APPARATUS FOR TREATI NG WASTE WORKI NG LI QUI D BACKGROUND OF THE | NVENTI ON
‘Field of the Invention The present invention relates to an apparatus for
treating a waste working liquid which is annexed to a machining apparatus
such as a cutting apparatus for cutting a work such as a sem conductor
wafer and which is operative to treat a waste liquid of a working liquid
supplied at the tinme of machining. Description of the Related Art In a
sem conduct or devi ce manufacturing process, a plurality of regions are
demarcated in the face-side surface of a sem conductor wafer having a
roughly circul ar PERARATUS FQRy FREAT ING MASTE] WORKING LIEWID cal | ed
streets arranged in a grid pattern, and devices such as ICs and LSIs are
formed in the thus denmarcated i regions. Then, the sem conductor wafer is
cut along the streets to divide the regions with the devices forned
therein, to manufacture i nGBACKERIUIDe GFC MHEUCNVENTEONCEeS. Al so, an optica
device wafer in which a galliumnitride conpound sem conductor or the |ike
i s | am nat ediehdt hé thacersedeisnrface of a sapphire substrate is cut al ong
the streets into individual optical devices such as light 1

The present invention relates to an apparatus for

treating a waste working liquid which is annexed to a
machining apparatus such as a cutting apparatus for
cutting a work such as a semiconductor wafer and which is
operative to treat a waste liquid of a working liquid
supplied at the time of machining.

Description of the Related Art

In a semiconductor device manufacturing process, a
plurality of regions are demarcated in the face-side
surface of a semiconductor wafer having a roughly
circular plate-like shape by planned dividing lines
calied streets arranged in a grid pattern, and devices
such as ICs and LSIs are formed in the thus demarcated
regions. Then, the semiconductor wafer is cut along the
streets to divide the regions with the devices formed
therein, to manufacture individual semiconductor devices.
Also, an optical device wafer in which a gallium nitride
compound semiconductor or the like is laminated on the
face-~side surface of a sapphire substrate is cut along

the streets into individual optical devices such as light




emtting diodes and | aser diodes, which are widely used for electric

‘appar atuses. The cutting along the streets of the sem conductor wafer or
the optical device wafer or the |ike as above- nentioned is usually
conducted by use of a cutting apparatus called dicer. The cutting apparatus
includes a F chuck table for holding a work such as a sem conductor wafer,
cutting means having a cutting blade for cutting the work held on the
chuck table, and working water supplying nmeans for supplying working water
(working fluid) to the cutting blade. Cutting water is supplied to the
cutting bl ageuitrt imof atiicoiesbyanidhe awerkidi@dwat, ekhisHPRE Y HY4EBNS sQ as to
cool the cutting blade, and the working water is supplied to that part of

the work whifelr dledieiing apphrByukbe cutting bl ade, during the cutting
operation. Into the working liquid supplied at the time of cutting as

above- nenti oned, M@ﬁéEéuggﬂ@éaépgngpgﬁepé%féé§§Cgft esgéﬁéégh r .gallium

nitride conmpound sem conductor ' are m xed. nce e waste Wwo ﬁg liquid

in which theawastes oft egt%gﬁcangsg%aggg.eai:aghgﬁgfﬁg;;gg%wgg;gt cause

environmental pollution, the waste working Tiqui f bei ng reused or
vastes by UaenehofcHasteubhaviy <LhELLRY BSVISE oPel LS PRSI

di scarded (ref
apparatus called dicer. The cutting apparatus includes a
chuck table for holding a work such as a semiconductor
wafer, cutting means having a cutting blade for cutting
the work held on the chuck table, and working water
supplying means for supplying working water (working
fluid) to the cutting blade. Cutting water is supplied to
the cutting blade in rotation by the working water
supplying means so as to cool the cutting blade, and the
working water is supplied to that part of the work which
is being cut by the cutting blade, during the cutting
operation.

Into the working liquid supplied at the time of
cutting as above-mentioned, wastes generated upon cutting
of the silicon or gallium nitride compound semiconductor
are mixed. Since the waste working liquid in which the
wastes of the semiconductor material have mixed would
cause environmental pollution, the waste working liguid

is deprived of the wastes by use cof a waste liquid

treating device, before being reused or discarded {refer




2 to, for exanple, Japanese Patent Laid-open No. 2004- 230527). Wile the
waste liquid treating apparatus is equipped with a filter for separating
the wastes generated on cutting, it may be necessary to use a fine- nesh
filter for securely separating the wastes generated upon cutting. However,
the fine-mesh filter capable of securely separating the wastes generated
upon cutting is expensive, and is not necessarily satisfactory on an
economi ¢ basis. SUMMARY OF THE | NVENTI ON Accordingly, it is an object of
the present invention to provide a waste liquid treating apparatus by

whi ch wast e gerferatedinpien WaghnhssagPauehtasawasbesn genega@hed upon
cutting can be securely separated while wusing a conparatively coarse-nesh
filter. In @asosedgnce with an aspect of the present invention, there is
provi ded an apparatus for treating a waste working liquid, operative to

treat a waste workjjngle! tigei 6= obt ai nad: &Wﬁé@@lﬁgfé nldb Y wastes

generated at the tine of machining on a machi pparatus 1 nto a

wor ki ng | quigipurpl Lednat ngtgkn?o9fs&Bgrgggﬂbnkﬂg wgg%%s

generated on cutting, it may be necessary to use a fine-
mesh filter for securely separating the wastes generated
upen cutting. However, the fine-mesh filter capable of
securely separating the wastes generated upon cutting is
expensive, and is not necessarily satisfactory on an

economic basis.

SUMMARY OF THE INVENTION
Accordingly, it is an object of the present
invention to provide a waste liquid treating apparatus by
which wastes generated upon machining such as wastes
generated upon cutting can be securely separated while
using a comparatively coarse-mesh filter.

‘ In accordance with an aspect of the present
invention, there is provided an apparatus for treating a
waste working liquid, operative to treat a waste working
liguid obtained through mixing-in of wastes generated at
the time of machining on a machining apparatus into a
working liquid supplied at the time of the machining, the

apparatus including: a waste ligquid tank for containing




apparatus including: a waste liquid tank for containing 3 the waste worKking
I'iquid; a punp for feeding the waste working |liquid contained in the waste
liquid tank; and a filter for filtering the waste working liquid fed by
the punp, wherein the filter includes a filter paper forned in a tubular
shape, a tubular body which covers an outer periphery of the tubular
filter paper and which is provided with a plurality of openings in a side
surface thereof, a bottomplate for closing a | ower end of the tubular
filter paper, and a top plate which closes an upper end of the tubul ar
filter papethansawhéchiohasna 1iasie; |4 qoith i fdetfg@iing athd Rids@aduci ng
theret hrough the waste working liquid fed by the punp, and a fine powder

is placed insidenyheigubal esnfdlties papese mPJ@feerl% Yid thed; nepewder
includes silica having a particle diameter of O. o 2. 0 pn1 According to

the presentsimwenti®n, £ sineedde ki mﬁas@@wﬂﬁfkl %;gﬁ ? the tubul ar
filter paper constituting the filter, the flne powder adheres to the

i nsi de surf Ofwﬂgfefryb%@rffit!élerlrp&%es \c’%h'effl%bcyer fd aperratfo\%ﬁ ef ficiency
i s enhance herefore, the wastes ‘generated upon na ni'n °ch have
;“ xed in the,vastg,,wos KIg,d | “a“'@ut?ﬁ“arbebosa%}’%rh%tc c%%%“rfse%'ny odbggordingly,

periphery of the tubular filter paper and which is

provided with a plurality of openings in a side surface

thereof, a bottom plate for closing a lower end of the

tubular filter paper, and a top plate which closes an

upper end of the tubular filter paper and which has a

waste liquid inlet port for introducing therethrough the

waste working liquid fed by the pump, and a fine powder

is placed inside the tubular filter paper.

Preferably, the fine powder includes silica having
a particle diameter of 0.5 to 2.0 um.
According to the present invention, since the fine

powder is placed inside the tubular filter papér

constituting the filter, the fine powder adheres to the

inside surface of the tubular filter paper, whereby

filtration efficiency is enhanced. Therefeore, the wastes

generated upon machining which have mixed in the waste

working liquid can be separated assuredly. Accordingly, a

comparatively coarse-mesh filter which is inexpensive can

be used.




conpar ati vely coarse-nesh filter which is inexpensive can be used. 4 The
.above and ot her objects, features and advantages of the present invention
and the manner of realizing themw || becone nore apparent, and the
invention itself will best be understood froma study of the follow ng
description and appended clains with reference to the attached draw ngs
showi ng sone preferred enbodinents of the invention. BRI EF DESCRI PTI ON OF
THE DRAWNGS FIG 1 is an essential part perspective view of an apparatus
for treating a waste working liquid configured according to the present

invention; FIG 2T amexplodedtperspegkicte, virewtafeanaggsenti al part of
the apparatus for treating a waste i working liquid; and FIG 3 is a bl ock

di agram of aavappagas ust foke dreatding By wasts, Warkide higwed ¢enfigured
according to the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED

ENBOD! VENTS; ¢ Nows g Prigkiery £ esodidrant Apparalug for treating a

waste working liquid configured accordlng té§ e present |nvent|on w il be
descri bed 'fh&%%éﬂént¥%§gﬁf will best be understood from a study of

the following description and appended claims with
reference to the attached drawings showing some preferred

embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an essential part perspective view of an
apparatus for treating a waste working liquid configured
according to the present invention;

FIG. 2 is an exploded perspective view of an
essential part of the apparatus for treating a waste
working liquid; and

FIG. 3 is a block diagram of an apparatus for
treating a waste working liquid configured according to

the present invention.

DETAILED DESCRIPTION OF THEE PREFERRED EMBODIMENY'S

| Now, a preferred embodiment of the apparatus for
treating a waste working liquid configured according to
the present invention will be described in detail below,

referring to the attached drawings. FIG. 1 shows an




referring to the attached drawings. FIG 1 shows an 5 essential part
.perspective view of an apparatus for treating a waste working liquid
configured according to the present invention, and FIG 2 shows an

expl oded perspective view of an essential part of the apparatus for _
treating a waste working liquid shown in FIG 1. The apparatus for treating
a waste working liquid in the enbodi nent shown includes a waste liquid
tank 2 for containing a waste working liquid, a punp 3 for feeding the
waste working liquid contained in the waste liquid tank 2, and a first

filter 4a asdsansesdnpaft|perspdbrioe ¥iddesi ngh toaastes wasking |iquid
fed by the punp 3. The waste liquid tank 2 has a waste liquid inflow port

21 at an endryatlnghereslte apsrtheq Wast e & i Gyt € ol Y oW Rord: 2l 4

connected to waste working liquid ~feeding-out neans provided in a

nachi ni ng_ deykCerSUCH: Ay CLLL | N APPREALNS (AL Shong); oady PUMD 3 For

feeding the waste working liquid iIs provi at an upper wa of the

l'i qui L ne i qui t fi d.is di ed
on an upper SiETAEE B o tinpert bace ol ribdh rag Y Rt he

second flltfgr4%kgg¥{hg a waste working ligquid shown in FIG. 1.

The apparatus for treating a waste working liquid
in the embodiment shown includes a waste liquid tank 2
feor containing a waste working liquid, a pump 3 for
feeding the waste working liquid contained in the waste
liquid tank 2, and a first filter 4a and a second filter
4b for filtering the waste working liquid fed by the pump
3.

The waste liquid tank 2 has a waste liquid inflow
port 21 at an end wall thereof, and the waste liquid
inflow port 21 is connected to waste working liquid
feeding-out means provided in a machining device such as
a cutting apparatus (not shown). A pump 3 for feeding the
waste working liquid is provided at an upper wall of the
waste liquid tank 2. The waste liquid tank 2 thus
configured 1s disposed on an upper surface of a support

~base 5.

The first filter 4a and the second filter 4b each

include a filter paper 41 formed in a tubular shape, a

tubuiar body 42 covering the outer periphery of the




include a filter paper 41 forned in a tubular shape, a tubular body 42
.covering the outer periphery of the 6 filter paper 41, a bottomplate 43
closing the lower end of the tubular filter paper 41, and a top plate 44
closing the upper end of the tubular filter paper 41. The tubular filter
paper 41 is folded a plurality of times in a radial formso that the
filtration area is increased. |Incidentally, as the tubular filter paper
41, for exanple, a conparatively inexpensive filter paper with such a nmesh
that particles having a particle dianmeter of not nore than 0.3 to 0.4 pm

can pass théiethropgheirs4used. bdtreomt pbatar 4 Dodyo42ngomar i ngydheQut er
peri phery of the tubular filter paper 41 is provided with a plurality of

openi ngs 423ri ahit supl:derspifese.pdPeAddi tiony & het apadl atge 44 closing
t he upper end of the tubular filter paper 41 is provided wth a waste

liquid inlet;peihgddite LPpbtSeC@NSf A nPAL Ly ThEe f%;%é%{é%éég 42 a@agthe

second filter 4b thus configured are each charge i ne " powder 40

e e e e A G IR TS e

tubular filter paper 41. f![St ErG k edeonefﬁg uooet . side of
Con o P EEESH AL PR S e 0 Ll ey
Incidentally, as the tubular filter paper 41, for example,
a comparatively inexpensive filter paper with such a mesh
that particles having a particle diameter of not more
than 0.3 to 0.4 pm can pass therethrough is used. The
tubular body 42 covering the outer periphery of the
tubular filter paper 41 is provided with a plurality of
openings 421 in its side surface. In addition, the top
plate 44 closing the upper end of the tubular filter
paper 41 is provided with a waste liquid inlet port 441
in its central part. The first filter 4a and the second
filtér 4L thus configured are each charged with a fine
powder 40 including silica with a particle diameter of
0.5 to 2.0 pm inside the tubular filter paper 41. The
first filter 4a and the second filter 4b thus configured
are disposed on a filter rack 6 arranged on the upper
side of the waste liquid tank 2 disposed on the support
base 5.

A filter rack 6 includes a bottom wall 61 formed in

a rectangular shape, side walls 62 and 63 erectly




base 5. Afilter rack 6 includes a bottomwall 61 forned in a rectangul ar
.shape, side walls 62 and 63 erectly 7 provided at both side edges of the
bottomwal | 61, and end walls 64 and 65 erectly provided at both end edges
of the bottomwall 61, is supported by four support colums 66, and is

di sposed on the upper side of the waste liquid tank 2 arranged on the
support base S. The filter rack 6 has the bottomwall 61 and the side

wal ls 62, 63 and the end walls 64, 65 thereof formng a working liquid it
reservoir tank 60 for containing a filtered working |iquid obtained by
depriving tpeowdsitd workiog siqei ddgés dhecmashestgeneg Bt esh upay nachi ni ng,
by the first filter 4a and the second filter 4b. Besides, the bottom wall

61 constituehtingathe bil bea sackrbct sy Ppeyy dedy vkt ha i seharge pyd 611
for discharging the filtered working "liquid reserved in the working liquid

reservoir tapk BQctohnghdental lys é%giéé@%%fmt%%fﬁfoﬂgﬂﬁ%ed to

wor ki ng |I'iquid supplying nmeans or di'scarding ans
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support tank 2 arranged on the support base 5. The filter rack 6
has the bottom wall 61 and the side walls 62, 63 and the
end walls 64, 65 thereof forming a working liquid
reservoir tank 60 for containing a filtered working
liguid obtained by depriving the waste working liquid of
the wastes generated upon machining, by the first filter
4a and the second filter 4b. Besides, the bottom wall 61
constituting the filter rack 6 is provided with a
discharge port 611 for discharging the filtered working
liguid reserved in the working liquid reservoir tank 60.
Incidentally, the discharge port 611 is connected to
working liquid supplying means or discarding means
provided in the machining apparatus {not shown). In
addition, the bottom wall 62 constituting the filter rack
6 is provided on its upper surface with first support
bases 672 and second support bases 67b for supporting the
first filter 4a and the second filter 4b, respectively.
The first filter 4a and the second filter 4b are mounted

on the first support bases 67a and the second support

bases 67b, respectively.




bases 67a and second support bases 67b for supporting the first filter 4a
and the second filter 4b, respectively. The first filter 4a and the second
filter 4b are mounted on the first support bases 67a and the second
support bases 67b, respectively. 8 Now, waste working |iquid feeding neans
by which the waste working |iquid contained in the above-mentioned waste
liquid tank 2 is fed to the first filter 4a and the second filter 4b will
be described below, referring to FIG 3. A waste working liquid feeding
means 7 shown in FIG 3 includes: the punp 3 for feeding the waste working

liquid contained inodhesyasd a;ddiguid tank & rPidy g wkonnacted to the
punp 3; pipings 71la and 71b throughgfj v&m ch the C%’%’. ng a%% |§’0connect ed to

et Lol gigle ey S48 1 LA A 0P L

liquid inlet port 441 of sol enoi d-"operat ed

The sof enoi i eper bt G0 Jo el BBt brivalve 72, Th THe &L E T Pl ddner g zed

The sol enoi d- oper at selector v (
71 with the

(turned OFF), .interrupts the ¢ ni cation of the pipin _

pi pi ngs 71a%e9§%‘?1 %%gfﬁlés%bvﬁﬁjeﬁ@%o‘?%%ﬁ ediztéejo?fpfon‘%e hfd@;}% ther gi %id
i pI i icate with the pipin a,

g;grnﬁﬁeﬁ»%EEéPEBPIEQQ%QQE Jd%kﬁ%%? %q&%cf%%ggﬂh%ameaﬁg 7 showg gn J

FIG. 3 includes: the pump 3 for feeding the waste working
liguid contained in the waste liquid tank 2; a piping 71
connected to the pump 3; pipings 7l1a and 71b through
which the piping 71 is connected to the waste liquid
inlet port 441 of the first filter 4a and the waste
liquid inlet port 441 of the second filter 4b; and a
solenoid-operated selector valve 72 disposed between the
piping 71 and the pipings 7laﬂ 71ib. The solenoid-operated
selector valve 72, in the state of being deenergized
(turned OFF), interrupts the communication of the piping
71 with the pipings 7la, 71b. Besides, when a solenoid
72a on one side is energized (turned CN), the piping 71
is caused to communicate with the piping 71a, and, when a
solenoid 72b on the other side is energized {(turned ON),
the piping 71 is caused to communicate with the piping
7ib. Incidentally, the piping 7la and the piping 71b are
provided with first pressure detecting means 73a and
second pressure detecting means 73b for detecting the

pressure of the waste working liquid fed to the first




sol enoid 72b on the other side is energized (turned ON), the piping 71 is
.caused to conmmunicate with the piping 71b. Incidentally, the piping 71la
and the piping 7b are provided with first pressure detecting neans 73a
and second pressure detecting neans 73b for detecting the pressure of the
waste working liquid fed to the first 9 filter 4a and the second filter 4b,
respectively. The first pressure detecting neans 73a and the second
pressure detecting nmeans 73b send their detection signals to control neans
which will be described |ater. Continuing description while referring to

FIG 3, the;apparsl usnd ornd r&atdNg & wast gorkdng ddquird, i npf be
embodi nent shown in the figure has conpressed air = supplyi'ng means 8 for

suppl yi ng_cOpELessatlie (@ ddi i 4 iladd |481 A 3L thegecond filter 4b.

The conpressed air supplylng nean I'ncl udes: a conpressed air source

oL, & PP NGB0, AR Bl 10 8201 Ul Wbl oh L, Somyessed i Souce

81 is connected to the pipl la ™ an | .
gL {CeO0 IR0 Tl ot B ko spleng doperated B
83b di sposed resp%%%%ggh nbnd%g%rigkggggwg%?eaggfé?gigépkggFggp'3,

the apparatus for treating a waste working liguid in the

embodiment shown in the figure has compressed air

supplying means 8 for supplying compressed air to the

first filter 4a and the second filter 4b. The compressed

air supplying means 8 includes: a compressed air source

8l; a piping 82a and a piping 82b through which the

compressed air source 81 is connected to the piping 71a

and the piping 71b of the waste working liquid feeding

means 7; and a first proportional solenoid-operated

relief valve 83a and a second proportional solenoid-

operated relief valve 83b disposed respectively in the

piping 82a and the piping 82b.

In addition, the apparatus for treating a waste

working liguid in the embodiment shown in the figure has

control means 9 to which pressure signals from the

pressure detecting means 73a and 73b are inputted, and

which outputs control signals te the pump 3, the

solenoid-operated selector valve 72, the first

proportional sclencid-operated relief valve 83a and the

10




In addition, the apparatus for treating a waste working liquid in the
-enbodi nent shown in the figure has control nmeans 9 to which pressure
signals fromthe pressure detecting means 73a and 73b are inputted, and
whi ch out puts control signals to the punp 3, the sol enoid-operated
selector valve 72, the first proportional sol enoid-operated relief valve
83a and the 10 second proportional sol enoid-operated relief valve 83b. The
control neans 9 is nounted on the upper surface of the support base 5. The
apparatus for treating a waste working liquid in the enbodi nent shown in

the figure isecoonf pgubedtasnaabevecdesarbpedatandriliopevales gspfol | ons.
In treating the waste working liquid contained in the waste liquid tank 2,

the control rrearsndrbir skaast yat eSnbigrBUMBN3int uBPSreherghzessfturns ON)
the sol enoid 72a on one side of the sol enoi d-operated selector valve 72. As

a result, thee wagberwopkispgsliquid fed by the punp 3 is introduced into
the first filter %a t hrough the piping 71, the sol enoid- operated sel ector

Vol )T RS OESt  LIL AhtE e ves

tubular Tilter pAPEL, 48R0 LLOWS ONU 010 LREMOLKLND: (ired as
above-described, and it operates as follecws. In treating
the waste working liquid contained in the waste liquid
tank 2, the control means 9 first actuates the pump 3,
and energizes (turns ON) the solencid 72a on one side of
the solenoid-operated selector valve 72. As a result, the
waste working liquid fed by the pump 3 is introduced into
the first filter 4a through the piping 71, the solenoid-
operated selector valve 72, the piping 7la and the waste
liquid inlet port 441. The waste working liquid
introduced into the first filter 4a is filtered by the
tubular filter paper 41, and flows out into the working
liquid reservoir tank 6C of the filter rack 6 through the
plurality of openings 421 formed in the side surface of
the tubular body 42 covering the outer periphery of the
tubular filter paper 41. In this case, the fine powder 40
of silica placed inside the first filter 4a is deposited
on the inner surface of the tubular filter paper 41 to

enhance the filtration performance, so that the wastes

generated upon machining and mixed in the waste working

11




liquid reservoir tank 60 of the filter rack 6 through the plurality of
.openi ngs 421 formed in the side surface of the tubular body 42 covering
the outer periphery of the tubular filter paper 41. In this case, the fine
powder 40 of silica placed inside the first filter 4a is deposited on the
inner surface of the tubular filter paper 41 to enhance the filtration
performance, so that the wastes generated upon machi ning and m xed in the
waste working 11 liquid are separated assuredly. Therefore, the wastes
generated upon machining can be securely separated w thout using any
fine-mesh filitetdpaper stpatated expensive, Thedddd.eredhaonkisigd i quid
having flowed into the working liquid reservoir tank 60 of the filter rack

6 as abovegemetkesadupsndihsehangrd throvghsiberdi schasge.cqprt 611, to be
recircul ated by working liquid supplying neans provided in the nachining

device (noty,shawn} QLiRk§ ag§s§§ﬁgeﬁeggrgygpegi$%5§?:$%ﬁ@e s. Incidentally,

in introducing the waste working iquid into filter 4a as

e et PPEYraAE, CAL AR . AN 9RE (Y e LR,
Supplyl ng MEADS, Bri ARG £OOLIQ! P80 LIPT e35% 004 A4S, SR 1A LIS T ow out
pressure w be
as above-mentioned is discharged through the discharge
port 611, to be recirculated by working liquid supplying
means_provided in the machining device (not shown} or be
discarded through discarding means.

Incidentally, in introducing the waste working
liguid into the first filter 4a as above-mentioned, the
control means 9 energizes (turns ON) the first
proportional solenoid-operated relief valve 83a of the
compressed air supplying means 8, and controls an
impressed vcltage so that the flow-out pressure will be
1.5 atm, for example. As a result, the compressed air
from the compressed air source 81 is decompressed to 1.5
atm by the first proporticnal solencid-operated relief
valve 83a, before being introduced into the first filter
4a through the piping 71b and the waste liquid inlet port
441. Therefore, a pressure of 1.5 afm is exerted on the
waste working liguid introduced into the first filter 4a.

Consequently, the fine powder 40 of silica placed inside

the first filter 4a is securedly deposited on the inner

12




1.5 atm for exanple. As a result, the conpressed air fromthe conpressed
air source 81 is deconpressed to 1.5 atmby the first proportional

sol enoi d-operated relief valve 83a, before being introduced into the first
filter 4a through the piping 71b and the waste liquid inlet port 441.
Therefore, a pressure of 1.5 atmis exerted on the waste working liquid
introduced into the first filter 4a. Consequently, the fine powder 40 of
silica placed inside the first filter 4a is securedly deposited on the
inner 12 surface of the tubular filter paper 41, so that filtration

efficiency barmacat aiinede YiBnltherireat npapeof 41 hesyasig: working |iquid by
the first filter 4a is being carried out as above- described, the wastes

generated upentrBeNLAI BYrALCendePOSI hethoRihdE. i nside of the tubular filter
paper 41 of the first filter 4a. Wth the wastes generated upon nachining

thus deposited on e, itisd de- Of el tHoylRr o fddd SlohaRey ﬁguiifdt pyecones
difficult for the working liquid to pass through the tubular filter paper

o o ChIAELEALS PLAPE R O ok L e v, gererated on
pressure ingLde 108y, LHRY! @l LLLtQL DaPEL AL d S £ 2LSa, NS when the
deposited on the inside of the tubular filter paper 41 of
the first filter 4a. With the wastes generated upon
machining thus deposited on the inside of the tubular
filter paper 41, it becomes difficult for the working
ligquid to pass through the tubular filter paper 41, so
that the filtering functicn is lost. With the wastes
generated on machining thus deposited on the inside of
the tubular filter paper 41, the pressure inside the
tubular filter paper 41 is raised. Then, when the
pressure inside the tubular filter paper 41 is raised to
2 atm, for example, the contrcl means 9 supplied with a
pressure signal outputted from the first pressure
detecting means 73a energizes {turns ON) the solenoid 72b
on the other side c¢f the solenoid-operated selector valve
72. Therefore, the communication between the piping 71
and the piping 7la is interrupted, whereas the piping 71
and the piping 71b are made to communicate with each
other. As a result, the waste working liquid fed by the

pump 3 is intreduced into the second filter 4b through

13




pressure inside the tubular filter paper 41 is raised to 2 atm for
.exanple, the control neans 9 supplied with a pressure signal outputted
fromthe first pressure detecting neans 73a energi zes (turns ON) the

sol enoid 72b on the other side of the sol enoi d-operated sel ector valve
72. Therefore, the comruni cati on between the piping 71 and the piping 71la
is interrupted, whereas the piping 71 and the piping 71b are made to
comuni cate with each other. As a result, the waste working |liquid fed by
the punp 3 is introduced into the second filter 4b through 13 the piping

71, the sol ehei dipperared shkeebOenvabivepdRatedhgepbptg vabvanth the waste
liquid inlet port 441. In addition, the control neans 9 energizes (turns

ON) the seebadpppepgrvipnahdsehenghdrepergted 1glief yat vey83b19f the
conpressed air supplying neans 8, and controls the inpressed voltage so

that the flawyoutcRl eeRHr 8ot bb1bReadsSoalm & PLe £XANPLLs &PN ently, the
waste working liquid fed by the punp 3 is treated by the second filter 4b

| n Lhe SamesEBBAGTpASHLEE; bASR BENLADY LS [iesl JI1LErydRe Qi ot her

hand, the control neans 9 controls an inpressed voltage 5o e, I
flow out pregsusnsletiey L1£SL.pLOPOLL! Q0al so! enol d-operajed relief valve

83a of
impressed voltage so that the flow-out pressure will be
1.5 atm, for example. Ceonsequently, the waste working
liquid fed by the pump 3 is treated by the second filter
4b in the same manner as the treatment by the first
filter 4a.

On the other hand, the control means 9 controls an
impressed voltage so that the flow-out pressure at the
first proportional solenoid-operated relief valve 83a of
the compressed air supplying means 8 will be 3 atm, for
example. As a result, the waste working liquid stagnating
inside the tubular filter paper 41 of the first filter 4a
is forcibly filtered and caused to flow out into the
working liquid reservoir tank 60 of the filter rack 6
through the plurality of openings 421 formed in the side
surface of the tubular body 42 covering the outer
periphery of the tubular filter paper 41. When a
predetermined period of time has passed from the control

of the impressed voltage so that the flow-out pressure at

the first proportional sclenoid-operated relief valve 83a
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the conpressed air supplying neans 8 will be 3 atm for exanple. As a
result, the waste working liquid stagnating inside the tubular filter
paper 41 of the first filter 4a is forcibly filtered and caused to fl ow
out into the working liquid reservoir tank 60 of the filter rack 6
through the plurality of openings 421 forned in the side surface of the
tubul ar body 42 covering the outer periphery of the tubular filter paper
41. Wen a predeterm ned period of time has passed fromthe control of
the inpressed voltage so that the flow out pressure at the first

proporti onalwisldl éroi3d-adper dbed exahpet, vaheec83ardd mebhhsbg 3 atm for
exanpl e, the control neans 9 deenergizes (turns OFF) the first

propor ti onaldesoleenQizés aperakedrrel tat vakve B3apoAtienat heowassedqwor ki ng
liquid stagnating inside the tubular filter paper 41 of the first filter
4a i s thus digeghakgedeitibe Lhhter shy. discar degh antsds Janaeed 1hig new

filter. During this operation, the treatnent of the waste working |iquid

is carriedQulynRY ithessecandfiLl as; e i ppe, that the
operation OF t%g'néc%iﬁing desﬁ%egﬁggggﬁo?l%gg¥i%?gg%ug?eg? ?ﬁ% pr esent

| nvention i g;nat ld;mibed,to;Lhe,det i Lanapholine AROYE fgscribed preferred
enbodi nents. The scope

discarded and is replaced by a new filter. During this
operation, the treatment of the waste working liquid is
carried out by the second filter 4b as above-mentioned,
so that the operation of the machining device need not be
inferrupted.

The present invention is not limited to the details
cf the above described preferred embodiments. The scope
of the invention is defined by the appended claims and
all changes and modifications as fall within the
equivalence of the scope of the claims are therefore to

be embraced by the invention.
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of the invention is defined by the appended clainms and all changes and
.nodi fications as fall within the equivalence of the scope of the clains
are therefore to be enbraced by the invention. 15 WHAT IS CLAIMED I S: 1.

An apparatus for treating a waste working |iquid, operative to treat a
waste working |liquid obtained through mxing-in of wastes generated at the
time of machining on a nmachining apparatus into a working |iquid supplied

at the time of the machining, said apparatus conprising: a waste |iquid
tank for containing said waste working liquid; a punp for feeding said

wast e wor Ki mgalt g ¢r.agembairged in said waste liquid tank; and a filter for
filtering said waste working liquid fed by said punp, wherein said filter

includes a filter papef, fQBd¢ N @t Ul Ar r3hapg, <2 ot yhyhar, body which
covers an outer peripﬁéfgfof sal d tubul ar fi ter Sgpgr ané ichis

oy, Y TR LY 08 B0 40 R PLORpRUEASCE gl o0l e ot
plate MhiChogkgiﬁgda@hrough mixing-in of wastes generated at the

time of machining on a machining apparatus into a working
liquid supplied at the time of the machining, said
apparatus comprising:

a waste liquid tank for containing said waste
working liquid;

a pump for feeding said waste working liquid
contained in said waste liguid tank; and

a filter for filtering said waste working liquid
fed by said pump,

wherein said filter includes a filter paper formed
in a tubular shape, a tubular body which covers an outer
periphery of said tubular filter paper and which is
provided with a plurality of openings in a side surface
thereof, a bottom plate for closing a lower end of said
tubular filter paper, and a top plate which closes an
upper end of said tubular filter paper and which has a
waste liguid inlet port for introducing therethrocugh said
waste working liquid fed by said pump, and a fine powder
is piaced inside said tubular filter paper.

2. The apparatus for treating a waste working

16




upper end of said tubular filter paper and which has a waste liquid inlet
gort for introducing therethrough said waste working liquid fed by said
punp, and a fine powder is placed inside said tubular filter paper. 2. The
apparatus for treating a waste working 16 liquid as set forth in claim1l,
wherein said fine powder conprises silica wth a particle dianeter of 0.5
to 2.0 pm 17

liguid as set forth in claim 1, wherein said fine powder

comprises silica with a particle diameter of 0.5 tc 2.0

pm.
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