in the surface of the pressure
member on the side facing the glass—-receivingelement. Asthese
suction openings are arranged in longitudinal direction, they
prevent misalignment duringapplicationofpressuretotheglass
plate. Irrespective of whether the suction means are made
inthe formofasingleelongatedsuctionopeningorofaplurality

of longitudinally-arranged suction openings, the suction



and right edges. According to another enbodinent, the glass plate trinmng
device of the invention conprises: a transportation device for transporting
the glass plate in a horizontal direction; glass plate cleaving nmechani sns
of one of the aforenentioned types |ocated near both ends of the
t-ransportati on device; devices for positioning said glass plate in the
width direction |located at both sides of the transportation device; the

af or enentd oped, Qfe\(jecl%"‘;%écd)%n@‘%ﬁj theni fgsaidgk g ﬁé%eggtéﬁpgéc]%wfee Nﬁlg gl ass

direction being able of applying a pressure towa ges of

b “the meahaant SELE TR Y L e AR B B s R BB o i mg
debri s, 1 or med-ast i Pk b meb G Surott D! B ar erpte oy g, 1 f
bl ate cart B ThEroBEe e by RERET o ARG TUIFoc By b HyForaridts A e
Cr anspor o1 5 S8 FECartl ¢ ur HEHEBY GO S t 1P ME e S CONERT (R8¢ f or
mbodi mort hE 5FSe8REFe: & rrmSy devi e of AEREL ROEnbror SO es: a

Ly ansportaly o el o O L LANSPOLLL00 Lhe dldes plate @ horlzonta
with other parts of the mechanism.

Furthermore, inorder toimprovereliability of supporting
of the glass plate with the supporting element, it is preferable
to provide the cleaving mechanism of the invention with third
glass-heclding suction means formed in the aforementioned
supporting element.

A glass plate trimming device of the invention comprises:

a transportationdevice for transportingthe glassplate
in a horizontal direction;

oneof the aforementionedglassplate cleavingmechanisms
located near the front end and the rear end of the transportation
device;

a front edge detection device for detecting the front
edge of theglassplate, the aforementioned front edge detection
device being located near the front end of the aforementioned
transportation device; and

a rear edge detection device for detecting the rear edge
of theglassplate, theaforementionedrearedgedetectiondevice

being located near the rear end of the aforementioned



af orementioned types |ocated near both sides and near front and rear ends
of the transportation device; devices for positioning said glass plate in

the width direction |located at both sides of the transportation device;

a

device for detecting a front edge of the glass plate | ocated near the front
he transportation device; ahd a device for detecting a rear edge of

end of t

the glass plate | ocated near the rear end of the transportati on device;

aforenen{}ggggogggkggﬁ fac;p@si tioning said glass plate in the width

direction can apply a pressure toward both edges of the glass plate in a

t he

direction perpﬁ@&'h%%'oa{tﬂé’mgpﬁakﬁéﬁé,%%rst i Qﬁéx‘?&@ia%-si oé‘??%!ﬁ% entire

construction nakes It possi

peri pher

BRI EF DE

e to trimthe glass pl-at'e” over

BTN T BN Kb et e Rk R A S b1 e

I I trinmm i d i th di t t
o 205, PLR1S,UAAT DY 4660 U ASGRIIANER ML) e SROTLIBOLOL B
t devi f Fig. 2. . Fig 4, i ight-h Vi f the devi f
408954 coulo B o 1ot S AL 00 M B Blcdhenovice of

vi ew of
Fig. 2.
of Fig.

giso to trim left and right sides of the glass plate, the plate
can either be hold by suction and turned by 90° by rotating
the suction device, or attached to a turn-table on the
aforementioned transportation device and turned by 90° with
the use of the turn-table for subsequent trimming on the left
and right edges.

According to another embodiment, the glassplate trimming
device of the invention comprises:

a transportationdevice for transportingthe glassplate
in a horizontal direction;

glass plate cleaving mechanisms of one of the
aforementioned types located near both ends of the
transportation device;

devices for positioning said glass plate in the width
direction located at both sides of the transportation device;

the aforementioned devices for positioning said glass
plate in the width direction being able of applying a pressure
towardboth edges of theglassplate inadirectionperpendicular
to the transportation direction.

Theuse of themechanismsdescribed abovemakes it possible

to facilitate trimming of both left and right ends of the glass



Fig. 6A'is a partially sectional side view on an essential part of the
t.rimmng machine of Fig. 2 with illustration of the front cleaving
mechanism Fig. 6B is a sectional view along line VI-VI in the direction of
the arrows. Figs. 7A to 7F are schenmatic side views illustrating operation
of the rear and front cl eaving nmeghani sns shown in Fig. 6. Fig. 8 is a side
view on an essential part of the trimmng device of Fig. 2, illustrating

the fil mrenovin c anisnlmg' . _8A sh t he ondh%ion prior .to renmova
of the fFLRCCARerrE. OBECERBuEP EHe S onaTTT B GUT TS EHovar SaP Enger 1 I m
Fig. 9 is.a_partial sectional side view on an.essenti%i part . of hge
trinningc&§9§&Q9ﬁ %ﬂ%ﬁtg%ytﬁ%ngé&%PP$L§FP§HHﬂ?%NIaJ:%rh%t?§ea fhod of
using the front cleaving chanisg;. Fig., 10Ais ﬁ hggavieM/of an_obj ect of
trimm ngRRRSERE okt b 18 IgiSYs 2prat 82 v 1 st Ofet PR eSS BigteroBles a top
view ~o of the glass plate after trimmng. DESCRI PTI ON OF THE PREFERRED
EVBODI MENES tBr &2t icddihegxaapieds! by stisd igiraasd plugine cPeAA My wech&ANSm and a
trimm ng device of the invention will be further described with reference
to the afth&chTéchtah REYIFg. °f adtaardeldi mensrsRatabilew @f &hgl ass
plate trinm ng
aforementioned transportation device and turned by 90° with
the use of the turn-table for subsequent trimming on the front
and rear edges.
According to still another embodiment, the glass plate
trimming device of the invention comprises:
a transportation device for transporting the glassplate
in a horizontal direction;
glass plate cleaving mechanisms of one of the
aforementioned types located near both sides and near front
and rear ends of the transportation device;
devices for positioning said glass plate in the width
direction located at both sides of the transportation device;
a device for detecting a front edge of the glass plate
located near the front end of the transportation device; and
adevice fordetectingarearedgeof theglassplate located
near the rear end of the transportation device;
the aforementioned devices for positioning said glass
plate in the width direction can apply a pressure toward both
edges of the glass plate in a direction perpendicular to the

transportation direction.

The above constructionmakes it possikble to trimthe glass



device in accordance with one enbodi nent of the invention . Fig . 2 is a
side view of the device of Fig. 1, and Fig. 3 is a top view of the device
of Fig. 2. Fig. 4 is aright-hand view of the device of Fig. 2. The
followi ng description will be nmade with references to Figs. 1 through 4. A
gl ass plate transportati on nechami smused in a trimmng device 1 of the

i nvention consists of horizontal belt conveyors 2. Aglass plate G placed
onto the Eeht convqﬁﬂrs .is transp orted ge dlrectl n of arrow A The
di recti oR~EhEwWA By SPRPTPIBG YL PAGUE 1o Wi © i PRERE R End the
direction opposite to thls arrow w || be called a backward direction.

Di recti ohSt gPﬁ@ﬁBBcGP&r9§§S§r§ﬁ§§8rpatﬁ8n (formard and backwar d)
directions in a horizontal é S Led _tran yerse or wi dt h
directions or Ieftmar%RFFEhB %IHFF Wt BngHEAPB§W§§§ in front and behind,
as well as on the lLeft and on the right sides of the conveyors 2, are
respective cIeg%gndiﬁhﬂtgﬁﬁﬁogﬁmﬁﬁsﬁﬁﬁﬁéﬁ§q%ﬁfFBIﬁ%ﬁﬁ}%%@tﬁ+%§énﬁlate by
cl eaving and separating ears from plate nmargins. The cl eaving and

suppor t | B§VAERbERs 2E6LHANGEa¥S thI 86 EMeARLME e Garihasl N VEHESO hechani sns
are the following: a front 11 cl eavi ng nechanismfornmed by a front

cl eavi ng menbeFig-akdisg ﬁr§ﬁﬁesUB§UrPﬁnghﬁeﬁﬁéﬂC? of Féar- dl-eaving
mechani sm fornmed by a rear cleaving nenber 4 and a rear supporting nenber
8; a left cleaWVitg AeéRani $oPf vipwdoby thel éeviclee®fi Agdnerdber 5 and a | eft
supporting nmenber 9; and a right cleaving nmechanismformed by a right

cl eavi ng nenbefFig- aAdis pi ghohsuppodt vagwnedbdhel Glevilee sfforfdigentd-oned
supporting nmenbers 7, 8, 9, 10 can be lifted by nmeans of an air cylinder
11, whereas thEiqto&émtSii@ﬁaemi@W@avangasm&rﬁ@ia:l Bar#, of thentir smwangbe
lifted by means of an electrically-driven servo cylinder 12 . The speed of
t he strokechadeaodt dpgi-ng .position of the servo cylinder 12 can be adjusted
with the use of a mcro-adjustnment nechanism The glass plate G has score
lines prelimnBLglyX deredarbial sy swurdtdomdalos iBeedlawngntameegsassial ong
these lines by applying forces to the glass plate acting in nutually

opposi t epeertt bfakthdi ted¢tmmang fmrohihheoSuPpgrt Engibhditleavragioenbérs which
squeeze the glass plate on both sides of the scoring lines. Mre

speci fi cahkeyfrdamecdappontimechmenir;s $UgposB ishesgbassnplatiewzipom bel ow,
whil e the cl eaving nmenbers press on the glass plate Gin the dowward

di recti oniheoMItNg mar gihealdi(resntien sifdehef artmowscore |ine, where
downwar d- di rect ed bendi ng forces are devel oped. As shown in Figs. 2 to 4,
the front clea¥Vigg.ndaber JFartd chermticdt emidagviewbei llusanat éogprocat e
in the leftward and rightward directions by neans of so-called rodless

cyl i nder speration of the rear and front cleaving mechanisms shown in

Fig. 6.

Fig. 8 is a side view on an essential part of the trimming
device of Fig. 2, illustrating the film-removing mechanism.
Fig. 8A shows the condition prior to removal of the film, and
Fig. 8B shows the condition during removal of the film.

Fig. 9 is a partial sectional side view on an essential
part of the trimming device of Fig. 2, the view illustrating
an alternative method of using the front cleaving mechanisms.

Fig. 10A is a top view of an object of trimming in the

form of a glass plate with score lines. Fig. 10B is a top view



12 13 used foor nechanical joint . As will be described later, such

reci procation is needed for transporting and di scarding the separated gl ass
plate ears E toward the side of the device 1. Although, in the illustrated
enbodi ment, the rodless cylinders 13 are | ocated above the glass G
transportation path and extend tolfhe left, if necessary, they can extend
to the right. The left and right cleaving nenbers 5 and 6 and | eft and the

ri ght su rtin @g@p e caonstructed so that they can be noved
inthe |le tﬁg$3%gh r&%%?%%?ﬂgﬁ%gé%gﬁﬁﬁéyaz th respect to the left and right
score |ines of theD% & ' e\ and right
positioning of th 5 GHy—h A—ehe } and and ri ght - hand
posi tioni ng megbers .25 and 26. As own.in Figs, 3 .and 4, the left cleaving
erber 5 and ¢ RS S CPRAIRHES mdnbieh B Aanb PRER IR HEERER 8, var o
and rightward di.rections b s of a screwt feedin chanj s

consi sti A§%F 100G Lhaf en%a%h%lﬁvﬁﬂ?'lf’ﬁ‘d”(lgﬂgﬁu?t% \%\EFFere?escri bed
| ater, these reciprocation notions are needed for defining dinmensions of
the scor &dty FSEFRE Thortd s FGashed 1ISF2 g% i ons of the score lines La
(Fig. 10A) . The screw shaft 14 is divided intgo left and right parts by a
joint unit 15 Wﬁﬂﬂi}%Pé?EﬁﬁﬁéG¥§W&%9¥ﬁ%ﬁ%%w6?@Hﬁ?%&?%ﬁFe%ﬁémméPB part
14a of the screw has a left-hand thread, while the right part 14b of the
screw hasley iqeght 2R&RE deREEaH. tiThre sEPeR1ERAt 0 B 4hpd niinterPT -nt §1Fot at i on
by a notor 16 via a chain 16a so that both cleaving nmenbers 5 and 6 can
synchr oncdudyaappeeachev aB thevaleyicackfofher &r WAy 9 o ddcl® 6PRer in
mutual |y opposite directions. It can be seen fromFig. 4 that the |eft
support i g-eversberhg dadiehect i Suppbidi-ng hermarldtd dwng &digpr 6€ate in
the leftward and rightward directions by neans of a screwtype feeding
mechani srhhsodsvéciengf of 1. sor eheh&plle7ingddes auiPthen E#ﬁi&?ﬁ mafe w |l be
described |l ater, these reciprocation notions are needed to displace both

af or enentiidied afmnsarasy rtq R gamel dilveidlord f or conpliance with the

| eftward and rightward novenents of the aforenmentioned |eft and right

cl eavi ng nenbersgbaaneleteTheanepeyt shbdr mezhag ignvisled iinne s rthiemtingnd ri ght
parts by a joint unit 18 which interconnects both parts of the screw. The

| eft partdevZaeol aththecimasieritdsomcpréishamt hhréadntahibel t konvieghtrspart 17b
of the screw has a right-hand thread. The screw shaft 17 is driven into
rotationzy aAngilesslPlsda hat pherhdsypor tiing bedbercproreywrs102can
synchronously approach toward each other or away from each other in

nmut ual | y toppogideta] recthendgireot gt 2rtrowdh . r €flee aghicee aiuiner showR0
designate guide rods for guiding the front, rear, left, and right cleaving
menbers Ry 4hB ando® wWallnget leeild egpwearib mralr dodhnactiopyeaedt $he
Simlarly, reference nunerals 21 designate guide rods for guiding the
front, redrredtefan cprbsitghttsuppbs tdngowewbel sbg, cglled andatBwaurdi ng
their upward and downward novenents, whereas reference nunerals 22

desi gnat elimddsl arods f Birkefttions perpendicular to transportation
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(forward and backward) directions in a horizontal plane will
be called transverse or width directions or leftward-rightward
directions. Arranged in front and behind, as well as on the
left and on the right sides of the conveyors 2, are respective
cleaving and supporting members for trimming the glass plate
by cleaving and separating ears from plate margins. The
cleaving and supporting members form a glass plate cleaving

mechanisms. These mechanisms are the following: a front



and right cleaving nenbers 5 and 6 during their novenents in 14 the
| eftward and rightward directions. The guide rods for guiding the left and
ri ght supporting nmenbers 9 and 10 are not shown in the drawings . It is
assunmed, however, that they are present as well. The trinmng device 1 is
equi pped with a front positioningidevice 23 and a rear positioning device
24 for positioning the glass plate Gduring its novenent in the front and
backwar d. di We! el | g t I 0si ti.oni iceq2 nd a

- é@fﬁ%gﬂ%chgﬁl 5 §5’§n&‘1 153{% ﬂéntfhéeié%&mg'gp%ﬁ%é%% @

right posriioni evi ce or positioning gl ass uring its

novenent_in the |ef I, I war Lr i forepenti oned
positioﬁ?ﬁ%x)BVFgggggg}ggi&gﬁé%ggﬁg@i%ﬁ%%ggﬁégggﬁngéFgggsﬁlaf%r%§$nto a
positiorﬁ9 in which ihe score Iines4of%%he:géass are | ocated between
respect i V& IR nGrERE RGPt hg' nthbet £ ¢C P PT HIRY RS Lot r uct i on
of the front _positioning device 23._Since . the rear positionin evice 24 is
i dent i ca‘?,f%#)yc RRVHPEnTe BRI PBni HyFHRYikke %]t?gtbeciee%‘éﬁ‘%ég‘fm front
positioning device 23 is provided with optical sensors 2 9, which are
at t ached® 8892 sEHpTIPPHF QBWEeﬁéV1§%£?£%3Pq|ﬁ9%ﬁ%m%qg@ﬁﬁp%%b%ﬁard
directions. These optical_sensors can be positioned so as to stop the gl ass
pl ate G fArpredet %Fﬁ‘igﬁéoc%ﬁﬁ‘ﬁf?%ﬁ@mbeﬂﬁea’éﬁﬁ IS SRS AP IS Y uni nat ed
by a light transmtted via optical fibers, and are capable of detecting a
| i ght retPected fromthe gl ass plate G being transported. The invention is
not limted to the use only of optical sensors, and sensors of any other
type can be usBiefdtorgrerbhhened rpogerting membegipowh 8 Rirgsl. 93%o 4, the
left and right positioning devices 25 and 26 are provided with cylinders 30
for di spPacilidiae baf tmears r ioght 2megimscBtinfergllelss phareas t¥ard t he
center of the trinmmng device. It is reconmended that several such
posi ti onphgreeentésnpe Fhspulnednenbehe 3efd, andasd theapiatlsfeed . A
pressure pad 30 is attached to the end of the rod of each cylinder 30.
Initial bysieensnst ah allee @i daldersi B3y arase beo adjlisced by nddesspediol der s
30b which hold the cylinder 30 and can be shifted in leftward and ri ghtward
di recti on§. tlfheshdpkst apdt a ngthrpl 3on Rapl beor eaf | tlee servhectbimdef a rack
and a pinion (not shown) with rotation of the pinion controlled viaadial
30c. Seveé?aan be&divg tsatw i thothesheowe fi it kg odpddivmgse ndane Pranhet al | ed
bet ween the conveyor belts 2 for maintaining the glass plate Gin a
fl oati ngTheagkassaftake & hnd #Eghe wakne pegietliioninay idfy tleengidass ptate with
the use of the left and right positioning devices 25 and 26 can be
acconpl i shefladeefoo bheakseg ofhe tid aafordipegt itbeee fLhoasi hy prEISYWhdch
maintain the glass plate in a floating condition during operation of the
af or enentponed podie ghiag Mevicastihg i onttiveg lsonpprissteoferhecygl ass
plate facilitates its displacenent in the |eftward and rightward directions
and prot éérscthengl dgonpltEdte suwppacelifigoandardgangnd fmemdeessarlyicloper ati on
of the left and right positioning devices 25 and 26 can be perforned
synchr onegskgzwi theopérpasi phateé ohebafbrendasi ohethéestonhdgrighesel eavi ng
menbers 5, 6 and | eft and right supporting nenbers 9, 10. The foll ow ng
expl anat Momewspbkeciéligeélyo the shepmekhgngndembébBssapppetingheegbass. The
respective cleaving nenbers 3, 4, 5, and 6 have their |ower ends |ocated
above t hplokanSpérbat behopat Whofet heegtasavphat re@eand paasbeoshtheed
downward to the | evel below the aforenentioned transportation path by neans
of the sgiluescylandd snlthe dihwenweiml diertitdpedt dowier damguesenteas
acconpani ed by application of pressure to the ears E of the glass plate G
On t he otherideamflfhele oxeppiord | wge nepbengazd-81rectanbdfdarefbocased under
the transportation path'of the glass plate G and can be shifted upward to
t he af or agenteoré@dpedansportati on path by nmeans of the air cylinders 11 for
supporting the glass plate G from underneat h.

As shown in Figs. 2 to 4, the front cleaving member 3

and the rear cleaving member 4 can reciprocate in the leftward

andrightwarddirectionsbymeansof so-calledrodlesscylinders



Figs :, 6 and 8 illustrate construction of the front cleaving nenber 3 and
of the front supporting nenber 7. Since the rear cleaving nenber 4 and the
rear supporting nenber 8, the left cleaving nenber 5 and the |eft
supporting nmenber 9, and the right cleaving nmenber 6 with the right
supporting nmenber 10 have construk?ions identical to those of the front
cl eaving nenber 3 and of the front supporting nmenber 7, respectively, only
the latt rs. 3 T L] d I i i o] in Fig.
5 the SPnGrt £ag st et 18188 CREE kT Re e Rl Ebbaa i I 1 8
extends al ong_the, edge .of thsegl SS. Eate G . The trin}neceiang Egr 31 has
uctio s

a third $GECPERREHSEY 1327F6 EBSPRET4USE 58€ S SEREYIPHs5 Pl at e.
The aforenmentioned third suction er 32 | s _connect via a.pipe 32a to
Sucton HERAS “SanThas ee BHES LT e] E P g Aot RErORAE T (E BERiCRgL) -~ and
can be easily put under negatjve:-pressure 17 conditjion or rel eased from
The negabivEbBB st & Hoohb s bHet o A estu SRR B2 CHAEngers
substantiallg héfhaped cross section. The ugper hari zontal surface of the
bar 31 férndte %ﬁ?%%agﬁﬁﬁdﬁF?ﬂgaﬁéﬁiﬁ6ﬁn§ © R P BaEBAnchartEBYsuct i on
surface of the third suction nenber 32. During cleaving of the ear E of the
gl ass pl &Ce tEet Hefitthi id JFEESHR TenbEReY2 C8Bc FrESTthd ItdSs THi%kt'e G to the
supporting nmenber 7 . The_ aforenentioned cleaving nenber 3 is |owered into
the angul ar spabe iofkendyistuslrpvpeppeemrens at andgs ¥1d tied L a8Raped
profile of the trimreceiving bar 31. Descendi ng of the cleaving nenber 3
breaks t kBegkaghtpsapeod srdMertbrrscopad | her B PisHesckark S%gaﬁﬁt e part
down. One surface that defines the aforenmentioned angul ar space of the

L- shaped theivnseeds $PHgdbar the tefetwawanger i ghbrvasdrdiarect3ans Wheh t he
glass Gis coated with a film the part of the glass, which has been

separ at edelspecitedei e WefE aRAQE HoWh TFPEhd Fngsnadhdheors aisst Blabat act
with the surface 31a. In view of the above, the surface 3la can be coated
with a dénping@etaréanade’frlomafibbad sigbbirosihipeing @f dse gladfot her
surface that defines the aforenentioned angul ar space of the L-shaped

tri mreceileteds babelovrsies qplidsyd teftatend ahd 1igkls-lndndppeiséeniiog of the
support portions 31c with the inner vertical surfaces 3la formcutting
edges of mehdengppPdr téndy 4fenbers 7, 8, 9, and 10 . These cutting edges
function as fulcrunms for bending nonents devel oped during cl eaving of the
gl ass plate G asosfgowhe incbigsl.i Beend 418thhe lelfsaviiegviiegbregb8rabe
parallel to the aforenentioned trimreceiving bars 31 and have cl eavi ng
bars 33 eapgabhe wifgtpgerfenniing redmlght Snovemestipriacatweihorie dantavadidr ecti on.
The cleaving bars 33 are | ocated on the outer sides with respect to the
trimreceind i Petrwa3l. dfhectienvi hy beess3dhavesceevahypeakeerdosy
sections and can be shifted by a cylinder 34 closer to the supporting
menber 7meRemiemmopssietinysofiadectaeisipfithe 4cded\d ngtbarot3ghowhe .
supporting nmenber 7 has a vertical surface 33a which is parallel to the

i nner velts edlllsief desc3libedf lehert,r itimesec erviipg osart i®h moThensertecal
surface 33a fornms a respective first end-face surface. This first end-face
surface 3&@mdagpportdefiplng aimensdforfs péttsicttcordebéaentsl @5 amoarged i n
the |l ongitudinal direction of the cleaving bar 33 and facing the second
end- f ace sperdfigdcea31lay, Pheitipsts slictheoacekeneimess 3k ¢Bap il )bel Thehaped
el enents made froma soft material and projecting fromthe first end-face
surface 3RaevAshadti da jpordiv3dsed $ntorbhedtiand he.ghenpertefbeach obeltl - shaped
el ement. The suction port 35a is connected via a tube 35b to suction neans,
such as amigj @6twihichadintshewnractddodhaphngs)of the soekiwvon Tor tledan be
freely connected to or disconnected fromthe suction neans. In the

i |l ustrateed-tendadbiethe ddwevididca lsfeonshtuthedad, while the right

part 14b of the screw has a right-hand thread. The screw shaft
14 is driven into rotation by a motor 16 via a chain 1l6a so

that both cleaving members 5 and 6 can synchronously approach



so that' the cleaving bar 33 is noveabl e towards the supporting nenber 7.
However, the invention is not limted to such a construction, and, if
necessary, the supporting nmenber 7 can be noveable with respect to the

cl eaving bar 33. 19 Furthernore,in the aforenenti oned enbodi ment, the
first end face 33a and the second3end face 31la are substantially verti cal
This feature should not be construed as limting the invention, and the

f ' f [ j f : .
surt ace sPiRRg SRSnAHESE S NSy P S8 BEBRE P RS BppdiE ke "
portion .pressing on the ear E of the glass plate G The pressure

6 _for
portion %érﬁgglgnﬁl'urality of second suction elenents 37, which are
arranged al on he cl eaving bar 33 and face.th or enent.i.oned ass
o o ng sor P T FE e e B B e e R T Reflba2s

suction &grt connected via a tube 37a to s Btion means, such as an ejector
(not shown#P9ThESs HdENEN SHEPLTEARIpBE Eélg cGAReEBEYPESCEESd-Bcbhfiect ed
fromthe_suction neans.. Since the second suction elenent 37 is forned

i nsi de t hELHIESSURAR DRI fhdF Ot B xPRHUS beY oRdSEREWSGYPSce of
the latter, it does not interfere with the glass plate G during contact of
the pres$GFEIPGI PEERARIER TS iEsRd Ohsa ST FRaErgt 7 682 2 HeltovdBPEshaped
second suction el enents 37 have | ong axes of the ovals oriented in the

| ongi t udsharTdi-rdetiida ke deRETrdPes\i Hef bat NeSeaiff M @lriaryeatinng
staggered manner. |f necessary, however, they can be arranged in line. The
| i near aPranyefBat %7 dikelaget Pohh & fananantionpeneripirs, i tde sppe
reliable suction and attachnent to narrow and |l ong ears E. The trinm ng
devi ce 1dd&seitiised Hpbvecapeianes asitflvl thas leftward and rightward

movements of the aforementioned left and right cleaving members
5 and 6. The screw shaft 17 is divided into left and right
parts by a joint unit 18 which interconnects both parts of the
screw. The left part 17a of the screw has a left-hand thread,
while the right part 17b of the screw has a right~hand thread.
The screw shaft 17 is driven into rotation by a motor 19 so
that both supportingmembers 9 and 10 can synchronously approach
toward each other or away from each other in mutually opposite
directions.

In Figs. 2 to 4, reference numerals 20 designate guide
rods for guiding the front, rear, left, and right cleaving
members 3, 4, 5, and 6during theirupward and downwardmovements.
Similarly, reference numerals 21 designate guide rods for
guiding the front, rear, left, and right supporting members
7, 8, 9, and 10 during their upward and downward mcvements,
whereas reference numerals 22 designate guide rods for left

and right cleaving members 5 and 6 during their movements in



20 Aftet the' filmcoated glass Gis placed onto the conveyor 2 of the
device 1 for transportation, it will be supported on the conveyor in a
floating state by nmeans of floating pads which are not shown in the

drawi ngs but can be positioned in Sfaces bet ween the conveyor belts 2. At
t.he sane tine, the glass plate Gis $hifted to the left or to the right to
predeterm ned positions by nmeans of left-right positioning devices 25 and

26. Posi tkani t] j | i t eft.and pikgh rgi ns
R e A e
floating pads de n h nveyor. 2 1 S.F |_ass ate G
returns.g%ﬁéafghi%%og?§%5ﬁrﬁgl g&i%%58§§F%S¥ﬁ%%%%%¥$3§ égﬁlgﬁi apggr t he
rear edge. of the as |late G i.s detected, .the conveyar i,S Stopped. At
this nmomSiC ™ Hé gtgr‘ir%)‘ﬁ%gib (]1_}1' g iﬁi}lmgg’%%wa%%sotpqagﬁ &Y Sggr ranged
parallel to and betwe the first end face 33a of the rear cleaving nenber
4 and th@r§§ﬁﬁﬁﬁiﬁ%dﬁggke 3la of the rear supporting el ement 8. Thus, the
rear positioning device 24 is set_in a requifred position. The above action
provi des positi F@l%Wl?%geVéﬁﬁ:%aﬁ@guﬂﬁﬁﬁ %&tg PR PREYELPRIEhe rear
supporti%% element 8 is raised by the air cylinder 11 (Eigk§2,until t he
score |i REVISY Figand Gayesn RPR! ehol Yy AHe R a8stf AP G I D pEPt ed from
bel ow and from the opposite side of the glass plate 2a and secured by
suction &Fasfe AR ngjd’tlﬁlé‘ﬁ! H%én@@?”leﬁ%.l%)t trRat aner PaGkaEE of the
glass plate G As shown in Fig 7B, sinultaneously with the action 21
descri bedigissite,onhe e ldl advyaghnanft Lot iR 48V iiards 61 he
servo cylinder 12 (Figs . 3 and 4 ) so that its pressure elenent 36
appl i es” @ doAhkaPESiblening deelear ELfor PASLELaBENE| e BaFoPLékeng this,
the glass plate Gis cleaved along the score |ine, whereby the separated
ear E i s GdupéndedppovaBent|ih Fhanke tored rRfo” kot et d AR cthensecond end
face 3la of the trimreceiving bar 31. Fig. 7C shows the rear cleaving
nmenber 4 The theoreonert poredi BASiRiaAlel deyiftiesst?Iuctdonel eddft 285 is in
contact with the ear E. This action sets the stroke of the servo cylinder
12. As shibvaplareitdge gbasshelaiesvingoramr a3 tgfon/hanrehtCtw/ise§rRenber 4
is noved by the cylinder 34 (Fig. 6) closer to the second end face 3la of
t he tri myigwas eifnghearlals aThel d¢ated Hedmies® reaASCBSVREscRAVIARG éddand i s
attached to the ear E. Fig. 7E illustrates a condition of the cleaving bar
33 of theurzariciravienpemetber 4 in which the first suction neans 35 is
noved away fromthe trimreceiving bar 31 by the cylinder 34, while
remai ni ng att adhen Polltlistaatas cPhgs ruks ippchhihensrar e pesdddrniag
conditions in which the respective parts can be raised without interference
wi th ot heteciomméient §1nFed-hey Feahan®s bt tondng idsvige dAi th idsatdead cl eavi ng
menber

only the front positioning device will be described. The front

positioningdevice 23 isprovidedwithoptical sensors 29, which
are attached to a support 28 moveable horizontally in forward
and backward directions. These optical sensors can be
positioned so as to stop the glass plate G in predetermined
positions. The optical sensors 29 are illuminated by a 1light
transmitted via optical fibers, and are capable of detecting
a light reflected from the glass plate G being transpcrted.
The invention is not limited to the use only of optical sensors,

and sensors of any other type can be used for the same purpose.



4 is returned to its upper position by nmeans of the servo cylinder 12,
whil e remai ni ng attached by suction to the ear E. The filmis peeled off
the ear E so that only the latter (i . a . , the ear E or glass debris)
remai ns attached to the first suction el ement 22 35. Finally, the rodless
cylinder 13 is activated (Figs. 21bhrough 4), and the rear cleaving nenber
4 is shifted up (to the left) in Fig. 4 . At a point outside the

transportaf | f.th S i : i4.St: ction

el enent %%gegﬁgfclgggigﬁdeg,t%la%ﬂsctr%e%g}:%C?ggglﬁtgc%?%gédl%#nﬁéeclieglltlézs%lsé debris
col l ecti o jher_(not s . whi 1S, 1.0c nder.neat h. n the
above- desrbgjr ia%lgj%érqian;r% %glloazfslr}%\g;)%lé:\g{p Célgjél 0 Ost %:aoegflogsgﬁﬁpg{%glinsg cglr?pl et ed,
the gl as ate js.subjected to trinm of the front edge. For this

U pase. Y GO By BRI ALOARE AT TS TP AEE o e Y b PRy d, and
the front positioning device is stopped when th ront edge of the glass
bl'ate & 1 FHe IR St o da DAt Rn e Ve 1T Lb. of

t he gIass(g%ate G (Fig. ;Hg? is,Iocaiid betgﬁgg the first end face 33a of
the frontPERRHY hCef BfdIPREAS ST figdd 324 R e HH
supporting, nmenber 7. The operation described above sets the front

posi ti oniTgfi&fevif ETEFSESR Pafi AY thidttathsmithy toe eRe of orie eyt 9%

conpl eted in accordance with the above-descri bed operation of the front

cl eavi ng SAFHEY B GRF e f £BAE18dpPeFt tAg Aefberhy Qi ipderm 3% cAm | and
the front cleaving nmenber 3 drops the front glass ear E to the glass debris
col | ecti Rf shtwIFRGY Rihindrns Qfodwicte urddahigdh glodss theatcylinder
transportation path. The |eft and right edges are trimed at the sanme time.
23 More sPeddd czan e |€iitad 1 dintf taleesl isny rdsbdra 5l dddestamds-eft and
right supporting nmenbers 9 and 10 are positioned with respect to the
scoring |ThrRad]ustnaid Heabsnpsat eaGlyy readagesf 1pddpedoitvecsct ewd¥ars 14
and 17. More specifically, the glass plate is squeezed between the first
end faces233a binide (@Ecdaghagn hewitdy so5agagne hadiet p bheen eendirgd ligse score
lines L (on the sides of the ears E) and the second end faces 3la of the
suppor t i g aeapeds3 O andervg rieddaiamt 010 paes i(Reérshyivesn bhetdy@wjingss wi t h
respect to the score lines. Mowvenents for positioning the aforenentioned

| eft and ¢ayhe éheawilAgdneabeesnstmdomvardy oetl tand Fogma inkgioritiong
menbers 9 and 10 can be carried out sinultaneously with above-described
posi t i onitiee ofl astsepdbaesC pinat ef 3a i ndhe tagfet-wak-68 fand rdi ayhd warodh toNaxskt | ons .
The next step is the leftward and rightward trinmm ng, which is carried out
si mul t aneesiyionihgtde Ebovelaes @lidel wiger dthomsd athdHeefltefdndind ght

cl eaving menbers 5 and 6 and left and right supporting nmenbers 9 and 10. In
this steprighle pesitboming gheviteanvd nemkfercars kend & el iveiltae rdwn
together with the glass ears E which renmain attached by suction for
shifting to thepasket porthritaicdenend itongss foreatngnppds Iwivfch e igitesisn pl at e
G and the ears E are then discarded to the glass debris collecting

cont ai nertheywasonplate oim of fkdaming ainditel gyl absr platwe@aviam iafs entire
peri phery, the conveyor 2 noves the glass plate G forward. As shown in Fig.
8, the trimwiadgresente ohedfrahit iwrseptievices. The floating condition

of the glass plate facilitates its displacement in the leftward
and rightward directions and protects the glass plate surface
from damaging. If necessary, operation of the left and right
positioning devices 25 and 26 can be performed synchronously
with operation of the aforementioned left and right cleaving
members 5, 6 and left and right supporting members 9, 10.

The following explanation will relate to the cleaving and



24 invention is provided with a fil mrenoving device 38 | ocated near the
front end of the conveyor 2 and intended for renmoving the filmfromthe
filmcoated glass plate G after conpletion of the trinmm ng operation. The
aforenentioned fil mrenoving device 38 grasps the filmremining on the
area corresponding to the ear E alfer renoval of the ear E fromthe front
edge of the glass plate, so that during further transportation of the gl ass

G the ent] il d I b ; ile
construc%kéﬁogklﬁhga?ﬁﬁg%géng%$%BQ%%%¥%§§§%8?éa§%g§£%§ﬂg§%%léqu ?his

devi ce can performsw nging notions-in space_be ep_adj acent. conveyors 2
ot hasagdggi }b%‘é? %%}%el%ée? oerm%r ilﬁﬁaﬁgdt ﬁéofylel %ngrgnﬁpggga}:éoew i nder
40 | ocated, at the front end of the conveyor 2. .The gripper device 39

Cons <t sB6F aoEwEAG RS AP bE LB A (A9H By sk L3 o FRUREATED LPhERend of
the swi nging. arm41. rmally, the swinging arm4l.is maintained in a

bosi 1 on JPRIL REGON FRer BLRELerOLPREC FEATSEAA T LPRe PEGRVEYORean5s s ¢ hat
a pair of gripping clalws 42a installed on the filmchuck 42 is opened and
faces th8fﬂ#H§F66NGQﬁ I Ohveydle FEPHEMBAL LoORRH GO 5 BAYSHERES ear s
cl eaved and di sconnected fromthe glass plate G and the trimreceiving bar
31 of théSfRERPVBAPPEFALENERREMFGT IR PENRFRISUER S NSgPRGS &F PfathBer f or s
a swinging notion and raises the filmchuck 42. As a result, the gripping
cl aw 42agg|a§§p§ltaﬁ§ Bor tPrEEe ¢tthede haindn thet seePPesaadBEe™PErShé  posi ti on
of the ear E suspended fromthe front edge of the glass plate G As shown
in Fig. 8B) 2 t#ed 105xer dogaderi PRISH R g arsR At sl o1y Paddwekat Bieand
backward and pulls the filmsynchronously with transportation of the plate
gl ass G 9tRés Phatedd uvoh can PReshi bredemvared pitissaferepenhdienedo is
extended, and the filmportion F is squeezed between a roller 40b on the
end of t h&apispoatats®rarRhebomeapsr Qul thy 2ar Widemdans Ebondpti on,
continuing transportation of the glass Gwill peel the entire filmoff from
t he surf geepeitiing dghes glgisa ®1GteFiqy fron [Ungaryngatdhan al ternati ve net hod
for using the cleaving mechanismof the invention. Mre specifically, this
drawi ng il ust Fagées &an@dfiing vsft ra tgl esss rag el @ affitdle fxombrlesutad with a
film Wen it is necessary to cleave ear E froma glass plate Gwhich is
not coat @gmiietrh3aand |off thhef cdmiaveatbresrt iR grnemberat 7be Sitncee vde reathe film

and therefore will fall down. In view of the above, glass receiving
por ti ons c3egvahna Wembeirndr eoéi Viegrdsar sW@pdnt imes peatdere Ssupper Lefg nenber s

cleaving member 5 and the left supporting member 9, and the
right cleaving member 6 with the right supporting member 10
have constructions identical to those of the front cleaving
member 3 and of the front supporting member 7, respectively,
only the latter members 3 and 7 will be described in detail.
As shown in Fig. 6A, the supporting member 7 has an elongated
trim-receiving bar 31 which extends along the edge of the glass
plate G. The trim-receiving bar 31 has a third suction member
32 for suction to the surface of the glass plate. The
aforementioned third suction member 32 is connected via a pipe
32a to suction means such as, e.g., an ejector (not shown in

the drawings), and can be easily put under negative-pressure



7, 8,.9, and 10 are provided with supporting bl ocks 43. The surfaces of the
supporting blocks 43 are coated with danping plates 44 made from rubber or
a soft synthetic resin. Wien the cl eaving nenber 3 descends, the pressure
el enent 36 pushes the ear E of the glass plate G down. As a result, the
filmfree glass plate Gis cleavedd along the score line, and the separated
ear Eis placed in a horizontal state onto the danping plate 44 of the
supporti ng. i aqlo 43, 106 SleavisfdnDahe 3alis: LEN LAUELEd ABfql shopped in
a position ¢ 056t € ear I's actlo sets € stroke o & Servo

21 ached ™05 F%@ﬁegs% 3892 RBIn i The: RN e o R0ekE (baf o35 of the
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action, the rodl ess | i nder 2 thr |s activated, whereby
The ol eadilfg ST SHHENGS: RS §I‘§E§}b}§€8?% 25t dpitrioh obaterhe  ne
transportatlon path of the glass plate G _and the_ear E is discarded to the

gl ass deBfi $h€olthedd F§ EdFaMBLe TR t r PHITRY GeGPYENY @dséhrb&drabove s
provided with front and rear cleaving nechanisns as well as with left and
ri ght cl Ba@ifn§hive IH&FiSs 2 tBoke F&f, éﬁ%?q nvBRELBA MEMRSE PPnSEeEdr88ly to
such arrangenents For exanple, the device nay _have only the front and rear
cl eavi ng tREHAH SRS tBIG ghi e SHPPOSTE NSHIRTR YhT - c| Ba% PRGTRBERAAPIRE. | n
these cases, a rotatable_suction device capable of changing positions of

t he gl as§l|§laa’tlélgoylem§?ét s iltowsyregh 1p&R bgel #RY &l F B ERATE O WP Ysi de of
the trimmng device. Alternatively, a turntable can be installed on the
conveyor muthiad.1 vafreseand i iar ofeaheol Bds prabhered Bppbdiileecsi dbés with
the use of a pair of oppositely |ocated cleaving devices, the other pair of
opp05|tetmumaiaﬂeuﬂkﬁqﬂh%ﬁiﬁlat@eééﬁnﬂéngrpﬁnﬁhebylﬁévangn@emb@rpBate by
90. The invention nakes it possible to treat a glass plate over the entire
peri pher preiaks ghe glessrphpte Ehelomg gihelseitres ine @Endnpivusdgesamdiet o

di scard the renoved gl ass ears. In the device of the invention, the renoved
gl ass easspdaatst frdit 4Agwonto t Raepatwrdfaae aridpot t adebhned t itbegl ass

pl ate and are not crushed. 28
aforementioned angular space of the L-shaped trim-receiving

bar is the inner vertical surface 3la. When the glass G is
coatedwithafilm, thepartof theglass, whichhasbeenseparated
by cleaving, will hang down on the film and come into contact
with the surface 31la. In view of the above, the surface 3la
can be coated with a damping plate made from rubber or soft
synthetic plastic.

Another surface that defines the aforementioned angular
space of the L-shaped trim-receiving bar forms a glass surface
31lb. Lines of intersection of the support portions 31lc with
the inner vertical surfaces 3la form cutting edges of the
supportingmembers7, 8, 9, and10. Thesecuttingedges function
as fulcrums for bending moments developed during cleaving of

the glass plate G along the score lines.



What is claimed is: 1. A glass plate cleaving mechani sm conprising cl eaving
menbers and supporting nenbers, wherein cleaving is carried out by applying
a pressure to a glass plate in mutually opposite directions and on both
sides froma score |line, the mechani sm being characterized by the fact

that: said cl eavi ngnenbers have pgessure el enents for applying pressure to
said glass plate and first end faces which intersect said pressure

el enents, whergj ai_d .cl eavin nbers _can-.he driven vertically in upward
and downnard dl PRGN GNEr KA IO EppoT T RE Rebar 80 518 1Tt FRe TR Bar al | el
wth said first end.faCﬁs Ofﬁiaid c#eaving nenber 3 hagg e%geslspa ed in
the hori 2Bhfaf SGFF&EPPoRFPortsald PRYSt CERTVFAEeR2T8nd° caAPBRIGr? Ven
vertically in upward and downward directions; and said first end faces of
sai d I CBOFFGTRORGcT S HAy ST s ARt AT A Ganis SOBBSIE8 -t oTRSI d
supporting menbers. 2._The glass plate cleaving mechani smof Claim1,
wher ei n SAEAVEPPFSPREFadd JtiFRIRAN: EofpPPEE aSpAGRarEE) BESREREI on
ports which are suctioned to the glass plate under effect of_ a negative

pr essur etO3thehd HHIMyde Gt 11388 ngs hechafi shealiaKaitars, hhehaV$ each of
said pressure elenents of said cleaving nenbers conprises: a substantially
hori zont 8ECEargHéar argrassestippopt ~RE ERBreAt ShhfEAdi Ay er sertsnder

sai dsupporting nenber via said edges, and a second end face; said glass
supporti A €lLement to phenhayPrgraiisgbyeareral/l-y WorTeermereureracets4. The
gl ass plate cleaving nechanismof Claim1l, wherein at |east said cleaving

menber s 8idsafdcingpolire i hlparehbe e arss c &hgblserpb rivdviongenbaar d 2agh ot her

or away from each other in nutually opposite directions.
a vertical surface 33a which is parallel to the inner vertical

surface 3laof the trim-receivingbar 31. The vertical surface
33a forms a respective first end-face surface. This first
end-face surface 33a supports a plurality of first suction
elements 35 arranged in the longitudinal direction of the
cleaving bar 33 and facing the second end-face surface 3la.
The first suction elements 35 comprise bell-shaped elements
made froma soft material and projecting from the first end-face
surface 33a. A suction port 35a is formed in the center of
each bell-shaped element. The suction port 35a is connected
via a tube 35b to suction means, such as an ejector (not shown
in the drawings). The suction port can be freely connected
to or disconnected from the suction means.
Intheillgstratedembodiment,thedeviceiscmnstructed
so that the cleaving bar 33 is moveable towards the supporting
member 7. However, the invention is not limited to such a
construction, and, if necessary, the supporting member 7 can

be moveable with respect to the cleaving bar 33.



5. The glass plate cleaving nechanismof Clairn 1, further conprising glass
recei ving nmeans | ocated under the edge of said supporting nenber and havi ng
a substantially horizontal surface for receiving glass debris forned as a
result of cleaving. 6. The glass plate cl eaving mechanismof Caimb5,
further conprising second suctiod9means in the formof a plurality of

| ongi tudinally arranged el ongated suction ports forned in said pressure

el ement 0t hepsehaeobhaly,f aces saledlashdeapb Ui EaRY, Mipreln sal d

suction ports can be suctioned to sai ass plate under effect o

. . | | i i - )
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wherei n said Cléeav r's can reciprocate 1n

f idfirst d ...Ih I | at | ' hani f.Caiml
wher o n YR FCBt astt SEarh T SHETE T CoLert St t8%eR 8 0 SeBopi i e are

f d i id, L .. 9. Aqgl | ate trinm devi

o haSELCLBHREREH, D TREREL Ry ofefl 853 BLELE AT AR CEMES,
horizont%%Fdir ction; 30 gl ass plate cl eaving nmechani sns, according to

any of afOFBAEHt PEnE§3EYA s 1 through 8, |ocated near the front and rear

ends of said transportation device; a front edge detection device |ocated

near the frontT%ﬁd‘@?ﬂ%%?ﬁf??%ﬁgﬁﬁF%%}?%ﬁlﬂﬁg@géy%b?a§é¥é¥??hﬁo%ﬂ%lfront

edge of said glass plate; and a rear edge detection device |ocated near the

rear end®Bf RAF ¢ PEEFSFR ROFEACHYP dO T Bir eFstidét PRGERBSF e dr cEdbee of sai d

glass plate. 10. A glass plate trinmm ng device co risinga a transportation
[

devi ce f8+aEERISPS i ng RAPECHFHES PIILEON b Rafc PR al tdiafetesord gl ass

pl ate cl eaving nechani sms, according to any of aforementioned Clains 1

t hr ough SuctéeateteheRaFs bol/hwbhah e s&ir@dnorshd pord dilivhlgaviiesd; Pand
devices for positioning said glass plate in the width direction_| ocated at
bot h si dd3 anrdshpget FhAAspbpraneohigesdcglass receiving surface 31b.

The second suction element has an oval-shaped suction port
connected via a tube 37a to suction means, such as an ejector
(not shown). The suction port can be freely connected to or
disconnected from the suction means. Since the second suction
element 37 is formed inside the pressure portion 36 and does
not extendbeyond the surface of the latter, it doesnot interfere
with the glass plate G during contact of the pressure portion
with the glass.

As shown in Fig. 6B, the oval-shaped second suction
elements 37 have long axes c¢f the ovals oriented in the
longitudinal direction of the cleaving bar 33 and are arranged
in a staggered manner. If necessary, however, they can be
arranged in line. The linear arrangement of the suction
elements is preferable, e.g., for reliable suction and
attachment to narrow and long ears E.

The trimming device 1 describedabove operates as follows:



'sai d 'devi ces for positioning said glass plate in the width direction can
apply a pressure toward both edges of said glass plate in a direction
perpendi cular to the transportation direction. 11. The glass plate trimm ng
device of Caim9 conprising: glass plate cleaving nmechani snms, according to
any of aforementioned Clains 1 th2Bugh 8, |ocated near both ends of said
transportati on device; and devices for positioning said 31 glass plate in

the width diregtion diacsied gt bebhsldes of sald Luanshact atlon, devi ce:

sai d devices for “positioning s S I'n the iTection can
apply a e toward. both es of, said 9|§§Sjﬂhﬁ e ih.a d%égcéﬁon
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between the conveyor belts 2. At the same time, the glass plate
Gisshiftedtotheleftortotheright topredeterminedpositions
by means of left-right positioning devices 25 and 26.
Positioning operation is accomplished when the left and right
marginsof theglassplateGassumetheaforementionedpositions.
After the floating pads descend, the conveyor 2 is reversed,
and the glass plate G returns. The rear positioning device
24 is then activated, and after the rear edge of the glass plate
G is detected, the conveyor 2 is stopped. At this moment, the
score line Lb (Fig. 10A) of theglassplateGis arrangedparallel
to and between the first end face 33a of the rear cleaving member
4 and the second end face 3la of the rear supporting element
8. Thus, the rear positioning device 24 is set in a required
position. The above action provides positioning of the rear
edge.

Then, as shown in Fig. 7A, the rear supporting element

8 is raised by the air cylinder 11 (Fig.2) until the score line
Lb (Fig. 10A) on the edge of the glass plate G is supported
from below and from the opposite side of the glass plate 2a
and secured by suction of the third suction means 32 (Fig. 6)
to the lower surface of the glass plate G.

As shown in Fig 7B, simultaneously with the action
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10%9 & ()-g PudE: 7E illustrates a condition of the cleaving bar 33

of the rear cleaving member 4 in which the first suction means
35 is moved away from the trim-receiving bar 31 by the cylinder
34, while remaining attached to the ear E. Thus the mechanisms
are preset to conditions in which the respective parts can be
raised without interference with other components.

Fig. 7F shows acondition inwhich the rear cleavingmember
4 is returnedto itsupper positionbymeans of the servocylinder
12, while remaining attached by suction to the ear E. The film
is peeled off the ear E so that only the latter (i.e., the ear

E or glass debris) remains attached to the first suction element
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35.

Finally, the rodless cylinder 13 is activated (Figs. 2
through 4), and the rear cleaving member 4 is shifted up (to
the left) in Fig. 4. At a point outside the transportation path
of the glass plate G, operation of the first suction element
35 is discontinued, and the ear E is discarded into a glass
debris collecting container (not shown), which is located
underneath.

When the above-described trimming of the rear edge of
the glass plate is completed, the glass plate is subjected to
trimming of the front edge. For this purpose, the conveyor
2 is activated, the glass plate is moved forward, and the front
positioning device is stopped when the front edge of the glass
plate G is detected. In the stopped condition, the front score
line Lb of the glass plate G (Fig. 10A) is located between
the first end face 33a of the front cleaving member 3 and the
second end face 3la of the front supporting member 7. The
operation described above sets the front positioning device
23.

Following this, trimming of the front edge is completed
in accordance with the above-described operation of the front
cleaving member‘3 and the front supporting member 7 (Figs. 7A
to 7F), and the front cleaving member 3 drops the front glass
ear E to the glassdebriscollectingcontainer whichis located
outside the glass plate transportation path.

The left and right edges are trimmed at the same time.
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More specifically, left and right cleaving members 5 and 6 and
left and right supporting members 9 and 10 are positioned with
respect to the scoring lines L on the glass plate G by means
of respective screw bars 14 and 17. More specifically, the
glass plate is squeezed between the first end faces 33a of the
cleaving members 5 and 6 positioned outside the score lines
L (on the sides of the ears E) and the second end faces 3la
of the supporting members 9 and 10 located on the inner sides
of the glass with respect to the score lines. Movements for
positioning the aforementioned left and right cleaving members
5 and 6 and left and right supporting members 9 and 10 can be
carried out simultaneously with above-described positioning
of the glass plate G in the leftward and rightward directions.

The next step is the leftward and rightward trimming,
which is carried out simultaneously with the above-described
operation of the left and right cleaving members 5 and 6 and
left and right supporting members 9 and 10. In this step,
the left andright cleavingmembers 5 and 6 arewithdrawn together
with the glass ears E which remain attached by éuction for
shifting to a position outside the transportation path of the
glass plate G, and the ears E are then discarded to the glass
debris collectipg container.

Upon completion of trimming of the glass plate G over
its entire periphery, the conveyor 2 moves the glass plate G
forward.

As shown in Fig. 8, the trimming device 1 of the present
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of the trimming operation. The aforementioned film~removing

device 38 grasps the film remaining on the area corresponding

to the ear E after removal of the ear E from the front edge

of the glass plate, so that during further transportation of

the glass G the entire film is peeled off the glass body B.

More detailed construction of the film-removing device
38 is shown in Fig. 8. This device can perform swingingmotions
in a space between adjacent conveyors 2. Ithasagripperdevice
39 for gripping the film and a pressure cylinder 40 located
at the front end of the conveyor 2. The gripper device 39
consists of a swinging arm 41 and a film chuck 42 attached to
the end of the swinging arm 41. Normally, the swinging arm
41 is maintained in a position inclined with respect to the
front end of the conveyor 2, so that a pair of gripping claws
42a installed on the f£film chuck 42 is opened and faces the front
end of the conveyor (Fig. BA).

After the front glass ear is cleaved and disconnected
from the glass plate G, and the trim-receiving bar 31 of the
frontsupportingmemberislowered,theswingingarm4lpmrforms
a swinging motion and raises the film chuck 42. As a result,
the gripping claw 42a grasps the portion F of the film that
corresponded to the position of the ear E suspended from the

front edge of the glass plate G. As shcwn in Fig. 8B), the
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between a roller 40b on the end of the piston rod and the conveyor
pulley 2a. Under this condition, continuing transportation of
the glass G will peel the entire film off from the surface of
the glass plate G.

Fig. 9 illustrates an alternative method for using the
cleaving mechanism of the invention. More specifically, this
drawing illustrates trimming of a glass plate G which is not
coated with a £film. When it is necessary to cleave ear E from
a glass plate G which is not coated with a film, the cleaved
ear E will not be attached to the film and therefore will fall
down. 1In view of the above, glass receiving portions 31b of
the trim-receiving bars 31 in respective supporting members
7, 8, 9, and 10 are provided with supporting blocks 43. The
surfaces of the supporting blocks 43 are coated with damping
plates 44 made from rubber or a soft synthetic resin. When
the cleaving member 3 descends, the pressure element 36 pushes
the ear E of the glass plate G down. As a result, the film~free
glass plate G is cleaved along the score line, and the separated
ear E is placed in a horizontal state onto the damping plate
44 of the supporting block 43. The cleaving bar 33 is then
lowered and is stopped in a position close to the ear E. This

action sets the stroke of the serxrvo cylinder 12. The second
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s#l 109 (:) glg;:'h\elfl‘vliwwvggtac;ied ear E to the original level by means
of the servo cylinder 12. Similar to the above action, the
rodless cylinder 13 (Figs. 2 through 4) is activated, whereby
the cleaving member 3 pushes the glass plate G to a position
outside the transportation path of the glass plate G, and the
ear E is discarded to the glass debris collecting container.
The trimming device 1 described above is provided with
front and rear cleaving mechanisms as well as with left and
right cleaving mechanisms. However, the invention is not
limited only to such arrangements. For example, the device
may have only the front and rear cleaving mechanisms, or only
the left and right cleaving mechanisms. In these cases, a
rotatable suction device capable of changing positions of the
glass plate by rotating it by 90° can be installed on the upper
side of the trimming device. Alternatively, a turntable can
be installed on the conveyor. Thus, after trimming of the
glassplateonopposite sides with theuse of apair of oppositely
located cleaving devices, the other pair of opposite sides of
the glass plate can be trimmed by rotating the plate by 90°.
The invention makes it possible to treat a glass plate
over the entire periphery, i.e., to remove the marginal edges

by trimming, and to discard the removed glass ears. In the

device of the invention, the removed glass ears do not fall
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opposite directions and on both sides from a score line, the

mechanism being characterized by the fact that:

saidcleavingmembers have pressure elements for applying
pressure to sald glass plate and first end faces which intersect
said pressure elements, wherein said cleaving members can be
driven vertically in upward and downward directions;

sald supporting members are installed in parallel with
said first end faces of said cleaving members, have edges spaced
in the horizontal direction from said first end faces, and can
be driven vertically in upward and downward directions; and

said first end faces of said cleaving membexrs have first
glass suction means opposite to said supporting members.

2. The glass plate cleaving mechanism of Claim 1,

wherein said first
glass suction means comprise a plurality of suction ports which
are suctioned to the glass plate under effect of a negative
pressure.

3. The glass plate cleaving mechanism of Claim 1,
wherein each of said pressure elements of said cleaving members
comprises: a substantially horizontal surface, a glass
supporting element which intersects said supporting member via

said edges, and a second end face; said glass supporting element
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4. The glass plate cleaving mechanism of Claim 1,
whereinat least saidcleavingmembersor saidsupportingmembers
are capable of moving toward each other or away from each other
in mutually opposite directions.

5. The glass plate cleaving mechanism of Claim 1,
further comprising glass receiving means located under the edge
of said supporting member and having a substantially horizontal
surface for receiving glass debris formed as a result of
cleaving.

6. The glass plate cleaving mechanism of Claim 5,
further comprising second suction means in the form of a
plurality of longitudinally arranged elongated suction ports
formed in said pressure element in the surface that faces said
glass receiving means, wherein said suction ports can be
suctioned to said glass plate under effect of a negative
pressure.

7. The glass plate cleaving mechanism of Claim 1,
wherein said cleaving members can reciprocate in the
longitudinal direction of said first end faces.

8. The glass plate cleaving mechanism of Claim 1,
wherein third glass suction elements for suction to said glass
plate are formed in said supporting members.

9. A glass plate trimming device comprising:

atransportationdevice for transporting saidglassplate

in a horizontal direction;



bW.A 10 1010 sYL109%& ()-LY' ! 109& ()- S109%& ()- 10 10 10" 9! 109%& ()-

, [ E~<dEbWLA 1s! 109& ()- 109& ()-s& 109& () - 10%& ()-s

109& () - 109 () - Lh$dEbW.A

111 109& ()-!109& ()-! 109 ()-S&LOY& ()- S109& ()-!109%& () - $] WIEBW.A
1-110% ()-+ 10% ()- )3 10% ()-'3ID% ()- % 0% ()-SHE&LOYE () - VabCW.A
&Y! 10%&' ()-10% & ()- 10 10 103! 10%&' ()- 110%&' ()- F/ 10%& () -z[ 9bCW.A!I N

9110% " & ()-9
&Y! 109" & () -

10938 () <

S84, et B Bl L el P |

9! 10920 EQ@?&@&?%}%%%&)@ B 40/t 874 0868 £h R QPR e ot O3 (-

09%6:&

dEoP1W 10%d
rea

r

30 oY ]s%%%&lt(r)a_n]s%%@ga(t)'_o’nl%oé@gil dd ; s 10%3& ()- ! 10%& () -

a front edge detection device located near the front end
of said transportation device for detecting the front edge of
said glass plate; and

a rear edge detection device located near the rear end
of said transportation device for detecting the rear edge of
said glass plate.

10. A glass plate trimming device comprising:

a transportationdevice for transportingsaidglassplate
in a horizontal direction;

glass plate cleaving mechanisms, according to any of
aforementioned Claims 1 through 8, located near both ends of
said transportation device; and devices for positioning said
glass plate in the width direction located at both sides of
said transportation device;

saiddevices forpositioningsaidglassplate in thewidth
direction can apply a pressure toward both edges of said glass
plate in a direction perpendicular to the transportation
direction.

11. The glass plate trimming device of Claim 9
comprising:

glass plate cleaving mechanisms, according to any of
aforementioned Claims 1 through 8, located near both ends of

said transportation device; and devices for positioning said
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direction can apply a pressure toward both edges of said glass
plate in a direction perpendicular to the transportation

direction.



