1 2 JAN 2005 | PROCESSI NG MACHI NE AND PROTECTI VE MEMBER USED THEREI N Fi el d
of the Invention The present invention relates to a processi ng nmachi ne such
5 as a grinding machine for grinding the rear surface of a seni cohdudnadis
wafer or a cutting machine for cutting a sem conductor wafer and to a
protective nmenber used to protect requﬂred constituent elenents in the
processi ng machi ne. 10 Description of the Prior Art The above processing

machi ne SuckPrRESESSTNG MACHINEEAND PROCECTEVE MAMBRE USEDNITMEREONPr i ses a novabl e
support neans which can reciprocate between a first position and a second
position and a reciprocating neans for reciprocating the novabl e support

means. 15 Theeedi st aareralbycPvi ded a gui de neans extending in the
reci procating direction of the novable support neans, and a to-be-guided

means provi ded onThRAOTASEAB|GIVEnHEHOR refBsAs tosa proceapiyy 8aghgerl SWERh t he
id : . ' I h id
gui de means 30,1 gla%r,}éﬁ% pRYARLE f%‘igggi%%%r{%&?% Qé‘Qrséd&%gg 85'\%{;1t e guide

means. Either on a “processi ng as a grindng wheel or
cutting bl ademandnductarkpeéer orsuckbuasing Sewhdardfict arutwdhgrai s nmounted to

t he novabl e suppor neans. The processing tqol nmoynted tq the vabl e
suppor t neaﬁ?mgggnéﬁﬁﬂqreHaF%Fﬁﬂﬁpﬁﬂrﬂp?¥3§%Q§&vﬁDW? I r t° FEEF backwar d

the novabl eegupped tcdaRsue®t diRMeRESCHSSIHY preebssSnPRRlchedet 0 the 25
wor kpi ece mounted to the novabl e support nmeans to nake desired processing

on the workpi ece by means of the processing tool. A typical exanple of the

reciproggti@gﬁgggﬁgigﬂmb reql pEogat ihng the novabl e support nmeans conprises a
e

mal e screw ne r-extending in the reciprocating direction of the novable
support neans, a fTeauimvElpsuresimgmireThimeustad ase ghiéndovabhehsupport neans
and screwed _w nmotor. for turg%c t he mal e

h .th l. .menb
o ey a B d Gl R SRt TREDE o @) 2 RS, (e b A9 el

mal e

screw of theciptecsey eotieabes AAdtt pesieivy andcaexedind besieim anacrew
menber. The reciprocating neans provided with the circulating 35 ball is
cal | ed "bal 2 195X CRECHANFIRS _for reciprocating the movable support means.

15 There is generally provided a guide means extending in the
reciprocating direction of the movable support means, and a
to-be~guided means provided on the movable support means is
slidably engaged with the yguide means so that the movable support
means can slide along the guide means. Either one of a p_rocessing

20 tool such as a grinding wheel or cutting blade and a workpiece
such as a semiconductor wafer is mounted to the movable support
means. The processing tool mounted to the movable support means
is applied to the workpiece by moving forward and/or backward the
movable support means, or the processing tool is applied to the

25 workpiece mounted to the movable support means to make desired
processing on the workpiece by means of the processing tool. A
typical example of the reciprocating means for reciprocating the
movable support means comprises a male screw member extending in
the reciprocating direction of the movable support means, a female

30  screw member mounted to the movable support means and screwed with
the male screwmember, and amotor for turning the male screw member.
A circulating ball is generally provided between the male screw
of the male screw member and the female screw of the female screw
member. The reciprocating means provided with the circulating

35 ball is called "ball thread mechanism”".



1 2 JAN 1005 2 when the workpiece is processed, nanely, ground or cut by

the processing tool, swarf is produced. If the swarf is adhered to the male
screw nmenber or the guide nmeans, the snooth reciprocation of the ”qV?QA@LWS
support neans is prevented. To cope 5 mnth this, a bellows nenber fo
covering the nmale screw nenber and the QU|de means i s arranged on the
upstream si de and/or downstream si de when seen fromthe forward noving

direction of theviexathe watRpdEde MBapBoceRd)ehimis; ,ngnbetd Qﬁnmb)‘e wyor med of
cloth such a canvas cloth or a combination of cloth and a_ neta 10, pl ate.

Ther ef or e, BESRAS S0 TR mEWBEF JiSsPFRfutsdrel §E &‘&eﬁg‘?‘% lsaﬁ‘élh?q*‘r’él

operation Oftoe%ﬁéartMéWQ;drbw' RefSdr IrVRYE Q2% madNERr ¥hdfsrddehl nvention 15
It is the principal object of the present invention to provide a novel and

i nproved pr FEEIBF AR HEThPAEhRhIQ R ceernort Bopnd 1frsiavaaked ngotgepe _
constltugnt“gkgg?ﬂlg té’ﬂ@ﬁlB&QHﬁ&ﬁﬁQ“EHEhco&E%%@g”@égd&%&?@c@@ﬁbﬁ gui de

means by neans protective neans Ich can l'ace of a bell ows
menber or i randddhe i @nideo m2@ns hes eddaowed nembigre upstveany sn@xp@ds‘ox/e and can

b il h th bj ect th t J. t
rovide 'a GRBEBELTY T EPENT S CERME S S PR AL b A REl PO member

or in addl tithe hovibie Rebbews mgmeer 1He BEQLEGE e’ €8h e gonfdd tarent
el enents of a proce53|ng machi ne, is nmuch nore .inexpensive than the bellows

menber and CARTBESUHE PFyCAREIRARGEED OrTRCIIRIGRSPIAL CHETRrAsk At M Rlent | on
has founrg tQﬁgtghe above principal object can be attained by a protective
nmeans from "at | east one protective nenber fornmed of a synthetic resin sheet
30 or filmwhich &hﬁrbéOR%pthe@bbedbEhIQW$neebsraserﬂﬁ&ﬁveém§kpen$bﬁte is

1oL 2001 20 B0 el Loyt oLl o L Ogse PRl The
rolling a synthetic resin sheet or film and heatlng it for a predeterm ned
period of tlne |n a.ft%kglg@gaglég is rolled.

15 It is the principal object of the present invention to
provide a novel and improved processing machine which prevents
swarf from adhering to constituent elements to be protected such
as amale screw member and guide means by means of protective means
which can be used in place of a bellows member or in addition to

20  the bellows member, is very inexpensive and can be easily
exchanged.

It is another object of the present invention to provide
a protective member which can be used in place of a bellows member
or in addition to the bellows member to protect required

25 constituent elements of a processing machine, is much more
inexpensive than the bellows member and can be easily exchanged.

The inventor of the present invention has found that the
above principal object can be attained by a protective means from
at least one protective member formed of a synthetic resin sheet

30  or film which can be kept rolled in a free state that tensile force
is not applied and can be unrolled when tensile force is applied.
The protective member itself which attains the above object can
be formed by rolling a synthetic resin sheet or film and heating

it for a predetermined period of time in a state where it is rolled.

35 In this specification, the synthetic resin sheet or film which



35 In this specification, the synthetic resin sheet or filmwhich 1 2 JAN
2005 7 can be kept rolled in a free state that tensile force is not applied
and can be unrolled by applying tensile force is referred to as & 2"Hdil 10&d
sheet or filni. That is, according to the present invention, there is 5
provi ded a processing machi ne conprising a novabl e support nmeans which can
reci procate between a first position and a second position and a

reci procat i mpnneakept opliediiprofade agatdehadvabkele Sopperits meamspliedt her one

of a processing toagl and r.kpiece . being munted to the novabl e support
means, wher ea}n% T eprllgfgil#@eb}ﬁﬁgﬁgyjr%ltﬁgfzggeaéoﬁcga%F Iberfgrﬁ?gt%%ﬁsve
menber forredrofilad sahddieiorctsheet or fil mwhich can be kept rolled in a
free state that tensile force is not applied and unrolled when tensile

force is applied iTar &% RFBNIPAUPLNS PEARPEPHI BRI GPT, doVFTst F8am si de of

the novabl e [SURBEEY IBAGScYNEY REEM I B8t 45y hatwRid cnaufiRgt did8et i on

fromthe first position to the second position of the novable s;ggort
means, and t‘ﬁf?ﬂecgr@@@ct&@@rmﬁb@rbeﬁ@e@nﬂofiw ppstiftaon ornhred SREORGreNt of t he

movabl e suppoyt - IEIDE a?ﬁ il %!cgg%j&)ea’ g{egx?%gt%%gva fpfg&\é%%gtth%f mbyi govabl e

support nenber on the u ream sSi € suppo means and/ or
roll ed 20 bysuppert anewarsg enveaendnefoft heprmaeds imgs tippdrandrenberkmaeteunr ol | ed

by the backwar.d novenent of .the novabl e support nmenber on, the downstream
si de of the bR h &t th@alﬂ%‘.’ eSBPB‘?’E%tWWSWB%Thgr?JSD preferably

provi dedopon bot h wpstdiearpi vantbaa@WMsdlieaiySitdesSasi ohd @rovyadi v mehRar t
means. In a preferred 25 enbodinent, there is generally provided_a guide

means ext endiRGR Pt Ke SYBERBEtR &Ry oF riddmi Bhieh dafePRokeml €0stphdrt nmeans
and a to-ber gupded Teaps.{ o e §bi Aakky; £10RISH ML shBcu G deaRals. 1S
provided on the novable support neans, the reciprocating neans conprises a
mal e screw rremiséle eSarmedingpppi iebels ecbpidedtomyghgmmitresrissnieotndirg novabl e

DT e kR A BT TESeLE B RE R AR TR SR e

mal e sciléw mMenlverd nmdweing direction from the first position to the second

position of the movable support means, and the protective member

is unrolled by the forward movement of the movable support member

and rolled by the backward movement of the movable support member

on the upstream side of the movable support means and/or rolled

20 by the forward movement of the movable support member and unrolled

by the backward movement of the movable support member on the

downstream side of the movable support means.

The protective means is preferably provided on both upstream

and downstream sides of the movable support means. In a preferred

25 embodiment, there is generally provided a guide means extending

in the reciprocating direction of the movable support means and

a to-be-guided means to be slidably engaged with the guide means

is provided on the movable support means, the reciprocating means
comprises a male screw member extending in the reciprocating

30 direction of the movable support means, a female screw member to

be screwed with the male screw member and mounted to the movable

support means and a motor for turning the male screw member, the
protective means includes a main protective members located

opposite to the male screw member and the guide means and two

35 sub-protective members situated on both sides of the male screw



protective nmeans includes a main protective nmenbers |ocated opposite to the
mal e screw nenber and the guide neans and two 35 sub-protective ne AN 2005
situated on both sides of the male screw 1 2 JAN 2005 4 nenber and the gui de
means, and the nmal e screw nenber and the guide mneans are covered by the

mai n protective nmenbers and the sub- prét ective nmenbers on three sides.
Further, according to the present invention, there is 5 provided a
protective member aganttie puiée meyna, spdtihet nela estew oembér lamivithecduickEn be

kept rolled_in_a free stat hat, tensile force is not_appli and can be

inrol | ed vhdFPansif sl P b ien, oty beRBer Vi Eiger ror

attai ni ng t igogbovevehjetiersPoef€iall ¥idébe protective nmenber is forned by

folding back 10 a synthetic resin sheet or filmjn twg in | engt hwi se
FBF%F a%l‘

direction, then B i ACTIEHPE hEP Fidieg edepert i tW e dCReatist§ if for a

predet er g NgdReEEQG BlotddBi v mBmSEéALEn¥REE e dd blySa Pk BEei MR@BintdY S
protective nenber is used in a processing nmachi ne, oné end thereof can be

fixed to th&idBvapiah sappor tkapsarelladiine fopRestas® shattirnsdde Ealifsde fixed
to the statig Hgmggbligg%rﬁr AL EE! o]{i%ﬁb\%emgnéﬁﬁ f?a?cfeoir{'ﬁﬁ%ﬂ/ec{{' X1 ng
shaft, ro g tHe

one end of a synthetic sheet or frI'mto a support
synt heti c res nhehpettemrtiviei hambexuncbrt hetsipior tthehabbvansbjeeating it for a

predeterm ned perjod of fti in a state where i.t is ralled.. \WWen this

P etoett ve 30 moeBepe ity ek bRt B PORE bk dimbliny P EndliBbadk o 1
be rotabablys €t tesimensbatdr rmenler tws ihhg I@veblvess dppeetismeans and
the free end of the protective nenber can be fixed to the novable support

means or t héhSPatPtlshidér fron B¢ foloedcPriiivh 330 PRELBIAMITMESTFg. 1 is a
Per spect i Ve jricawt SRAMIpkheciiial £k 18 aﬁ_rslta‘éé NeherPEDIREr S 119héh

preferred enmbodi ment of a processing machine constituted according to the
present i nvamisoprofqrive membemaist haed par Sppretess igenaohinsar onefendhe

gri ndi ng 3och%§8{yf nceanokeF!E QXe&;toFitgg'm&fa%lteosgfagof% ?nescﬁ;lgeg% it(fledjy'@}gérans
showi ng a production
15 end thereof can be fixed to the static member. The protective
member may also be formed by fixing one end of a synthetic sheet
or film to a support shaft, rolling the synthetic resin sheet or
film round the support shaft and heating it for a predetermined
period of time in a state where it is rolled. When this protective
20 member is used in a processing machine, the support shaft can be
rotatably mounted to the static member or the movable support means

and the free end of the protective member can be fixed to the movable

support means or the static member.

25 Brief Description of the Drawings

Fig. 1 is a perspective view showing the whole of a grinding
machine which is a preferred embodiment of a processing machine
constituted according to the present invention;

Fig. 2 is a partial perspective view of part of the grinding

30 machine of Fig. 1;

Figs. 3-a to 3-d are schematic diagrams showing a production
pattern of a rolled sheet or film used in the grinding machine
of Fig. 1; and

Figs. 4-a to 4-d are schematic diagrams showing a production

35 pattern of a modification example of the rolled sheet or film.



pattern of a rolled sheet or filmused in the grinding machine of Fig. 1,
and Figs. 4-a to 4-d are schematic diagrans showi ng a production QSWTUHS‘EW
of a nodification exanple of the rolled sheet or film 1 2 JAN 208

Det ai | ed Description of the Preferred Epbodi nents Preferred enbodi nents of a
processi ng machi ne constituted according to the present invention will be
described in detail 5 with reference to the acconpanying drawings. Fig. 1
shows a gri ndi ng machi ne for grinding the rear surface of a sem conductor

waf er as a ref er e t f t he processing machi ne

constitut ed\ﬁogggira&ﬁ]gest%l%) &°Pr< eégﬁ‘fa {eh telréo ?ﬂjem?rﬁpust rated grinding

machi ne conpri sespaeh@medlgmﬁedmasyoﬂ@spg@taémn@ymﬁchﬂfm Somwtisiutgd2 has a

prolonged rectangul ar. paral |l el epiped majn portion 4. At the re d of the
dipg iy ey

mai n porti oACCATARE (%Y FHRt PHRFI e LBXER MR Etﬁv\ﬁ?od%ﬁﬁl?ﬁﬂs%%

verticalby wlﬁhpfé%x@%ﬁe 9ot gt | RARP2ARANS driabdhgh a rough grindi ng neans
8a and a fine grinding neans Bb are di sposed on t%l s upright wall 15 6. The

constitution and Fbgntlishpwsta 9hen¢wgwo¢rmﬁmqrggwm@98@em YHEacPne
grindi ng meaps, %Qm#&ﬁd\%ecoqeﬁgfélb%g Qog]g;gféée Lats eg ef £ &0 BHLO8 RXR! anation
o Fig. 1, a ed on t

with reference t urntab I'S provi etop surface of
a rear hal f ofothe cproae&stlhg mmhnr;eaocbnmmlt@ﬁ abeohdirsy ng 2he Thwesettir n t abl e

10 is 20 rted t ' t endi tantiall
vortical Iy, TREPE KB G igePRatelt AECTEq Dot SporBRF aros 1 Burh ¢ Mot or

(not shogn) wasdly Sebﬂdjﬂi@@ad BY er. MiHigMdug ial 2124k a%ﬁ@hohg@@ré@té{ﬂd‘dlabe
described |l ater._ Three chuck neans 12 are provided on the turn table 10 at
equi angul ar PPRELISEARIDER B PSTHE hhePhlthgi Feidt $oth Of THE TaINRIFACRd chuck

means 12 arq eathyr {dReh Ok ékt%?i(i%& uglwﬁkd‘é(ﬂli%ﬁs%aﬁ?%iﬂdv&t‘!ﬂﬁ%y on the
center axis extendi ng substantially vertically. The chuck neans 12 are

connect ed t dsaprappiedpr iticegeieding peans orhehdts ,shcwwphagrinddnadgteanst a

revol ution gpegd gfflsné lﬁglﬁgm(eal By chygks; 'E%%g%gt]@n h8s PrIGheIyel Y

communi cated to a vacuum sourc O\NI’I)
15 6. The constitution and mounting of the rough grinding means 8a

and the fine grinding means 8b will be described in detail later.
Continuing explanation with reference to Fig. 1, a turn

table 10 is provided on the top surface of a rear half portion

of the main portion 4 of the housing 2. This turn table 10 is

20  supported pivotably on the center axis extending substantially
vertically. The turn table 10 is connected to an appropriate
electric motor (not shown) and is turned intermittently at 120°
each time as will be described later. Three chuck means 12 are
provided on the turn table 10 at equiangular intervals in the

25 peripheral direction. The illustrated chuck means 12 are each

formed of a porous disk which is mounted pivotably on the center

axis extending substantially vertically. The chuck means 12 are

connected to an appropriate electric motor (not shown) and turned

at a revolution speed of 5 to 100 rpm. The chuck means 12 are

30 selectively communicated to a vacuum source (not shown) so that

the semiconductor wafer mounted on the chuck means 12 is vacuum

adsorbed to the chuck means 12 as will be described later. By

turning the turn table 10 at 120° intermittently, the chuck means

12 are positioned in a carrying-in/carrying-out area 14, a rough

35 grinding area 16 and a fine grinding area 18, sequentially.



t he sem conductor wafer nounted on the chuck neans 12 is vacuum adsorbed to
the chuck neans 12 as will be described later. By turning. the turn gl @5
10 at 120 intermttently, the chuck means 12 are positioned in a
carrying-in/carrying-out area 14, a rough 35 grinding area 16 and a fine
grinding area 18, sequentially. 1 2 JAN 2005 6 On the top surface of a front
hal f portion of the main portion 4 of the housing 2 are provided a cassette
carrying-in area 20nthatopssefbee odra fnorg-loaitf moea @ f eheaniypogtiont 24, a

sem conduct o fer receiving nmeans 2 nd a cleaning _neans,28. 5 t he
Cop surface BIOmiTEREITN AR DATETear CRESHErR HOFYLOR 10 B AL housi ng
2 are di sposgdcasfdtyengatifiting-3Qtancea322 ,Aacassstigy weistp4jng a plurality

of sem conductor wafers Wwhose rear, surfaces are to_be ground is_placed on
the cassett eSTRGIIAHGIPH HaieE DECCIVANGaERRRT & 0CREra SHERPAYY G SoAtluct or

vaf ers Wsnhoge t'h%alEOZ;§ 4hfages ok0ahaveePRam Heopdd: ich BE aGRImM Hastcassette
carrying-out area 2Z. The carrying unit 24 takes out one sem conductor

waf er W front phig¢hedussany@ @ i eerabedrahyisgyssteslcmd 32 nghicasaeste 20,
inverts —the %%8}&9@g&g&gg%g‘@%\gge%é’ﬂ@%&k@@&%&%‘eeré ;gg;%.&r%ge% T, gegduct or

waf er Won t(ﬁe sem recei vi ng neans carrying unit
30 carries taee seirbeoqatucidod s wal&red\bpl Heedagpet be casentagriucrea 2af er

receiving neans 26 with its rear surface facin up to the top of the chuck
eans 15 ook Rsase f okt e e T T et Wipbe Toie R gat s

sem conduct ofawafeen Winkl €8 diackheodt @ReStHdREG@ eOatRE ng2BuE iede prans 12
wth its rear surface facing up is brought to the rough grinding area 16

toget her wi tAG RETERRK UABENA! 12KOF QteOng HEBF APRAUGHOT G2 ERT YnfIH™ ERR turn
tabie 10. 1 Ncddiedueho Uddling nl ERckhce! BE LML IPaRS, 12 NAlglRgs L he

sem conductor wafer Wis turned and the rough "gri'nding nmeans Ba is appli-ed
to the rear 2% swrfigoeduftarhwasenitenduetaresnvaheriwerdedosgilgongiuchdrt he

oo SRl W BB R BB S The gyt or ey W
gri ndi ng bar esarfingget e 3 0wt s ir idwe thuaEniveadsctidr pfehar placed on the
semiconductor wafer receivingmeans 26 with its rear surface facing
up to the top of the chuck means 12 positioned in the
carrying-in/carrying-out area 14.
The semiconductor wafer W carried to the top surface of the
20 chuck means 12 with its rear surface facing up is brought to the
rough grinding area 16 together with the chuck means 12 by the
intermittent rotation of the turn table 10. In the rough grinding
area 16, the chuck means 12 holding the semiconductor wafer W is
turned and the rough grinding means 8a is applied to the rear
25 surface of the semiconductor wafer W to roughly grind the rear
surface of the semiconductor wafer W. The semiconductor wafer W
roughly ground in the rough grinding area 16 is brought to the
fine grinding area 18 together with the chuck means 12 by the
intermittent rotation of the turn table 10. In the fine grinding
30 area 18, the chuck means 12 holding the semiconductor wafer W is
turned and the fine grinding means 8a is applied to the rear surface
of the semiconductor wafer W to finely grind the rear surface of
the semiconductor wafer W. Rough grinding by means of the rough
grinding means 8 and fine grinding by means of the fine grinding

35 means 8b will be described later. Thereafter, the semiconductor



intermttent rotation of the turn table 10. In the fine grinding 30 area 18,
t he chuck neans 12 hol di ng the seniconductor wafer Wis turned and] {haNflilhe
grinding nmeans 8a is applied to the rear surface of the sem conductor wafer
Wto finely grind the rear surface of the sem conductor wafer W Rough
grinding by neans of the rough grindi ng7 means 8 and fine grinding by neans
of the fine grinding 35 neans 8b will be described |ater. Thereafter, the

sem conduct arafer2wiatb20@ba¥ saffeice\\had asenr eaJieEurgfr@Qﬁdhf@ dreeght itrel y
ht tao_the car |ng|n/carry|n 4 her with the

round i s br to
Shuck means PERHRE-TR{ CHTBRUF GE Rt Tt G TRE L e g H Ao

carrying unit2 3% €perigsernfietsgqi ﬁ@i’&lﬂi@)hobfV@ﬁ@rtu%Olﬁabﬁetm chuck neans
positioned in the carrying-i n/car;gll ng-out area 14 to the cleani ng neans

28. The cl eani ng ME¥nSADRY HKT 4Pst 32 CRERRENGIEI SRR Pii%e wat er
onto thessemr@e%&]&%ean\e%glé&/on\@a' L€ dre ngfggu{gu iRodagly tndlgh sReed, to

clean the sem conductor and dries It.” The carryi ng unit 24 inverts
10 the cl eand t@n(dharq:bezhrsi@m veausiCiHr Wad erleanagai mests tA%asprags fa ont

surface ther of f ‘E‘P arri &s the sem condl,éctgr wafer W, into the
e

cassette C pci aeé—’lé1 C s e t%a}éarr?ura ‘Sa Sarea®?2 he '} mcon??c%%r

sem conduct arafsaf @r, 5le1en ittheetag seitredCapl ac}&d;ro@petehe tasseiahetnarryi ng-in
area 20 are all, carried out, the cassette 15 is ex¢changed with the next

cassette C stOHCRRINEHPLHRAGE MDA HEEPS W V\EB‘% ESFEYFS W&c%ﬁs iBYertS be

ground. 1phenre PIEARILAR BeHed BURRESNRIC IR HLRIANGHAE N W @]t WhdEfopd ored in
the cassette C nounted on the cassette carrying-out area 22, the cassette C

is carried Sutiagadthereapipceasyot fadCanr Wunh%(ﬁeHQ-GO@@hﬁ%l‘Nﬁéer W
expl anation "Httoht Sfcfaf £REELO g'f_['aged]onalﬁﬂ Féagsset%e r&&n@egu RS 34a #d 34b
r 0 P

are di spose to t ont sid the "above uprig rovi ded at the
rear end of When holsting sZemcEm@cgtmrdwaﬁeamsw anatlaﬂcta%«ﬂetaeec qdrped eoh of a
pai r of gui g:eh rail S 36a and _a pair

_ _ ils | égwdera S-;38b, respectiv
Pai 1 of gui ddEeriei Se R T rE T R H EHe CaPTOE vl | 6
W th aispace ishexehehy@brviith the nétd ktadiseeed i ©®nstrd ngXkenitonductor
wafers Wwhose rear surfaces are to be ground. When a predetermined
number of semiconductor wafers W are stored in the cassette C
mounted on the cassette carrying-out area 22, the cassette C is
carried out and an empty cassette C is mounted.
20 Continuing explanation with reference to Fig. 1 and Fig.
2, guide means 34a and 34b are disposed to the front side of the
above upright wall 6 provided at the rear end of the housing 2.
The guide means 34a and 34b are composed of a pair of guide rails
36a and a pair of guide rails 36b, respectively. The pair of guide
25 rails 36a are fixed to the front side of the upright wall 6 with
a space therebetween in the width direction and extend
substantially vertically. Similarly, the pair of guide rails 36b
are fixed to the front side of the upright wall 6 with a space
therebetween in the width direction and extend substantially
30 vertically. A sliding block 38a constituting a movable support
means 1s mounted on the pair of guide rails 36a in a such a manner
that it can slide in a vertical direction, and a sliding block
38b constituting a movable support means is mounted on the pair
of guide rails 36b in such a manner that it can slide in a vertical

35 direction. Foot portions 40a and 40b extending in a vertical



substantially vertically. Simlarly, the pair of guide rails 36b are fixed
to the front side of the upright wall 6 with a space therebetween in the

wi dth direction and extend substantially 30 vertically. A sliding bllodK 28Ba
constituting a novabl e support neans is_nounted on the pair of guide rails
36a in a such a manner that it can slide in a vertical direction, and a
sliding block 38b constituting a novabl e support neans is nounted on the
pair of guidérectiilos 36d fliormedodh dofAMNIelest hatthe wéath sliirdetion afvehd i cal 35

direction. Fgot portions 40a.and_ 4Qb extending in tical 1 2 JAN 2005 8
direction ar&PoritEdashs b‘%ﬁoﬁhﬁ ﬁéégﬂf’g} C&ng?ﬁa cﬁn%e\é'g o~ OPHhe Vet Bar
surfaces of bRe gHdodeBleRlepeksg38a ARdr8aknl espeeiby elng foafsl GhogNes
extending in _a vertical direction are forned in the  foot portions 40a and

40b. The gr ob9@SPPEEHREE #07 BRE 40Bot By WSS ATE Ikl thO K O/F @O eRD| y
engaged W { NadAGrgUA 6P AL 81 1% 202y AhaIRR yh Lhelgudldedt 2 Dhgkich38a, and 38D

can slide along the guide rails “36a and 36b, respectively. Therefore, the
grooves for ned tihatthla dihgdilqedst 3 9nend Ggbarah 4$0bhde @ionot theegaiderbelgui ded

nmeans whi ch qperat.e with the guide,rails_36 n nstitutli t he
gui de 10 rre%ﬁés),a?@eg%be’cf ?%@?‘%/t.l‘fsgé’i'p?%hceé:teifﬁﬁé hgta{l%s g£§§9%s$]§o%%é fltcr)lr Ot
reci procat i nfodheorshofd ngabhae kao38anabt 38 ai totihs-qujd et dhetmanwai ch

direction or vertical]y are praovided between the above upright wall 6 and
the slidi ngC‘B‘P%%IT@eB‘S“aébﬁBe%,der ??%é‘lnfﬁ.f‘%&ei‘l%’rﬂ&linﬁ Qb‘?@ui%e detail

mal e scrgw npabes s ﬁ%@egpg,é@p extendi ng substantially vertically are
rot at ably mounted to the front side of the uprig:ht wall 6 by neans of

nmounti ng pi eces 44ReGEmFogabingdremisntrAgaRd ds ToX6RCRHRF WE 1N edpect i vel y.
A mal e thread; s P8k, PHET, %?& f.at-A€q SErEW
menbers 48a an%l 4@3%@%%%%{%}8 rgr%%orstg%aﬁgﬁ ﬁ%?cﬁ rr%a/écgté%pu se
not ors are avgotigallnt @k pmovhéedthetveay thiccebsvedpragtt 443 ladchncheheut put

axes of the_electr ibci tors, 50 ap 50bs ar e .connec edc;t:obt he irlgwal e screw
menbers 48a ﬁjﬁ A8b; ngf)ecf. \?é’%y geﬁﬁé’ §"§rl w%en%gfg’s thdtY Ehd*hT havi ng
a screw ithr odgtaiigl madet erbwghewdets c4dd yandr @8hi esetbnding substantially
vertically are rotatably mounted to the front side of the upright
wall 6 by means of mounting pieces 44a and 44b and mounting pieces
46a and 46b, respectively. A male thread is formed on the
peripheral surfaces of the male screw members 48a and 48b.

20  Electric motors 50a and 50b which may be pulse motors are also
mounted on the mounting pieces 44a and 44b and the output axes
of the electric motors 50a and 50b are connected to the male screw
members 48a and 48b, respectively. Female screw members (not
shown) having a screw through hole extending vertically are fixed

25 to the center portions of the rear surfaces of the sliding blocks
38a and 38b and screwed with the male screw members 48a and 48b,
respectively. Therefore, when the electric motors 50a and 50b are
rotated in a forward direction, the sliding blocks 38a and 38b
are moved forward or down, and when the electric motors 50a and

30 50b are rotated in the reverse direction, the sliding blocks 38a
and 38b are moved backward or up.

Continuing explanation with reference to Fig. 1 and Fig.
2, the above rough grinding means 8a is mounted to the sliding
block 38a and the above fine grinding means 8b is mounted to the

35 sliding block 38b. Support portions 54a and 54b project forward



25 to the center portions of the rear surfaces of the sliding blocks 38a
and 38b and screwed with the male screw nenbers 48a and 48b, respeqtjm@!mm
Therefore, when the electric notors 50a and 50b are rotated in a forward
direction, the sliding blocks 38a and 38b are noved forward or down, and
when the electric notors 50a and 30 50b are rotated in the reverse
direction, the sliding blocks 38a and 38b are noved backward or up.

Cont i nui ng expktaaatlidingblbckef3Baemee 386 ahidgsask nagds 64 gnd 5&p diteefabai/e rough
gri ndi ng nmeans ga is nounted.to %he sl.iding block 38a and the ago e fine
gri ndi ng mean tBB SUBPRBURPEGLPR PAE 286 40 GreRPHIGTE A8, RSHPROFLA 11 ons
S54a and 54b ggpjeat 580ravaicthding JADEZR5291Y Nvdhe &l1ngi Age bicksn3Pa and 38b
and casings 56a and 56b are fixed to the support portions 54a and 54b,

respect i vel yrOUSEdrin Sharesinggacamadsel squmAtagestibs FaRFFEIF foreitical | y
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notors 5 (not shown) ‘are disposed In the c ngs 56a and 56b, and the out put
axes of the akxescpfithareiecsr&r eotonsenteedomiedtedhwitbttheyrehafit shab8n and

58b, respectiyel | sk-1i ke, nounting. rs 60a.and 60b fi to the
| oner ends o#é%ﬁédégkag$sgﬁ8Ff%e Ba gﬁ%§§§§egﬁﬁnﬁdpﬁﬁm Srfg%%§ngg§ﬂ%nd 62b
are secured axe ttheedndethsul daeeenas 0 thBerdBusit NG R H3er andGabased 60b,
respectively. A Iuralﬁ%¥éof arc-shaped grindi ng menbers are arranged on

the under su?¥ 9 BPOkh&<Gr PRI G 2681 LBYLaRE B UNFRE PEIRFRRL renber s

are advant ageouslit {04 MReRY-sbondiig B@Bﬁtﬂ%e@it@@w. afr gaiva igyabns with
an appropriate binder such as a resin bond. en the ‘electric 15 notors
provi ded i n ¥ CEPPAS BRH.IGnhAcBBer ragceAEFghgedl ont e griewlisNgiaeet s 62a

and 62b are gptate [ p A0 HQUg ind- S ace -of
t he sem cond%cttg%e %%?&%%13 g%gt%%oogﬁg)ék%n%a%s&&gglﬁﬁq?%@%ﬁ:gug% grindi ng
area 16, theadwniekheneahs fb2med byuroneldngricbgehbegrdiadiond dogakitgrasns ot at ed

at 20 a high_ s egd. The sjiég Iogk 38a is |0 red ta a h Qe rinding
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gradual 1y | onetced oot hddd tire vheatcasiidsacEaohné b are energized, the
grinding tools 62a and 62b are rotated at a high speed.

To roughly grind the rear surface of the semiconductor wafer

‘W held on the chuck means 12 in the rough grinding area 16, the
chuck means 12 is turned and the grinding tool 62a is rotated at
20 a high speed. The sliding block 38a is lowered to apply the
grinding tool 62a to the rear surface of the semiconductor wafer
W, and further gradually lowered so that the rear surface of the
semiconductor wafer W is roughly ground relatively thick.
Similarly, to finely grind the semiconductor wafer W held on the
25 chuck means 12 in the fine grinding area 18, the chuck means 12
is turned and the grinding tool 62b is rotated at a high speed.
The sliding block 38b is lowered to apply the grinding tool 62b
to the rear surface of the semiconductor wafer W and further
gradually lowered so that the rear surface of the semiconductor
30 wafer W is finely ground relatively thin.

Thus, the above-described constitution and function of the
illustrated grinding machine are substantially the same as the
constitution and function of a grinding machine which is marketed
under the trade name of DFG841 from Disco Co., Ltd., for example,

35 and already known to people of ordinary skill inthe art. Therefore,



sem conductor wafer wis roughly ground relatively thick. Simlarly, to
finely grind the sem conductor wafer Wheld on the 25 chuck neans 12 in the
fine grinding area 18, the chuck nmeans 12 is turned and the gri ndilng/ANod5
62b is rotated at a high speed. The sliding block 38b is |lowered to apply
the grinding tool 62b to the rear surfafe of the seniconductor wafer W and
further gradually |Iowered so that the rear surface of the sem conductor 30

wafer Wis farelkyi gsddadcrghiaitonvet yYhé konst Thusior &ed ahnveistese ombeted
constitution_and function of the illustrated grinding machine are
subst anti al | ¥ehéTSEnEPES 4@t 108nsti tution and function of a grinding

machi ne which is nesketRdngusdsTardhe ohl R Rarer8hcORSB414f romna scg. Co. ,
Ltd. , for exanple, 35 and already known to people of ordinary skill in the

art. Therefofe, it 1® JARPRODE thah peetadtdyedmsers piioPreVerkENITAASt i t uti on
and functg ong g o tEj?diwa%ng}git gﬁé @E@f%éf&?ﬁeﬁﬂer@@d AUlNggeXRliaRt | on

with reference to Fig. IS inportant that protective neans
for preventiggideheabladitesand 3Hb shanid e phevinkkdeoscriewupehibears sd8es and 48b

and the guide.rails 36a and.36b should b rqvi ded on the upstream sides
And/ of  donns I SH R RAB SRR PR ROt S T HORCEEBIPS of ¢ he
sliding bl ocks tB8a&1amdnd& erasidd shd ngbtdimsheyabl &y SHERVEL1 8BaBsert hat i s,
on the upper sides and/or |ower sides of the sliding 10 bl ocks 38a, and 38b,

respecti vel yTe#HH 1 Wt [F uSPridieatPRAY FeAafgAndinl e prdteet ithe Stedhld 64a and
66a are jpy ovpfigd ORghhen PRy rekfdecandihover, sifle 18fnbbeadld dragaipck 38a

and protective neans 64b and 66b are provided on fhe upper side and | ower
si de of the mathidiengpbboek B38hmeSnateld ADA b Eperef bretided onatliec uppehers 67a

Static menberi bat el ab P Or OV R hE ohet AN FbF S e GNP ol | 5

36a and 36b e4le ahidxe6b taret beotide oai tiee appehesidgpunghtowsd kifle othehstatic
renbers o2 2 S0t Sheped ke 8 eckanalan plale ui Lhcllopreys
front end anghd®@7# for covering the upper ends of the guide rails 36a and
36b and static members 68a and 68b for covering the lower ends
of the guide rails 36a and 36b are fixed to the front side of the
upright wall 6. The static members 67a and 67b are shaped like
a rectangular plate with cut-aways formed therein corresponding
20 to the mounting pieces 44a and 44b, and the front end and both
side ends thereof are substantially aligned with the front faces
and both side faces of the sliding blocks 38a and 38b in a vertical
direction, respectively. The static members 68a and 68b are also
shaped like a rectangular plate with cut-aways formed therein
25 corresponding to the above mounting pieces 46a and 46b, and the
front end and both side ends thereof are substantially aligned
with the front faces and both side faces of the sliding blocks
38a and 38b in a vertical direction, respectively. The protective
means 64a and 64b comprise main protective members 70a and 70b
30 disposed between the front ends of the static members 67a and 67b
and the upper ends of the front faces of the sliding blocks 38a
and 38b, and sub-protective members 72a and 72b disposed between
the both side ends of the static members 67a and 67b and the upper
ends of the both sides faces of the sliding blocks 38a and 38D,

35 respectively. The protective means 66a and 66b comprise main



side ends thereof are substantially aligned wwth the front faces and both
side faces of the sliding blocks 38a and 38b in a vertical directifohJAN 2005
respectively. The static nmenbers 68a and 68b are also shaped |ike a
rectangular plate with cut-aways forned _therein 25 corresponding to the
above nmounti ng pieces 46a and 46b, and te front end and both side ends
thereof are substantially aligned wth the front faces and both side faces
of the slidi pgobéocke mdaemnd438bnd n74b vEispbsad ktweehi che Iespeetdvel y.

The protecti ns 64a and 6 ris rotective ers 70a and
705 50"t spoSec Dot hn HeE Porte BNUEs BLRES e ThaRBer e 7 S2RU° 675
and the uppeengsds tfe e fd aatbdracesa ahdtd séndisﬁg-;b&cmdc&la&anemads 38D,
and sub- protectlve menbers 72a and 72b_di_sp osed between the both side ends

of the stati d°Rei¥elfP 678PRIRE B%W%ﬁmtbﬁelqwﬁe&ndoeﬁasth@fb@*ﬂéSb@% FaEPles

faces of gheqgl tls"é g 18k 96 ks 0388 @@Q a3 88 Sarl £ IRECLOME | e TBRIPT €REI Ve
nmeans 66a and 66b conpriSe nmain 2 JAN 2005 11 protective nenbers 74a and

74b d|sposedSEQPME@ﬁmbﬁesl@&kﬁﬂ@h@Qb ofegpestfivehy. f aces of the sliding

bl ocks 38a and 38b, t. S a 68b,
and sub-protective fﬁ? gor% éFé%l ggg spo?eé%%%¥ﬂggﬁgﬁﬁgr$gag?gg%ds of
t he both si dg@0bammes 7aaofancﬂ heiks landi Be bélﬂfrlp&'o%atﬁm n%tbeaad?!dnmrhﬂ)mbm de
ends of the rs. 68 nd _68b, S ectlvel L nportant that
the main pro?@%?%%b EEQES §h96§i§ﬁﬁf éﬁdg éﬁdf ﬂg chdl
sub-protegtive, eahatetizaradsh E%léeta&d £16a v@mérﬂéan &J@Hbﬂl&f ihog medeof a

rol | ed sheet or fi m that 10 is, a synthetic resin sheet or filmwhich can
be rol | ed i nShake gdatstensd lenfereensi Net fappesei santbCanpe NBIOARE ¢RR be

unrol I ed whepent enskdied sgg}?i?%eppt{)%geé: Qﬁ)er}%%ts' %1?%€g§xg§taﬁ:?xefdpf>§g to the

upper ends and | ower en ro ets or s constituting the
mai n protectevéSﬁgnbépwefO%ndﬂu¢f7©be orelesf shhetsormetitlimonceBstiods-ing i s

fixed to theg 557@5 ds. of . the static ne nbers g?a %%af}ong ang .t q?g her

connection ro Pxed 10 the upper faces o

sl i di ng 1 ockedS8es aadfﬁ&al bgs e fapptcrpfdsabe tloneatio meadanrs emtanslhom)

so that the ggg gﬁgjthe other connection rod 78 is fixed to the upper ends
of the front faces of the sliding blocks 38a and 38b by an
appropriate connection means (not shown) so that the one ends of
the rolled sheets or films constituting the main protective members

20 70a and 70b are fixed to the frbnt ends of the static members 67a
and 67b and the other ends thereof are fixed to the upper ends
of the front faces of the sliding blocks 38a and 38b, respectively.
Connection rods 80 are also fixed to the upper ends and lower ends
of the rolled sheets or films constituting the sub-protective

25 members 72a and 72b, one of the connection rods 80 is fixed to
the side ends of the static members 67a and 67b and the other
connection rod 80 is fixed to the upper ends of the side faces
of the sliding blocks 38a and 38b by an appropriate connection
means (not shown) so that the one ends of the rolled sheets or

30 films constituting the sub-protective members 72a and 72b are fixed
to the side ends of the static members 67a and 67b and the other
ends thereof are fixed to the upper ends of the side faces of the
sliding blocks 38a and 38b, respectively. Connection rods 82 are

fixed to the upper ends and lower ends of the rolled sheets or

35 films constituting the main protective members 74a and 74b, one



the rolled sheets or filnms constituting the main protective nmenbers 20 70a
and 70b are fixed to the front ends of the static nenbers 67a and 62? @2@5
the other ends thereof are fixed to the upper ends of the front f acedh
the sliding blocks 38a and 38b, respectively. Connection rods 80 are al so
fixed to the upper ends and | ower ends 5t the rolled sheets or filns
constituting the sub-protective 25 nenbers 72a and 72b, one of the

connecti on r odsti8) coanédttiesth t6ds tgheisifdeeants thé Idwerseérdd ofnmembersnt7a and

67b and the qQther connect.igon rod 80 s fixed to the upper ends of .the side
faces of th ag??d?fnﬁﬂﬁl ngﬁl%ﬁ‘& %@%aﬁ’? AP r%?ioggsrcmgﬁ% means
(not shown) sedtéatid kexeneeres Ofordthendsl deadheheedsi OmedBets 682 and
constituting the sub-protective nenbers 72a and 72b are fixed to the side

ends of the $BRtPY 3feRBEFSPBTAFARENBIBEEATI MEARS of By ShEWAS $h&esf thfe fixed
to the upper ;gndsn&f &fh%hélpalfegpgﬁegé? ité)}: dfﬁinlsd O%:10QEK 54383 §Rdn38b,

respectively. Connection rods B2 are to the upper ends and | ower ends
of the roll eprehectiveone@serfd /A8 agwni4h tagei Hgracheondienlpwer eots vaf bheber s

74a and 74b, -on 2 JA 05_12. of e connect i ods is fix o the
| ower ends ofr?ﬁ%]%arcc?rsftg%%glgegijoqlrf%gﬂ%?}fsdi E’S %l?cgrc}’l?é %%éﬁdo%r gﬁagt he
ot her connectheneof eae82i:edl toXd@d fooithenfis ¥ teadsadlctienbetrat 48 ardbers
68a and 68b bé an aggro%iéatg connectjon _rreans (not Shomngll)l SO é at the 5
one ends of CHB-r CEHILE LIS PTG RIIDASTET HPITHG WHRETEINGF 2PF oP¥ET i ve
nmerbers yda apds bR Bofleshdd:d Be £k oMeorndst ©f i ehe EaBrdtacesvef the
sliding blocks 38a and 38b and the other ends thereof are fixed to the

front ends oMemherstdid endenijer ore8alatht BBPeCtopmecdsof4r biistidedake al so
fixed to thetngfcsw dhgangs | aners ;40 ?géés?gig fgﬁg %deﬁg,nﬁ'ﬂs S a Lhhms

constituting the sub-protective nenbers e of the connection

rods 84 is fBRedand thehetHeoweoneswisiaof roeBsiidef fxmesoothe lsedel émisngfbl ocks

38a and 38btgnd t he otQ{g)r connect i o rod 84 is fixe t he side ends of
AnG

the static msRbers 684 ARg 68t by an gpﬂ!&5??%QreOPE&ﬁggzé)?n@ﬁcﬁé%%smefgs(not
shown) si6t hahot heh®ng eadshaf tHeeonel émik Iteehs H6lldd BheetoONSt ifiliinkng t he
sub-protecti ggn%ﬂ?&éﬁnJ‘?ﬁe asr& ~Z>ggtgétei\;ei I)r(xeexgbér% 76a and 76b are fixed to
the lower ends of the side faces of the sliding blocks 38a and
38b and the other ends thereof are fixed tb the side ends of the
static members 68a and 68b, respectively.
20 The protective means 64a and 64b covers the male screw member
48a and the quide rails 36a in three sides, that is, front side
and both sides, thereby preventing swarf from adhering to the male
screw member 48a and the guide rails 36a fully reliably. When the
sliding block 38a is moved forward or down, the rolled sheets or
25 films constituting the main protective member 70a and the
sub-protective member 72a are gradually unrolled by the
application of tension force caused by the descent of the sliding
block 38a and the rolled sheets or films constituting the main
protective member 74a and the sub-protective member 76a are
30 gradually rolled by the release of tensile force caused by the
descent of the slidingblock 38a. To the contrary, when the sliding
block 38a is moved backward or up, the rolled sheets or films
constituting the main protective member 70a and the sub-protective

member 72a are gradually rolled by the release of tensile force

35 caused by the ascent of the sliding block 38a and the rolled sheets



the | ower ends of the side faces of the sliding blocks 38a and 38b and the
ot her ends thereof are fixed to the side ends of the static nenber$ /6B& 280id
68b, respectively. 20 The protective nmeans 64a and 64b covers the mal e screw
menber 48a and the guide rails 36a in three sides, that is, front side and
both sides, thereby preventing swarf fr&§1adhering to the male screw nenber
48a and the guide rails 36a fully reliably. Wien the sliding block 38a is
noved f or war dr of i seweonsgtietutdnhethes heelins pebt@ot fid nembenstid wridhghthe main

rotective nenper 70a and th sub-protective nber .72 re .gradual
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up, the rolled sheets or constituting the main protective nenber 70a

and t he sub- psottdet fvent sedbemd7Batlasedgs adusriepyr pt¢whtingt $warfefease of

tensile forc cause t he ascent . of e_slidi ng._.b] ock. 38a..and-the
roll ed sheet gdﬁ%%\?Aﬁ? %gé\aﬁ or iIVer%Pe(]fo&nés}f FP%tt%ﬁggf%(? ]?raalll%’ g?%{% élcl:h’ ve
menber 74a apdlididy.suihepr @hecd i neebeck Bdd ak emgeatl dakivyrduoldbed, by t he

application of te i%e force caused by the ascent of the slidin | ock 38a.
Similarly, RS FPOLEREPTECHEANS BRIFINGLEBE RBFAP THHE BFGHErE LE MERPRerber

48b and tde gt dedr aht SuBbBrbfeddiREnehEEs 74hate dSadd1e vf 61 18igdey and
both sides, thereby preventing swarf from adhering to the male screw nmenber

48b and the g0 RPHACESIGBIPT (epgion eforgs yauppe by Héssidegrert miodkessh i s
e . ; . o :
moved forwar Q%gilrﬁgg@%%%gg dd'nt%LJcﬁéi rDISE Srerbl L8 1540 %%thgleawelﬁdﬂghgm n

protective ne e sub-protective ne are gradual ly
unrol | ed by mébe pappettatd ormbér t/dbsamhb ther seb-causedthbye tiepbdest@ntref t he
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rol | ed by t heesedraase e b@hdihe Hlocre3gmusSwHe®tHeheliding block 38b is
moved backward or up, the rolled sheets or films constituting the
main protective member 70b and the sub-protective member 72b are
gradually rolled by the release of tensile force caused by the
ascent of the sliding block 38b and the rolled sheets or films
20 constituting the main protective member 74b and the sub-protective
member 76b are gradually unrolled by the application of tensile
force caused by the ascent of the sliding block 38b.
Figs. 3 show the production pattern of a preferred
embodiment of the rolled sheet or film constituting the main
25 protective members and the sub-protective members. As shown in
Fig. 3-a, a prolonged synthetic resin sheet or £ilm 86 is prepared.
A preferred example of the synthetic resin sheet or film is a
polyester sheet or film having a thickness of 0.03 to 2.0 mm,
particularly preferably 0.04 to 0.10 mm. As shown in Fig. 3-b,
30 the synthetic resin sheet or film 86 is folded back in two in a
lengthwise direction. As shown in Fig. 3-c, the synthetic resin
sheet or £ilm 86 is rolled from the folded portion. The thus rolled
synthetic resin sheet or film 86 with both ends unrolled is heated
at a predetermined temperature for a predetermined period of time

35 while it is kept rolled. For example, when the synthetic resin



15 descent of the sliding block 38b. When the sliding block 38b is noved
backward or up, the rolled sheets or filns constituting the nmain pLgpmﬁque
menber 70b and the sub-protective nmenber 72b are gradually rolled by the
rel ease of tensile force caused by the ascent of the sliding block 38b and
the rolled sheets or filnms 20 constituting the main protective nenber 74b
and the sub-protective nenber 76b are gradually unrolled by the application
of tensile &hree wadsiéd &y ishe astemin ohidheoibedtay dleetkod381nfi Os. 3

show the production pattern of a preferred enbodinent of the rolled sheet
or fiIn1consﬁ?tﬁ??ﬁﬁpfﬁeanE?WPe§2§%6?o?éé§FV5 Egﬁﬁ%ggxh OPﬁéfgﬁﬁgﬁrotective
menbers. As shewbafder gt iF dradudNG edgRE sYHIyetalCrémsdratahest thfisfil m 86
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in Fig. 3-c, tehelbyrfioreei ts rmagi appihedt @her items88ei foras Ledapploedt be f ol ded
portion. The rol synthetic.resin sheet. or film8q wth ends
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synthetic resin sheet or film®86 is permanently set in a rolled 5 state and

kept rolled, aBsinggnsiyeamaetyihl,i A8 MeclFicheapen, thile® beeheiy @embete i s

not appli ed. [ f Ny ' [ eof, it
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the rolled sheet or film conétituting the main protective members
and the sub-protective members. Also in the production process
shown in Figs. 4, as shown in Fig. 4-a, a prolonged synthetic resin
or sheet 88 is prepared. This synthetic resin sheet or film 88

20 1is also preferably a polyester sheet or film having a thickness
of 0.03 to 2.0 mm, particularly preferably 0.04 to 0.10 mm. As
shown in Fig. 4-b, one end of the synthetic sheet or film is fixed
to a support shaft 90. The support shaft 90 may be a rod formed
from an appropriate synthetic resin or metal. The diameter of the

25 support shaft 90 is preferably about 2 to 5 mm. As shown in Fig.
4-c, the synthetic sheet or film 88 is rolled round the support
shaft 90. The synthetic resin sheet or f£ilm 88 rolled round the
support shaft 90 with a free end is heated at a predetermined
temperature (for example, about 140°C) for a predetermined period

30 of time (for example, about 2 hours) while it is kept rolled.
Thereafter, it is gradually cooled at normal temperature. Thus,
the synthetic resin sheet or film 86 is permanently set in a rolled
state and kept rolled round the support shaft 90 as shown by a
solid line in Fig. 4-d when tensile force is not applied. When

35 the support shaft 90 is rotatably held at a predetermined position



of a processing nmachine and can be easily nmounted to a desired site of the
processi ng machine. 15 Figs. 4 show a production pattern of another? 7 JAN 2005
enbodi ment of the rolled sheet or filmconstituting the main protective
menbers and the sub-protective nenbers. 131 so in the production process
shown in Figs. 4, as shown in Fig. 4-a, prol onged synthetic resin or
sheet 88 is prepared. This synthetic resin sheet or film88 20 is al so

pref erably aapdlteestée fohreetivappilied bavpugliadg bhe Kmessendth€r&3f t 6h@. 0 mm

particularly preferably 0.04 to 0.1/ As sogglgé in Fig. .4-b, on nd of
Phe. synt het | SPAFISHR0rs 3 HieepPyod™ Tb 1 Sniiare SharpYacy Tirasfgbor
shaft 90 maycheim Iiee farreg. 4domwenapphoplé atcrcey it hedicadedsi atois net al .

The diameter of the 25 support, shaft 90 is preferably about 2 to 5 nm As
shown in Fi greturned tpdheanigarad sipdeithet 1111 Balied Fomddle svRacthe

support shatha£0.90TAe IWIhNGY kbl £S5 SPEELn0Fi §i 141488 wifhl €8k rRUNdgt he
support shaft 90 with a free'end is heated at a predeterm ned tenperature
(for exanpl eshedfoor HUYCHS fshowa ¥t Edet drfi Fedspdringhs@rendingamachape

exanpl e, abo i (% t | | ed N
gradual | y cog{‘%‘én g?%n% 'rr\}g,In‘Jz1 cgr%ér' a?’ulrégﬁg S#P s?,r% %%%f-gsjgp\t é{ ?’% rrdetsaitﬁﬁéﬁeet or
film86 is peouwsrehtbytisetstania meybeed 65 ahe avidl doelpb8a arided8l aamdhéhe

support shaft.90. as. shown a lid line ipn Fig. 4-€ when nsile force is
or appl §od SHHEHSEIPRE Alnare "D o0 hes Bree dnbpd S dobfed sheet

predet errg negdr pOSint 89Mal Be JAMeA00S the endifRNblbeks BB&Cahd® 38BP| dredhby
pulling the free end thereof, the synthetic resin sheet or film®86 is

unrol | ed as SH¥WT FEmReEwWolYARS ki And 68 2RIFPEP- 4-d. When tensile force

is released, it isyn{glprBedriQ LRBoQIhG Rabs S Brobdit ithybit{ Ot hader ound
the support 5 shaft 90 as shown by the solid [inein Fig. 4-d. Wen the

rolled sheebeenr deiﬂcmigedsh@mtialilegih frefgrengseto i the recgmpaay ¥y nmachi ne
Fhotn! 05y Socde 1 Qo d e SUERAT e B8 k- Peor kA s punt 0
and 38b,1landthémeetfa erd erdiohs tdengek|ad sddeticht ions mdynb&Gadeywiohicxed t o
the sliding Qleggrktsin%s%rgﬂdtr§e8b§co%lé E’ﬂqg spirit of the invention.
For example, in the illustrated embodiment shown in Fig.
1 and Fig. 2, the protective means 64a and 64b and 66a and 66b
are provided on both the upstream side and downstream side when
20 seen from the forward moving direction of the sliding blocks 38a
and 38b constituting the movable support means, respectively.
When there is substantially no possibility that swarf is scattered
on the upstream side or downstream side, the provision of the
protective means on the upstream side or downstream side can be
25 omitted. In the illustrated embodiment shown in Fig. 1 and Fig.
2, the grinding tools 62a and 62b which are processing tools are
mounted to the sliding blocks 38a and 38b constituting the movable
support means, respectively. The present invention can be applied
to a processing machine in which not the processing tools but a
30 workpiece is mounted to the movable support means. Further, in
the illustrated embodiment shown in Fig. 1 and Fig. 2, the
protective members composed of the rolled sheet or film is used
in place of the conventionally used bellows member. If desired,

a rolled sheet or film may be used in such a manner to protect

35 the bellows member. In this case, the rolled sheet or film can



static nmenber 67a and 67b and 68a and 68b. \Wile preferred enbodi nents of
the present invention have been described in detail wth referenckelt/dNiHe
acconpanyi ng draw ngs, it should be understood that the invention is not
limted 15 thereto and various changes ?Ed nodi fications may be made w t hout
departing fromthe scope and spirit of e invention. For exanple, in the
illustrated enbodi mrent shown in Fig. 1 and Fig. 2, the protective neans 64a
and 64b and Bgdaeghdréfbiregr eopsoviuad enebents mogeupsii&aly siugetarthe

downst ream sj de  when een.fromthe forward noving dir j f the
sliding bl LopEitsERe0 AeBR1 LS i“}eﬁ“g%'g tRadirasre %uep;g)%ﬁtoq“%egﬁrg%er
respecti vel yis pYhesctidiebe tilee subsédsheat lopy Holposhebeby tWehdie svbldd i S

scattered on the upstream side or. downstream si de, .the provision of the
orot ecti ve MU Bh KA UPLTH dant Sl VBLY COUTEEPEaKe e CER PDBORE B 1 1 ed.
In the ilsl usddatedignbaeiamRialy shombeddyallyy- the and 1ich@. membert RAiGHI Dgli Ng
tools 62a and 62b which are processing tools are mnmounted to the sliding

bl ocks 38a arflag8NeEprsiHengiva@Enthehade asatisgmprAtatieantss reéspeveivwel v.

The present [ ' o [ t gg&@ machi ne in which not

t he processfﬁgﬁgggkgg%dgﬂanbaagék%géébgfglﬁée%?e tg t he novabl e support
means. Further, in the illustrated enbodi nent showmn in Fig. 1 and Fig. 2,
the protective nmenbers conposed of the rolled sheet or filmis used in

pl ace of the conventionally used bellows nenber. If desired, a rolled sheet
or filmmy be used in such a manner to protect 35 the bellows nenber. In
this case, the rolled sheet or filmcan 1 2 JAN 2005 16 protect required
constituent elenments nore reliably due to the existence of the bell ows
menber. In addition, the bellows nenber is protected by the rolled sheet or
film whereby when the rolled sheet or filmwhich is relatively inexpensive
and can be nounted 5 easily is exchanged if necessary, the bell ows nenber
which is relatively expensive and whose nounting operation is relatively
conplicated can be used for a prolonged tinme. 1 2 JAN 2005



17 What is clainmed is: 1. A processing nmachi ne conprising a novabl e support
means which can reciprocate between a first position and a second position
5 and a reciprocating nmeans for reciprocating the novabl e support ad, 2005
ei ther one of a processing tool and a workpi ece being nounted to the
movabl e support neans, wherein a protectid& neans including at |east one
protective nenber forned of a synthetic sheet or filmwhich can be kept
rolled in 1 agfnee ﬁpate hat tensile force is not applied and unroll ed
when tensile ce S $-4ppiS%edS’s provided on the upstream side and/ or
downstream si de of the novable support neans when seen fromthe forward
nmoving direction fromthe first position to the second_ position of the
novabl e suppdrt nmedn®IOaRTs e MFFHLRR t S IHSHREr 2 1By &P Ign SgPPREt Hiedfe

forward ”Dve%ﬁt:h@‘antﬁh&igﬁé@c@bé‘d@ngﬁ 5 fE‘EE’E’ﬁ)'bs i 8116 B Rk ek 4 e Rackwar d

novenent of the novable pport ne on the upstream side of the novable
support meansareind/ vec impidced ingynaanes for weaalproceheny tdfe mbeahbe abippogtippor t
menber and unrolled. ?é t he qQCkmard novene of, the_nnvable.supgortEgpnber
on the 20 dOWiSfr S 'STERRSSTT ¢ RECHBYVabI%: %‘ErmbBB?fa e SRS PR e
menber is forgedhbymbedisiangubpekt anessyriat, hehegein esin sheet or filmin two in
a lengthwi se direction, rolling it fromthe folded portion and heating it
for a predetermnm ned® BEPYHTLVEMeaNTel iR U 180 te L GRer ONPIPEESCAVEINETPS oNe

end of the prioeehi ¥e debehet Sc fdnced b9 £116 MMV aR! €an HEPRRLE FEENS; apd the
other end thereof is fixed to the static nmenber. 2. The processi ng nmachi ne

of claim®, vhdréprstaie® phat dansiée BU GReans"ts appéied a1 upredieedheéR bot h

upstream and ([JOWISEr £ S deg,n19k4t e JBYARLE SHRBAM tpdEas s3de HIRI/or
processing machine of claim 1 or 2, erein a guide &%ans extending 1n the

reci procat i nga@insésednreiste phethmwelykble upmor t3Beapanddns sgeovided,thend a
to-be-gui ded fEANS 4t RoPFr®!d19BRE Yo £ HARCINE A1 AN RRR10] to the second

position of the movable support means, and the protective member
15 1is unrolled by the forward movement of the movable support member
and rolled by the backward movement of the movable support member
on the upstream side of the movable support means and/or rolled
by the forward movement of the movable support member and unrolled
by the backward movement of the movable support member on the
20 downstream side of the movable support means,
the protective member is formed by folding back a synthetic
resin sheet or film in two in a lengthwise direction, rolling it
from the folded portion and heating it for a predetermined period
of time in a state where it is rolled,
25 one end of the protective member is fixed to the movable
support means and the other end thereof is fixed to the static

member .

2. The processing machine of claim 1, wherein the protective
30 means is preferably provided on both upstream and downstream sides

of the movable support means.

3. The processing machine of claim 1 or 2, wherein a guide means
extending in the reciprocating direction of the movable support

35 means is provided, and a to-be-guided means to be slidably engaged



with the guide neans is provided on the novable support neans; the

reci procating nmeans conprises a nmale screw nenber extending in the

reci procating direction of the novable support neans, a fenale scriehidiHgy
to be screwed with the male screwrenber 5 and mounted to the novabl e
support neans and a notor for turning the male screw nenber; and the
protective neans includes a main protective nenber |ocated opposite to the
mal e screw ne nd th ui de peans and, two .sub-pr Eective menbers
Situated on BOLH &18eS He g a6 Rarai-dooherier Al Ere gt de TreRRs, and
the mal e screw rrenbﬂfe a&dlpfmagiﬂn@ememnm@mqegvgrrmdemctrbe mafmmez
protective nenbers and, the sub-, protective nenhers on three sides. A

protecti ve neWB&ENHBE R &NETRF BretdBaitardAPePEREIR §O0VEBL ‘(%fSU&PPOrL

processi ng MagdUHRe, 2 WL & Sr SORSIHdU $Ge %@w&ym@ﬁthe a8l g1y fdrgBhi ch
can be kept rolled in a free state that tensile force is not applied and

unrol | ed whemneAsnNeed docehe snoypplleshiproad means anded NtdTolfar nig bk a

synt hetic res t M| in a lengthwi se direction, rolling it
fromthe fol d)é %%?L'E%I %(gle‘gdl 89he5¥\&ti)| ng it for a predeterm ned period of

time in a state wherle prbtestivd medns includes a main protective member
located opposite to the male screw member and the guide means and
two sub-protective members situated on both sides of the male screw
10 member and the gquide means, and the male screw member and the guide

means are covered by the main protective members and the sub-

protective members on three sides.

4. A protective member for use to protect constituent elements

15 of a processing machine, which is constituted by a synthetic resin
or film which can be kept rolled in a free state that tensile force

is not applied and unrolled when tensile force 1is applied, and

is formed by folding back a synthetic resin sheet or film

in two in a lengthwise direction, rolling it from the folded portion

20 and heating it for a predetermined period of time in a state where

it is rolled.



