WASTE LI QUI D TREATI NG DEVI CE AND SWARF PONDER RECOVERY

DEVI CE

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a waste |iquid
treating device for renoving swarf froma waste liquid
and a swarf powder recovery device for recovering swarf
powder obtai ned by drying the swarf renoved.

Description of the Related Art

In grinding of grinding a workpiece by a grindstone
whil e supplying grinding water to a processing point, a
grinding waste liquid containing swarf generated by
grinding in the grinding water is reserved in a water
tank of a waste liquid treating device as disclosed in
Japanese Patent Lai d-open No. 2014-124576, the swarf in
the grinding waste liquid is adhered to an adhesi on plate
in the water tank, and the adhesion plate is taken out of
the grinding waste liquid in the water tank, whereby the
swarf is renoved fromthe grinding waste liquid. The
grinding waste liquid fromwhich the swarf has been
renoved i s regenerated, for exanple, by a processing
liquid regenerating device as disclosed in Japanese

Pat ent Lai d-open No. 2012-218134, and is reused in the



gri ndi ng devi ce.

The waste liquid treating device as disclosed in
Japanese Patent Laid-open No. 2014-124576 has cat hode
pl ates and anode plates alternately disposed in a water
tank, and, for exanple, when the workpiece is silicon,
silicon swarf in the grinding waste liquid is adhered to
t he anode pl ates as adhesion plates. The anode pl ates
with the silicon swarf adhered thereto is drawn out of
the water tank, then, for exanple, the silicon swarf
adhered to the anode plates is peeled off with a rubber
spatul a as disclosed in Japanese Patent Lai d-open No.
2016- 049506, and thereafter the anode plates are i mrersed

in the water tank.

SUMVARY OF THE | NVENTI ON

At the tinme of peeling off the silicon swarf from
the anode plates, the silicon swarf adheres to and dries
on the rubber spatula which is pressed agai nst the anode
plates. Wth the silicon swarf adhered to the rubber
spatula drying and solidifying, the rubber spatula |oses
el asticity and becones a hard plate. Therefore, the
silicon swarf adhering to the anode plates is peeled off
with a hard plate, whereby the anode plates may be

damaged.



In addition, the silicon swarf peeled off fromthe
anode plates is recovered after dried, whereby the
silicon swarf can be used as a material for a mnus
el ectrode or the like, for exanple. Therefore, the water-
containing silicon swarf peeled off fromthe anode pl ates
is charged into a silicon recovery device, and is dried
in the drying chanber of the silicon recovery device by
drying by heating by use of a heater or the like, for
exanple, or is dried by air charged into the drying
chanber, to obtain silicon powder. However, there are
probl enms such as | arge power consunption or air
consunption of the silicon recovery device.

Accordingly, it is an object of the present
i nvention to provide a waste liquid treating device that
does not damage anode pl ates when renoving swarf such as
silicon swarf fromthe anode pl ates (adhesion plates). In
addition, it is another object of the present invention
to provide a swarf powder recovery device for recovering
swarf such as silicon swarf and drying the swarf to
obtain swarf powder (for exanple, silicon powder), which
can efficiently dry the swarf while reduci ng power
consunption and air consunption.

In accordance with an aspect of the present

I nvention, there is provided a waste liquid treating
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device in which a waste liquid that contains swarf, the
waste |iquid being discharged when a workpiece is ground
by use of a processing liquid and abrasive grains, is
stored in a water tank, an adhesion plate is imersed in
the waste liquid stored in the water tank, and the
adhesion plate with the swarf adhered thereto is taken
out of the water tank to thereby renove the swarf from
the waste liquid. The waste liquid treating device

i ncludes a hol ding section that holds the adhesion plate,
a vertically noving nechani smthat noves the hol di ng
section vertically, and a peeling nechanismthat peels
the water-containing swarf fromthe adhesion plate held
by the hol di ng section. The peeling nechani smincludes
two air nozzles extending in parallel to each other in a
hori zontal direction with a spacing therebetween and
having jet ports forned to face each other, a valve

di sposed in a piping providing comuni cation between the
two air nozzles and an air source, and a control unit
that perforns control of opening and cl osing of the valve
and control of the vertically noving nmechani smthat noves
the adhesion plate in a vertical direction in the spacing
between the two air nozzles. The valve is opened when the
adhesion plate is raised after the adhesion plate held by

the holding section is nade to enter the spacing between
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the parallel two air nozzles, and the swarf adhered to
the adhesion plate is peeled off on a non-contact basis
by air pressure of air jetted fromthe jet ports to one
surface and anot her surface of the adhesion plate.

In accordance wth another aspect of the present
invention, there is provided a swarf powder recovery
device that recovers swarf powder obtained by drying the
wat er - contai ni ng swarf peeled off fromthe adhesion plate
of the waste liquid treating device in which a waste
liquid that contains swarf, the waste |iquid being
di scharged when a workpi ece is ground by use of a
processing liquid and abrasive grains, is stored in a
wat er tank, an adhesion plate is immersed in the waste
liquid stored in the water tank, and the adhesion plate
with the swarf adhered thereto is taken out of the water
tank to thereby renove the swarf fromthe waste |iquid.
The waste liquid treating device includes a hol ding
section that holds the adhesion plate, a vertically
nmovi ng nmechani smthat noves the hol ding section
vertically, and a peeling nechanismthat peels the water-
containing swarf fromthe adhesion plate held by the
hol di ng section. The peeling mechanismincludes two air
nozzl es extending in parallel to each other in a

hori zontal direction with a spacing therebetwen and
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having jet ports forned to face each other, a valve

di sposed in a piping providing comuni cation between the
two air nozzles and an air source, and a control unit
that perforns control of opening and cl osing of the valve
and control of the vertically noving nmechani smthat noves
the adhesion plate in a vertical direction in the spacing
between the two air nozzles. The valve being opened when
the adhesion plate is raised after the adhesion plate
hel d by the holding section is nade to enter the spacing
between the parallel two air nozzles, and the swarf
adhered to the adhesion plate being peeled off on a non-
contact basis by air pressure of air jetted fromthe jet
ports to one surface and anot her surface of the adhesion
plate. The swarf powder recovery device includes a drying
mechani smthat dries the swarf peeled off fromthe
adhesi on plate by the peeling nechanism The drying
mechani sm i ncludes a conveying belt on which the swarf
peel ed off by the peeling nmechanismis nmounted and which
noves the swarf in a horizontal direction, a recovery box
that recovers the swarf powder conveyed by the conveying
belt, and a drying chanber covering an upper portion of

t he conveying belt and extending in an extending
direction of the conveying belt. The drying chamnber

i ncl udes a charging port which is disposed on one end
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side of the conveying belt and through which to charge
the swarf, and an exhaust port di sposed on another end
side of the conveying belt for exhausting air jetted from
the air nozzles of the peeling mechanismand charged into
the drying chanber together with the swarf through the
charging port. Air jetted by the air nozzles flows in the
drying chanber in a direction fromthe chargi ng port
toward the exhaust port, to thereby dry the swarf nounted
on the conveying belt and containing water, thereby
recovering the swarf powder.

In the waste |liquid treating device according to an
aspect of the present invention, the valve is opened when
the adhesion plate is raised after the adhesion plate
hel d by the holding section is nade to enter the spacing
between the parallel two air nozzles, and the swarf
adhered to the adhesion plate can be peeled off on a non-
contact basis by the air pressure of air jetted fromthe
jet port to one surface and anot her surface of the
adhesion plate. Therefore, the adhesion plate would not
be damaged.

In addition, in the swarf powder recovery device
according to anot her aspect of the present invention, air
jetted by the air nozzles of the waste liquid treating

device flows in the direction fromthe chargi ng port



toward the exhaust port in the drying chanber, whereby
the water-containing swarf nounted on the conveying belt
can be dried, and the dried swarf powder can be
recovered. Besides, the air used in peeling off the swarf
fromthe adhesion plate can be charged into the drying
chanber as it is to be utilized as air for drying the
swarf, whereby drying of the swarf is accelerated, and it
IS unnecessary to charge separate air into the drying
chanber for drying. Therefore, air consunption can be
suppressed, and power consunption of the swarf powder
recovery device can be suppressed as conpared to heater
dryi ng.

The above and ot her objects, features and
advant ages of the present invention and the manner of
realizing themw || becone nore apparent, and the
invention itself wll best be understood froma study of
the follow ng description and appended clains with
reference to the attached drawi ngs showi ng a preferred

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a sectional view depicting an exanpl e of
the structures of a swarf generating device (grinding

device), a waste liquid treating device, and a swarf
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powder recovery devi ce;

FIG 2 is a perspective view depicting an exanpl e
of a water tank acconmopdati ng an anode plate, which is an
adhesion plate, and a cathode plate, a holding section
that holds the adhesion plate, and a vertically noving
mechani sm that noves the hol ding section vertically; and

FIG 3 is a sectional view depicting the manner in
whi ch wat er-contai ning swarf is peeled off fromthe
adhesi on plate taken out of the water tank by the hol ding
section and is charged into a drying chanber of the swarf
powder recovery device by jetting air fromair nozzles,
and the air jetted by the air nozzles flows in the drying
chanber in a direction froma charging port toward an
exhaust port, whereby swarf nounted on a carrying belt
and containing water is dried and the swarf powder is

recover ed.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT
An enbodi nent of the present invention will be
descri bed below referring to the drawings. A waste liquid
treating device 1 illustrated in FIG 1 is a device that
renoves swarf 809 with high water content froma waste
liquid 90 containing the swarf 809 of a solid workpiece

80 di scharged after ground by grindstones 4044 while a
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processing liquid (for exanple, pure water) is supplied
in a grinding device 4 which is an exanple of a swarf
generating device. The waste liquid treating device 1 nay
be incorporated in the grinding device 4, or may be a
separate body fromthe grinding device 4.

Note that the waste liquid treating device 1 may be
a device for renoving swarf froma waste |iquid
contai ning the swarf generated by a cutting device that
cuts a silicon wafer or the like by a rotating cutting
bl ade.

The grinding device 4 depicted in FIG 1 includes
at least a holding table 41 that hol ds the workpi ece 80,
and a grinding unit 40 that grinds the workpiece 80 by
the rotating grindstones 4044.

In the present enbodi ment, the solid workpiece 80
is a silicon wafer, but the workpiece may be a
cylindrical silicon ingot.

The hol ding table 41 di sposed on a base 49 of the
grinding device 4 has a hol ding surface (upper surface)
that includes, for exanple, a porous nenber or the like
and comuni cates wth a suction source (not illustrated).
The holding table 41 is rotatable around a rotary shaft
whose rotational axis is in a Z axis direction, and is

supported by a table support base 42. The table support
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base 42 di sposed in an opening 490 fornmed in an upper
surface of the base 49 is reciprocally novable in an X
axis direction (in the direction perpendicular to the
sheet plane of FIG 1) by an X axis novi ng nechani sm ( not
Il lustrated) such as an electric actuator.

At both sides of a noving route of the hol ding
tabl e 41, box-shaped water cases 48 are disposed. The
wat er cases 48 are depicted in the state of being
separated at two left and right positions of the table
support base 42, but they are simlarly forned also in
the direction perpendicular to the sheet plane of FIG 1
The water case 48 is fornmed in a box shape rectangular in
plan view, and has an integral tub section 484. 1In other
words, for reciprocally noving the holding table 41 in
the X-axis direction, the water case 48 is forned with a
rectangul ar opening 481 in a central portion of a bottom
pl ate 480 of the box-shaped nenber. The water case 48
i ncludes the tub section 484 including the bottom pl ate
480, an inside wall 482 and an outside wall 483, and a
drain port 485 forned to penetrate the bottom pl ate 480.
One end of a liquid supply pipe 4855 extending in the
outside of the water case 48 is connected to the drain
port 485. The water case 48 receives the waste liquid 90

that contains the swarf 809 ground fromthe workpi ece 80
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and di scharged and fl ows down fromthe holding table 41,
and sends the waste liquid 90 to a tank 12.

The grinding unit 40 rotationally drives, by a
notor 402, a rotary shaft 400 whose axial direction is in
a Z-axis direction (vertical direction) orthogonal to the
hol di ng surface of the holding table 41, and grinds the
wor kpi ece 80 by a grindi ng wheel 404 detachably connected
to a lower end of the rotary shaft 400 through a nount
403. The grindi ng wheel 404 includes an annul ar whee
base, and a plurality of grindstones 40 having a
substantial ly rectangul ar parall el epi ped external shape
and arranged in an annular pattern on a | ower surface of
t he wheel base.

The grinding unit 40 is vertically novable in the
Z-axis direction.

For exanple, the rotary shaft 400 is provided
therein with a fl ow channel (not illustrated)
comuni cating with a processing |iquid supply source and
serving as a passage of the processing liquid, in the
formof penetrating the rotary shaft 400 in the axia
direction (Z-axis direction), and the flow channel opens
in the bottom surface of the wheel base such as to be
able to jet the processing |liquid toward the grindstones

4044. Note that a processing liquid nozzle may be
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di sposed at a position adjacent to the grindi ng wheel 404
of the grinding unit 40 in the state of being lowered to
a position for grinding the workpi ece 80, and the
processing liquid nay be jetted, and directly supplied,
fromthe processing liquid nozzle to a contact part of
the grindstones 4044 and the workpi ece 80.

The waste liquid treating device 1 depicted in FIG
1 includes at least a water tank 2 for storing the waste
liquid 90, a take-out unit 3 for taking out the swarf 809
with high water content fromthe water tank 2, and a
peel i ng mechani sm 16 for peeling off the swarf 809 with
hi gh water content from an adhesion plate 31 (anode plate
31) held by a holding section 35 of the take-out unit 3.

For exanple, the tank 12 for acconmodating the
waste liquid 90 is disposed at a position below the drain
port 485 of the water case 48, and the tank 12 includes a
supply port 120 to which the other end of a liquid supply
pi pe 4855 is connected. The tank 12 includes a feed-out
punp 121 for scooping the waste liquid 90 containing the
swarf 809 of the workpiece 80 fromthe tank 12 and
feeding out the waste liquid 90 to the water tank 2, and
the feed-out punp 121 feeds out the waste liquid 90
toward an inflow port 20 of the water tank 2 through a

feed-out pipe 1211.

13



The substantially rectangul ar parall el epi ped box-
shaped water tank 2 is forned, for exanple, from an
insulating material such as a synthetic resin, includes a
bottom pl ate 21 rectangular in plan view, and four side
walls rising in the +Z direction integrally fromthe
outer periphery of the bottomplate 21, and can reserve
the waste liquid 90 containing the swarf 809 of the
wor kpi ece 80 in the space surrounded by the bottom plate
21 and the side walls. In FIGS. 1 and 2, the two side
wal | s facing each other in the X-axis direction are
referred to side walls 220, whereas the two side walls
facing each other in the Y-axis direction are referred to
as side walls 221.

In addition, at an upper portion of the water tank
2, an overflow pipe (not illustrated) for preventing the
waste liquid 90 fromspilling over is provided. The
overfl ow pi pe conmuni cates with the tank 12, and gui des
the waste liquid 90 going to spill over fromthe water
tank 2 again to the tank 12.

The take-out unit 3 depicted in FIGS. 1 and 2 for
taki ng out the swarf 809 containing water fromthe waste
liquid 90 in the water tank 2 includes, for exanple, a
cathode plate 30 (not illustrated in FIG 2) disposed in

the water tank 2 for the purpose of electrifying in mnus
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polarity, the adhesion plate 31 as an anode plate which
faces the cathode plate 30, can be inserted into and
renoved fromthe water tank 2, is electrified in plus
polarity, and adsorb the swarf 809 containing water, the
hol di ng section 35 for holding the adhesion plate 31, and
a vertically nmoving nechanism 32 for vertically noving

t he hol di ng section 35.

The adhesion plate 31 is configured by use of a
material which is electrochemcally noble, and is forned
to be rectangular in plan view shape. For exanple, the
adhesion plate 31 nay be configured by a material such as
copper, silver, platinumor gold, and, in the present
enbodi nent, SUS is applied. The swarf 809 mainly adheres
to a surface on one side which is a side surface in the
Y-axis direction of the adhesion plate 31, and a surface
on the other side which is a side surface opposite to the
surface on the one side.

For exanple, inside surfaces of the two side walls
220 facing each other in the X-axis direction of the
water tank 2 depicted in FIGS. 1 and 2 are forned with a
plurality of support grooves (not illustrated), and the
adhesion plates 31 are disposed in the water tank 2 in
the state of being inserted in the support grooves at

predeterm ned spacings in the X-axis direction. |In other
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words, the plurality of adhesion plates 31 are di sposed
wi th spacings therebetween in a state in which both side
surfaces thereof are orthogonal to the |ongitudina
direction (Y-axis direction) of the water tank 2 and
parallel to the width direction (X-axis direction) of the
water tank 2. At an upper surface of the adhesion plate
31, two engaged sections 310 projecting upward with a
spaci ng therebetween froma central part in the width
direction (X-axis direction) are provided. The engaged
section 310 are forned in a rectangul ar pl ate-1ike shape,
and is provided in the center with an engaged hol e 3102
penetrating in the X-axis direction. Into the engaged
hol e 3102, an engagi ng pin 3523 of the hol ding section 35
depicted in FIGS. 1 and 2 enters and i s engaged.

The cathode plate 30 depicted in FIG 1 is provided
bet ween the nutual |y adj acent adhesion plates 31. In
ot her words, a plurality of cathode plates 30 are
di sposed and alternately with the adhesion plates 31 in a
spaced state, facing the adhesion plates 31 in the Y-axis
direction, and are in a state of being parallel to the
adhesi on pl ates 31.

The cathode plate 30 is, for exanple, as depicted
in FIG 1, supported by a housing 330 rectangul ar and

annular in side view, and the housing 330 is fornmed with
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a di scharge section 331. The discharge section 331 is,
for exanple, a piping for feeding clean water 92 deprived
of the swarf 809 and flowing into the housing 330 to a

cl ean water reserving tank. The cathode plates 30 are

di sposed in parallel and with a spaci ng therebetween such
as to close both side openings of the housing 330.

The cathode plates 30 are configured by use of a
material which is electrochemcally noble, like the
adhesi on plates 31, and are fornmed in a rectangul ar flat
pl ate shape in plan view shape. For exanple, the cathode
pl ates 30 may be configured by use of a material such as
copper, silver, platinumor gold. 1In the present
enbodi nent, SUS is applied. The cathode plate 30 is, for
exanple, fornmed in a plate-like shape having neshes, and,
for preventing the swarf 809 from bei ng caught by the
nmeshes, the cathode plate 30 is electrified in mnus
polarity to generate repelling force to the swarf 809. 1In
ot her words, by being electrified in mnus polarity, the
cathode plate 30 permts only the clean water 92 as a
liquid in the waste liquid 90 to pass therethrough,
whereas generates a repelling force between itself and
the mnus electrified swarf 809, thereby restricting the
passage of the swarf 809 therethrough. As a result, the

housi ng 330 and the cathode plate 30 forma regi on where
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the clean water 92 having passed through the cat hode
plate 30 in the inside thereof, and, since the cathode
plate 30 generates the repelling force between itself and
the swarf 809, the region where the clean water 92 is
present is partitioned fromthe waste liquid 90 in the
wat er tank 2.

Note that the shape of the cathode plate 30 and the
like are not Iimted to those in the present enbodi nent.

Gaps of a predeterm ned width are provi ded between
the | ower ends of each cathode plate 30 and each adhesi on
plate 31 and the bottomplate 21 of the water tank 2, and
the waste liquid 90 flowng into the water tank 2 rises
bet ween the cathode plate 30 and the adhesion plate 31 by
passi ng through the gaps.

In the present enbodi ment, a direct current (DC)
voltage is inpressed between the adhesion plate 31 and
the cathode plate 30. In other words, the plus (+) side
of a DC power source (not illustrated) is connected to
the adhesion plate 31 to electrify the adhesion plate 31
in plus polarity in the waste liquid 90, thereby
adsorbing the swarf 809 which is silicon swarf
electrified in mnus polarity in the waste liquid 90. On
the other hand, the mnus (-) side of the DC power source

(not illustrated) is connected to the cathode plate 30,
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to electrify the cathode plate 30 in mnus polarity in
the waste liquid 90. As a result, an electric field is
formed between the adhesion plate 31 and t he cat hode
plate 30. Then, the swarf 809 mxed in the waste |iquid
90 and electrified in mnus (-) polarity is repelled from
the cathode plate 30 electrified in mnus (-) polarity by
el ectrophoresis, and is adsorbed on the adhesion plate 31
which is electrified in plus (+) polarity.

The vertically noving nmechanism 32 that vertically
noves the hol ding section 35 hol ding upper portions of
t he adhesion plates 31 depicted in FIGS. 1 and 2 to drawn
out the adhesion plates 31 fromthe water tank 2 or to
insert the adhesion plates 31 into the water tank 2 is
reci procally novabl e horizontally in the Y-axis direction
on the upper side of the water tank 2 by a Y-axis
di recti on noving nechanism 34. The Y-axis direction
nmovi ng nechani sm 34 depicted in detail in FIG 2 includes
a horizontal ball screw 340 provided in parallel to the
| ongi tudi nal direction (Y-axis direction) of the water
tank 2, a notor 343 that rotationally drives the
hori zontal ball screw 340, a pair of guide rails 341 for
hori zontal novenment which extend in the Y-axis direction,
and a novabl e nenber 342 of which a nut in the inside

t hereof makes screw engagenent with the horizontal bal
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screw 340 and | ower surfaces of both ends of which nakes
sliding contact wwth the guide rails 341. Wth the
hori zontal ball screw 340 rotated by driving by the notor
343, the vertically noving nechanism 32 fixed on the
novabl e menber 342 is noved in the Y-axis direction while
bei ng gui ded by the guide rails 341. The horizontal bal
screw 340 and the guide rails 341 have a | ength ranging
fromthe upper side of the water tank 2 to the upper side
of the swarf powder recovery device 6, and, by noving the
vertically noving mechani sm 32 and the hol di ng section 35
in the Y-axis direction, the adhesion plates 31 held by
the hol ding section 35 can be noved fromthe water tank 2
to the upper side of the swarf powder recovery device 6.

Note that, in FIG 2, the swarf powder recovery
device 6 is depicted in a sinplified form

The vertically noving nmechani sm 32 depicted in
detail in FIG 2 includes a vertical plate 329 having an
upper end fixed to the novabl e nenber 342, a vertica
bal | screw 321 provided at a side surface of the vertical
plate 329 in parallel to the depth direction (Z-axis
direction) of the water tank 2, a npotor 323 that
rotationally drives the vertical ball screw 321, and a
pair of guide rails 322 extending in the Z-axis

direction. The holding section 35 has a nut in the inside
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thereof in screw engagenent with the vertical ball screw
321, and has side surfaces in sliding contact with the
guide rails 322. Wth the vertical ball screw 321 rotated
by driving by the notor 323, the holding section 35 is
noved in the Z-axis direction while being guided by the
guide rails 322.

The hol di ng section 35 that holds the adhesion
plates 31 includes for exanple, a plate-shaped nenber 350
which has a nut in the inside thereof in screw engagenent
with the vertical ball screw 321 and extends in the width
direction of the adhesion plates 31, and a pair of chuck
cylinders 352 disposed at a | ower surface of the plate-
shaped nmenber 350. The pair of chuck cylinders 352 are
di sposed with a spacing therebetween in the width
direction (X-axis direction) of the water tank 2. The
pair of chuck cylinders 352 include a cylinder main body
3522 attached to the pl ate-shaped nenber 350, and an
engagi ng pin 3523 provided to be projectable and
retractable relative to the cylinder main body 3522 in
the width direction (X-axis direction) of the water tank
2. For exanple, the engaging pins 3523 of the pair of
chuck cylinders 352 project fromthe cylinder main bodies
3522 such as to approach each other in the X-axis

direction. When the engagi ng pins 3523 project fromthe
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cylinder main bodies 3522 such as to approach each ot her
in a state in which the holding section 35 is lowered to
be | ocated on the upper side of the adhesion plates 31,
the engagi ng pins 3523 are inserted respectively into the
engaged hol es 3102 of the engaged sections 310 of the
adhesion plates 31. As aresult, a state in which the
hol di ng section 35 holds the adhesion plates 31 is
real i zed.

The peeling nmechanism 16 depicted in detail in FIG
3 that peels off the swarf 809 containing water fromthe
adhesi on plates 31 held by the hol ding section 35
i ncludes two air nozzles 160 having a plurality of jet
ports 1600 and forned to extend with a spacing
therebetween in parallel to a horizontal direction (X-
axis direction) and to face each other, a valve 168
di sposed in a piping 167 that provides comruni cation
between the two air nozzles 160 and an air source 169,
and a control unit 166 that perforns control of opening
and closing of the valve 168 and control of the
vertically noving mechani sm 32 for noving the adhesion
plates 31 held by the holding section 35 in the vertica
direction in the spacing between the two air nozzles 160.

The air nozzles 160 depicted in FIG 3 are fixed,

for exanple, to side surfaces of a ceilinged box-shaped
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casing 162 integrally connected to a charging port 650 of
a dryi ng chanber 65 of the swarf powder recovery device 6
which will be described later. The ceiling of the casing
162 is forned with an entrance port 1622 penetrating such
as to permt the adhesion plates 31 to enter the casing
162. The inside space of the casing 162 communicates with
the charging port 650 of the drying chanber 65.

For exanple, the two air nozzles 160 fixed in a
region on the upper side of the inside surfaces of the
casing 162 include, for exanple, the plurality of jet
ports 1600 aligned in the longitudinal direction (X-axis
direction) and capable of jetting air 1609 toward an
oblique lower inner side. Note that the jet ports 1600
are set in shape, size, and jet angle and the |ike such
as to permt optimzation of peeling-off of the swarf 809
fromthe adhesion plates 31 by jetted air 1609. For
exanple, the jet ports 1600 nay be forned in a single
slit shape narrow in wi dth and extendi ng continuously
al ong a side surface of the air nozzle 160. In other
words, air jetted toward an oblique | ower inner side from
the jet ports 1600 of the air nozzles 160 functioning as
an air knife forns an air curtain extending in the X-axis
di rection.

The spaci ng between the two air nozzles 160 facing

23



in the Y-axis direction is such a size that the adhesion
pl ates 31 can be noved vertically w thout contacting the
air nozzles 160.

One end side of the piping 167 comuni cating on the
other end side with the two air nozzles 160 through a
joint or the like is connected to the air source 169
i ncluding a conpressor or the like. For exanple, a valve
168 such as a sol enoid valve that controls the state of
communi cation between the piping 167 and the air source
169 by passing of a current is disposed in the piping
167.

The control unit 166 includes, for exanple, a
central processing unit (CPU) that perfornms arithnetic
processing according to a control program and a storage
el enent such as a nenory, and is electrically connected
to at least the vertically noving nmechani sm 32 and the
val ve 168. For exanple, the control unit 166 controls the
openi ng and cl osing of the valve 168 by controlling the
passage of a current to the valve 168. The control unit
166 functions, for exanple, as a servo anplifier,
supplies an operation signal to the notor 323 of the
vertically noving nmechani sm 32, and controls a vertica
novi ng operation of the holding section 35 by the

vertically noving nmechani sm 32 and a positioning
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operation for positioning to a predeterm ned hei ght.

For exanple, at a position adjacent to the water
tank 2 in the Y-axis direction as depicted in FIGS. 1 and
2, the swarf powder recovery device 6 that recovers the
swarf powder 8091 (see FIG 3) obtained by drying the
swarf 809 containing water which is peeled off fromthe
adhesion plates 31 by the peeling nechanism 16 of the
waste liquid treating device 1 is di sposed.

The swarf powder recovery device 6 includes, for
exanpl e, a drying nechanism 60 that dries the swarf 809
peel ed off fromthe adhesion plates 31 by the peeling
mechani sm 16. The dryi ng nmechani sm 60 incl udes a
conveying belt 61 on which to nmount the swarf 809 peel ed
of f by the peeling nmechanism 16 and whi ch noves the swarf
809 in a horizontal direction (Y-axis direction), a
recovery box 63 for recovering swarf powder 8091 conveyed
by the conveying belt 61, and a drying chanber 65
covering an upper portion of the conveying belt 61 and
extending in the extending direction (Y-axis direction)
of the conveying belt 61.

The dryi ng chanber 65 includes the charging port
650 di sposed on one end side (-Y direction side) of the
conveying belt 61 for charging the swarf 809, and an

exhaust port 651 disposed on the other end side (+Y
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direction side) of the conveying belt 61 for exhausting
air which is jetted fromthe two air nozzles 160 of the
peel i ng mechani sm 16 and charged into the drying chamnber
65 together with the swarf 809.

The dryi ng chanber 65 has, for exanple, a
substantial ly rectangul ar parall el epi ped external shape
in plan view, and includes a rectangular bottom pl ate
653, four side walls rising in the +Z direction
integrally fromthe outer periphery of the bottompl ate
653, and a top plate 654 connected to upper ends of the
side walls and facing the upper surface of the conveying
belt 61. In FIG 3, the two side walls (only the one wal
on the back side of the sheet plane of FIG 1 is
depi cted) facing to each other in the X-axis direction
are referred to as side walls 6551, and the two side
wall's facing in the Y-axis direction are referred to as a
side wall 6552 and a side wall 6553. The upper side of
the conveying belt 61 inside the drying chanber 65 is an
air duct 659 for flowng of air in the conveying
direction of the swarf 809.

On one end side (-Y direction side) of the top
pl ate 654, the charging port 650 for charging the swarf
809 onto the conveying belt 61 is formed to penetrate in

the thickness direction. In addition, the casing 162 with
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the air nozzles 160 attached thereto is integrally
connected to the charging port 650.

For exanple, as in the present enbodi nent, a slide
door 6503 capabl e of opening and cl osing the charging
port 650 and slidable in the Y-axis direction may be
di sposed on the upper side of the charging port 650
depicted in FIG 3. In addition, for exanple, on the
| ower side of the charging port 650, a guide plate 6505
inclined relative to the conveying belt 61 such as to
gui de the swarf 809 containing water, which is peeled off
and dropped, onto the conveying belt 61 is disposed.

In the present enbodi nent, the charging port 650
pl ays the role of an intake port for taking air into one
end side (-Y direction side) of the drying chanber 65.

For exanple, a |ower surface of the top plate 654
may be fornmed with a plurality of projected portions
6542. The projected portions 6542 have, for exanple, a
hem spheri cal external shape as depicted in FIG 3, but
this is not limtative, and the projected portions 6542
may have a cylindrical or prismatic external shape. For
exanple, the plurality of projected portions 6542 are
di sposed at predeterm ned regular intervals in the X-axis
direction and the Y-axis direction on the | ower surface

of the top plate 654, but the plurality of projected
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portions 6542 may be di sposed at random on the | ower
surface of the top plate 654. 1In addition, in a case
where the projected portions 6542 have a cylindrical or
prismatic external shape, the projected portions 6542 nay
extend in the X-axis direction and the plurality of

proj ected portions 6542 nmay be di sposed at predeterm ned
regular intervals in the Y-axis direction.

Air flowng in the conveying direction in the air
duct 659 in the drying chanber 65 becones turbul ence by
colliding agai nst the projected portions 6542 on the
| oner surface of the top plate 654. In other words,
irregular air vortexes are generated on the conveying
belt 61, and air flows in the conveying direction. As a
result, the turbulence is jetted against the swarf 809
contai ning water on the conveying belt 61, whereby water
contained in the swarf 809 becones nore |iable to be
evaporated. Note that the projected portions 6542 nay not
be formed on the | ower surface of the top plate 654.

The conveying belt 61 is, for exanple, rotatable by
a belt notor 612 fixed to the side wall 6551. A main
driving roller 613 is attached to a shaft of the belt
notor 612, and an endl ess conveying belt 61 is wound
around the main driving roller 613. A driven roller 614

is attached to an inside surface of the side wall 6551 at
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a position spaced in the +Y direction by a predetermn ned
di stance fromthe belt notor 612, and the conveying belt
61 is wound around the driven roller 614 as well. Wth
the belt notor 612 rotationally driving the main driving
roller 613, the conveying belt 61 is rotated attendant on
the rotation of the main driving roller 613 and the
driven roller 614.

For exanple, a thickness adjusting nechanism66 for
extendi ng the swarf 809 containing water which is nounted
on the conveying belt 61 into a predeterm ned thickness
on the conveying belt 61 is disposed in the drying
chanber 65. The thickness adjusting nmechanism 66 in the
present enbodinment is, for exanple, a pair of clanping
rollers which are di sposed such as to clanp fromthe
upper and | ower sides the conveying belt 61 in the
vicinity of a position where the swarf 809 is charged
onto the conveying belt 61 and which are rotated by a
frictional force received fromthe conveying belt 61.
Each of both ends in the X-axis direction of the pair of
clanping rollers is, for exanple, fixed to each side wal
6551 facing each other in the X-axis direction. The pair
of clanping rollers extend, for exanple, in the X-axis
direction in a length of equal to or nore than the width

of the conveying belt 61. Note that the thickness
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adj usting nechani sm 66 may be a squeegee or the like
di sposed on the upper side of the conveying belt 61.

On the other end side (+Y direction side) of the
top plate 654, the exhaust port 651 for exhausting air to
the outside of the drying chanber 65 is fornmed to
penetrate the top plate 654.

A suction port of a blower fan 672 conmuni cates
with the exhaust port 651 through an exhaust pipe 671.
One end of a piping 673 is connected to a discharge port
of the blower fan 672. 1In the present enbodinent, for
exanpl e, a division section 674 that divides the flow
rate of exhaust air by the blower fan 672 into two
portions and that is capable of regulating flowrate is
connected to the other end of the piping 673. The
di vi sion section 674 is, for exanple, a branching three-
way adjusting valve, but, by using a three-way pipe,
exhaust air may be divided into predeterm ned flow rates
by piping dianeters of a plant equi pnent side piping 675
and an introduction pipe 676.

The plant equi pnment side piping 675 comuni cating
wi th an exhaust device 69 of a plant equi pnent including
a suction unit and one end of the introduction pipe 676
for returning the exhaust air of one of the flow rates

di vi ded by the division section 674 into the drying
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chanber 65 are connected to the division section 674. For
exanple, a return inlet 6548 is fornmed at a position of
the top plate 654 between the charging port 650 and the
exhaust port 651, and the other end of the introduction
pi pe 676 is connected to the return inlet 6548.

Note that the swarf powder recovery device 6 may
have a configuration in which the exhaust air exhausted
fromthe drying chanber 65 is not returned.

On the other end side (+Y direction side) of the
bottom pl ate 653, a powder discharge port 658 is forned
to penetrate the bottomplate 653 in the thickness
direction, and the conveying belt 61 drops the swarf
powder 8091 after drying toward the powder discharge port
658. On the | ower side of the powder discharge port 658,
an open-cl ose door 6581 supported by a spring hinge or
the li ke and capabl e of being opened and cl osed by the
wei ght of the swarf powder 8091 is di sposed.

On the | ower side of the other end (end on the +Y
direction side) of the drying chanber 65, a recovery box
63 is disposed. The recovery box 63 is opened directly
beneat h the powder discharge port 658 of the drying
chanber 65. On an upper portion side of the recovery box
63, for exanple, a sensor (for exanple, a transm ssion

type optical sensor) (not illustrated) is disposed. Wen
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the dried swarf powder 8091 is dropped fromthe powder

di scharge port 658 into the recovery box 63 and the swarf
powder 8091 is accunul ated to a predeterm ned height in
the recovery box 63, information that the recovery box 63
shoul d be replaced is given by the sensor. Note that the
recovery box 63 may include a wei ght sensor, or nmay not

i ncl ude such a sensor as above-nentioned.

Qperations of the waste liquid treating device 1
and the swarf powder recovery device 6 in the case of
renovi ng the water-containing swarf 809 fromthe waste
liquid 90 containing the swarf 809 of the workpiece 80
di scharged by grinding of the solid workpi ece 80 depicted
in FIG 1 by the grindstones 4044 while supplying a
processing liquid and drying the renoved swarf 809 to
obtain the swarf powder 8091 will be described bel ow

First, the workpiece 80 is suction held by the
hol di ng surface of the holding table 41, and the table
support base 42 is driven to position the workpiece 80 on
the holding table 41 at a grinding position facing the
gri ndstones 4044. Then, the grinding wheel 404 is
rotated, the grinding unit 40 is |owered, and the
rotating grindstones 4044 nmakes contact with the upper
surface of the workpi ece 80, whereby grinding is

performed. In addition, since the holding table 41 is
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rotated at a predeterm ned speed and thereby the

wor kpi ece 80 is also rotated, grinding of the whole area
of the upper surface of the workpiece 80 by the
grindstones 4044 is conducted. During the grinding, a
processing liquid (for exanple, pure water) is supplied
to the contact part between the grindstones 4044 and the
wor kpi ece 80, whereby the contact part is cooled and

cl eaned.

The wor kpi ece 80 is ground by the grinding, fine
swarf 809 of the workpiece 80 is forned, and the swarf
809 mixes into the processing liquid, so that the waste
liquid 90 containing the swarf 809 is generated. The
waste liquid 90 flows through the opening 490 into the
wat er case 48, and thereafter flows through the |iquid
supply pipe 4855, the tank 12 and the feed-out pipe 1211
into the water tank 2, to be reserved in the water tank
2.

In a state in which the waste liquid 90 is thus
reserved in the water tank 2, the adhesion plates 31 and
the cathode plates 30 are iMmersed in the waste |iquid
90, plus (+) of the DC power source (not illustrated) is
applied to the adhesion plates 31, whereas mnus (-) of
the DC power source is applied to the cathode plates 30.

As a result, an electric field is generated between the
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adhesion plate 31 and the cathode plate 30. Then, the
swarf 809 m xed into the waste liquid 90 and electrified
in mnus (-) polarity is repelled by the cathode plates
30 electrified in mnus (-) polarity, and is adsorbed
mai nly on both sides of the adhesion plates 31
electrified in plus (+) polarity.

The cl ean water 92 roughly deprived of the swarf
809 due to the adsorption of the swarf 809 on the
adhesion plates 31 is taken by the discharge section 331,
and is sent to the clean water reserving tank (not
illustrated).

After a predeterm ned anmount of the swarf 809 is
adsorbed on the adhesion plates 31, the Y-axis noving
mechani sm 34 depicted in FIG 1 positions the vertically
nmovi ng nechani sm 32 and the hol ding section 35 on the
upper side of a single target adhesion plate 31. Next,
the hol ding section 35 is |lowered to hold the adhesion
plate 31, and the adhesion plate 31 is pulled out of the
waste liquid 90 in the water tank 2. Then, the Y-axis
di recti on novi ng nmechani sm 34 noves the hol ding section
35 that holds the adhesion plate 31 to the upper side of
the entrance port 1622 of the casing 162 of the peeling
mechani sm 16.

Next, under the control of the vertically noving
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mechani sm 32 by the control unit 166 depicted in FIG 3,
the hol di ng section 35 holding the adhesion plate 31 is
| onered by the vertically noving nechani sm 32, the
adhesion plate 31 enters through the entrance port 1622
into the casing 162, and, for exanple, the whole of the
part of the adhesion plate 31 where the swarf 809 is
adhered is positioned to be below the jet ports 1600 of
the two air nozzles 160 in the casing 162, after which
the lowering of the adhesion plate 31 is stopped. 1In
ot her words, the adhesion plate 31 is positioned in the
spaci ng between the two parallel air nozzles 160.
Thereafter, under the control of the vertically
novi ng nechani sm 32 by the control unit 166, the hol ding
section 35 holding the adhesion plate 31 is raised at a
predet erm ned speed by the vertically noving nmechani sm
32, and a current is passed to the valve 168 fromthe
control unit 166, whereby the valve 168 is put into an
open state. Then, conpressed air fed out fromthe air
source 169 is passed through the piping 167, is jetted
toward an oblique |Iower inner side fromthe jet ports
1600 of the two air nozzles 160 to forman air curtain,
and is blown to a side surface on one side on the -Y
direction side of the adhesion plate 31 and on a side

surface on the other side in the +Y direction side. Then,

35



by the air pressure of the air, the swarf 809 adhered to
both side surfaces of the adhesion plate 31 which is

rai sed i s washed away downward on a non-contact basis,
and is peeled off fromthe adhesion plate 31 and charged
t hrough the charging port 650 into the drying chanber 65
together with the air.

When the adhesion plate 31 which is rai sed passes
conpl etely through the air curtain forned by the two air
nozzl es 160, a state in which the swarf 809 is peeled off
fromthe whole area of both side surfaces of the adhesion
plate 31 is obtained. In this way, in the waste liquid
treating device 1 according to the present enbodi nent,
the swarf 809 can be peeled off fromthe adhesion plate
31 on a non-contact basis by the air pressure of air,
and, therefore, the adhesion plate 31 would not be
damaged.

Note that the peeling-off of the swarf 809 adhered
to a single adhesion plate 31 by the air pressure of air
may be perforned repeatedly, by control of the vertically
novi ng nmechani sm 32 and the val ve 168 by the control unit
166.

The adhesion plate 31 fromwhich the swarf 809 has
been peel ed off is conveyed out fromthe casing 162 by

the vertically noving nechani sm 32, and, for exanple, is
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again carried to the water tank 2 by the Y-axis direction
novi ng nmechanism 34, to be returned to an original place
in the water tank 2.

The swarf 809 is, for exanple, becones a | unp,
whi ch drops through the charging port 650 onto the guide
pl ate 6505 inside the box together with the air, and is
further noved onto the conveying belt 61.

Then, the conveying belt 61 is rotated by the belt
notor 612, the main driving roller 613, and the driven
roller 614, to convey the swarf 809 containing water from
the -Y direction side to the +Y direction side. As
depicted in FIG 3, the thickness adjusting nmechani sm 66
is disposed for the conveying belt 61, and, by passing
t hrough the thickness adjusting nechani sm 66, the water-
contai ning swarf 809 on the conveying belt 61 is extended
on the conveying belt 61 to a predeterm ned thickness
(for exanple, 1 to 2 nm.

Conveying of the swarf 809 with a high water
content by the conveying belt 61 is conducted, air jetted
fromthe two air nozzles 160, passed through the casing
162 and reaching through the charging port 650 into the
dryi ng chanber 65 flows further through the air duct 659
in the conveying direction (fromthe -Y direction toward

the +Y direction) of the swarf 809. As a result, water
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contained in the swarf 809 on the conveying belt 61 is
evaporated, and the swarf 809 is dried. In addition, the
bl ower fan 672 di sposed in the exterior of the drying
chanber 65 is driven, whereby air flowng in the air duct
659 in the drying chanber 65 fromthe -Y direction toward
the +Y direction is sucked in through the exhaust port
651.

The air capacity of the blower fan 672 is set, for
exanple, to 10 n®/ mn. Then, the exhaust air sucked in
fromthe inside of the drying chanber 65 and di scharged
fromthe discharge port of the blower fan 672 into the
piping 673 is divided at the division section 674 into
two portions, that is, exhaust air at the other of the
flowrates (for exanple, air capacity of 5 n/ mn) flow ng
toward the side of the exhaust device 69 of the plant
equi pnment and exhaust air 1608 at the one of the flow
rates (for exanple, air capacity of 5 n#/ mn) returned
into the drying chanber 65. Note that the exhaust air
absorbs heat generated by a notor (not illustrated) of
the bl ower fan 672, and, therefore, the tenperature of
the exhaust air is raised by 5 to 6 degrees in the bl ower
fan 672. Then, the exhaust air 1608 on one side raised in
tenperature is returned into the drying chanber 65

t hrough the introduction pipe 676 and the return inlet
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6548 and flows toward the +Y direction, thereby to
efficiently evaporate the water contained in the swarf
809. Note that the ratio between the one of the flow
rates of the exhaust air 1608 and the flow rate of the
exhaust air flowng toward the side of the exhaust device
69 of the plant equipnent is not limted to the above-
mentioned val ue of 1:1.

Wth water renoved fromthe water-containing swarf
809 as above, only the dried swarf powder 8091 is left on
the conveying belt 61. When the dried swarf powder 8091
on the conveying belt 61 is conveyed beyond the driven
roller 614, the dried swarf powder 8091 drops toward the
recovery box 63. By the weight of the dried swarf powder
8091, the open-cl ose door 6581 is opened, and the swarf
powder 8091 deprived of water is recovered by the
recovery box 63.

As has been descri bed above, the swarf powder
recovery device 6 for recovering the swarf powder 8091
(in the present enbodi nent, silicon powder) obtained by
drying the water-containing swarf 809 peeled off fromthe
adhesion plates 31 by the peeling nechanism 16 of the
waste liquid treating device 1 includes the drying
mechani sm 60 that dries the swarf 809 peeled off fromthe

adhesi on plates 31 by the peeling nechanism 16. The
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dryi ng nechani sm 60 i ncludes the conveying belt 61 on
which to nmount the swarf 809 peel ed off by the peeling
mechani sm 16 and which noves the swarf 809 in a

hori zontal direction (Y-axis direction), the recovery box
63 that recovers the swarf powder 8091 conveyed by the
conveying belt 61, and the drying chanber 65 covering an
upper portion of the conveying belt 61 and extending in
the extending direction of the conveying belt 61. The
dryi ng chanber 65 includes the charging port 650 di sposed
on one end side of the conveying belt 61 for charging the
swarf 809, and the exhaust port 651 di sposed on the other
end side of the conveying belt 61 for exhausting the air
which is jetted fromthe air nozzles 160 of the peeling
nmechani sm 16 and is charged into the drying chanber 65

t hrough the chargi ng port 650 together with the swarf

809. Therefore, it is possible, by flowng of air jetted
by the air nozzles 160 in the drying chanber 65 in the
direction fromthe charging port 650 toward the exhaust
port 651, to dry the water-containing swarf 809 nounted
on the conveying belt 61, and to recover the dried swarf
powder 8091. |In addition, when the air used in peeling
off the swarf 809 fromthe adhesion plates 31 is charged
as it is into the drying chanber 65 to be utilized as air

for drying the swarf, it is thereby possible to
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accel erate the drying of the swarf 809, and to elimnate
the need to charge separate air for drying into the
dryi ng chanber 65. Therefore, it is possible to suppress
air consunption anount, and to suppress power consunption
of the swarf powder recovery device 6 as conpared to the
case of heater drying.

It is natural that the waste liquid treating device
and the swarf powder recovery device according to the
present invention are not I[imted to those in the
af orementi oned enbodi rent, and can be carried out in
various different nodes within the scope of the technica
t hought of the invention. In addition, the shapes and the
| i ke of the conponents of the waste liquid treating
device 1 and the swarf powder recovery device 6 depicted
in the attached drawings are not |limted to those
depi cted, and can be nodified as required wthin such
scopes that the effect of the present invention can be
exhi bi t ed.

The present invention is not [imted to the details
of the above described preferred enbodi nent. The scope of
the invention is defined by the appended cl ains and al
changes and nodifications as fall within the equival ence
of the scope of the clains are therefore to be enbraced

by the invention.
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WHAT IS CLAIMED IS:

1. A waste liquid treating device comprising a
water tank and an adhesion plate, wherein a waste liquid
that contains swarf, the waste liquid being discharged
when a workpiece is ground by use of a processing liquid
and abrasive grains, is stored in the water tank, the
adhesion plate is immersed in the waste liquid stored in
the water tank, and the adhesion plate with the swarf
adhered thereto is taken out of the water tank to thereby
remove the swarf from the waste liquid, the waste liquid
treating device further comprising:

a holding section that holds the adhesion plate;

a vertically moving mechanism that moves the
holding section vertically; and

a peeling mechanism that peels the water-containing
swarf from the adhesion plate held by the holding
section,

wherein the peeling mechanism includes

two air nozzles extending in parallel to
each other in a horizontal direction with a spacing
therebetween and having jet ports formed to face each
other,

a valve disposed in a piping providing

communication between the two air nozzles and an air
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source, and

a control unit that performs control of
opening and closing of the valve and control of the
vertically moving mechanism that moves the adhesion plate
in a vertical direction in the spacing between the two
air nozzles, and

the valve is opened when the adhesion plate is
raised after the adhesion plate held by the holding
section is made to enter the spacing between the parallel
two air nozzles, and the swarf adhered to the adhesion
plate is peeled off on a non-contact basis by air
pressure of air jetted from the jet ports to one surface
and another surface of the adhesion plate.

2. A swarf powder recovery device that recovers
swarf powder, the swarf powder recovery device
comprising:

a waste liquid treating device comprising a peeling
mechanism and an adhesion plate, the waste liquid
treating device for removing a swarf with high water
content from a waste liquid and peeling off the swarf by
the peeling mechanism from the adhesion plate; and

a drying mechanism for drying the swarf;

wherein the drying mechanism includes

a conveying belt on which the swarf peeled

43



off by the peeling mechanism is mounted and which moves
the swarf in a horizontal direction,
a recovery box that recovers the swarf
powder conveyed by the conveying belt, and
a drying chamber covering an upper portion
of the conveying belt and extending in an extending
direction of the conveying belt,
the drying chamber includes
a charging port which is disposed on one end side
of the conveying belt and through which to charge the
swarf, and
an exhaust port disposed on another end side of the
conveying belt for exhausting air jetted from two air
nozzles of the peeling mechanism and charged into the
drying chamber together with the swarf through the
charging port, and
air jetted by the two air nozzles flows in the
drying chamber in a direction from the charging port
toward the exhaust port, to thereby dry the swarf mounted
on the conveying belt and containing water, thereby
recovering the swarf powder,
wherein,
the waste liquid treating device comprises a

water tank and the adhesion plate,
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the waste liquid being discharged when a
workpiece is ground by use of a processing liquid and
abrasive grains, 1is stored in the water tank,

the adhesion plate is immersed in the waste
liquid stored in the water tank, and

the adhesion plate with the swarf adhered
thereto is taken out of the water tank to thereby remove
the swarf from the waste liquid, the waste liquid
treating device further comprising:

a holding section that holds the
adhesion plate;

a vertically moving mechanism that
moves the holding section vertically; and

the peeling mechanism that peels
water-containing swarf from the adhesion plate held by
the holding section,

wherein the peeling mechanism
includes

the two air nozzles extending in parallel to
each other in a horizontal direction with a spacing
therebetween and having jet ports formed to face each
other,

a valve disposed in a piping providing

communication between the two air nozzles and an air
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source, and
a control unit that performs control of

opening and closing of the valve and control of the
vertically moving mechanism that moves the adhesion plate
in a vertical direction in the spacing between the two
air nozzles, and

the valve is opened when the adhesion plate is
raised after the adhesion plate held by the holding
section is made to enter the spacing between the parallel
two air nozzles, and the swarf adhered to the adhesion
plate is peeled off on a non-contact basis by air
pressure of air jetted from the jet ports to one surface
and another surface of the adhesion plate.

3. The swarf powder recovery device according to
claim 2, further comprising:

a return inlet formed between the charging port
and the exhaust port for returning a portion of air
exhausted through the exhaust port into the drying
chamber.

4. The swarf powder recovery device according to
claim 3, further comprising:

a blower fan in communication with the exhaust
port through an exhaust pipe.

5. The swarf powder recovery device according to
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claim 4, further comprising:

a division section that divides flow of exhaust
air by the blower fan into two portions, and that is
capable of regulating flow rate.

6. The swarf powder recovery device according to
claim 5, further comprising:

one end of a piping connected to a discharge port
of the blower fan; and

the division section connected to the other end of
the piping.

7. The swarf powder recovery device according to
claim 2, further comprising:

a plurality of projected portions formed in the
drying chamber for creating turbulence in the air flowing
through the drying chamber.

8. The waste liquid treating device according to
claim 1, wherein the waste liquid treating device is
incorporated in a grinding device, or a separate body

from the grinding device.
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