;eSen'k""#D$F"@6&6&T'LVVGLASS—PLATE PCLI SHI NG APPARATUS AND METHOD THERECF

BACKGROUND OF THE INVENTION 1. Field of the Invention 5 The present
invention relates to a polishing apparatus for planarizing the surface of a
glass plate, and nore particularly to a continuous polishing apparatus for
consecutively polishing glass plates which are continuously carried in. 10
2. Description of the Related Art A technique is known in which in a case
where the surface of glass plate or a substrate is polished, the gl ass
plate is set on either one of a |lower surface of an up [ Erface pl ate
which is | iqie@d-pLraei Potd SHANGe ARRARATIEgANP MERECEN ﬁ%%%é 15 surface of a
| oner surface plate which undergoes rotary notion, one surface or both
surfaces of the glass plate are polished between the upper surface plate
and the | ower surface plate. For exanple, as a conventional technique for
conti nuously poli shi ngpitecsorfiacer ofik NPT Phat e, an apparatus for 20
continuously polishing glass plates is known which conprises a polishing

tabl e HQrEHr NsiEr kg thiven@liass plate in one direction and a plurality of

poI|shrﬁg—fé%%s—arrangeﬂ—abﬁve the polishing table along the transferring

di rgcti on of ﬁ@epggggﬁtpiﬁ%@ntf&@%magsIﬂbng ol shiare agipspeded so as to
rirc

undérgo 25 eccen rotary notion with respect to the glass plate by neans

L of.sccentrig *}1 5,200 SUch Ut Kakaki pnalephasdsmofead) acent ones
of the:%BTijﬁqﬁf%%% are inverted. (see JP-A- 2-83150)
- particularly to a continuous polishing apparatus for
consecutively polishing glass plates which are continuously

carried in.

10 2. Description of the Related Art

A technique is known in which in a case where the surface
of glass plate or a substrate is polished, the glass plate is
set on either one of a lower surface of an upper surface plate
which is linearly reciprocatable and swingable and an upper

15 surfacecﬁfalowersurfaceplatewhichundergoesrotarynmtion,
dne surface or both surfaces of the glass plate are polished
between the upper surface plate and the lower surface plate.

Forexample,asaconventionaltechniqueforcontinuously
polishing the surface of a glass plate, an apparatus for

20 continuously polishing glass plates is known which comprises
a polishing table for transferring the glass plate in one
direction and a plurality of polishing tools arranged above
the polishing table along the transferring dirgction of the
glassplate. Thesepolishingtoolsaredisposedsoastoundergo

25 eccentricrotarymotionwithrespecttotheglassplatebynmans



Furthernore, a polishing nethod for a plate-shaped body 5 10 15 20 25 and a
device for polishing a plate-shaped body using roll-shaped abrasive pads as
polishing tools are known. A plate-shaped body such as a glass plate is
noved so that the surface of the plate-shaped body noves in the sane pl ane.
A plurality of roll-shaped abrasive pads are arranged such that their axes
are parallel to the surface of the plate-shaped body and are set in a
direction substantially perpendicular to the noving direction of the

pl at e- shaped body. The adj acent roll-shaped abrasive pads are rotated in
opposi ter di-kegt r9RSHLO 10Aghd Ghlter thathdodke iphed seth sgmbfistdidreerg] at e- shaped
body to polish the surface of the plate-shaped body. (see JP-A-2-256454)
Both of %&g df”%@@ﬂﬂ&@ssrﬂii kesed ife tikercafreianens e nee-Fpubl§ TEEA ons
IP-A-2-8 150 an - A- 2- 256454 polish the glass plates continuously. Wth
the former t i owev, . S 4 binl t hodtEnswhbeh B gl ass

pl ate pl acedeiglﬁ}%el{%&%’\gﬁi%hta%qggeimlgﬁlibgego% gn abrasige cld(}?h noi st ened
with water, there iLs Lhil] F: i1, |, 104 Ho¥:TeH ur on the
t abl e d%%dtaé}epvoﬁcies ?%gogggﬁag gﬁyaEQ%hﬂpideggﬁg%Sl%gf]g@il je:%e

ressure,” causing 't ass plate to cone into

colliding contact with other .glas l.at a ed } ddi tion,
depéndi ﬁlgr%ﬁl_‘f%ep#% ear%é?or]‘]\/ﬁﬁkglr}%zcog)&jsag:ﬁt E{éﬁggs p%\%g?{%]\ééh%#%(?al ity of
polishing tools are likely to come into,col]jd Cc t. W ch ot her
at the PPAE v ﬁggﬁ’i‘r%gl.pl?te He e eq fe&r léhﬁ%s ee%’n%%%ﬁre\g%ql‘[gtrﬁ?n t hat
breaki ng or cracking can possi bl ccur at eri pheral _e of .t he gl ass
‘plate. Pﬂaa‘éﬁdﬁhﬁﬁﬁ@%%‘éyl%‘?‘t’%? %%c i Eﬁlep'r 021 Erahuirﬁ"dLgﬁgt i nce '
rol | -shaped abrasive pads are used, the area of con%lagt g bet ween t he pad
and t herplitehapadeabbadve Pade 8 PATEIGRE FUCBotPRE TRRET pdfFLhi ng
efficiency is |l ow SUMVARY OF THE I NVENTION In view of the agove-descri bed
ci r cunstarcearahbe bijedhel §ustapReof inE et 9 ShER Skt 2PBsiT Bl e to
efficiently polish the glass plates which are continuously carried in, to
enswr e skabie 4 idiirsived oquabibsyantbashy ebgrranir@tiabitp éPPeRPVine
attachnment and detachnent of the glass plate, and to continuously polish

t he gl agsrpkaties d¢h thenplacet+smmed bodiei rThe aperntizol A~ ahapapl e
construction. Nanely, in accordance with a first aspect of the present

i nvent i eprakere palpaouinddh tediasppplate Potesthions appadt ashftving: a
plurality of abrasive di sks juxtaposed each other and horizontally rotated;
a track sgdppeet pexkeadedgh nar 26hd gyl aontsalapdid docdyotcabové shhéhabr asi ve
disks; a plurality of carriages traveling freely along the track support
and havigg fakcUpBerhsupfiace-phapedvwbbliya vierdd crl-Ar bt =t )pr essure pl ate
for equipping the glass plate thereto; a plurality of transport carriers
reci procated alLenRdokhend riaglersuRRer Hiaplosaghi RS detbdohableytdonplied to
the-carriage; and a horizontally 3 reci procating unit reciprocating

par al | el, Wit fhe ks 36kasoppeL 5o andi preasbrgstheuppet sisurtfage apkat e

agai nst "‘the abrasive disk. In the present invention, according to a second
aspect 9,10f; NG B AR =1 Ve R kAN e Se OV EednbRavea, gliase-pl ate

it is a method in which the glass plate placed on the polishing
table is fixed by an abrasive cloth moistened with water, there
20 is a possibility that posit.ional offset can occur on the table
due to polishing pressurle, causing the glass plate to come into
colliding contact with other glass plates arranged in a row.
in addition, depending on the interval with the adijacent glass
plate, the plurality of polishing tools are likely to come into

25 colliding contact with each other at the time of moving over.



pol i shing apparatus as set forth in the first aspect, wherein the track
support includes a transport rail attached to one side surface thereof and
atraveling rail attached to the other side surfaces thereof, the carriage

travels along the traveling 10 rail, the transport carrier reciprocates
along the transport rail, and the horizontally reciprocating unit
reci procates parallel with the traveling rail. In the present invention,

according to a third aspect of the present invention, there is provided
that a gl ass-plate 15 polishing apparatus as set forth in the second

- aspectHefios} hereteahasg beanmovabdle! supporthaftobreskiadgt PACMERLRNAD porti ons
or cut portions of the track support, the traveling rail and the transport
rail, the poyait ey sepportatbe pgripberdédetdgeacspbbe ghaextehsiens of end
portions of the track support as well as 20 the traveling rail and the
transport raf) ,adefitidnd SRACEa{Est it@rhevierdhag 4 pomktllea ihatkasupport when
an internediate portion thereof is cut; a traveling rail attached to the

novabl g; SHRPPAS L] - ShHRP AL 260 EMPa i Qicdade8) @se taar e ospasetaapart froma
counter side of a side of the novable support where the traveling rail 25

s i Sggg%génacht ﬂééa ggldgﬁlé f kL QhabEADINE HRIGIe sHUNAGLsRh AL £ 4
suspende romt novabl e Eupport by rotating an arm bei ng perpendi cul ar
to the_no e p i al . rm bej g supported on the support
coIunn?ol%ggket%§e§§%§S?ﬁ%@n%?%ﬁ%ﬂgg%%r ing to a fourth aspect 5 of the
present invention, there is provided that a gl ass-pl ate polishing apparatus
as set forth in any one of the first to third aspects wherein the track

support is a substanti al p.sh ) resent invention, according
to a fifth aspect 10 ofSbﬁghggeggn?ﬁﬁnegﬁ?$gﬁ?ﬁthere is provided that a

gl ass-pl ate polishing nethod having steps of: equipping . a plate to be
pol i shed ont néﬁfﬂbﬁgrt %F@E@@”E@&%§l £ d%%EEP?ﬁI%ﬁ%éﬁ?ﬁ%&bg#%égﬁpling t he
carriage to a transport carrier detachably; tra i%g;r%gg_the trﬁnsport

cat?i eptwibf e Eg diSohg BekS é&kpﬁéséﬁ}plﬁoﬁ? iS50St 1AbBIE L8 pl ural i ty
of abrasive disks and positioning the transport carrjer with carriage above
one of thieeappaf alate ol hakhadre €idpdousdy FRERERE Hhd3 ZBREAPI v

reci procating unit above the upper surface plate, the horizontally

reci pr e¢abileg funishedcaprddai ngoparhel 8l a0it e borkbhe eF5ekt stpport ;
pressing the upper surface plate against the abrasive disk by the

hor i zonrttaldopmeadi pprddat d clremt o f thad lpesility ameterassipuatéion t he
abrasive disk. In the present invention, according to a sixth aspect of the
pr esentpdlnéntthen gleber plasepr dvi e uneiticn giidss YHledire tZBNSHPTSHi ng net hod
as set forth in the fifth aspect, further 5 5 10 conprising steps of:
contactimg & implableensupparttioni.t h end portions or cut portions of the track
support, the novabl e support being provided in a space on extensions of end
portions of Naamellkackn suppadancerwith a spase guurddtonfeXiepdiengntr om t he
track support when an internmediate portion thereof is cut; transferring the
carri agedenttig FRY2bl £ pupROdkd 4 eflatsishglthe pppeshsuy fappa rpltatse suspended
fromthe novabl e support by rotating an arm bei.ng perpendicular to the
movabl &, SHRRPT ta ARG aNekeasiENaLEagi g8 aEs i af ek fapyBddieampeitheuar f ace

pl ate. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a fragnentary

persDeC&ﬂd’%d’f%r@%ﬂllﬁ} BAGHHE a track support extended in a
20 horizontal direction above the abrasive disks; a plurality of
carriages traveling freely along the track support and having
an upper surface plate with a verticallymovable pressure plate
for equipping the glass plate thereto; a plurality of transport
carriers reciprocated along the track support and ea.ch

25 detachably coupled to the carriage; and a horizontally



operation of an upper surface plate; Fig. 2 is a side elevational view
taken froma sectional 15 side of a novable support which tilts; Fig. 3 1is
a front elevational view of an overall assenbly of this apparatus; and Fig.
4 is a conceptual diagramof glass-plate polishing 20 system of the present
i nvention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS I n t he
invention, a plurality of upper surface plates 25 which are capabl e of
traveling and noving are provi ded above a plurality of juxtaposed abrasive
di sks, and the noverment and polishing are effected continuously. As a
resultrethprﬁcatﬁngounshlngceprocaénng parahtebasedh Hme tPRChol i shed
quality of the products polished by polishing under the sane conditions

usi ng tshepplrtirald e of i jakhappped salifasiewd adiesksa begbhks abirredvel n
addition, the glass-plate attaching and detachi ng operation in which the

gl ass pliatke is retained by and secured to the upper surface plate can be
performed easily and safely by the tilting neans. Hereafter, a detailed

description whl {1,068l y&t ahvhtl@n}Saeabedingnto of deerianueptien with
reference to the drawings. Fig. 1 shows a fragnentary perspective view

expk ai Rigngy L hs QRLatHheBnPioAN URRYY 1 SWiARRIA ahar Figlasé-phawe a side

polishing apparatus as set forth in the first aspect, wherein

the track support includes a transport rail attached to one

side surface thereof and a traveling rail attached to the other

side surfaces thereof, the carriage travels along the traveling

10 rail, the transport carrier reciprocates along the transport

rail, and the horizontally reciprocating unit reciprocates
parallel with the traveling rail.

In the present invention, according to a third aspect

of the present invention, there is provided that a glass-plate

15 polishing apparatus as set forth in the second aspect, further

having: a movable support for contacting with end portions or

cut portions of the track support, the traveling rail and the

transport rail, the movable support being provided in a space

on extensions of end portions of the track support as well as

20 the traveling rail and the transport rail, or in a space portion

extending from the track support when an intermediate portion

thereof is cut; atravelingrail attached to themovable support;

a support column provided so as to be spaced apart froma counter

side of a side of the movable support where the traveling rail

25 isdisposed; atiltingunit for rotating the upper surfaceplate



el evational view taken froma sectional side of a novable support which
tilts. Fig. 3 shows a front el evational view of an overall assenbly of this
apparatus. Fig. 4 shows a conceptual diagram of gl ass-plate polishing
system of the present invention. As shown in Fig. 3, a plurality of
polishing tables 4, 20 25 which are each provided with a horizontally

rot atabl e abrasive disk 3 on a rotatively driving unit 2 nounted within a
frame of a machine base |, are arranged in series . An elongated track
support 9 having a square cross section is fixedly supported horizontally
on br askepenBenespent thel poyairle rRpPRRATE M@ HLINS PPy 261 PRAREs 5

provi ded uprightly in portal shapes in such a nanner as to surround the

pl ur al beypehdpelilairi hg thblresvabldheuppack supddnt: Fhies 33FoPrP4BE in such a
manner as to extend through the franes 5. 7 In addition, as shown in Fig.

|, twoshpaveliagohaithe ubpare podumded horizontally at upper and |ower
positions on one side surface of the track support 9. Meanwhile, a

transport raih 8nhiSpsesanedriventhah,shdeosdthgceo of fiove tir askestipport 9
which is away fromits side where the traveling rails are provided. A

conyentjconal Ly known s gachiags, khd fiktprsrided haatvw gl@sts-aveltieng rails 7
provided rn parallel at upper and | ower positions, in such a nanner as to

be Capgggﬁs%ﬁngrgkgéfﬁiﬁ%r9@'¥etTf§rEﬁr£ﬁ Ihd off idHeed iby theiong

suspen SO a be assune a surface parallel to a side surface of the

Lrack SHARO 150 s Rldig, L chiayalifiral b dubstavens i phuogl 1y of

couplTng recerlver of a coupling neans is secured 15
20 to an upper end of the carriage 10, and two bearing portions 12 and 12
are fi ‘provi ded on the side surface of the suspended carriage 10 in

such a nmanner. as.to project.fromits u I i ~+The bearin
portions 12 &ﬁH%T? pgfﬁépﬁylgﬁﬁﬁ%%?na §§§§¥§%%?t?%ﬁ{f%9§g£§§§%¥ﬁérethrough?

of Leomst SE8R O SHFF nddivE8 - e8petiTUBLy BFOvI el Ok Dt S Tar  he Shaf
13. Furptnohleirs’hianl.’]g ?n‘jee:%odsﬁralirﬁgg gilzgztase oltB: iesqufiip)fﬁ%lgyapéfgé €8 ate to
be polished onto an upper surface plate disposed on a carriage;
coupling the carriage to a transport carrier detachably;
transferring the transport carrier with carriage along a track
15 support disposed above a plurality of abrasive disks and
positioning the transport carrier with carriage above one of
the plurality of abrasive disks; positioning a horizontally
reciprocating unit above the upper surface plate, the
horizontally reciprocating unit reciprocating parallel with
20 the track support; pressing the upper surface plate against
the abrasive disk by the horizontally reciprocating unit; and
polishing the grass-plate on the abrasive disk.
In the present invention, according to a sixth aspect

of the present invention, there is provided that a glass-plate

25 polishing method as set forth in the fifth aspect, further



25 on a lower end of the shaft portion 13. A pressure plate 17 is provided
on a |lower surface of the upper surface plate 18. 8 The pressure plate 17
is arranged such that unillustrated sheet-Iike foam (back pad) formed of
felt, a porous urethane resin, or the |like adheres to the | ower surface of
t he upper surface plate 18 by a pressure sensitive adhesive double coated 5
tape, so as to suck glass plate 16 by the surface tension and the |ike of
water wetting the foam The upper surface plate 18 is | owered as the shaft
portion 13 is |owered while the conpression springs are cggpreased by a
presshmumﬁﬂﬂsmnqlsﬂﬂp&b@ﬂh.rxmmﬁacﬁﬁégpﬁe?§WﬁBlPoFEgpP§ c¥ncel 4% 10 the
upper surface plate 18 stops in a state in which the fixed Eb?te 14 is

pr essgshagaimstor hertupmert ivewr iofg ther tiresk123upPorhe FBSt BPVAG-Force of the
conpression springs 15. Thus the upper surface plate 18 is held in such a
nmannerg@sodo: beinerpicalded meabbece ks Bakeheions ined gpperoEurFHte pl ate 18
suspended fromthe carriage |0 is capable of reciprocatingly jog along the

travel i Ng Ak bacRXdanstee heti zont abbye morofor eavenidigdahdopdssi ng over the
plurality of polishing tables 4 along the traveling rails 7. 20 Meanwhil e,

a g a”tflp%’éﬁ LB eiVise s f s SRl draeopridting thexepifurial icnfriof wheels is
inStallT'ed on the transport rail 8. The transport carrier 21 has a forwardly

and revegigjfg#?%@tt%@ g?fffm&(%ttlﬁ@h@&aiﬁermwcﬁﬁti heteanngatrite a coupl i ng
o p

cyli nd%lf coupling means is secured 25 to an upper surface of the

transport carrier 2 Of -6 1RO W< 410 C WUt 2071 s inserted
ina h‘éﬁ’%eﬁr%wggaeilgl%%% %:%S Ilgcgég;drercei ver 11 disposed on the carriage 10,

and the carriage 10 and the transport;1Car kiekndlngienecouphgdorthe transport
carri eFOEitb}é\go%sa]éf“g?ef%ﬁ%does%%r ce(%" o?‘rthe carri age 10. The transport

carrier 21 which,is driven by the tr r FS-eapahle, of
f or war 8R§ %%Pﬁ@l?ﬂege%r‘?lf EfL][fi(-:‘tb‘:’i/ %rﬁag%é{eh r%?eéggﬁgicngpt o the pitch

beta/veen t he abrasive di sks 3 di sposed bel ow.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a fragmentaryjperspective view explaining the

operation of an upper surface plate;

‘Fig. 2 is a side elevational view taken from a sectional
15 side of a movable support which tilts;
Fig. 3 is a front elevational view of an overall assembly'
of this apparatus; and
Fig. 4 is a conceptual diagram of glass~pléte polishing
system of the present invention.

20

DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In the invention, a plurality of upper surface plates
which are capable of traveling and moving are provided above
a plurality of juxtaposed abrasive disks, and the movement and

25 polishing are effected continuously. As a result, the



If the transport notor 19 is reversely rotated after the 10 coupling
cylinder 20 is disengaged fromthe coupling receiver 11 by retracting the
rod of the coupling cylinder 20, only the transport carrier 21 is '
self-propelled and retracts, and can returned to its original position,
i.e., the position of its origin. 15 A beam 22 having a hol | ow square
section is provided at a position above the shaft portion 13 of the upper
surface plate 18 in such a manner as to extend horizontally in parallel
with the track support 9 and by a substantially identical |ength. The beam
22 provigleistai thprdfadntianlcy teciproeasedg amanshePdlisteEonfadriivy with the
pitches of the plurality of polishing tables 4 arranged below in a row. The
hori zond akhy geadudiecgs 1 Nghe@ansp2Bi sisirmpuatiendtreds ase faandvsions rack 24 is
provi ded on a side surface of the beam 22, and a pair of linear rails 25
are proyd dedtAn A holitien 255 authsescalatirhe iheam 20s bacsteb i yanner as to
be spaced apart 10 fromeach other in a parallel state. A pressing

cylindef, %ﬁdﬁ‘erigﬂﬁeﬁ?é 92 8519P- POLaRNOhgtdify abakbnpakidgraki3 caf the upper

-surface plate is provided 1n such a manner as to be suspended from a

| ; _ o . _ : f
0 ;;%Q«ﬁggh}?ﬁ?gﬁgg'ﬁ%@yDévlée?@étlﬁgé?lfﬁgf'é}ﬂi Rbaheedb Hrha Wisch a pair o

gui i"ng Inear rails 25 and novabl e al ong

gui de X | . movabl e al
cyl | ndT oo Ghi e SRAPE T e b LY g O el St € fmever . i 1

the cylinder rod is extended by the actuation of the pressing 10 cylinder
28, thé™$?%te is such that the distal end of the cylinder rod downwardly
presses the top portion of the_shaft portion 13.in such.a nmanner as to
cover it, prd&isRtiHe dpferadd aQESEFéPt.lOE\ ‘Hb?’?z%?lt%w?/n recipt ocat i ng
notor 30 which is forwardly 15 and revers I}_[ rotatable is mounted on a side
end of ®HeoRbReRbRhITRE AEVSHTIOR i“’ﬁ(}}hplrﬁgﬁ SBCBy - PreEnS %lfa"élr?%%hti ng
bracket 29, and a pinion 31 disposed so as to nesh with the rack 24 is
sedWed to a Bhaftl ehavef 2t Bt A Ry PreEL Y R0k AR iy PR 18D, If the
hori zontal ly reciprocating 20 notor 30 is rotated, the horizontally

reci protheiorepitan 2 an upper surface plate. Fig. 2 shows a side

elevational viewtaken froma sectional sideof amovable support
whichtilts. Fig. 3 showsa frontelevational viewofanoverall
assembly of this apparatus. Fig. 4 shows a conceptual diagram

15 of glass-plate polishing system of the present invention.
As shown in Fig. 3, a plurality of polishing tables 4,
which are each provided with a horizontally rotatable abrasive
disk 3 on .a rotatively driving unit 2 mounted within a frame
of amachine base 1, are arranged in series. Anelongated track
20 support 9 having a square cross section is fixedly supported
horizontally on brackets 6 respectively jutting out from a
plurality of frames 5 provided uprightly in portal shapes in
such a manner as to surround the plurality of polishing tables
4. The track support ¢ is provided in such a manner as to extend

25 through the frames 5.



- away fron1it§‘§? e

undergoes linear notion. Thus, as the horizontally reciprocating notor 30
is forwardly or reversely rotated, the horizontally reciprocating neans 23
i s capable of reciprocating the pressing cylinder 28 along the linear rails
25 provided 25 on the | ower surface of the beam 22. 11 The track support
9 together with the transport rail 8 and the traveling rails 7 extends
linearly in a row over the polishing tables 4. At its both ends, i.e., at
bot h outernost ends of the polishing tables 4 arranged in series, the track
5 support 9 and the traveling rails 7 are curved in an arcuate formwith a
curvature al lTowaddithencaasisgevnlOnt digass, swo asrawefigrgnmailendl ess | oop
as shown in Fig. 4, thereby nmaking it possible to cause the carriage 10 to
travel dde areoiidebiaio gz ormnnery atOufber tatat R oseppposiBionhestt vaeel ing rail s
7, and the transport rail 8 are cut at two mdway portions of the track
suppor ts iYcardrirhect s avehs No-dd@i Issipport Bhe reswhess] ¢ 06 tranmpoAtmovabl e
support 33, to which two traveling rails 7 are attached to transport the

carri age ih0 o Qs sdependi fg AREL SHPPOT dints dde AT HPpeauhage il ate 18, is

~newy inserted separately fromthe track support. 9 into each of the short

spage RELEQDS ithusalOrIBE byscildd nghdaiomal .« Hi mavAkle 1sUpRYrt 33 is

arranged such that the side surface of the novable support 33 is secured in
t he foayéy-&gaa.balance through a bracket 36 to a shaft 35 provided
rot at abl'y fhrodgh a bearing on a support columm 39 provided uprightly in

such a manner, as, | onbe,spaced.apar .00:the $hd% 9% ke pRYARL @ support 33

ere raveltngr are provided. An end of an

arm 37 provided w t.h a_palancer 40 is_25.connected to a rod 38 of a tilting
oyl naeh S 13t ) Reanedes i parrai8lo B BPesPuARistcRg |
constituting a tiltiﬂg means 32. |f %he rod .38 g% the.tilting-.cylinder 39
i s ver 93 FAPTHOVER SUFHE BRRTSY 250t APESAPR T it F8¢EL SRYJF Tr'ows shown i n
Fig. 2. As the novabl e support 33 integral mh{h the arm37 is tilted, 5 the
upplr sthe se&Tpraeel U8 Sstishetd&y PR oMY aPRSIHSP RS 8 BF AF8iWY5y rails 7'
by neans of the carriage 10 is also tilted sinultaneously to assune a

sl ant i iy SEiaaRI®aradd Sdhbis 2asifift 8T PRSP P bR WK i%llcﬁjosqtdeg view. The
tilting nmeans 32 in Fig. 4 shows tilted situation. 10 Hereafter, a

descri pey dwwldiing bhedivate bing kaidser #eWETh cabdBraanEs of M7 itldfe

“invention. The carriage 10, which is at a standstill with the glass plate

16 ret adhedhdyland secured to the pressure plate 17 at the position of the
novabl e support 33, is noved to the position 15 of the transport carrier 21
at a standst il lcanpligiongecetivact éd Ph advewricbinrg mepredeat erafdi@d position
by the reverse rotation of the transport notor 19. Imedi ately thereafter,

t ha 5coutpd iarg uppdmederd 20 pProviaded are tlfe Brdnsporbezaing arorXlidrss act uat ed
to extend its cylinder 20 rod. The cylinder rod is then fitted to the

coupl i np2 recdi ver die pfioaddled porotinked any ithge sidle amd fiaset bdr &by coupl ed
with the transport carrier 21. As the transport notor 19 is forwardly

rot at edsubende@nspariageanoi ef Adchmevasnfior vas dd pgetibet Hfroh itte carri age
10 to a predeterm ned position above the abrasive 25 disk 3 being rotated

on the Bebéshing 1ok phsiaihre .0pFheABedBing portions 12 and 127
axially support a shaft portion 13 passed therethrough, and
20 a fixed plate 14 fixed to the shaft portion 13 is supported
by a pair of compress_ion springs 15 respectively provided on

both sides of the shaft 13.
Further, an upper surface plate 18 is fixedly provided

on a lower end of the shaft portion 13. A pressure plate 17

25 1is provided on a lower surface of the upper surface plate 18.



the coupling cylinder 20 is returned at that stop position, the transport
carrier 21 and the carriage 10 are separated. As the transport notor 19 is
reversely rotated, the transport carrier 21 retractingly noves again al ong
the transport rail 5 8, stops at a predeterm ned position, and waits for an
ensui ng carriage 10. Meanwhile, the upper surface plate 18 suspended from
the carriage 10 stopped above the abrasive disk 3 follows the operation of
the horizontally reciprocating nmeans 23 fitted 10 to the upper beam 22.
First, as the horizontally reciprocating notor 30 forwardly and reversely

r ot at edlhd herdwnizontlaldey riedispraecanigeg puahe tBetr egiprasatasedl ong t he
| inear rails 25, and the cylinder rod is | owered by the actuation of the

pressi nchaat-Hndey £38m ThecHisi@l enethaf ottheety! i adeirdiod urethher brought 15
into contact with the top of the upper end portion of the shaft portion 13

in such-&{ANRST t88 § PkEOYBhetds RNAHY €878% Lir$9c8S0f AHOWRdhe shaft
portion 13 being supported by the springs 15. Wile the pressure plate 17

SUppo”él{a}]gﬁ%lébgg%é‘éi a%g.faepﬂés%n?ifg%ﬁ%i%% 4dife SAS %9819%%%%%%1 i's being

hori zont reci protat’ed, e pressure plate Is lowered and is

_ i c prate 177" nd is
cur Tace BTt 8 ERakt SR bARb o R Esh B PR PrEt Sy SRl aS s T

polish by, t,he rotat.ian_of .t.he rasi ve disk 3 on which a liquid filmof a
pol i shitHy A% qgv‘faotrer}-edfetécsl%%l%% ©88 -t he reciprocating motion and the

| overi ng a”dﬂﬂéﬁﬁgg s%&f%éepf§§aqugigﬁgéggggﬁfggh%%tportion
13 is lowered while the compression springs are compressed by
apressing force fromabove. Whenthepressingforceiscanceled,

10 the upper surface plate 18.stops in a state in which the fixed
plate 14 is pressed against the upper bearing portion 12 by
the restoring férce of the compression springs 15. Thus the
upper surfaceplate 18 isheldin such amanner as tobevertically
movable.

15 Further, the upper surface plate 18 suspended from the
carriagelOiscapableofreciprocatinglyjogalongthetraveling
rails extended horizontally, or of traveling and passing over
the plurality of polishing tables 4 along the traveling rails
7.

20 Meanwhile, a transport carrier 21 which is
self-propelling by a plurality of wheels is installed on the
transport rail 8. The transport carrier 21 has a forwardly
and reversely rotatable transport motor 19 mounted thereon,

and a coupling cylinder 20 of the coupling means is secured

25 to an upper surface of the transport carrier 21.



The glass plate 16 is polished for a fixed tinme while pressing the upper
surface plate 18 against the abrasive disk 3 being rotated and by

hori zontal ly reciprocatably jogging the 5 upper surface plate 18 al ong the
traveling rails 7 by following the forward and reverse rotation of the

hori zontal ly reciprocating notor 30, the upper surface plate 18 is raised
and is disengaged fromthe abrasive disk 3 by the returning of the pressing
cylinder 28 and the stopping of the horizontally 10 reciprocati ng notor 30.

-Next, ‘the carriage 10 at a standstill on the traveling rails 7 is coupled

to the next tra@nspentl cdrtherc@ipwangi ogliveksr &0 tihe tosnspet tirra | 8. As
the transport notor 19 is rotated, the carriage 10 noves forward again

al ong t he ity aehiirgdl3 m ates doagetiner reicelivelellr dispostdcanr ktke 21. At the
position where the carriage 10 is subsequently stopped, an ensuing

hori zontald JRCHPr O£AK ik RS 243 16 £ $handbynaboan &PPeTePQsi tion,
whi |l e an ensuing abrasive disk 3 is disposed at a | ower position. The glass

pl ate 1%ﬂe3c88blléﬁedtr?@t%9ﬁ's£309¥ éaﬂ?r?éj& agehl - SRSHi-NG- 2L Agi MR sk 3 by
the returning ot on of the coupling cylinder 20 and the operation of the

pressi n%@e'h' N88t - 28,800 L haiot 2003k Ly Jﬁ%e%gﬁan&si&gghto Qi3 Thus the

gl ass I's consecutively poli e j uxt aposed

et Z?'néffﬁyt%éﬁ Tansheen ratohe 18 éﬁ%&‘f@ﬁﬂ%%%Wa%gf%qﬁ%?ﬁuikﬁﬁe?
bl { Shi i S A opErt ST PR ST oo L BRer ot r 4o itk es. 19
abrasive disks 3 disposed below.
If the transport motor 19 is reversely rotated after the
10 coupling cylinder 20 is disengadged from the coupling receiver
11 by retracting the rod of the coupling cylinder 20, only the
transport carrier 21 is self-propelled and retracts, and can
returned to its original position, i.e., the position of its
origin.
15 A beam 22 having a hollow square section is provided at
a position above the shaft portion 13 of the upper surface plate
18 in such a manner as to extend horizontally in parallel with
the track support 9 and by a substantially identical length.
The beam 22 provides a hérizontally reciprocating means 23 in
20 conformitywith thepitchesof thepluralityofpolishingtables
4 arranged below in a row.
The horizontally reciprocating means 23 is constructed
as follows: A rack 24 is provided on a side surface of the
beam 22, and a pair of linear rails 25 are provided on a bottom

25 surface of the beam 22 in such a manner as to be spaced apart

10



consecutively effect polishing finish. 5 After passing the plurality of
abrasi ve di sks 3 and upon conpletion of polishing, the carriage 10 at a

standstill short of the novable support 33 is forwardly noved nanual |y or
automatically onto the traveling rails 7' of the novable support 33. Wile
the carriage 10 is at a standstill on the novable 10 support 33, if the

tilting cylinder 39 of the tilting neans 32 is actuated, the rod 38 is

| owered, and the arm 37 is rotated with the shaft 35 serving as an axis.
The novabl e support 33 secured to the distal end of the arm 37 also rotates
in a folfowh rgsdmnéer Theauppesl kel fiea @l aRept8swhnghcysifideretB to t he
rails 15 7' through the carriage 10 also noves in a follow ng manner. Thus,
the gl asgoPplatesibgagdherd port dohhef phessiut poatdoh7l dfoft heeuppesr sur f ace
plate 18 is also set in a slanting state, and shows its appearance into the
vi sion of,ap,; abenater:s YWaiheodiddd shathech s teig: BBi 1 dlenegspéiged| ass
plate 20 16 for which polishing finish has been conpleted is renoved, and
gl ass plat&,t01R6Pen Yrpal icxhathd i fddt ety Thenprazaiiad phhtag eyl i nder

39 is returned, and ends of the novable support 33 are brought close to

ends of {(P%h%?lg& E?Sigg%é;éﬁf%%dz PEIYNE; 2 Sl NAbe ssl b9t thienei ndhe upper

surfdce plrate fromthe carriage 10°is manual |y nove

forvard (o4 40 .. RESUBLES T ned AR 1 300 L8 J ANPldgur 5 T, and

waits fof?t ing e tTans carrier at ‘a predeternined

ition. Aft | i th bgve-d i hed A i.S. d. S 10
Pt he pi ur al 113 L ohr FPgg8y ) TOCFE: 1 eh 0o tite S PasarEns  FaTEEREL,
selectivelg provided at regqul intervakgﬁyﬁth %%illu%trat d déessing
pl ates f®rdciiensinagtt RTFOERI Y 35 the® ADrSsidATH SkE 15 i nd?Walior the

upper surface plates 18, the | oading of the polishin rfaces of the

pl ur al i t T dheady hipger Foskss §X(§§ﬁdﬁg Ry Eg?éacf'pwttll?é“ gB%PBﬁSE%WI ar to
that of the upper surface Elates 18. Hence, the abrasive disks $ can be
condécut Fybiydeegdndia elatand wih shaktorisdiaserag i S L0rfaces can

be mai ntained constantly. According to the invention, the efficiency is
i ncr easetod5dovnEsrdhe REMHBISHt e pertdras e fpltheeshafs BohtiAlously
polished while being transported to a plurality of abrasive disks. In
addi t i on}l3tie siahi shezhngialaist footovl iidhi hge petbadshe sPCANEYTEFRed. Since
the tilting nmeans is provided, the attachnent and detachnent of the gl ass
pl ate canlbéeperforned safely and reliably, and the object of the invention
can be attained in a very sinple construction Thus, the advantages of the
invention are Apordcioatlzd lyl7ecimatatsnchairedq whith is ghawsrgldt e
pol i shi ng apparatus conpri si ng:
15 and reversely rotatable is mounted on a side end of the
horizontally reciprocating plate 26 by means of a mounting
bracket 29, and a pinion 31 disposed so as to mesh with the
rack 24 is secured to a shaft end of the horizontally
reciprocating motor 30. If the horizontally reciprocating
20 motor 30 is rotated, the horizontally reciprocating plate 26
undergoes linear motion. Thus, as the horizontally
recipreocating motor 30 is forwardly or reversely rotated, the
horizontallyreciprocatingmeans 23is capableof reciprocating

the pressing cylinder 28 along the linear rails 25 provided

25 on the lower surface of the beam 22.

11



a plurality of abrasive disks juxtaposed each other and 5 horizontally
rotated; a track support extended in a horizontal direction above the
abrasive disks; a plurality of carriages traveling freely along the track
support and having an upper surface plate with a vertically 10 novable
pressure plate for equipping the glass plate thereto; a plurality of
transport carriers reciprocated along the track support and each detachably
coupled to the carriage; and a horizontally reciprocating unit
reciprocating parallel with the track support and pressing the upper
surface pl at e THe agaickstupherab? astyetiiskeith tAegkassspbaterpbli&hi ng
apparatus as set forth in claiml, wherein the track support includes a
transporind aile atrt:achachgt eadne %iseteuid domdaenedfn andoa ¢vavetlieg rail 20
attached to the other side surfaces thereof, the carriage travels along the

travel i ng,1aéhind Reeansporit ¢aLIHErn eeishr ocat p:tabeny dietmsdispor t
rail, and the horizontally reciprocating unit reciprocates parallel wth

the travglddg# e p@3:13niAgotassepl ata Rpldshiing sappakat teasrsek forth in
18 claim2, further conprising: a novable support for contacting with end

port i50ns§19é%<|9# P ¢S QEaEQ?ihéffégifélpp%fﬂe A&ty a¥ehhngr&@ite and the

t ranspor t he novabl e suppo el ng provided in a space
form with a curvature allowing the carriage 10 to pass, S0 as

to form an endless loop as shown in Fig. 4, thereby making it
possible to cause the carriage 10 to travel in a circulating
manner.

10 The track support 9, the traveling rails 7, and the
transport rail 8 are cut at two midway portions of the track
support 9 and the traveling rails 7 in the endless loop form.
Amovable support 33, towhich two travelingrails 7 are attached
to transport the carriage 10 for suspending and supporting the

15 upper surface plate 18, is newly inserted separately from the
tfack support 9 into each of the short space portions thus formed
by cutting removal.

The movable support 33 is arranged such that the side
surface of the movable support 33 is secured in the form of

20 a balance through a bracket 36 to a shaft 35 provided rotatably
through a bearing on a support column 34 provided uprightly
in such a manner as to be spaced apart on the side of the movable
support 33 away from its side where the traveling rails 7’ are
provided. An end of an arm 37 provided with a balancer 40 is

25 connected toarod 38 of atilting cylinder 39 provided adjacent

12



5 on extensions of end portions of the track support as well as the
traveling rail and the transport rail, or in a space portion extending from
the track support when an internediate portion thereof is cut; a traveling
rail attached to the novabl e support; 10 a support col umm prOV|ded so as to
be spaced apart froma counter side of a side of the novabl e support where
the traveling rail is disposed; atilting unit for rotating the upper
surface plate suspended fromthe novabl e support by rotating an arm bei ng
15 perpendicular to the novabl e support axially, the arm being supported on
t he suppaer ttheokuppord.cAlghrase- phdt eorpot 1 shi gy appataiog wsaset3f.orth in
any one of clains 1 to 3 wherein the track support is a 20 substantially

| oop shape thz rddgbasse phat eipelhshiyig meihced ¢cenpsisiagl 5¢ epsvad,:

equi pping a glass-plate to be polished onto an upper surface plate disposed

on a caridagsn 25 ¢o4Rlteag ihhensani tageibn art4BPGPOrdnsat rirerridet achabl y;
19 transferring the transport carrier with carriage along a track support

di sposed, ab%\éec}?e ﬁb%ﬁhb%ﬁﬂoﬁbﬁ@%mf@g%%sl@wh@%mtwrﬂtsrtglltﬂr@d t ransport

carrier wth carriage above one of the plurality of abrasive di sks; 5

posi 15' Onﬂ}ﬂeg @phecy 's%ﬂ:@a‘%e ¥)l %%' %OEGEbQHd&J&' Er@%ﬂoé(ﬁdtpftted to the

traveling rails 7’ by means of the carriage 10 is also tilted
simultaneously fo assume a slanting attitude, andshowsa tilted
position as seen in a side view. The tilting means 32 in Fig.
4 shows tilted situation.
10 Hereafter, a description will be given of the coperation
in accordance with the invention.
The carriage 10, which is at a standstill with the glass
Iﬁlate 16 retained by and secured to the pressure plate 17 at
the position of the movable support 33, ismoved to the position
15 of the transport carrier 21 at a standstill by being retracted
in advance to a predetermined poesition by the reverse rotation
of the transport motor 13.
Immediatelythereafter, thecouplingcylinder 20provided
on the transport carrier 21 is actuated to extend its cylinder
20 rod. The cylinder rod is then fitted to the coupling receiver
11 provided on the carriage 10, and is thereby coupled with
the transport carrier21l. Asthetransportmotor19is forwardly
rotated, the transport carrier 21 moves forward together with
the carriage 10 to a predetermined position above the abrasive

25 disk 3 being rotated on the polishing table 4, and stops. As

13



upper surface plate, the horizontally reciprocating unit reciprocating
parallel with the track support; pressing the upper surface pl ate agai nst

t he abrasive disk by the horizontally reciprocating unit; and 10 polishing
the grass-plate on the abrasive disk. 6. A glass-plate polishing nethod as
set forth in claimb5, further conprising steps of: contacting a novable
support with end portions or cut 15 portions of the track support, the
novabl e support being provided in a space on extensions of end portions of
the track support, or in a space portion extending fromthe track support
when an g efdTesli e Qarinde bheieotettrasd; atramst estompddetoaisiage to

t he novabl e support; 20 rotating the upper surface plate suspended fromthe

novabl e PR dn P36 Fiotald NG ran 1apAubehagc per Pegdi coll e teddies tayabl e
support and rel easing the grass pI ate fromthe upper surface plate. 25 20 -

2
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into pressure contact with the abrasive disk 3 being rotated,
the surface of the glass plate 16 in contact with the abrasive
disk 3 is polished by the rotation of the abrasive disk 3 on
which a liquid film of a polishing fluid is formed, as well

25 as the reciprocating motion and the lowering and pressing of
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Next, the carriage 10 at a standstill on the traveling
rails 7 is coupled to the next transport carrier 21 waiting
next on the transport rail 8. As the transport motor 12 is
rotated, the carriage 10moves forwardagainalong the traveling

15 rails together with the transport carrier 21.

At the position where the carriage 10 is subsequently
stopped, an ensuing horizontally reciprocating means 23 is on
standby at an upper position, while an ensuing abrasive disk
3isdisposedatalowerposition. Theglassplateléispolished

.20 again by the adjacent ensuing abrasive disk 3 by the returning
~motion of the coupling cylinder 20 and the operation of the
pﬁressing cylinder 28 and the horizontally reciprocating motor

30. Thus the glass plate 16 is consecutively polished by being
moved to the juxtaposed abrasive disks 3. On the rear side

25 of the line, the glass plate 16 retained by and secured to the
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completion of polishing, the carriage 10 at a standstill short-
of the movable support 33 is forwardly moved manually or
automaticallyonto the travelingrails 7’ of the movable support
33. While the carriage 10 is at a standstill on the movable

10 support 33, if the tilting cylinder 39 of the tilting means
32 is actuated, the rod 38 is lowered, and the arm 37 is rotated
with the shaft 35 serving as an axis. The movable support 33
secured to thedistal endof thearm37 alsorotatesina following
manner. The upper surface plate 18 which is fitted to the rails

15 7' through the carrlage 10 also moves in a follow1ng manner.
Thus, the glass plate 16 adhering to the pressure plate 17 of
the upper surface plate 18 is also set in a slanting state,
and shows its appearance into the vision of an operator.

While that state is'being maintained, .the glass plate

20 16 for which polishing finish has been completed is removed,
and glass plate to be newly polished is fitted. Then, as the
tilting cylinder 39 is returned, and ends of the movable support
33 are brought close to ends of the track support 92 and assume
a single straight line. The upper surface plate 18 suspended

25  from the carriage 10 is manually moved forward to the
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coupling with the transport carrier 21 at a predetermined
position. After coupling, the above-described operation is
repeated.

5 If the plurality of carriages 10 fitted to the traveling
rails 7 are selectively provided at regular intervals with
unillustrated dressing plates for clearing the loading of the
abrasive disks 3 instead of the upper surface plates 18, the
loading of the polishing surfaces of the plurality of abrasive

10 disks 3 can be cleared by the operation similar to that of the
upper surface plates 18. Hence, the abrasive disks 3 can be
consecutively regenerated, and satisfactory polishing finish
surfaces can be maintained constantly.

Accordihg‘to the invention, the efficiency is increased

15 asthe substrates suchas glassplates are continuouslypolished
while being transported to a plurality of abrasive disks. In
addition, the finished quality of pclishing becomes constantly
fixed. 8ince the tilting means is provided, the attachment
and detachment of the glass plate can be performed safely and

20 reliably, and the object of the invention can be attained in
a very simple construction. Thus, the advantages of the

invention are appreciable.
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What is claimed 1is:

1. A glass-plate polishing apparatus comprising:
a plurality of abrasive disks juxtaposed each other and
5 horizontally rotated;
a track support extended in a horizontal direction above
the abrasive disks;
apluralityofcarriagestravelingfreelyalongthetrack
support and having an upper surface plate with a vertically
10 movable pressure plate for equipping the glass plate thereto;
apluralitycxftransportcarriersreciprocatedalongthe
track support and each detachably coupled to the carriage; and
ahorizontallyreciprocatingunitreciprocatingparallel
with the track support and pressing the upper surface plate

15 against the abrasive disk.

2. A glass-plate polishing apparatus as set forth in
claim 1, wherein the track support includes a transport rail
attached to one side surface thereof and a traveling rail

20 attachedtotheothersidesurfacesthereof,thecarriqgetravels
along the traveling rail, the transport carrier reciprocates
along the transport rail, and the horizontally reciprocating

unit reciprocates parallel with the traveling rail.

25 3. A glass-plate polishing apparatus as set forth in
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claim 2, further comprising:

a movable support for contacting with end portions or
cut portions of the track support, the traveling rail and the
transport rail, the'movable support being provided in a space

5 on extensions of end portions of the track suppdrt as well as
thetravelingrailandthetransportrail,or:U1aspaceportion
extending from the track support when an intermediate portion
therecf is cut;

a traveling rail attached to the movable support;

10 a support column provided so as to be spaced apart from
acountersideofasideofthemovablesupportwherethetraveling
rail is disposed;

a tilting unit for rotating the upper surface plate
suspended from the movable support by rotating an arm being

15 perpendicular to the movable support axially, the arm being

supported on the support column.

4. A glass-plate polishing apparatus as set forth in
any one of claims 1 to 3 wherein the track support is a

20 substantially lcop shape.

5. A glass-plate polishing method comprising steps of:
equipping a glass-plate to be polished onto an upper
surface plate disposed on a carriage;

25 coupling1jm3carriagetx>atransportcarrierdetachably;
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and positioning the transport carrier with carriage above one
of the plurality of abrasive disks;
5 positionihgaahorizontally'reciprocating'unit above the
upper surface plate, the horizontally reciprocating unit
reciprocating parallel with the track support;
pressing the upper surface plate against the abrasive

disk by the horizontally reciprocating unit; and

10 polishing the grass-plate on the abrasive disk.

6. A glass-plate polishing method as set forth in claim
5, further comprising steps of:
contacting a movable support with end portions or cut
15 portionsofthetracksupport,themovablesupportbeingprovided
in a space on extensions of end portions of the track support,
or in a space portion extending from the track support when
an intermediate portion thereof is cut;
transferring the carriage to the movable support;
20 rotating the upper surface plate suspended from the
movable support by rotating an arm being perpendicular to the
movable support; and

releasing the grass-plate from the upper surface plate.
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