1 DOESCRI PTI ON WATER JET PROCESSI NG MACHI NE Field of the Invention 5 The
ipresent invention relates to a water jet processing nmachine for spurting a
hi gh-pressure water jet to a workpiece such as a sem conductor wafer to
cut it. Description of the Related Art 10 1n the production process of a
sem conduct or device, sem conductor chips are produced by formng a
circuit such as IC, LSI or the like in a Iarcﬂg1 nunber of areas di sposed

inalattice formon the surface of PEIFRIBFRGNI |y disk-1ike

sem conduct or wafer and the”Wﬂf[‘ﬁk”QEtI'hﬁREEE’sggﬂ%UﬁhEhI fer 15 into the
ar eas haV| ng circuit formed thereon along predetermned cutting |ines
called "streets". The thus divided sem conductor chips are packaged, and

wi dely used i ﬂ Sq ict Ei ; apﬁl i ances such as nobil e phones, personal

conputers or t i ghter and snaller electric

appl i ancess such as ?H@pkésehﬁrhﬁﬁxé}{@l&?%%%sm%ﬁeﬁ: e\ﬁtgfr%‘@é& EHC};d
educe

packagi ng technol ogies called "chip size package (CSP)" h canr
the size of a Wmd@@t @uthi@g @ahkageprhawbwta:teyet dyoeal wokkpdree eof

the CPS technal o 2 L,hg technol ogy call ed "Quad Fl at Non-1|ead
Package (QFN™Y agn égnr\%? %‘%H?’é ‘f"il 2159 TR thFs packagi ng

technology called " Q:N' a CPS substrate is f| rst forrred by arranging a
plurality of sem conductor chi ps |n a matrix form on a nmetal plate such as
a copper plat &= A G ’ AL of onnect ion termnals
correspongpng to th e f t hi.ps are

f or med angbst reets rP‘%'?l% @t | ggc%%éﬂhgglgg gc ﬁrgﬂsco;}}cf%ct grd dlcﬁ’lge'

lattice form saarﬂ.dcmdlmto:artdlms lattee gratinegdt by ﬂamin@latcmwdlh: shweh

sem conductor chips by a resin portion nolded fromthe back 2
as IpC ' ¥SI or theplirke in a large number of areas disposed

in a lattice form on the surface of a substantially disk-like
semiconductor wafer and then dicing the semiconductor wafer
15 into the areas having circuit formed thereon along
predetermined cutting lines called “streets”. The thus
divided semiconductor chips are packaged, and widely used
in electric appliances such as mobile phones, personal
computers or the like. |
20 Demand for lighter and smaller electric appliances
such as mobile phones and personal computers is growing and
packaging technologies called “chip size package (CSP)"
which can reduce the size of a semiconductor chip package
have been developed. As one of the CPS technologies, a
25 packaging technology called “Quad Flat Non-lead Package
(QFN)” has been employed practically. In this packaging
technology called “QFN”, a CPS substrate is first formed by
arranging a plurality of semiconductor chips in a matrix form
on a metal plate such as a copper plate, on which a plurality
30 of connection terminals corresponding to the connection
terminals of the semiconductor chips are formed and streets
for sectioning semiconductor chips arranged in a lattice form
are formed, and by integrating the metal plate with the

semiconductor chips by a resin portion molded from the back



si de of each sem conductor chip. This CSP substrate is cut, along the
§tr%ets, to be divided into individually packaged chip size packages
(CSP). The above CSP substrate is generally cut by using a 5 precision
cutting machine called "dicing machi ne". Tj]i s dicing machine conprises a
cutting bl ade having annular abrasive grain |ayers and cuts the CSP
substrate along the streets by relatively noving this cutting bl ade al ong
the streets fsddeedfiencheeBSRauthsttroat ehbbpi | eThid @SPngubserdde cis tng

bl ade, thereby _dividing jt inpto .individual P's. . When the CPS substrate
is cut with tReN% gbﬁgsjﬁFﬁﬂE?' Eﬁl\g\?eﬁ,l"lge r hF e st aldat PaGKagedr e

produced on t k& igPyieE iﬁbkgﬁgﬁ(@gﬁ) to cause a short circuit between
adj acent connection term nals, whereby the quality and reliability 15 of a

chip size package (CTBe) alowyer £$kcetkbsfmatiecis weneraldyr kpiteby ssdhgaa a
sem conductor wafer . or the like is cut with the cutting blade Iike the CSP
substrat e, ‘I’a BESHIERA S JRGANG ]@tf{ ¢ iHgEL g @‘g“cg’dﬂlﬁ ed tBifhe

surface of theeamg e wid dipr fasdld Qftedth flﬂacdéntlﬁmi'i\?bia‘?ﬁlﬂfazt he
wor kpi ece. As a cutting technology for solving the above problens caused
by cutting w @brasdveugriaiq Beyess Aod exbapthe CIR AubEde2tz05208g9dtbel oses

a water jet c ' prQcess| fqgr. _cut.ting.a warkpi.ece sputting

hi gh- pressurelé\t/\t/g!teéré%sj & %§%‘§(r)l%vaeﬂﬁ'i Hgvﬂgagzll\}g §P%i ﬂ?gsagfy?dgsaé’Ppgcﬁ,ge
garnet or the stideetsf rfefred Gaz lthd TS GuBETRItec &Hialed ridf a3 WY Kpieece
hol di ng neans. Meanwhi_l e, a pressure-increasing unit for increasing the

pressure bf prdtdddinhdlasteor WeRehYs €5 vaddpg Adedniaviingigddaal CSP's.
e e R e R R
pi ston and puta probiempbucges thabtbeurrs\Viies mreabess] g whketohfectioaduced
(Lo the ol bnger Shater o Y LS AR ity Qe o he
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connection terminals, whereby the quality and reliability
15 of a chip size package (CSP) are reduced.

Further, when a workpiece such as a semiconductor wafer
or the like is cut with the cutting blade like the CSP
substrate, a problem alsc occurs that fine cuttings are
adhered to the surface of the workpiece with the result of

20 the contamination of the workpiece.

As a cutting technology for solving the above problems
caused by cutting with the cutting blade, for example, JP-A
2002-205298 discloses a water jet cutting processing for
cutting a workpiece by spurting a high-pressure water jet

25 containing abrasive grains such as silica, garnet or the like
from a nozzle to the workpiece held by a workpiece holding
means.

Meanwhile, a pressure-increasing unit for increasing
the pressure of processing water comprises a cylinder having

30 a large-~diameter piston chamber and a small-diameter plunger
chamber, a piston disposed in the piston chamber, and a
plunger connected to the piston and put in the plunger chamber.

When processing water is introduced into the plunger chamber

and hydraulic pressure is introduced into the piston chamber,



3 i} is so constituted that the processing water has an increased pressure
due to a difference in the pressure receiving area between the piston and
the plunger. In the pressure-increasing unit constituted as descri bed
above, 5 there exists a difference in presgure between the piston chanber
and the plunger chanber, which corresponds to the difference in the above
pressure receiving areas. Therefore, processing water enters the piston

chanber from tffe Lf’r?bé?or_‘%%?ﬁ)"eﬁ‘d RAthG-Ie BTERRas ping statex s tae pi ston
chamber. 10 Siifiefs JUP Su S WAL Gyl Al A 81 {4 AR 3] h IRl dSsudd1®
e “al e plunger

abrasive grains become the cause of wearing away

chanber and t hreqeiwiger apexbetweemstguptibtyn ahliethei plengece an the
pressure unit nust be carried out ffegyently, t her eby_boosting the running
cost. 15 SuMVERLFSFISEMITRRARIh YLt Coftoiwad G5 tIRSGH takqiRent i on
to provides apah@l &l Of G55 Flr- TR }m '»g%& Ssdg

wat er supply neans capé%le of rg%%%ing 5@? S|5ﬁﬂﬁﬁgq?%£ agﬁgéi e gfgins

contai ned i n phambesi rdether .plangsrdiahgmbe rt,h erhiods ewir respenidsorto the
above obj ect be attained by a water jet processing machi ne conprising
a wor kpi ece héf Ty TSNS ﬂ%?ﬂ?ﬁﬁeéﬁﬁEQ&ékﬁ%yl%gﬁgffﬁe FRerepeFeing a
water jet to HiecuydieatheY enburkhendriltiRCendnble! #10f tIRABIunded @

processing water supply means for supplying processing water containing
abr asi ve grai ghambarhdiaHgyy % highareprassans doedsithe wdissons chpmpexrsans

SO TS0 S IR S AT BTV
hi gh- pr essur e abataerivie @pd ires hedony edmlicaust &f weRRanRf ialGyTRaRS wallhe
processing Watoefrtlcljg lpll\{x?lrgyerngggnslbecg rarn?}rdl 1:SheeS p%unger gquickly. Consequently,
the maintenance of the pressure unit must be carried out
frequently, thereby boosting the running cost.
15
Summary of the Tnvention
It is an object of the present invention to provide
a water jet processing machine which comprises a processing
water supply means capable of reducing abrasion due to
20 abrasive grains contained in processing water.
According to the present invention, the above object
can be attained by a water jet processing machine comprising
a workpiece holding means for holding a workpiece, a nozzle
for spurting a water jet to the workpiece held by the workpiece
25 holding means, and a processing water supply means for
supplying processing water containing abrasive grains to the
nozzle, wherein
the processing water supply means comprises a
high-pressure water generating means and a processing water
30 delivery means for delivering processing water to the nozzle
by high-pressure water from the high-pressure water
generating means;
the processing water delivery means comprises a

cylinder and a partition member which partitions the inside



cylinder and a partition nmenber which partitions the inside 4 of the
cylinder into a first chanber and a second chanber and can be noved by the
pressures of the both chanbers; the first chanber is communicated with the
hi gh- pressure water generating nmeans and % th a draining neans 5 for
properly discharging high-pressure water of the first chanber; and the

second chanber s lcated.wth_ a_processi wat er storage neans for
storing proces%#n%ﬁ%a%?l%‘ﬁ i%&%oﬁrﬁ%ﬁ%té&a‘ﬁ?ﬁ? ilsral 1d 1¢hapRenhove
drai ni ng Meansag@®ihses Moveet bPNtiBapselSires USK e NbEPNPERSAHESS VWL er
supplied into the first chamber ~of the cylinder. The above processi hg

wat er storage neans thenbirsteschambersis i copmaaicated withsstheé zhhgh-

[ ' ' hi ne, | lit f 15
P’ pr ocossi nates et PEFELEr SehaPALERT IOt TN el 5 fath Hifhg lestty ng
vat er del i ger yfoeapsope el v gl S¢ledrg fhd e Igh S ves RiF & wdeSErd Pli e Ofrddhe

Drawi ngs 20 Fié%il 1 is a partially exploded perspective view of a water jet
processi ng machiaePeBihsiR4d ut ed according to the present invention, Fig. 2

i s an expl oded pers [ | S I NG r.and hol ding tray
that constitute a d(@?gécﬁ\sgio\gicf\g&%%b%%Sigsgé&hﬁgf‘ﬁgg%ﬁé}'@?e?ap roocceessssJTQfF’%
machi ne shown wateé¥ gstdrade gnedns sfar perSpend i provéssi 0§ watet aghabie table
used in the water jet_processing machine showmn in Fig. 1 and a workpiece;
Fig. 4 is a secihuHitc €% ChEhi TS t P2fZ1%e detachable 30 table shown in

Fig. 3 1s1beld on a #Rsanbasl &ia fhing hedahcafpti088la Wultigh feffZ4d f of
spurting a water jet used in the water jet processing machine shown 1in
Fig. 1; and sucking high-pressure water supplied into the first chamber
of the cylinder. The above processing water storage means
comprises a pressuring means for pressurizing processing
water. The water jet processing machine has a plurality of
15 the processing water delivery means, and the plurality of
the processing water delivery means are operated

alternately.

- {otion of LI .

20 Fig. 1 is a partially exploded perspective view of a
water jet processing machine constituted according to the
present invention;

Fig. 2 is an exploded perspective view of an absorbing
member and a holding tray that constitute a detachable table

25 used in the water jet processing machine shown in Fig. 1;

Fig. 3 is a perspective view of a detachable table used
in the water jet processing machine shown in Fig. 1 and a
workpiece;

Fig. 4 is a sectional view showing that the detachable

30 table shown in Fig. 3 is held on a base table;

Fig. 5 is a sectional view of a nozzle for spurting
a water jet used in the water jet processing machine shown
in Fig. 1; and

Fig. 6 is a fluid circuit diagram of a processing water



Fige 6 is a fluid circuit diagramof a processing water 5 supply neans

provided in the water jet processing machine shown in Fig. 1. Dgtailed
neggription of the Preferred Enbodinents 5 A preferred enbodi nent of a

wat er jet processing nmachine constituted &ccording to the present

i nvention will be described in nore detail with reference to the

acconpanying drawngs. Fig.. 1 is.a,partially explopded perspective view of a
10 water ] ot prOREED e R RTREILEASHR (thR Ao I h PR SHoing R ne
invention. Thesk@&nerip egidgpl orgssi ng machine shown in Fig. 1 conprises a
stationary base 2, a workpiece holding mneans 3 for hol ding a workpiece,
which is nounted on the stationary base 2 in such a manner that it can

nove in a 15 - e 0 n by ap arrag a.water jet
. . o) (] - - -y NLL] ] = .
spurting unit base 2 in

4 .‘ U C i
such a manger that i passfemyea] | anvdd imereXd Nt %é@fiﬁt%@&&é&iﬁ@ arrow
Y perpendicular to the direction shown by the arrow X, and a water” jet
spurting unit BPIFELRGCORSt tNthasgord ingetadihg presegsuinvaptisntwill

supporting rmg%mg%sggék' NFEL t [ e.ln di rection
shown by an arrow Z. éégbgegﬂ%g?kple%%lﬁgﬁé?n%eﬁégﬁgg E%n%??ses a pair
of guide rail sa@&ompahBilnqrdeargenigparal | el to each other on 25 the
stationary base 2 in the di.rection shown by the arrow X, a first sliding
bl ock 32 disposed off t%re lgdidé PQFF%agiY §¥ngﬁeﬂnP§E§Heﬁthﬁﬁﬁ%*eWTﬁﬁ 3t
can nmove i1 thgathy Ofdt YProSdnd md 1ei e rm%i&@&?%&dﬂ@&&'% 33
di sposed on the first sliding block 32 in such a manner that 11 can nove
30 in the direresensHoweniiame Sheowaverajstppoecesabhe eiching mdhaved on

36, The base (a6 I CIRTEUREA S5 RiRESES PR o 2 RRr SO MR

whi ch i s insemie#and I3 oftgh holding a workpiece, which is mounted on the

stationary base 2 in such a manner that it can move in a
15 cut-feeding direction shown by an arrow X, a water jet
spurting unit supporting mechanism 4 mounted on the
stationary base 2 in such a manner that it can move in an
indexing direction shown by an arrow Y perpendicular to the
direction shown by the arrow X, and a water jet spurting unit
20 5 which is disposed to the water jet spurting unit supporting
mechanism 4 in such a manner that it can move in a direction
shown by an arrow Z.
The above workpiece holding means 3 comprises a pair
of guide rails 31 and 31 arranged parallel to each other on
25 the stationary base 2 in the direction shown by the arrow
X, a first sliding block 32 disposed on the guide rails 31
and 31 in such a manner that it can move in the direction
shown by the arrow X, a second sliding block 33 disposed on
the first sliding block 32 in such a manner that it can move
30 in the direction shown by the arrow Y, a support table 35
supported on the second sliding block 33 by a cylindrical
member 34, and a base table 36. The base table 36 is attached
to the top end of a rotary shaft 340 which is inserted through

the cylindrical member 34, and is so constituted as to be



the. cylindrical nmenmber 34, and is so constituted as to be 6 turned on a

pl ane perpendicular to the direction of a water jet spurted fromthe
nozzle to be described later of the water jet spurting unit 5, that is,

wi thin the horizontal plane, by a pulse nétor (not shown) installed in the
cylindrical 5 nenber 34. A detachable table for positioning a workpiece

detachably is Ld on this.base tabl e .36.,.The hase _table 36 and
t he detachabl e@#ﬁ%?&' 0\?&%1 pg n&e%%??%%‘alﬁ}liﬁra? 2% fidd SF518my 02 af e

4. Fig. 2 is afeexspurded PESHRAN hygzYeaw BE ddwKdaiarhabke oflehteam*@e;lo
Fig. 3 is a perspective, view of the detachable table 10 and a CSP

substrate 100 &t aﬁwkﬁi‘bd@ltaﬁd Eh@t isijswithincthenorizentahawiane a

state of the 1 b b

description i ﬁl r?ﬂgl ven ﬁn 'g w& %if%h ﬂigtéégfée’ﬁ nc%rﬁa]Fl g.

4 and Fig.51. médmbdmsyiiabl de&ﬁchabﬂ.l&etabnusfbatpdseﬂb@ﬂiﬁ@rﬁ workp eced in
a rectangul ar co Si.sti of a bottomwall 361, a pper wall 362 and
a frame-Tike ﬁ%ﬁ%&? Plpds %ﬁgce%é’éldah%@é’ﬁ Vélﬁllﬁﬁﬁéb%ﬁa%ﬂer TBEPFR ned
by these val | Scafle /3 610044 | e PACEALAS1 81 £RHYE! kP11 hEL CqdRd R fATYILRAL I NG

wi th the negative pressure chanmber 360 and a passage 3 or e
rotary shaft 3v@féexencenee Fhoth2 zedtRigpodétion of the bottomwall 361

constituting the basg table 36. sage 340a faorned.ipn the rqtar
Shart 340 15 commnioidod Banew LR eAPechrvs VimvauLhie AR gie
pressure gont redbl&€ilOGUFigt 3ais ias V\z@ﬁépéb@%e Aestiaie hetacBabaeaitba
comuni cation hole 362b both of ich communicate with the negative

pressure chanbk? &b SfPRasabsiato 10Reaop WarknaeceasandpFagi ng 50rd ace
f d 6, t t T
are Tormed i n e | 1ot eROBhdP AT 404 Tk L1, BRI, S D

suction hol e in the' center i on e connunlcatlon
hol e 362b is lﬁe)xmdwhitm thgfﬂbased\aabietmé. suction hole 362a in Fig.

A description is first given of the base table 36 with
15 reference to Fig. 4 and Fig. 1.
The base table 36 in the illustrated embodiment is
formed in a rectangular shape consisting of a bottom wall
361, an upper wall 362 and a frame-like side wall 363 and
has a negative pressure chamber 360 formed by these walls.
20 A negative pressure introduction hole 36la communicating
with the negative pressure chamber 360 and a passage 340a
formed in the rotary shaft 340 is formed in the center portion
of the bottom wall 361 constituting the base table 36. The
passage 340a formed in the rotary shaft 340 is communicated
25 with a suction source through a negative pressure control
circuit that is not shown. A suction hole 362a and a
communication hole 362b both of which communicate with the
negative pressure chamber 360 and are open to the top surface
as a placing surface are formed in the top wall 362
30 constituting the base table 36. The suction hole 362a is
formed in the center portion and the communication hole 362b
is formed on the right side of the suction hole 362a in Fig.
4.
As shown in Fig. 2, the detachable table 10 in the



4. As shown in Fig. 2, the detachable table 10 in the 7 illustrated

enbodi ment consi sts-of a rectangular parallel epi ped absorbing nenber 11
and a holding tray 12 for holding the absorbing nenber 11. In the
illustrated enbodinment, the absorbing nmember 11 is forned from urethane, 5
and the top surface thereof serves as a support face Ila for supporting

t he wor kpi ece.,_ _The absorbi ng menber 11 may be nade of a netal such as
stai nl ess st edlllusiygdes, embaddgent canfastey afha IGeatangulas ani c such as
alumna or the.l U

plurality 10 fgtl}g'ﬁle%%%leﬁgéb%igsexge %@egﬂ Eﬁég%&}% trQ}T]Efgtkl? ffa as
the top surf aheliddnighedhenddrs cakrifrac eneambes of eredlnnthbellahsnrrbltﬁﬂ rrenber
11. The suction_haol.es 11b are for d at osi tians_correspondi ng

i ndi vi dual chea@‘}%ﬂm?f\%« thearsonky eTohl tifef QRS rqm g ethanes

divided. 15 AsnghenB idb @u&fa?ce tth%r%lfdgegvéé AYs JaZFﬁgpéktt f'éé%&lat ker

det achabl e table 10 consists of a rectangular parallefepiped bottom wall
121 and a fraﬁugpduiMﬂgﬁ@hﬁﬂworknleqaOJ@hE|agsophanq memberhélpmaypbery of

t he bottom wal | and 0 at the to The hol tra made
of 20 a netal " %a? @ﬁ%ﬂfa E%ﬁaﬁ?n%ﬁ%&%&é%ﬁ !%34L1 %PP%E Pﬁﬁkﬁlklke
support shel f cbpperf 8 Phacl fiKe Ak THRAId BichNgs 4NERInS WY 3R 2fikkhe
above absorbing nenber 11 is forned at the periphery of the top surface of

t he bottom wabesigies @ofesinuenAl afecuhotbang Qr ayhe L ike codnphbzalisy hol e

121b 25 ip foppedylgibie Qfé%qmgé,&é?émggg it UheGabE DYDY 1 o GBY 12

at a posi |on correspon conunI ol e S Fred t he
top wall 362 ctdmesttidpumwrgfatiaae thashe alfider %ﬁnrﬁ%d&l@(ﬁe \falrweedl Ah |1fhe

installed in the comuni cation _hole  121b as shown in_Fig. 4. This check
val ve 123 al | &%%r% E\ﬁ“é’ﬁ rjrqwh Ehﬁhé*Jﬁ@gap. %}elﬁﬁeééar 8T8t fPRBeAedkt i ve
pressure chanpeysi36Gns e8reesbbadiasetbabh@iviaisl | AP iHto which the

workpiece on the support face 1lla is divided.

15 As shown in Fig. 2, the holding tray 12 constituting
the detachable table 10 consists of a rectangular
parallelepiped bottom wall 121 and a frame-like side wall
122 projecting upward from the periphery of the bottom wall
121, and is open at the top. The holding tray 12 is made of

20 a metal material such as stainless steel or the like. A
frame-like support shelf 121a for placing and supporting the
under surface of the above absorbing member 11 is formed at
the periphery of the top surface of the bottom wall 121
constituting the holding tray 12. A communication hole 121b

25 1is formed in the bottom wall 121 constituting the holding
tray 12 at a position corresponding to the communication hole
362b formed in the top wall 362 constituting the base table
36. Acheckvalve 123 is installed in the communication hole
121b as shown in Fig. 4. This check valve 123 allows

30 circulation when the negative pressure of the negative
pressure chamber 360 side of the base table 36 is larger but
cuts off circulation when the negative pressure in the
holding tray 12 is larger. That is, the check valve 123

allows the inflow of negative pressure into the holding tray



cuts off circul ation when the negative pressure in the holding tray 12 is
{arger. That is, the check valve 123 allows the inflow of negative
pressure into the holding tray 8 12 but cuts off an outflow of negative
pressure fromthe holding tray 12. For th8 check val ve 123, an operating
rod 124 for releasing the function of the check valve 123 is installed in

and Fio, 4 Cne Ioeronee 056 B SUReId bE ndubiY e Prenureiton theleq”

in the hol di ngholdﬂyg Irayon.i t Rbedthe closcEik lmelreallcz\ae Bhoopéhge 19§ rEen
side. In this f ng state, the gerlpheral portion of the under —surf ace
of the absorbl% %e’?e:ﬁaﬁén‘ﬁ)l’é)é dfenctient ehinkbei RRegh wapperi2andst 12

|a formed on tiysbet e ylind HocOsityd i t

Therefore, as shown in Fig - 4, a suctdllo:%tE I?lan'%er % 'S oél?% eql\'/\egEn
the top subf ackray lhe Bt sbewnin Fizgl andndhEignder 'shef]mmemfpdﬁtﬂon
absorbing nme

As l.t, th t 11b
forned in 15 t?‘lé %’b%o?%‘?‘h% #}S%;rel?irﬁ Ig‘? n¥%a% %“tff’nt
chaber 120, Theaslepassiohl ekl aswemﬁéa ubBYeatr slp shEIRslo ?Eﬁ‘éﬁde the

wor kpi ece 10 0 such as CSP substrate places on the support ace
which is the t¥p WKikg afclé'-tqu ﬁéaa@somengempbéraiom;taqu ¢§ hecwdlemn the

top surface I f t t.ahle 3 6
as shown in %&E ‘%/\h %B hﬁ’acﬁa@i Jed §[,![ %# slgigﬁ%ﬁioorq Pﬁﬁq?ia V\TOIr’ab ece
100 on thé0 supypmpart achelflbzba formerbsnthiengoteoheralllip s donstiphaciay on
t he base tabl e .36 .when th neg |ve Bressure control ,25 circuit (not

shown) is conttf Pé’g 8 c%?ﬁ'?ﬁ cat ¢ Fﬁ@ Ee s AfesheuBan Bifed /i A I Bt ary

shaft 340 wit fbﬂahﬂnéﬁqtzl(pﬁ.ssﬁb!i:ﬁéd bbehebt t1Y Wiy 1BREAG F Yeh & iR HiHne
acts on the under.  surface of the holding tray 12 constituting the

det achabl e t abfalld 2k mnsudhe yadexgahrfacer e§sthe absorkiing inembey d1361a
formed 30 in the epoféélf@ﬁ"ﬁalﬂhé;%ll@gafﬂ% hos & d A & 3148 P RLNG in

15 the absorbing member 11 are communicated with the suction
chamber 120.

The detachable table 10 constituted as described above,
the workpiece 100 such as a CSP substrate places on the support
face lla which is the top surface of the absorbing member

20 11 and is placed on the top surface which will become the
placing surface of the base table 36 as shown in Fig. 4. When
the detachable table 10 supporting the workpiece 100 on the
support face lla of the absorbing member 11 is thus placed
on the base table 36 and when the negative pressure control

25 circuit (not shown) is controlled to communicate the passage
340a formed in the rotary shaft 340 with the suction source
that is not shown, negative pressure acts on the under surface
of the holding tray 12 constituting the detachable table 10
through the negative pressure introduction hole 36la formed

30 in the bottom wall 361 of the base table 36, the negative
pressure chamber 360 and the suction hole 362a formed in the
top wall 362 of the base table 36 to suction-hold the holding
tray 12 on the base table 36. Meanwhile, when the negative

pressure chamber 360 of the base table 36 is communicated




pressure chanmber 360 and the suction hole 362a fornmed in the top wall 362
.of the base table 36 to suction-hold the holding tray 12 on the base table
'36. Meanwhi | e, when the negative pressure chanber 360 of the base table 36
i's comruni cated to the suction source as degscribed above, negative pressure
acts on the under surface of the workpiece 100 through the conmunication
hol e 362b fornmed in the top wall 362 of the base table 36, the check val ve
123 install ed W\ tth?esﬂcf?éﬁ’%ﬁﬁj'éﬁ??o?ﬁ [ascribed phoved nﬁg@hévammﬁﬁW|

121 of the %déﬂ”‘% r%"f%&'f 0%#%@%:&@%@?"165‘ 1{%' es

11b forned |n t ng menbe t 0 suction he mor 0 on
t he absor bi ng crmmtnmlciatlcﬁethmhe nIngb fopned, it hehabove tfral.'st361 Idlf rtgaé)I ock
32 10 is provided wt air UI ded grooves 321 and 321 to be fitted
to the above p%??eo?aﬁﬂ?g% faﬁ"% eghavatvenl ¢helipbatledyiPatBeand a pair

of guide rail Sc&%ﬁ’u@:[ké’a@f@n erﬂ@QzEBr P&hﬁ‘éd irP t83CHoPLOR wd 11 &Qﬁl rfrﬁ?é' on

shown by the arrow Y on the top surface. The thus constitute
sliding bl ock 132ldEng sxeyit i shesnciebon Clhadtb&trollko aad tiee Bntzedonrhctlms

di rection the arro X 0 th r wder |ls 31 by
fitting the g%ay %&s%’% ‘Fﬂﬁb%‘él ﬁé]e»tih%nd
31. The V\orkplw]_ek[hpé@le nmmre@@stﬁelabgagblhblﬂéﬁbéieglenbodl rrent has a
first noving nmeans 7 f or moving 20 the first sliding block 32 along the

pair of guide rails @UW‘BJ‘EQ Blgheldi tketdbnvesHdmsthgliddngrbbock 32The
first novijpg S 2 t nthe
above pai rlaof gumralﬁﬁfgﬁdpgi%fﬁ CF%I&{L %se?’e lgl%lg 39?& gband a
drive source sfitted ta PhéEEbCFm':E pa:.&?@f fgm.dbSradlILatB paadl ¥1 dm vhegiridwer nal e
screw rod 371. onge end of rew r.od rotatably supported to
a bearing bl ocK'* r&%‘eﬁ BHE R rrg ‘é‘Bb 8 Iaiks aﬁ a?@ §°£ﬁﬂ¥tﬂﬁ£%tlr?ér end
thereof is confecdash torrdie iQuthé ashalklt ioh Tsh%wﬁbgyetﬁalﬁfromqsn dhre

t hrough a speed reducer that is not shown. The nmal e" 30 screw rod 371 is

screwed into dfPP rAEFiRfey (Theddus songpituted first sliding block 32
15 constituted as described above can be moved in the direction

shown by the arrow X along the pair of guide rails 31 and
31 by fitting the guided grooves 321 and 321 to the pair of
guide rails 31 and 31. The workpiece holding means 3 in the
illustrated embodiment has a first moving means 37 for moving

20 the first sliding block 32 along the pair of guide rails 31
and 31 in the direction shown by the arrow X. The first moving
means 37 comprises a male screw rod 371 arranged between the
above pair of guide rails 31 and 31 in parallel to these guide
rails and a drive source such as a pulse motor 372 for

25 rotationally driving the male screw rod 371. One end of the
male screw rod 371 is rotatably supported to a bearing block
373 fixed on the above stationary base 2 and the other end
thereof is connected to the output shaft of the above pulse
motor 372 through a speed reducer that is not shown. Themale

30 screw rod 371 is screwed into an internally threaded screw
through hole formed in a female screw block (not shown)
projecting from the under surface of the center portion of
the first sliding block 32. Therefore, by turning the male

screw rod 371 in a normal direction or reverse direction by



t hrough hole fornmed in a female screw bl ock (not shown) projecting from
the under surface of the center portion of the first sliding block 32.
Therefore, by turning the male screwrod 371 in a nornmal direction or
reverse direction by 10 the pulse notor 37KQ the first sliding block 32 is
noved along the guide rails 31 and 31 in the direction shown by the arrow

Xwthin a pl 0 nof r._jet t ed
f r\(l)mm t he nogzi’igﬁe\%%I 1%@5{6{9.&3%7%%%%% £j"‘l'.dé fgé J.ng5b %‘?‘\ﬁ?hg *7\%1#“8?&1%2%{0119
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sliding bl ock 33 ls Erow ded with a I r. of gui ded grooves 331 and 331 to
be fitted to aXp&tthipsa R %er%q&e%g‘f% 332 ther digesh iPReCfop ‘S%‘F@éce
of the 10 abovegfig @édcgﬂg? Rhec n r r

noved in the d??ect%ﬂ shown by thgogrg%%w %CH%qill %é aaﬁgrgg‘.g?‘ %#]t

rails 322 @and 822the whteyuijétdspnobierg ufilt amdtﬁat iFhewinohkpi ehe hoI d| ng
means 3 in the |IIust£ #ed enbodi nent has a second noving nmeans 38 for
novi ng t he secPRfL48n ?'dPﬁanslock 33 along the pair of guide rails 322 and
322 provided on therhérshoseighdind! 00k 3%y iblddie 3di & §Cbteelaeevwlt9yathe
arrow Y. The second novi ng means 38 conprises a male screw rod

arranged bet wedirhefagaidegagroovegupdt and| 331300 bedf Boved ntqaaa aﬂ?a-‘elt to

t hese guide rajls e ) | se tor._382
rotationally dér)%E ?@{@? aréjﬁ %%&gwﬁgdf%]ﬁ?&&@ tgllnédigpngﬁgfﬁg?e gctf’ré%v rod
381 is rotia abhlyoveuppnsteslltidlagbbableQBbl og ktB83uhdeedswrnfdde 4P sarf ace
of the above f%rst sl i.di ng gso§k 32 and the other end thereof is

u
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through a speeghéegagerothghlaé PRL18NeYR. and he2 9B S S5 b iPeh 3Blod e
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15 sliding block 33 along the pair of guide rails 322 and 322

provided on the first sliding block 32 in the direction shown
by the arrow ¥. The second moving means 38 comprises a male
screw rod 381 arranged between the above pair of guide rails
322 and 322 in parallel to these guide rails and a drive source
20 such as a pulse motor 382 for rotationally driving the male
screw rod 381. One end of the male screw rod 381 is rotatably
supported to a bearing block 383 fixed on the top surface
of the above first sliding block 32 and the other end thereof
is transmission-coupled to the output shaft of the above
25 pulse motor 382 through a speed reducer that is not shown.
The male screw rod 381 is screwed into an internally threaded
screw through hole formed in a female screw block (not shown)
projecting from the under surface of the center portion of
the second sliding block 33. Therefore, by turning the male
30 screw rod 381 in a normal direction or reverse direction by
the pulse motor 382, the second sliding block 33 is moved
along the guide rails 322 and 322 in the indexing direction
shown by the arrow Y that is perpendicular to the direction

shown by the arrow X.




30 screwrod 381 in a normal direction or reverse direction by the pulse

-notor 382, the second sliding block 33 is noved

and 322 in the indexing direction shown by the arrow Y that is
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wh ?lteérggégﬁ éﬂgjé4%o%gglgnsupport base 42 mounted
on the guide rails 41 and 41 in such a manner that it can
move in the direction shown by the arrow Y. This movable
support base 42 comprises a movable support portion 421

movably disposed on the guide rails 41 and 41 and a mounting
portion 422 attached to the movable support portion 421. The
mounting portion 422 is provided with a pair of guide rails
422a and 422a that are arranged parallel to each other and
extend in the direction shown by the arrow Z on one side face.
The water jet spurting unit supporting mechanism 4 in the
illustrated embodiment has a third moving means 43 for moving
the movable support base 42 along the pair of guide rails
41 and 41 in the indexing direction shown by the arrow Y.
The third moving means 43 comprises a male screw rod 431
arranged between the pair of guide rails 41 and 41 and in
parallel to these guide rails and a drive source such as a
pulse motor 432 for rotationally driving the male screw rod
431. Oneendof themale screw rod 431 is rotatably supported
to a bearing block (not shown) fixed on the above stationary
base 2 and the other end thereof is transmission-coupled to

the output shaft of the above pulse motor 432 through a speed

along the guide rails 322

it HG BLAY 1deshon3bpkby shAeR. 5

neans

EhWAFSH 1Bt APURE ingl unkt sappe rédbgdneehaniss a



par.allel to these guide rails and a drive source such as a 30 pul se notor
432 for rotationally driving the male screwrod 4 3 1. One end of the male
screwrod 4 31 is rotatably supported to a bearing block (not shown) fixed
on the above stationary base 2 and the otilRer end thereof is

transm ssion-coupled to the output shaft of the above pul se notor 432

t hrough a speed 12 reducer.that, i s not shown. The nale screw rod 431 is
screwed into 5%&‘?91?5% §/st'}ﬂfe§§88n50r MAIE PEFREF PN 42 I LHHFEWRY ew

bl ock (not shoyo PR Bot érta I 1P i NCadbWl il fcFe QA ridif T8 SenOrd i ON

of the novable support portion 421 5 constituting the novable support base
42. Accordi nglScrew bleghi et ehor b b e tiod 4300 rthe nodmt stirfisste on

di ' 432 th bl t_b 42
'S Toved al ongt rebS rere 4 P8 Sn T ofind o vaPfe RPRR e PPEEIPRE L oun
by the arrew ‘codék gL 1§ @the Glovaiblid sRGpoRitt baskensbhe A&éd&&iiﬁéﬂd% 2by

enbodi nent has a unit holder 51 and a water jet application neans
attached to tHeuEmiRg khpddlescrenaasd il i daprsel diregioned sgRerse pair

of guided gro L.da fi e i f...qui de
rails 422a an?%%%@%o%egﬁ&%%t H‘ékggogéxﬁngh%ﬂ%‘sggl&;?i%ﬁ@p&? baa(rgls S
supported in &2cts movednelonhathetgwide eadkls 11 hadditechitie shalwxing t he

arrow Z by fit{jng the guide rails 422a and 422a to the guided grooves 5la
and 5l1a. The V@&HEFCHEED WR Y urh€ 3FT9W ¥Yhe illustrated enbodi nent

conprisesyg fourth nind RehBANER SRR Hg MEINS the U t olderaadg al ong

the pair of guide rails 422aand 422a in the direction shown by the arrow
Z. The fourt rempydimentdas 33undhphdbider & hwinsl scwaher it regpplsitamion

Such 95 a pul SR o7 BxsePhet e Foid ke REEaRR v ng TRt Spaf el
like the firstig pidvidedmnitilga pRERSCE By idedigiddvss Balacahlr BYaras Henot
shown) in a normal  direction or reverse direction by the pul se notor 532,
t he slidably fitted to the pair of guide rails 422a angd 422a
15 provided on the above mounting portion 422, and is supported
in such a manner that it can move in the direction shown by
the arrow 2 by fitting the guide rails 422a and 422a to the
guided grooves 5la and 5la. The water jet spurting unit 5
in the illustrated embodiment comprises a fourth moving means
20 53 for moving the unit holder 51 along the pair of guide rails
422a and 422a in the direction shown by the arrow Z. The
fourth moving means 53 comprises a male screw rod (not shown)
arranged between the pair of guide rails 422a and 422a and
a drive source such as a pulse motor 532 for rotationally
25 driving the male screw rod, like the first to third moving
means. By turning the male screw rod (not shown) in a normal
direction or reverse direction by the pulse motor 532, the
unit holder 51 and the water jet application means 52 are
moved along the guide rails 422a and 422a in the direction
30 shown by the arrow Z.
The above water jet application means 52 has a nozzle
522 at the end of a cylindrical casing 521 that is fixed to
the above unit holder 51 and extends substantially in a

horizontally direction. The nozzle 522 will be described



unit holder 51 and the water jet application neans 52 are noved along the
.guide rails 422a and 422a in the direction 30 shown by the arrow Z. The
above water jet application nmeans 52 has a nozzle 522 at the end of a
cylindrical casing 521 that is fixed to fl3e above unit hol der 51 and
extends substantially in a horizontally direction. The nozzle 522 will be
described 13 with reference to Fig. 5. The nozzle 522 shown in Fig. 5

conprises a ndZA enge L0 FHhssage 522b forned in the nozzle body
522a and an spurti Rgabez28262 Ha diageter 0 l.ch 5
comuni cates with the passézge 52%b an ?‘é“ gggﬁ fgog}{%%%n e?l&gﬁr ag\gaygl'he

t hus constit uttel oz ipasEg s $22tofodmedninhtha popzesshody VB2 24 and an
i ntroduction passage 522d communjcating wth the passage 522b in the upper

portion of thEHEZAN PP S328ahandng ¢ teaneleehvalesli ier bRom oviiddsage
522e 10 cosMuiciddhiditaddd Wit RASSBESsEgEDs 3 Mty iifdt 6pBRIE the Zdtfflon of

the nozzl e body 522a. The processing watér introduction passage 5 S
connected to #uiimassi fjenwthes conpgpliputednroszihi Th2 vis |prwey ighest miikdd

herei nafter, an I Lo [ iLntroduction pa 522e i.s _cannected
to a 15 cl eaniaangjr\t?%%esrsgglte?g%ﬁygﬁe\i\g%gr?d%?f:ﬂnvﬁ’ﬁs?) eg’_z%ficﬁgﬂmw i t er .
A descri ptionwitlstheepaenady PALAnofhd I&@p@rxogaﬁﬁiaﬂ of\@hernéspe bomgans 6
and the cleaning water supply nmeans 7 with reference to Fig. 6. 20 The

processi ng wat@& i A RN NS HAKET i pdert iPaseade der tank 61,
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means 63 and a processing - water ans e wat er
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supply means 6 which will be described hereinafter, and the
cleaning water introduction passage 522e is connected to a

15 cleaning water supply means 7 which will be described
hereinafter.

A description is subsequently given of the processing
water supply means 6 and the cleaning water supply means 7
with reference to Fig. 6.

20 The processing water supply means 6 shown in Fig. 6
comprises a water tank 61, a high-pressure water generating
means 62, a processing water storagemeans 63 and a processing
water delivery means 64. The water tank 61 contains
freshwater such as tapped water or pure water. The high-

25 pressure water generating means 62 increase the pressure of
water supplied from the water tank 61 to 300 to 500 MPa and
supplies it to the processing water delivery means 64.

The above processing water storage means 63 comprises
a processing water storage tank 631 and a pressuring means

30 632 for pressurizing processing water stored in the
processing water storage tank 631. The processing water
storage tank 631 contains processing water that is a mixture
of water and fine abrasive grains such as silica, garnet or

the like. The pressuringmeans 632 comprises an air pump 633,



supplies it to the processing water delivery neans 64. The above processing
.wat er storage neans 63 conprises a processing water storage tank 631 and a
pressuring neans 30 632 for pressurizing processing water stored in the
processi ng water storage tank 631. The praQdessing water storage tank 631
contains processing water that is a mxture of water and fine abrasive

grains such as_si ar.net the |ike., The, pressuring nmeans_ 632

k
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processing water storage tank 631, and an el ectronmagn angeover val ve
635 di sposed ipre¢espregsvatepi peondde tBGankhet Iboendram eslssatyomsgretic

delivery means_64 h first cessin ter_delivery neans 64 nd a
second processT %ngt\si\‘éY%]F ‘6‘% Y%egé/gn@bﬁ%c’%%%ﬂ%ﬂ the ??‘Fﬁé’f?ﬁt%ﬁ’%n@%‘gf ment .
The firstsprocessi nohavabevedatddesdsi Seb 4R 1GREIY RESnS 6hiKad a Gdtnder
641a and a first piston 644a that is slidably 10 arranged in the first

cyl i nder 641la RRRCHEF P9 e Heliyargemeans i44a findsa e§CORA@IGEESINg 0 a

first chanber . Ii’eﬁ r..643q. 0 0 I ng..wat er
delivery rrean‘gé%%%(%r%%ﬁ esggggecon Ec%/l% ﬁgé}lgg%f%%gn%g%gégg%i%' pi g}eon
644b that is sfirablpreresmigsy wanterhdestecond madnndara 64mpribesrd first

partitions the i si&e o% {he sgcond‘ cylinder 641b into a, first_ chanber
642b and a sec RASHLHRS 1 B43Rd A ﬁ%ﬁ%ﬁr%’gﬁ?o%wﬁ% el 19 phidakivn the

i nside of 1phe gyliRged inERe Firddt REY Jh2PRer A ace
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The first chanbers 642a and _642b of the first cylinder

644b that is slidably arranged in the second cylinder 641b

15 and partitions the inside of the second cylinder 641b into
a first chamber 642b and a second chamber 643b. A diaphragm
may be used to partition the inside of the cylinder into a
first chamber and a second chamber in place of the first piston
644a and the second piston 644b. That is, the piston or

20 diagram for partitioning the inside of the cylinder into the
first chamber and the second chamber functions as a partition
member which partitions the inside of the cylinder into the
first chamber and the second chamber and can be moved by the
pressures of the both chambers.

25 The first chambers 642a and 642b of the first cylinder
64la and the second cylinder 641b constituting the first
processing water delivery means 64a and the second processing
water delivery means 64b are communicated with the above
high-pressure water generating means 62 via high-pressure

30 pipes 65la and 651b, respectively. The high-pressure pipes
65la and 651b are provided with electromagnetic changeover
valves 66la and 661b, respectively. The first chambers 642a
and 642b of the first cylinder 641a and the second cylinder

641b are communicated with a draining means 67. This



641la and the second cylinder 641b constituting the first processing water

.delivery neans 64a and the second processing water delivery neans 64b are
comuni cated with the above high-pressure water generating neans 62 via

hi gh- pressure 30 pi pes 651a and 651b, respsctively. The high-pressure pipes
651a and 651b are provided with el ectromagneti c changeover valves 66la and
661b, respectiyely.. The first chanbers 642a and 642b of _the first cylinder
641a and the RY MERANT 676 FPPPLLS €S0 AnHACBRMeBURP: A7 L 3§ A HUSFIRhins

67. This 15 drghind1gdraan € @R £5S 67 @Gk 1 '
means, drain pipes %72a a?% %Zb fgf conn&%fgggg%g t §§§é€U n?hgﬁﬁ%hg@ﬁ to

the first charibsmp @GA250abbectirst ahamdesrisy6k2a anddé £2ec treswpegrtaitved v,
changeover valyve 73 673b. 5 innstalled in fhe drajin pipe 72a and
672b, respectiVe ygle%g]lgae%%%%l%h%%o‘ﬁ%av%i‘u‘ﬂé%ﬁ_g%a o%’)n‘?hé-_’ rst

cylinder 64lairadihited siarailte ciptd Tvdeyigedl s oansdid Wing, hesdddisively.

processi ng water delivery neans 64a and the second processing water

del i very means 64b &he EBRANAI ARRELG 64 3ammnd Bdie o theofbset my himdsr
t t ank ia i | ' b, Lvely.. Th
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and 643b of the first cylinder 641a and the second cylinder 641b are 15
comuni cat ed W3HEE HPhk PSRRI ER TR (CRBIR A ERd Siifeh theakevVe he

above nozgzpe %aéﬁ%gg W4 EY ﬁ'&%é%ﬁﬁgf&% ?ﬁ§gintfd%ﬁf@€fdﬁ’§%¥eﬁma

delivery pipes 653a a 653b are provide ect romagnet changeover
val ves 663a armh®63Bb, mepastliingly . ZTbheA ndeswiugtiompipesAifismandtdS2hgi ven
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hi gh- pressur e gé e, tespetaiveeyCl ephé RGCHRHEEh ibe P8 WAIa08Nd 643b of the
first cylinder 64la and the second cylinder 641b are
15 communicated with the processing water introduction passage
522d of the above nozzle 522 via delivery pipes 653a and 653b,
respectively. The delivery pipes 653a and 653b are provided
with electromagnetic changeover valves 663a and 663b,
respectively.
20 A description is subsequently given of the cleaning
water supply means 7.

The cleaning water supply means 7 shown in Fig. 6
comprises a cleaning pipe 71 for communicating the above
high-pressure pipe 65la to the cleaning water introduction

25 passage 522e of the nozzle 522 and an electromagnetic
changeover valve 72 provided in the cleaning pipe 71. When
the electromagnetic changeover valve 72 is turned on,
high-pressure water generated by the high-pressure water
generating means 62 is introduced into the nozzle 522 through

30 the cleaning pipe 71.

The processing water supply means 6 and the cleaning
water supply means 7 shown in Fig. 6 are constituted as
described above, and their functions will be described

hereinbelow.



25 passage 522e of the nozzle 522 and an el ectromagnetic changeover val ve
.72 provided in the cleaning pipe 71. Wen the electromagnetic changeover
valve 72 is turned on, high-pressure water generated by the high-pressure
water generating neans 62 is introduced il o the nozzle 522 through 30
the cleaning pipe 71. The processing water supply neans 6 and the cl eaning

wat er supply nmeans 7 .,shown in_Fi are constituted as descrjbed above,
and their functions 3 F:I %8"—86&8%@&6 WA QF. ThePTRCeRING ¥ALF the

operation of té\@@lpmeﬂa,v@i@higﬁu@%gsﬁ%msa@er%éﬁa&&n@rﬁéwﬁ gnat er
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water in the processing water storage tank 631 is introduced
into the second chamber 643a of the first cylinder 64la

15 through the introduction pipe 652a and the electromagnetic
changeover valve 662a to move upward the first piston 644a
in Fig. 6. When the first piston 644a is moved to an upper
position shown by a two-dot chain line in Fig. 6, the above
electromagnetic changeover valve 673a and the

20 electromagnetic changeover valve 662a are turned off. Then,
the electromagnetic changeover valve 663a is turned on and
also the electromagnetic changeover valve 66la is turned on.
Thereby, high-pressure water generated by the high-pressure
water generating means 62 is introduced into the first

25 chamber 642a of the first cylinder 64la through the
high-pressure pipe 65la and the electromagnetic changeover
valve 66la to press the first piston 644a so as to move it
downward in Fig. 6. As a result, processing water in the
second chamber 643a of the first cylinder 64la is introduced

30 into the nozzle 522 through the delivery pipe 653a and the
electromagnetic changeover valve 663a and spurted as a water
jet from the spurting hole 522c. When the first piston 644a
of the first cylinder 64la reaches a lower position shown

by a solid line in Fig. 6, the electromagnetic changeover



Ther eby, high-pressure water generated by the high-pressure water
.generating nmeans 62 is introduced into the first 25 chanber 642a of the
first cylinder 64l1la through the high-pressure pipe 65l1a and the

el ectromagneti c changeover valve 66la to pyess the first piston 644a so as
to move it downward in Fig. 6. As a result, processing water in the

second chanber 643a of the first cylinder 64la is introduced 30 into the
nozzl e 522 thrvagwet feldeisvbnynppeffsaadandsphtheckdectoomygnetic

5220 hon 1 ne® NTHaLopeE ARG 6 G0 ik o el AEEU8R B8, Hhe ke ©

| ower positionsabemwninbyigq.seélid line in Fig. 6, the electromagnetic
changeover 17 valve 66la is turned off and also the el ectromagnetic
changeover val ve 663 98SIEARIcPHfYS Sabsaawentdy gavest afethemrmeration g.

6. A descrigptign tacsUBSsAUCPEbYeOLYRY GhrbRa@RPhaty OleaRsObah® SeCON
processing water delivery neans 64b.  The state Shown"in Fg. s a state
of the second pi st ornThé4thteosisdwn i Pig! ldeis acovglt 9 bdcEss segondiEiston

del i 4b i.ng .t.o an er position shown by a solid |ine and
processing wat é?fhaqn{%ﬂ%ﬁ%rmaﬁgF%Q?rf%eres%ﬁanamﬂ% ded 1By Rpanse
second cyl i ndegag4hbviNhetot &8 @bﬁéfrﬁgﬁ%féhcsh%r%%%oi’f& Vﬁ;ﬁéﬁl S

turned on and the el ectfomagnetic changeover va I's turne rom
this state, hbPybcpresnareaiar cpegrgelntraddaged hintd gtheressend chemndrer

generati ng Jrea 21, 1 ntLr ced,into t fir ch er, 64 2b 15 of, the
second cyﬁiondggg%ﬁl%f tthreoﬁgﬁgﬁﬁecﬁpgﬂé?ﬁ es@tﬁ'e B’:hﬁé‘ lgl%lea% qQRAgnetic
el ect romagnet i ehghgegeey eva e 66 (6Ll tareassn hhe Phelaledddnsifhasid O

move it downward in Fig. 6. As a result, processing water in the second
chanber 643b ofR¥REECEREQVHLYG| Phller i84tBrned; anr SuoRethift 8take, nozzl e 522

20,Lhroudh thensghl¥Fedsit 8%aedp SBflelae! 67! tREPANGH frebbRPESIYEL, VAl Ve

663b and spurted’as a water et
generating means 62 is introduced into the first chamber 642b

15 of the second cylinder 641b through the high-pressure pipe
651b and the electromagnetic changeover valve 661b to press
the piston 644b so as to move it downward in Fig. 6. BAs a
result, processing water in the second chamber 643b of the
second cylinder 641b is introduced intoc the nozzle 522

20 through the delivery pipe 653b and the electromagnetic
changeover valve 663b and spurted as a water jet from the
spurting hole 522c. When the second piston 644b of the second
cylinder 641b reaches a lower position shown by a two-dot
chain line in Fig. 6, the electromagnetic changeover valve

25 661lb is turned off and also the electromagnetic changeover
valve 663b is turned off. Then, when the electromagnetic
changeover valve 673b is turned on and the electromagnetic
changeover valve 662b is turned on, high-pressure water in
the first chamber 642b of the second cylinder 641b is sucked

30 by the vacuum pump 671 through the drain pipe 672b and the
electromagnetic changeover valve 673b and processing water
in the processing water storage tank 631 is introduced into
the second chamber 643k of the second cylinder 641b through

the introduction pipe 652b and the electromagnetic



spurting hole 522c. Wen the second piston 644b of the second cylinder
.641b reaches a | ower position shown by a two-dot <chain line in Fig. 6, the
el ect romagneti ¢ changeover valve 25 661b is turned off and al so the

el ectromagneti c changeover valve 663b isjgurned off. Then, when the

el ectromagneti ¢ changeover valve 673b is turned on and the el ectronmagnetic
changeover valve 662b is turned on, high-pressure water in the first
chanber 642b dthangexdwr®n VRlRg PAdbrteamys ypyasketha@igtarhé4¢hclmmigunp

671 through the draip.pipe ?gnz‘?%gngtépg sﬁé&gfﬂgge netlc changeover val ve

673b and processing water € processing <to age tank 631 is

introduced into theyexanidrathanherné4iivwd et qnaskaddnqdet41lb
t hrough the iptroduction pipe 652h and the el ectromagnetic 18 changeover

val ve 662b t o FRMEY ENAISRIEH 848 304 F I SECORIFPEOCeBS ARE Water rledld viery
Ser Carrons i hdafs Oup WL ECAYI §10 SAG- 0Ny [Wd Bdr RAE 5S! Jh g

delivery neans 64a and the secon essi ng ter lTvery neans 64b
al ternately, mracesmiowslytiromnabebspaptiingchacbatbi2imoos! yhé rmoad e 59Rurti ng

hol e 522c of e, nozzl e 522 VWiile the first processing water delivery
nmeans 64a and eé:é'teoﬁ&rﬁrogﬁgg?ﬁﬁl%t“@t%l‘f%"&?% ang,pta pnd the

delivering praacessd Noro@ddind ddter Ol frexd? mddhd b APHA I1ivihs
pressure in the firsp?%hanber€%42a and the second chamber ~643a of tnéo
first cylinderPiBXIgssEnhedatsr thre themneszldai22 iare hin foperattinmberheé42b

and the segon 4 fed ecaond | nder 1b and nce, .NQ
differ encgﬁi n%prféta;@gjireée ﬁcljca%ue?sflt:rt]% e@e%e%.cé/‘%&om %&%,Seﬁ%’@géﬁaﬁ\&e\fat er
in the 15 secauBxhufritre Fidstapglihdesccond chanberl $4che danfe NG tRAker

the first chanber 642a and the first chanber 642b, respectively.
Therefore, weam &M harfk FRamper idh agd the|5erpnd G@?&bﬂdﬁﬂ%é abddrd

cylinder 641b qand,y@asy Pinddie 6411 SndiRiRE H44R ANtdNR RGN RissLQR 644D
caused by 20 abrasive ‘grains contained In processing water are reguce .
occurs therebetween. Accordingly, processing water in the
15 second chamber 643a and the second chamber 643b does not enter
the first chamber 642a and the first chamber 642b,
respectively. Therefore, wear of the walls of the first
cylinder 64la and the second cylinder 641b and wear of the
first piston 644a and the second piston 644b caused by
20 abrasive grains contained in processing water are reduced.
In the illustrated embodiment, the draining means 67
is provided with the vacuum pump 671 as a suction means and
the pressuring means 632 for pressurizing processing water
contained in the processing water storage tank 631 is
25 provided. Either one of the vacuum pump 671 and the
pressuring means 632 may suffice. For example, when the
vacuum pump 671 is equipped and not the pressuring means 632,
the processing water storage tank 631 is made open to the
air. In this case, the electromagnetic changeover valves
30 662a and 662b provided in the introduction pipes 652a and
652b for communicating the processing water storage tank 631
to the second chamber 643a of the first cylinder 641a and
to the second chamber 643b of the second cylinder 641b may

be a check valve which allows circulation from the processing



In the illustrated enbodi nent, the draining neans 67 1is provided with the
.vacuum punp 671 as a suction neans and the pressuring nmeans 632 for
pressurizing processing water contained in the processing water storage
tank 631 is 25 provided. Either one of theigvacuum punp 671 and the
pressuring nmeans 632 may suffice. For exanple, when the vacuum punp 671 is

equi pped and not. the 1g)ressuri ng neans 632, thetp

. )r ocessi ng wat er st orage
tank 631 i s nERCEHSHATRInSand 03] Ridg ko he Timst evdinderaghbeiwide

changeover val yies +30tf8%Fecdith €941 nRiedVE £20 di4d Qﬁdiéﬂisogﬁg;c%(%@ia"f%o 52a

and 652b for conmmuni cating the “processing water storage he
second chanberis4ESke ofppheiterdiregtinder @l tcheamnkhdo haml seadoeml thanber

643b of th d_cyljnder 64 be .a ch | ve which all
ciroul atf on 1 FORFTRG pPOTIRRI 5320 BV 860 S8 notn he FPCMCPEBEGLL £ r st

cylinder 64la shélgacaitth p@mp 6 1S€£Q86 o ﬂ‘i’@"el@@:%?oﬁih%g%@.@ &&grﬁ%&;ar

circulation in the oggosﬂe direction. On the other hand, when
pressuring meaislez® $43arandded3hninnbhetdeaiacpipepdP2® @nd 51 areuum

punp 671 side e o] netic changeover valves 673a and 673b in
the drain pi pzns\gcg‘%%aﬁ’%ﬁdgéégéaggg‘mde open to the air. A description is

subsequently given & deéscopefidn ds svbslddReatagngigenodertipe P er e8NS 7
with reference to Fig.. 10 6. In the state where the water jet operation by

the processi M iAteCLEAHING WoseE BuPBlyYInpRRS Jdwidhjssérrerae soRag- al |
the above gl ec¢romagnetic changeover valves are turned off. Wen the

el ectromagneti ¢ changeover valve 72 is 15 turned on, high-pressure water
generated by the hidgin phesstate vwbere gemernadtey petanspélat son rivy ocheed

into th | ' t ' duct i 522e of_th 52
L ough t he. ol BERTREE BBevLERnHIPRLY hEREs et P LR AR s/t thedr.

As a result, pileeessidlll WiHieelfabove electromagnetic changeover valves are

turned off. When the electromagnetic changeover valve 72 is

15 turned on, high-pressure water generated by the high-
pressure water generating means 62 is introduced into the
cleaning water introduction passage 522e of the nozzle 522
through the c¢leaning pipe 71 and the electromagnetic
changeover valve 72. As a result, processing water

20 containing abrasive grains, which remains in the passage 522b
of the nozzle 522 at the end of the above water jet operation
is discharged from the injection hole 522c¢ together with
high-pressure water and pushed back toward the delivery pipes
653a and 653b sides by the pressure of the high-pressure water.

25 It is desired that the electromagnetic changeover valves 663a
and 663b be turned on at the time when high-pressure water
is introduced into the nozzle 522, whereby most of the
processing water containing abrasive grains remaining in the
passage 522b of the nozzle 522 can be returned to the first

30 cylinder 64la and the second cylinder 641b sides. When the
introduction of high-pressure water into the nozzle is
stopped, the electromagnetic changeover valves 663a and 663b
are turned off. Consequently, as only freshwater remains in

the nozzle 322, abrasive grains contained in processing water



20 containing abrasive grains, which remains in the passage 522b of the
nozzle 522 at the end of the above water jet operation is discharged from
the injection hole 522c together with high-pressure water and pushed back
toward the delivery pipes 653a and 653b 3igdes by the pressure of the

hi gh-pressure water. 25 It is desired that the el ectromagneti c changeover
val ves 663a and 663b be turned on at the tinme when high-pressure water is
i ntroduced i ntWiklhaokd9 PEesipitgi@deand mishl aptitkockhibecspuriyinghole

cont ai ni ng abrgs) i . ' .1 he nozzle 522
can be returne t%g}rﬁéajf??gt&%%%yﬂ%nﬂdé?ttgl%lggg%glaj%%eg %é‘g%%%”&?/% g’é‘lne641b
sides. Wien the kept adud ismspéndedstatessure water into the nozzle is

st opped, the electrggpgn ti c .,changeover valves 663a and 663b__are turned
of f. Consequent!y, eoﬁﬁfaﬂaé’éh {&F PBRRLNSLEARSt helhdhA dldmstragessi ve

grains congai %dm&qﬁmu%higﬂi_p&tgﬁsﬂeb 9&8&6&&@%@%&% tts'}gw H

not bl ock the spurting hole 522c eve e operatiron’o rjet
processi ng nadtiigie-pressept vatexr geseeatibng steans. 6 Thimtad ehei maz vbé 62 2suppl vy
means 7 in the illustrated. 5 enbodi ment introduces, hi gh-pressure water
gener ated by CHIPTHETALEABIEE A LER SPPRINAIA TR ORobRETeats Hhe CLRETRaS, | o

522.  Anot her (&t@ani AfloWHeeho 8 #P8I5) I RaP bel PFod M@ Sephrateh §ani fg tpuat er
into the nozzle 522 nmay be provided separately. In this case, a water

supply punp f&@assup@ yatgrc FeppligPwaAPeforesunpl vishd \ereart iguniwataxamay at a
ressure abQut. Qi 0g Fig, 1 n_i N s 8is
P 96 ﬁ%ﬂfu}e]{ %elﬁdp\)ig { .wa%eetf" At 4 .%gss 9%2‘? c %1%1??18,[ cﬁ &%fﬂ]ga

mounted to t ron ion of the €asrh dbove
wat er jet applicati Retwanind 2o Fhgs 1pag rigaEamsméans 8 Cndunter tby a
m croscope or canera for inagionéﬁstreet_s 15 or the like forned in the

wor kpi ece sucfFRBTRORSERA BT F4P be S&vdinggS ¢ heomsitdithdd Nl abPgRal to
a fagz ;glt egea%ﬁélatjeﬁ SapiliiOih mdnde Ll IrflisPiReeifyNhedRchigngsi n the
constituted by a microscope or CCD camera for imaging streets
15 or the like formed in the workpiece such as a CSP substrate
and sending the obtained image signal to a control means that
is not shown.
The water jet processing machine in the illustrated
embodiment is constituted as described above. 1Its cutting
20 operation will be described hereinunder with reference to
mainly Fig. 1.
In the state of the base table 36 constituting the
workpiece holding means 3 being brought to a position shown
in Fig. 1, the holding tray 12 of the detachable table 10
25 1is suction-held on the base table 36 as described above and
the workpiece 100 is suction-held on the support surface lla
of the absorbing member 11. Then, the base table 36 and the
detachable table 10 are moved along the guide rails 31 and
31 by theoperationof the first moving means 37 and positioned
30 right below the imaging means 8.
When the base table 36 and the detachable table 10 are
positioned right below the imaging means 8 as described above,
image processing such as pattern matching or the like, for

aligning streets formed in the workpiece 100 held on the



enbodi ment is constituted as described above. Its cutting 20 operation

W ||l be described hereinunder with reference to mainly Fig. |I. In the
state of the base table 36 constituting the workpiece holding neans 3
bei ng brought to a position shown in Fig.211, the holding tray 12 of the
detachabl e table 10 25 is suction-held on the base table 36 as descri bed
above and the morkﬁiece 100_is_suction-held on the support surface Ha of

the absorbi ng fghBehakie %abhe dRewaiBethgpnezadeafd2t RE thet &'éﬁfb‘l detabl e
10 d i ' 3 h | i rst
e e e gtk Sanksonty £l g ghionyg bl

novi ng neans 37 and poOsitioned magi ng ans
t he base tabl eis®aamdiedhoutidtymeanseof atilecihfgang meenss 8i amdahel gbitbel ow

t he i magi ng neans_8 escri bed above, _inmage, processing such as pattern
mat chi ng or th’Be?Pﬁe?ﬁ?grmaPP nFﬁBw_gt'r cEhe ‘%04“5%‘5&?% Phethr¥pteEelabo
held on the 21sgetachgbbesiabbg 18 whhb tRerReazbge222 of the water jet
spurting unit 5 for spurting a water jet along the street 1is carried out

by nmeans of the i magh¥eerddes ad ignhemiehgenbeah camaied it assdestr Shedn.
The alignnment of e ter._jet urting pesition js.thys rried out.
After the alig rr%%?'r%@e %%%%q-t r]rS? ég tgg cgeegét‘?t?ag%i:e tﬁgg\?ef&tal’r'@ ¥
table 3 6 and tbeadenttinyl eretablvhel8 8he AB¥2Ue b592ac&UtheNgadkbgajwhere
the nozzle 522 of the water jet _spurting unit 5 is |located, and the

processi ng wat 8PUELBPE NI Fedfslecatedpearnd ddie progessingedatpsveupply
spurt hig pr eg Pt QcC | t M. fr put i hol e
522c of tE;ao nolgg?gé 5%2igl %ﬁ%ffgﬂgwgt rgéetaéag{:é%tggdagg{’edeg?r %§§5§a§% ggi n the
wor kpi ece 100 pres$ereuprotgssaieng wateruastiewabekpjecefidf) herngpiting

sireet. i ospALlupode sReLil 80, Lisnuster Lol penetiates il
the detachabl gesepiBed hBdvé edliete WE8rRPIBEe DHHICH the 2RER4RGErea to
cut the workpiece 100 along the street. During this cutting
15 operation, the water jet penetrates the workpiece 100 and
after cutting, is received by the absorbing member 11 of the
detachable table 10 to reduce its power. Since the absorbing
member 11 is gradually damaged by the function of this water
jet and hence, ip is exchanged with a new one after it is
20 used a predetermined number of times. Water whose power has
been reduced after cutting operation falls from the bellows
means 391 and 392 and flows into the frame-like drainage
gutter means 393.
After the workpiece 100 is cut along the predetermined
25 street as described above, the base table 36 and the
detachable table 10 are moved by the interval between streets
in the indexing direction shown by the arrow Y to further
carry out the above cutting operation. The base table 36 and
the detachable table 10 are moved in the indexing direction
30 by the second moving means 38 constituting the workpiece
holding means 3. This indexing operation may be carried out
by the third moving means 43 constituting the water fjet
spurting unit supporting mechanism 4, but since this affects

the high-pressure water generating means 62, the base table



menber 11 is gradually damaged by the function of this water jet and
hence, it is exchanged wwth a new one after it is 20 used a predeterm ned
number of tinmes - Water whose power has been reduced after cutting
operation falls fromthe bellows neans 392 and 392 and flows into the
frame-1i ke drai nage gutter means 393. After the workpiece 100 is cut al ong
the predeterm ped, 25 reet. as described above, the base tahle 36 _and the

det achabl e tabf® 19 %ﬁ Bpvssk | Hhepyahe Kttty opezatdon andpghe
i ndexi ng d'reCih&ExiH@“@praEE@na%%% 5E9FEgBHEeEOEa%Fﬂth tsi?geegove

cutting operation. Thé base table etac e table are noved
in the |ndeX|ngxuend¢ngomn3©hbyabbaespceddtammingdnﬂ&mecﬁ&ononShbtbasag t he

kpi hol Thi §_i ndexi ] be d out b
the Third movi HEPAEaTE 333:5RE: Rebarhgbife larer TRrhed ar: S0y thicatty
supporti ng smecgasi ﬁmeéhbdaw cHtRGRd B'Eératieﬁt &nd tnhﬁrihga Bp@r%%%%elwaéﬁé

generating means 62, the base table 36 is preferably noved. Wen t
cutting operat %aﬂeahagtdﬂe'-eqi?mahgngﬁéxeastme'as @Mﬁdl@@ mpémlqllazt he

streets extend e dlrec i Qn bas table 36
and the det acha% A’.'Lg' bé’?% g?ég’éggﬁ‘ ﬁggg {qor c%‘%‘r?/“s tEEBO“\'/%I El’cf g
operation and bogibeldpartdid detadhhbie tiardexi Olg.sd:ﬂi@me@fln%boﬂmi\hﬁd@él eets
ext endi ng perpendlcular to the above predeternined direction, whereby the

wor kpi ece 10 BRRBFd on the detachable table 10 is divided into individual

TP oA L R e Rt S A e

t he detachabl e table 10 hol di ase
are returned tohihe,pox dedachzdie tabEeglo hb1vdheget hd evaxkpietiec 400 cand

bet the d abl e .t 0 e spet th t, of f
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table 36 is canwieed. the tbRmahhehthendbetider the dbesknamlyecdrle 10
and the suction source are then cut off. As a result, the
15 suction-holding of the detachable table 10 on the base table
36 is canceled. On the other hand, since the check valve 123
is provided in the communication hole 121b formed in the
bottom wall 121 of the holding tray 12 constituting the
detachable table 10, even when a communication with the
20 suction source is cut off, the suction chamber 120 is kept
in a negative pressure state. As a result, the suction-
holding of the workpiece 100 on the detachable table 10 is
maintained. Although the workpiece 100 is divided into
individual chips at this point, as the plurality of suction
25 holes 11b are formed in the absorbing member 11 at positions
corresponding to the respective individual chips into which
the workpiece 100 has been divided on the support surface
lla, the suction-holding of the chips is maintained.
Therefore, the individual chips into which the workpiece 100
30 has been divided can be carried to a predetermined site while
they are suction-held on the detachable table 10. To take
off the chips which are carried in the state of being
suction-held on the detachable table 10, the check valve 123
is opened by pushing the operating rod 124 in the holding



is.provided in the communi cation hole 121b formed in the bottomwall 121
.0of the holding tray 12 constituting the detachable table 10, even when a
conmuni cation with the 20 suction source is cut off, the suction chamber
120 is kept in a negative pressure state.23As a result, the suction-
hol di ng of the workpiece 100 on the detachable table 10 is rmaintained.

Al t hough the i ece_100_i ivided. into .individual chips,at this point,

as the pIuraI??%ggffgu% i%% ggdﬁ%kgsgg%blﬁ?éd?oPﬁﬁﬁsFﬁetﬂt gﬁ?o?ﬂ?hbo nber

11 at positi onshamberespondqﬂgltaothﬁer@ﬁﬁ@gphégibngi:&iséuaé,cJahe&bgt0 .
a, the

whi ch the workpi ece, 100 has been divided on the supggrt surface 1
suct i on- hol di ngABFeL BRI chipssuStigpnhalatng ghickBeofBiPERe i ndi vi dual chi ps

into which the V\Drkqhﬁ%?gﬂ)% . been. di vi n hed to a
predetermned site while 't @%%ﬁ%ﬁi%%ﬁ%é%h%%f%%ab % table 10.
To take ofsf tdeschipsdwabeveartheaclieaning vatest atppdy heang Putéi on- hel d

on the detachabl e table 18, t he. check valve 123 _is opened by pushing the
operating rod 9BArFHed A8 A6FAF 152 RRQVE te Andgodiiqe, higRePrRESHAS WRE L

pressure of thgeﬁé'fét@@ byCctRaBeghlEl eagudle &&%ﬁﬁeﬂe %&Bﬁrrtn]é:arpﬁ 82SHto

t hereby canceling the suction-hol ding of the I"ps. en“the processing
operation is conpleezalesSs detet i procedoing waker| cantaijniayecabrappvy

means 7 is operat s .described .above to Lptraqduce high-pressure ter
gener at ed by tf%ghﬁgﬁﬁﬁFﬁggdﬁélﬁaE%$’5%%@#%5?%&8H33H¥‘ EigPBrt%ﬂ@ l e
522, et poocesriagovdecdisonhaysll NbPdXtest WA th0haghS presBurkengat &r tA1f

nozzl e 522 through the spurting hole 10 522c to be di scharged together wth
hi gh- pressur e 3%8@rPYHR 1t Rarkh <Pward gehg delivery Helprs i858y andh&S ¥63a

and 653b by UBE PhESSHESsofe B PIRSSILE YL Sharct e Lhe vater | ef

processi ng machl ne of the present ntton 1s constituted as described
above, and as the ISingedhe watert het fpretessianpamachs necaf| yhé haresmnmt as
that of invention is constituted as described above, and as the
15 pressure in the first chamber is nearly the same as that of
the second chamber in the cylinders and no difference in
pressure occurs therebetween during the operation of the
processing water delivery means for delivering processing
water to the nozzle, processing water in the second chamber
20 does not enter the first chamber. Therefore, the wear of the
wall of the cylinder and the partition member due to the
abrasive grains contained in processing water is reduced,

thereby making it possible to reduce the maintenance cost.



t he. second chanmber in the cylinders and no difference in pressure occurs
t her ebet ween during the operation of the processing water delivery neans
for delivering processing water to the nozzle, processing water in the
second chanmber 20 does not enter the first2&hanber. Therefore, the wear of
the wall of the cylinder and the partition nmenber due to the abrasive
grains contain Ln.pr gsing.water is reduced, thereby nmaking it
possible to reﬁggg %Eeeﬁgﬁﬁan&ﬁCe cost. 24 what is clained is: 1. A water

j et processingluachi neupriet podewBh kBi ®E€hiRe! Hinisk 1A af G6rbet 8689 a
wor kpi ece, a nozzle for spurtin a water jet to the workpi‘ece held by the
wor kpi ece hol dPR§dzngargans fior goﬂ)lﬂébés% Weg kipdeste ,sapprzz ke g spurting
supplying pro i L RY; L.ns the nozz

whorern the pracescod JEL o SR M AN TR oY TS whPihEr R RS ding o
gener ati ng Sreameana¢ angdr acpsecegsiagewatd depplgr medRanFokosugellyiagi ng
processing water to the nozzle by high-pressure water fromthe

hi gh- pressur e RAPEFSSBHAYRAEPRLCMEREN1RY AbFasa 9t i &P BBR| RREZLerans
conprises a Cyhkpden and a partition nmenber which partitions the inside
15 of the cylinder into a first chanber and a second chanber and can be
moved by the pressurtkecpropesponyg whbtebesspplyhmeansstompribes as

comruni cat ed w t Lgh- essure water generating neans and with a

dr ai ni ng rrean\é\hw%FggS?%%g?l@éﬁ?g&eﬁedﬁaﬁd‘ BRaBr iU PRAFEFSIRItWRESY 1 st
20 chamben;o andel heesgasuhs farbeel i sef N WHceEs nY (AtarRFPeaeshdgz 1 ¥at er
storage neans for_storing processing water and is communicated with the

nozzl e. 25 2. BRehh@PsPIfefuppovaterngrrRichhRehdghcPARPRERreWNaLEEN t he
drai ni ng meansgeREPALSRY RedHsti on nmeans for sucking

the processing water delivery means comprises a
cylinder and a partition member which partitions the inside
15 of the cylinder into a first chamber and a second chamber
and can be moved by the pressures of the both chambers;
the first chamber is communicated with the high-
pressure water generating means and with adraining means for
properly discharging high-pressure water of the first
20 chamber: and
the second chamber is communicated with a processing
water storage means for storing processing water and is

communicated with the nozzle.

25 2. The water jet processing machine of claim 1, wherein
the draining means comprises a suction means for sucking
high-pressure water supplied into the first chamber of the

cylinder.
30 3. The water jet processing machine of claim 1, wherein
the processing water storage means comprises a pressuring

means for pressurizing processing water.

4. The water jet processing machine of any one of claims



hi gh- pressure water supplied into the first chanber of the cylinder. 30 3.
.The water jet processing machine of claiml, wherein the processing water
storage neans conprises a pressuring neans for pressurizing processing
water. 4. The water jet processing nmachi ne®»f any one of clains 25 1 to 3
whi ch conprises a plurality of the processing water delivery neans and the

lurality of the, processi.ng water delivery neans are operated alternately.
P y ? t& §)§h1ch(£omprlses a plurality of the grocessing water Y

delivery means and the plurality of the processing water

delivery means are operated alternately.



