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1 - PROCESSI NG LI QUI D RESERVATI ON UNI T ' ' FB§e coPy
DI SCHARGE PROCESSI NG APPARATUS BACKGROUND COF THE

| NVENTI ON The present invention relates to a processing-liquid
reservation unit for a discharge processing apparatus. Fig. 16 is
a di agram show ng a conventional processing- liquid reservation unit for a
di scharge processing apparatus. Referring to Fig. 16, reference nuneral 10
represents a base of the discharge processing apparatus, 12 represents a
processing tank nmount egrotEsEENERLIA Y3 A RESERVAAIIS aifBr 2 work table

di sposed in the processing tank. Synbol Wrepresents a work piece secured
to the upper surface of FoRre DESCHARGY ®PROGCESSRNE MaoRAyEral 15 represents
an electrode and 16 represents a processing-liquid supply wunit.
Reference nuneral 18 represents insulating processing liquid whichis
supplied into the processing tank fron1the proce55|ng liquid supply unit
16 so as to be reserved scBACKE & KT HbR UTEONmMmer sed.

The present invention relates to a processing-liquid

reservation unit for a discharge. processing apparatus. |
_ Fig. 16 is a diagram showing a conventional processing-

liquid reservation unit for a discharge processing apparatus.
Referring to Fig. 16, reference numeral 10 represents a base of
the discharge processing apparatus, 12 represents a processing
tank mounted on the base 10 and 14 represents a'work table
disposed in the processing tank. Symbol W represents a work
piece secured to the upper surface of the work table 14.
Reference numeral 15 represents an electrode and 16 represents
a processing-liquid supply unit. Reference numeral 18 .
represents insulating processing liquid which is supplied into
the processing tank from the processing-liquid supply unit 16
80 as to be reserved so that the work piece W is immersed.
Reference numeral 20 represents an opening portion provided for
the processing tank 12 so as to facilitate disposition of the
work piece W and the like. Reference numeral 22 represents a
door for closing the opening portion 20, and 23 represents a
fastening tool, such as a snap lock, for sécuring the door 22
to the processing tank 12.

Fig. 17 is a plan view of the processing-liquid

reservation unit. Referring to Fig. 17, reference numeral 24



Ref erence nuneral 20 represents an opening portion provided for the
processing tank 12 so as to facilitate disposition of the work piece Wand
the like. Reference nuneral 22 represents a door for closing the opening
portion 20, and 23 represents a fastening tool, such as a snap | ock, for
securing the door 22 to the processing tank 12. Fig. 17 is a plan
view of the processing-liquid reservataon unit. Referring to Fig. 17,

ref erence nuneral 24 represents a
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seal ing menber 24. Thus, |eakage of the processing liquid 18 is prevented

and the processimn la qrasle 1¥heser ¢her yedcessing liquid 1 is reserved,
the opening portion 20 of the processing tank 12 is closed by
the door 22, and the door 22 is, by the fastening tooi.23,
pushed against the processing tank to deform the sealing member
24. Thus, leakage of the processing liquid 18 is prevented and
the processing liquid 18 is reserved.

The processing operation is performed in the processing
tank 12 by supplying a pulse electric current from a power
source (not shown) to the electrode 15 and the work piece W to
generate discharge in a small gap between the electrode 15 and
the i work piece W through the processing liquid 18. The
proqessing liquid 18 contaminated due to the process is

'restored by the processing-liquid supply unit 16, and then
filtered by a filter or the like. Then, it is again circulated
and supplied.

In the processing-liquid reservation unit of the
foregoing type, in a case where the processing liquid 18 is
reserved in the processing tank 12, the processing tank 12 and
the door 22 are required to be brought into hermetically
contact with each other by the plural fastening tools 23
through the sealing member 24 in order to prevent leakage of
the processing liquid 18. To achieve this, the overall body of

the sealing member 24 is required to be uniformly compressed.



The processing operation is perforned in the processing tank 12 by
supplying a pulse electric current froma power source (not shown) to the
el ectrode 15 and the work piece Wto generate discharge in a small gap
bet ween the el ectrode 15 and the work piece Wthrough the processing

liquid 18. The processing liquid 18 contam nated due to the process is
restored by the processing-liquid supply unit 16, and then filtered by a
filter or the like. Then, it is again circulated and suppli ed. In

fi ne like. i's again ci suppl i ed..
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processing liquid 18. To achieve this, the overall body of the sealing

menber 24 esceeqlivedyd large foiddr My eRiPsLASEdtransmit the excessively

> large force concentrated to the several points to the overall
body of the sealing member 24, the door 22 and the procéésing
tank 12 are required to have sufficient rigidity to be free
from deformation, such as distortion, which takes place due to
the force concentrated to the several points. As a result, the
costs of the processing tank 12 and the door 22 cannot be
reduced.

In a case where a mechanical fastening unit is
employed, a difficulty arises in automating the operation for
opening/closing the: door 22. What is worse, an error in
operation perfomed_ by an operator or .the like results in
erroneous loosening being taken place. Thus, leakage. of the

processing liquid 18 to the outside of the processing tank

cannot be prevented.

SUMMARY OF THE INVENTION
The present invention was found to solve the foregoing
problems and there is provided an apparatus which is capable of
restraining the rigidity of the processing tank 12 and the door
22, reducing the cost, adaptable to autdmatization and
pPreventing leakage of the processing liquid 18 to the outside

of the processing tank.



However, since only several points are fastened, the force for conpressing
the sealing nenber 24 is concentrated into the several points. Thus,
each fastening point nust bear excessively large force. To uniformy
transmt the excessively |large force concentrated to the several points to
the overall body of the sealing nenber 24, the door 22 and the processing
tank 12 are required to have sufficient rigidity to be free from

def ormati on, such as distortion, which takes place due to the force
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processing tank 12 and the door cannot be reduced. In a case
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SUMVARY OF THE | NVENTI ON The present invention was found to sol ve
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discharge in a small gap between an electrode and a work piece
to be processed so as to process the work piece, comprises: a
processing tank having an opening portion; a door for
opening/closing the opening portion of the processing tank; a
tubular elastic member for sealing a space between fhe door and
the opening portion of the processing tank in a state where the
door is closed; and a f£fluid control unit for £illing the
tubular elastic member with fluid and discharging the same from
the tubular elastic member.

A processing-liquid reserv&tion unit for a discharge
processing apparatus according to a second aspect of the
present invention has a structure such that a processing-liquid
reservation unit for a discharge processing apparatus according
to thé first aspect has an arrangement such that the tubular
elastic member.is disposed to cause the door to press against
the processing tank when the tubular elastic member is filled
with the fluid and thus expanded.

A processing-liquid reservation unit for a discharge
pProcessing apparatus according to a third aspect of the present

invention has a structure such that a processing-liquid



22, réducing the cost, adaptable to automatizati on and 'preventing | eakage
of the processing liquid 18 to the outside of the processing tank.

4 A processing-liquid reservation unit for a discharge processing
apparatus according to a first aspect of the present invention has a
structure such that a processing-liquid reservation unit for a discharge
processi ng apparatus which reserves psocessing liquid supplied froma
processing-liquid supply unit and generates, in the processing liquid, a
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of the processing tank; a “tubular elastic nenber for sealing a space
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where the door is closed; and a fluid control unit for filling the

t ubul ar elfagtliiagnetiertubhbaf| eildstie Gedaar Gright BRes@uild odhly when
electric power is supplied and a discharge circuit capable of
discharging the fluid to the outside of the tubular elaétic
member only when electric power is supplied.

A processing-liquid reservation unit for a discharge
processing apparatus according to a fourth aspect of the
present invention has a structure such that a processing-liquid
reservation unit for a discharge processing apparatﬁs according
to any one of the first to third aspects has an arrangement
such that door-position detection means is provided which
detects the position of the door to transmit a detection signal
so that the fluid control unit is controlled in response to the
detection signal.

A processing-liquid reservation unit for a discharge
processing apparatus according to a fifth aspect of the present
invention has a structure such that a processing-liquid
reservation unit for;a discharge processing apparatus according
to any one of the first to third aspects has an arrangement
such that state-detection means is provided which detects a
state of expansion or state of compression of the tubular
elastic member to transmit a detection signal so that the

processing-liquid supply unit is controlled in response to the

detection signal.



the tubul ar el astic nenber. A processing-liquid reservation unit
for a discharge processing apparatus according to a second aspect of the
present invention has a structure such that a processing-liquid
reservation unit for a discharge processing apparatus according to the
first aspect has an arrangenent such that the tubular elastic nenber is
di sposed to cause the door to press agai nst the processing tank when the
tubul ar elastic nmenber is filled with the fluid and thus expanded.

A processing-liquid pesesysih@D vphia f Phs@rdfh BEBAT Ui tPIRHESS BY sRRRAGY US
according to a third aspect of thé present invention has a structure “such

that a prooessddifing @pparatus according to a sixth aspect of thedpresent
reservation unit for a discharge processing apparatus according to the

second aspaotert@ioman e argestuckuele t Batht hehatuid ppotesking-llikadida
check valve, a filling circuit capable of filling the tubular elastic
menber w ttesewratidnd uarilty folrea disddErgec pprowess siings appkiradusndcaodiditkar ge
circuit capabl e of
to any one of the first to third aspects has an arrangement
such that -drive means for automatically opening/closing-the
door is provided so that the tubular elastic member is expanded
or compressed when the processing tank is opened or closed so
that the opening portion of the processing tank is operated.
A processing-liquid reservation unit for a discharge
processing apparatus according to a seventh aspéct of the
present invention has a structure such that a processing-liquid
reservation unit for a discharge processing apparatus according
to any one of the first to third aspects has an:arrangement
such that liquid-level detection means is proyided which
detects whether or not the processing liquid exists in the
processing tank, and in a case where the liquid-level detection
means has determined that the processing liquid exists in the
processing tank, the fluid cannot be discharged from the
tubular elastic membér. |
A processing-liquid reservation unit for a discharge
processing apparatus according to an eighth aspect of the
present invention has a structure such that a processing-liquid
reservation unit for a discharge processing apparatus according

to any one of the first to third aspects has an arrangement

sucﬁ'that discharge means for discharging the processing liquid



di scharging the fluid to the outside of the tubular elastic nenber only
when el ectric power is supplied. A processing-liquid reservation
unit for a discharge processing apparatus according to a fourth aspect of
the present invention has a structure such that a processing-liquid

reservation unit for a discharge processing apparatus accordi ng

to any one

of the first to third aspects has an grrangenment such that door-position
detection neans is provided which detects the position of the door to
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controlled in response to the detection signal.

reservation unit for a discharge processing apparatus accordlng

to the eighth aspect has an arrangement such that pressure

detection means is provided which detects the pressure of the

fluid in the tubular elastic member and in a case where the

pressure of the fluid in the tubular elastic member detected by

the pressure detection means is lower than a certain level, the

discharge means for discharging the processing liquid in the

processing tank is operated.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing the processing-

liquid reservation unit according to the first embodiment.

Fig. 2 1is a cross sectional view showing the

processing-liquid reservation unit according to the first

embodiment.

Fig. 3 1is a cross sectional view showing the

processing-liquid reservation unit according to the first

embodiment.

Fig. 4 is a circuit diagram for the fluid control unit

of the processing-liquid reservation unit according to the

second embodiment.
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6 ' A processing-liquid reservation unit for a dischargée processing
apparatus according to a sixth aspect of the present invention has a
structure such that a processing-liquid reservation unit for a discharge
processi ng apparatus according to any one of the first to third aspects
has an arrangenent such that drive means for automatically opening/closing
the door is provided so that the tubd ar el astic nenber is expanded or
conpressed when the processing tank is opened or closed so that the

openi ng port'on‘ﬁFﬂd“3§Wﬂ$@§%&QQuﬁ%nﬁlh QﬁeE@Ee@he fluid coftrol unit
processing-liquid reservation unit for drsc arge procéssing apparatus
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such that a processing-liquid Teservation unit for a dischargé processing

appar at us tdcioat dindgbd imeraly one of the first to third aspects has an
arrangenment such that |iquid-Ilevel detection neans is provided which
det ect s whet her oFimpt € hispaopessprgtivguivdeexisiiawingtbhe processiing-
tank, and in a case where the |iquid-Ilevel detection neans has determ ned
t hat the prisnsiskingpervpliibrexinits decetdingrior etlsé nfouahk, embedﬁhwmt .cannot
be di scharged fron1the
Fig. 7 is a side view showing the proce351ng—11qu1d
reservation unit according to the fourth embodiment.
Fig. 8 is a perspective view showing the processing-
liguid réservation unit according to the fifth embodiment.
Fig. 9 is a side view showing the processing-liquid
reservation unit according to the fifth embodiment.
Fig. 10 is a perspective view showing the processing-
liquid reservation unit according to the sixth embodiment.
; Fig. 11 is a perspective view showing the processing-
liquid reservation unit according to the seventh embodiment.
| Fig. l2his a perspective view showing the processing-
liquid reservation unit according to the eighth embodiment.
Fig. 13 is a perspective view showing the processing-
liquid reservation unit according to the ninth embodiment.
Fig. 14 is a perspective view showing the processing-
- liquid reservation unit according to the tenth embodiment.
Fig. 15 is a cross sectional view showing the
processing-liquid reservation unit according to the tenth
embodiment.
Fig. 16 is a front view shoWing the shape of the

conventional discharge processing apparatus.



t ubul ar el astic nenber. A processing-liquid reservation unit for a
di scharge processing apparatus according to an eighth aspect of the
present invention has a structure such that a processing-liquid

reservation unit for a discharge processing apparatus according to any one
of the first to third aspects has an arrangenent such that discharge neans
for discharging the processing |liquig 7
in the processing tank is provided and the discharge neans is operated

when the power SU?EEF;Y hes bﬁ§”ai”tpﬁ%lh“pwgw showin Atﬂéocggﬁwﬂtibﬂéﬁd

reservation unit fof a discharge “processing appara?us according to a ninth
aspect of prBeeB52AGN iguIVEHIs@IARI A YfiYGt Ure such that a
processing-liquid "resérvation unit for a discharge processing apparatus
according to the eighth aspect has an arrangenent such that pressure
detection neans is provided which detects the pressure of the fluid in the
tubul ar el ast i cDBEAIREDADESCR IPTIDNE OFNGHE PREF BERRED LEMBOHINERTE| uid in

the tubul ar el astic nmenber detected by
(Embodiment 1)

Fig. 1 is a perspective view of a first embodimeﬁt of
a processing-liquid reservation unit for a discharge processing
apparatus according to the present invention. Referring to
Fig. 1, reference numeral 12 represents a processing tank, 18
represents processing liquid to be reserved in the processing
tank 12, 20 represents an opening portion provided for the
processing tank 12, 22 represents a door attached to be capable
of vertically moving along the front surface of the processing
tank 12 to cover the opening portion 20, 24 represents a
sealing member attached to the processing tank 12 to be pléced
along the opening portion 20, 30 represents a tubular elastic
member attached to the processing tank 12 to be placed along
the sealing member 24, and 32 represents a fluid supply means
for supplying fluid to the tubular elastic member 30.

Figs. 2 and 3 are cross sectional views taken along
line A-A shown in Fig. 1. Fig. 2 shows a state where the
tubular elastic member 30 is not expanded, and Fig. 3 shows a
state where the tubular elastic member 30 has been expanded.

The operation will now be described with reference to
Figs. 1, 2 and 3. When the tubular elastic member 30 is filled

with the fluid by the fluid supply means 32, the tubular



t he pressure detection neans is lower than a certain level, the discharge
means for discharging the processing liquid in the processing tank is

oper at ed. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig 1
i's a perspective view showing the processing- |iquid reservation unit
according to the first enbodi nment. Fig. 2 is a cross sectional view
showi ng the processing-liquid reservaﬂion unit according to the first
enbodi ment . Fig. 3 is a cross sectional view showi ng the

f j Al .
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Fig. 5is acircuit diagramfor the fluid control unit
Fig. 2). Thus, the sealing member 24 is compressed to prevent
leakage of the processing liquid 18 so that the processing
liquid 18 is reserved.
(Embodiment 2)

Fig. 4 is a circuit diagram showing an embodiment of a
passage in a fluid control unit. Referring to Fig. 4,
reference numeral 40 represents a check valve and 42 represents
an electromagnetic valve for opening the passage only when
electric power is supplied.

1f power supply is interrupted during reservation of
the processing liquid, the check valve 40 shown in Fig. 4 and
the electromagnetic valve 42 for interrupting the circuit when
no electric power is supplied prevent rapid leakage of the
fluid. Thus, the reservation of the processing liquid 18 can
be maintained. In a case where supply of the fluid is
interrupted due to some reason during supply of electric power
to a fluid filling circuit (during opening), the check valve 40
prevents a backflow of the fluid through the filling circuit.
Thus, reservation of the processing liquid 18 can be
maintained. '

(Embodiment 3)

Fig. 5 shows another embodiment of a fluid passage.

Referring to Fig. 5, reference numeral 44 represents -an

electromagnetic valve for opening the circuit only when



of the processing-1iquid reservation unit according to the third

enbodi nent . Fig. 6 is a perspective view show ng the processing-
liquid reservation unit according to the fourth enbodi nent. Fig. 7
is a side view showi ng the processing-liquid reservation unit according to
the fourth enbodi nent. Fig. 8 is a perspective view show ng the
processing- liquid reservation unit acddrding to the fifth enbodi ment.

Fig. 9 is a side view showi ng the processing-liquid reservation unit
accordi ng 49 heifd f odL e, ; Fig k@S e Live view
showi ng the Siocéési g?ggPig%idgé%g%&%%uiiﬁ$ uﬁ?fsé%'oréﬁﬁg %gegﬁétSiy ﬁn
enbodi ment electric pdwed ikl Aot SUPTISRRC! \AQS‘th{gﬁrgg‘ocaﬂlE@dilﬁéner Qﬁﬁéib?g'

l'iquid reservation unit according to the sevent bodi ment . _ _
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according to the eighth enbodi nent. Fig. 13 is a perspective view
show ng t h¢ Emboddssintg4) | iquid reservation unit according to the ninth
enbodi nment . Fig. 14 is a perspective view showi ng the processing-

| i quid reservati onFagi.t 6ashowdi agothef hembpedihertbodReferring to Fiki.g6,15

IS a cross sectional view show ng the processing-liquid reservation unit

accordi ng refemencent humendbddiintrepresents a door-position detection
means, such as a limit switch, for detecting the position of
the door 22 and transmitting a detection signal. Reference
numeral 51 represents a projection formed on the door 22.

Fig. 7 is a right-hand side view of Fig. 6. The
position of the door 22 shown in Figs. 6 and 7 is a'position at
which the opening portion 20 of the processing tank 12 is
closed.

,  When the door 22 has been moved to the position shown
in Fi_gs. 6 and 7, the detection means 50 detects the contact
with the projection 51. Control is performed in such a manner
that, only when the detection has been performed, the fluid is
supplied to the tubular elastic member 30. As a result of the
control above, the expansion of the tubular elastic member 30
is performed at only an intended position at which the door 22
closes the opening portion 20 of the processing tank 12.
Therefore, the expanded tubular elastic member 30 can be,
without exception, brought into contact with the contact
surface provided for the door 22. Thu.s, hermetic closing of
the processing tank 12 and the door 22 due to the expansion of

the tubular elastic membef 30 can be made to be reliable. 1In



#ig. 16 is a front view showi ng the shape of the conventional -di scharge

processi ng appar at us. 9 Fig.
17 is a plan view showi ng the conventional processing-liquid reservation
unit. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

(Enbodi ment 1) Fig. 1 is a perspective view of a first enbodi nent
of a processing-liquid reservation unijz for a discharge processing
apparatus according to the present invention. Referring to Fig. 1,
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seal i ng nenber attached to the processing tank o be pl aced
control performed in such a manner that the tubular elastic
member 30 is expanded at only a position at which it is brought
into contact with the contact surface of the door 22 is able to
protect the tubular elastic member from being damaged due to
the foregoing projection.

Note that the operation for reserving the processing
liquid 18 is performed similarly to that performed in
Embodiment 1.

(Embodiment 5)

Fig. 8 shows another embodiment. Referring to Fig. 8,
reference numeral 52 represents an expansion detection means,
such as a limit switch, for detecting expansion of the tubular
elastic member 30 and transmitting a detection signal.
Reference numeral 53 represents a projection provided for the
door 22.

Fig. 9 is a ;ight-hand side view of Fig. 8.

When the tubular eléstic member 30 has been expanded,
the door 22 is pushed in a direction toward the processing tank
(to the right when viewed in Fig. 9). Thus, the detection
means 52 detects the contact with the projéction 53. The
control is performed such that only when the detection has been
performed, the processing tank 12 is filled with the processing

liquid 18. As a result of the control above, a problem can be



élong'the opening portion 20, 30 represents a tubular elastic ' nenber
attached to the processing tank 12 to be placed along the sealing nenber

24, and 32 represents a fluid supply nmeans for supplying fluid to the
tubul ar el astic nmenber 30. Figs. 2 and 3 are cross sectional views

taken along line A-A shown in Fig. 1. - Fig. 2 shows a state where the
tubul ar elastic member 30 is not expamsled, and Fig. 3 shows a state where
the tubul ar el astic nenber 30 has been expanded. The operation
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expanded to press the door ™22 in a direction to _

(the upwartafkre2tand tie dodk 2 .islN4oonii@tEeAnd9 ﬁfﬁf@q{h@‘bx‘&:essing
conpressed to prevent | eakage of the processing liquid 18 sothat the
processi ngligquidi 18 1Beaksr esethedout6EdBOIEMERE Processing tank.

Note that the operation for reserving the processing
liquid 18 is performed similarly to that performed in
Embodiment 1.

(Embodiment 6)

Fig. 10 shows another embodiment. Referring to Fig.
10, reference numeral 54 represents a drive__means for
automatically opening/closing the door 22.

| In a case where the opening portion 20 of the
processing tank 12 is closed by the door 22, the door 22 is, by
the drive means 54, moved to a position at which the opening
portion 20 is closed. After the movement has been completed,
the tubular elastic member 30 islfilled with the fluid to
hermetically close the processing tank 12 and the door 22. 1In
a case where the opening portion 20 is opened, the fluid is
discharged from the tubular elasti_c member 30. After the
discﬁarge has been completed, the door 22 is, by the drive
means 54, moved to the position at which the opehing portion 20
is opened.

By automating the operation for opening/closing the
door 22 by means of the drive means 54 and by injecting and
discharging the fluid to and from the tubular elastic member 30

when the door 22 is opened or closed as described above, also



ﬁig. 4 is a circuit diagram showi ng an enbodi nent of a bassage inafluid

control unit. Referring to Fig. 4, reference nuneral 40 represents a
check valve and 42 represents an el ectromagnetic valve for opening the
passage only when electric power is supplied. I f power supply is

interrupted during reservation of the processing liquid, the check valve
40 shown in Fig. 4 and the electromaghktic valve 42 for interrupting the
circuit when no electric power is supplied prevent rapid | eakage of the

f|uid-_Thuﬁhet6@@f@§féﬁaf69“heEméh§cRi9§eé§6§9nbigﬂbdp%%c%%%idaatank 12
mai nt ai ned. In a case where supply of"the fluid is “interrupted due to

sone reasandluthagdsopply ehnebechiitém@owgl to a fluid filling circuit
(during opening), the check valve 40 prevents a backflow of the fluid

t hr ough t hiEnboédimenti 7guit. Thus, reservation of the processing liquid 18
can be maintained. (Enbodinent 3) Fig. 5 shows anot her enbodi nent
of a fluid passageigRelér shoyst anitjers embeiddmerde. nuRefakrrdagr dur 8Bt S
an electromagnetic valve for opening the circuit_only when
1, "reference numeral 56 represents a liquid-level detection
means, such as a float switch, for detecting whether. the
processing liquid 18 exists in the processing tank 12 and
transmitting a detection signal.

The detection means 56 detects whether the processing
liquid 18 exists. Control is performed in such a.manner that,
in a case where the processing liquid 18 exists, the fluid
filled in the tubular elastic member 30 cannot be discharged.
As a result of the control above, the door 22 cannot be opened
in a case where the processing liquid 18 is reserved in the
processing tank. Therefore, an error can be prevented which
qccuré such that the door is opened though thé processing
liguid 18 is reserved in the processing tank and, therefore,
the processing liquid 18 is allowed to leak.

Note that the operation for reserving the processing
liquid 18 is performed similarly to that performed in
Embodiment 1.

(Embodiment 8)

Fig. 12 shows another embodiment. Referring to Fig.

12, reference numeral 58 represents a discharge means for

discharging the processing liquid 18 reserved in the processing

tanﬁ.



electric power is supplied and closing the circuit when  electric power is
not supplied. Also this enbodinment attains an effect simlar to that
obt ai nabl e from Enbodi nrent 2. (Enbodi nent 4) Fig. 6 shows anot her
enbodi ment. Referring to Fig. 6, reference nuneral 50 represents a
door-position detection neans, such as a limt switch, for detecting the
position of the door 22 and transm t15i ng a detection signal. Ref erence
nuneral 51 represents a projection fornmed on the door 22. Fig. 7

i i ght - hand sigde ' he T Sifi e_door 22 shown
n Figs 6 and 7 e A nearimnd ofins RRe Ot BlettrL B e0ht TSt

processi ngllaik dikrify E58fhtion of thdWbddes 409 3ﬁuﬁas Sgﬁ%l%ﬁyﬁheto

1
the position shown in Figs. 6 and 7, the detection” nearis 50 detects
contact \pedfdheedrajdrctthat The §Q6Eé§bih? peghoamed in %H@hp%o@%%@%hg
that, only when the detection has been performed, the fluid is suppliéed to
t he tubul dan¥ dst idi swhbeyedB My Ashe diastHdrge rideens CHBt r ohsahovesullhe of
expansion of the tubular elastic nmenber 30 is perfornmed at only an
i nt ended ﬁ@ﬁtQQﬂtnﬁl\ﬂhQHeifkﬁaknge:hf the processing liquid 18 can be

prevented even if the hermetic closing between the proceésing
tank and the door is loosened due to the influence of the
interruption of the power supply. |
(Embodiment 9)

Fig. 13 shows another embodiment. Referring to Fig.
13, reference numeral 60 represents a pressure detection means
for detecting the pressure of the fluid and transmitting a
detec;ion signal.

The detectiqn means 60 detects the pressure of the
fluid to be supplied to the tubular elastic member 30. Control
is performed- such .that the processing liquid 18 in the
processing tank is discharged by the discharge means 58 if the
pressure is lower than a certain level.

Although the foregoing embodiment has the structure
such that the tubular elastic meﬁber 30 is attached to the
processing tank 12, a similar effect can by obtained if the
tubular elastic member 30 is attached to the door 22.
(Embodiment 10)

Fig. 14 is a perspective view showing another
embodiment. Fig. 15 is a cross sectional view taken along line

B~-B shown in Fig: 14. Referring to Figs. 14 and 15, the



cl oses the opening portion 20 of the processing tank 12. = Therefore, the
expanded tubul ar elastic nenber 30 can be, w thout exception, brought into
contact with the contact surface provided for the door 22. Thus, hernetic
closing of the processing tank 12 and the door 22 due to the expansion of

- the tubular elastic nmenber 30 can be nmade to be reliable. In

12 a case where a projection or the |ile exists at a position except the
contact surface provided for the door 22 with which the tubular elastic

menber 30 @5ﬂyyg£ﬂglégﬁquﬂ%% W% A%HH(ﬁ%PF%%fEEQPPrthSESQch %E?Lh

that the tubular elastic I's expanded at only a position a

it is broughle pridicesaa Q:tathﬂ?“ﬁe Geft ChasHElaE ef h 280l rabl e
to protect thgitubula?kglastlc nénbgr ?ron1%e|ng dgﬁage£ %ﬁ%ﬁ?gs gﬁhéra

foregoi ng [thej efbreard directid¥t &ft hghet Fb@'o@é@sitﬂgpntﬁﬁk resgfividy the

processing liquid 18 is perforned simlarly to that performed in

Enbodi nent thbular elastic member 30 also serves as a seal for preventing
leakage of the processing liquid 18 in this case, the sealing
member 24 according to Embodiments 1 to 8 can be omitted..:Note
that the operation and effect of this embodiment are similar to
those obtainable from Embodiment 1.

Although Embodiments 1 to 10 have the structure such
that the tubular elastic member 30 is attached to the
processing tank 12, a similar effect can be obtained if the
tubular elastic member 30 is attaéhed to the door 22.

Since the present invention is structured as described
above, the following effects can be attained.

The processing-liquid reservation unit of the discharge
processing apparatus according to the first aspect of the
present invention has the structure such that the processing-
liquid reservation unit of the discharge processing apparatus
which reserves processing liquid supplied from the processing-
liquid supply unit and generates, in the processing liquid, a
discharge in the small gap between the electrode and a work
piece to be processed so as to process the work piecé,
comprises: the processing tank having the opening portion; the
door for opening/closing the opening portion of the processing
tahk; the tubular elastic member for sealing the space between

the door and the opening portioﬁ of the processing tank in a



EEnbodinent 5) Fig. 8 shows another enbodi ment. Referring to Fig.
8, reference nuneral 52 represents an expansi on detection neans, such as
alimt switch, for detecting expansion of the tubular elastic nenber 30

and transmitting a detection signal. Reference nuneral 53 represents a
proj ection provided for the door 22. Fig. 9 is a right-hand side
view of Fig. 8. Wien the tubdfar el astic nenber 30 has been

expanded, the door 22 is pushed in a direction toward the processing tank

(to the ri @t&tat‘@"%e\ge_e‘tﬁﬁ%t id%ogj g.J:s %%l'osed-[hgi?id JLI'H% 9518 tig P‘té—'ggg?lf‘&?ﬁé&r

detects the contact w he pr oj ectron 53. contr

such that ¢jhyiwWeerHda GRIB(GTI %Egktﬁ?ﬂP f : fhe Br g¢ LOg : k
12 is filled vvil}[Mk?et he processi neg'rh I qui 8e.1p,(§él§£ pgg% é[l g?&t ﬁgggg‘h?g&ﬁﬁn
above, a prokl esam@n f#em the tubular elastic member. Thehkbfd¥&Verhed

whi ch takes place such that the processing liquid 18 is supplied though
t he her net seadling pgopetrties bEewpEACERS g¥bcessing tank and the door can
be controlled with the fluid pressure in the tubular elastic
member. Thus, addition of concentrated load to the proceésing
tank and the door can be prevented. Moreover, the rigidity of
the processing tank and the door can be weakened. |
The processing-liquid reservation unit of the discharge
processing apparatus according to the second aspect of the
present invention has thé structure such that the processing-
liquid reservation unit of the discharge processing apparatus
according to the first aspect has the arrangement such that the
tubular elastic member is disposed to cause the door to press
against the processing tank when the tubular elastic member is
filled with the fluid and thus expanded. Therefore, the other
sealing member between the processing tank and the door is
uniformly compressed over the opening portion. Therefore, the
property for sealing the opening portion of the processing tank
can be improved. |
The processing-liquid reservation unit for a discharge
processing apparatus according to the third aspect of the
present invention has the structure such that the processing-
liquid reservation unit of the discharge processing apparatus

according to the second aspect has the arrangement such that

the fluid control unit has the check valve, the filling circuit



tank 12 and the door 22 is inconplete and, thus the processing |iquid 18

| eaks to the outside of the processing tank. Note that the
operation for reserving the processing liquid 18 is perforned

simlarly to that perforned in Enbodinment 1. (Enbodi nent 6)

Fig. 10 shows anot her enbodinment. Referring to Fig. 10, reference nuneral
54 represents a drive neans for autoﬁ%tically openi ng/ cl osi ng the door 22.
In a case where the opening portion 20 of the processing tank 12 is closed

by the doatapibld hef deprl2Rgl %heb)ﬁubh:i‘ard?l‘é%tﬁ??%e r "RYEH kRe? ﬂgﬂé ion

at which the opening portion 20 is closed. After the novenment has ‘been
conpl et ed,on]t}hevl'telbldléﬁctﬁﬁastpdivéfeG’.i%ersu%%lli%df ahdedne Hh stha rigelicd A

hermetically close the processing tank and the door 22. In~ a case ere
t he openi mpgalrle arf 20 schappirer tHdh& flid dol $hedoatlsddged ff RO tHhendigvl ar
el astic nenber 30. After the discharge has been conpleted, the door 22
is, by thel@#stic nBambes4, omdyed when heepesttrion gtowsd chis he soperliieg.
portion 20 is opened. ., By automating the operation for
openi ng/ c| BEIRF IRy oL Iyidhisreddowsd toe fdowdnnshes £34ldng Iojircuit
I nj ecting aqp gksch%r ing the fluid to and fromthe tubular elastic nmenber
30 and, ererore, 1t cannot be discharged ‘from the tubular
elastic member,. If an unintentional situation, such as
interruption of supply of power, takes place, leakage of the
fluid from the tubular elastic member can be prevented even in
a period in which the processing liquid is reserved. Thus,
leakage of the processing liquid can be prevented.

The processing-liquid reservation unit for a discharge
processing apparatus according to the fourth aspect of the
present invention has the structure such that the processing-
liquid reservation unit of the discharge processing apparatus
according to any one of the first to third aspects has the
arrangement such that the door-position detection means is
provided which detects the position of the door to transmit a
detection signal so that the fluid control unit is controlled
in response to the detection signal. Therefore, the control
can be performed such that the expansion of the tubular elastic
member is inhibited until the door is brought to the intended
position when the door is closed. Thus, incomplete closing
between the processing tank and the door can be prevented.

The processing-liquid reservation unit of the discharge

procéssing apparatus according to the fifth aspect of the~



when the door 22 is opened or closed as described above, also’

14 the operation for hernetically closing the processing tank 12 and the
door 22 can be automated. (Enbodi nent 7) Fig. 11 shows anot her
enbodi ment. Referring to Fig. 11, reference nuneral 56 represents a

| i quid-1evel detection neans, such as a float switch, for detecting

whet her the processing liquid 18 exi¥ts in the processing tank 12 and
transmtting a detection signal. The detection nmeans 56 detects

whet her 1 be-cRfeRReSTiviiht il oAU 4l 18h&Xd Shict s dn | ShLET EREMBFoLBsSYRY -2
manner that, 1in a case where the processing liquid 18 exists, the fluid

filled initi@ildubidstrwlesds cuneiief 3k GiHaRfe Bbhecbassefg #a&aﬁ:@%‘“ t
e

of the control above, the door 22 cannot be opened in a case re the

processi ngcldoydithgl 8to sahgsemeedof Nthbe fipsacassi i rdnkspEtiefhae, the

error. can be prevented which occurs such that the door is opened though

t he procesginagigement such that the state-detection means is provided
-which detects a state of expansion or state of compression of
the tubular elastic member to transmit a detection signél so
that the processing-liquid supply unit is controlled in
response to the detection signal. Therefore, the control can
be performed such that supply of the processing liquid to the
processing tank is inhibited in a state where the tubular
elastic member is not expanded. Therefore, an efror can be
prevented which takes place such that the processing liquid is
supplied in a state where the processing tank and the door are
not completely closed.

The processing-liquid reservation unit of the discharge
processing apparatus according to the sixth aspect of the
present invention has the structure such that the processing-
liquid reservation unit of the discharge processing apparatus
according to any one of the first to third aspects has the
arrangement such that the drive- means for automatically
opening/closing the door is provided so that the tubular
elastic member is expanded or compressed when the processing
tank is opened or closed so that the opening portion of the
processing tank 1is operated. Therefore, the door is
hermetically closed and maintained by a simple operation of the

expansion and compression of the tubular elastic member.



fiquid 18 is reserved in the processing tank and, therefore, the

processing liquid 18 is allowed to |eak. Note that the operation
for reserving the processing liquid 18 is perfornmed simlarly to that
performed in Enbodinment 1. (Enbodi nent 8) Fig. 12 shows anot her

enbodi ment. Referring to Fig. 12, reference nuneral 58 represents a
di scharge neans for discharging the prd%bssing liquid 18 reserved in the

processi ng tank. 15 f

|
i nterrupti eReebrbbe, SaRRl#r&it A HE el steaiﬂﬁégt #keEhab! aké M&Hﬂt%ﬁatiOH

reservation of the processing liquid, control Is performed suc at the
processi ngofi ghied difbtatidie PELCEHEhNHG/ERBKihG direhasged v tdis dipchar ge

nmeans 58. As a result of the control above, | éakage of the processing

liquid 18 realbeedprevented even if the hernmetic closing between the

processing tank and the door is |oosened due to the influence of the

The processing-liquid reservation unit for a discharge
processing apparatus according to the seventh aspect of the
present invention has the structure such that the proceééing—
liquid reservation unit for a discharge processing apparatus
according to any one of the first to third aspects has the
arrangement such that the liquid-level detection means is
provided which detects whether or not the processing ligquid
exists in the processing tank, and in a case where the liquid-
level detection means has determined that the processing liquid
exists in the processing tank, the fluid cannot be discharged
from the tubular elastic member. Therefore, the control can be
perfdrmed such that opening of the processing tank is inhibited
in é case where the processing liquid exists in the processing
tank. Thus, an effect can be attained such that an error
performed by an operator such that the processing liquid in the
processing tank is allowed to leak or an error in the operation
in the case where opening/closing of the door is automated can
be prevented.
The processing-liquid reservation unit for a discharge

processing apparatus according to the eighth aspect of the
present invention has the structure such that the processing-

liquid reservation unit for a discharge processing apparatus

according to any one of the first to third aspects has the



interruption of the power supply. (Enbodinment 9) ~ Fig. 13 shows
anot her enbodinent. Referring to Fig. 13, reference nuneral 60 represents
a pressure detection neans for detecting the pressure of the fluid and
transmtting a detection signal. The detection nmeans 60 detects
the pressure of the fluid to be supplied to the tubular elastic nenber 30.
Control is performed such that the pr@dessing liquid 18 in the processing
tank is discharged by the discharge neans 58 if the pressure is |ower than

a certain dev¥ghgement such EH&HQGhéh&iQEﬁgﬂen% nﬂesggp%geatis%%ﬂg% the

structure such that the tubul ar elastic nefber 30 is attached to the

processi ngpteedsdng al sgii fainethecprodeshy neptiimedi é f ptbeidbdbend the

el astic nenber 30 is attached to the door 22.° (Enbodi nent 10) Fi g.
14 is a padbpetdrye meawsshioM gpeandédewvheantsith npbverFishppgby | Rag WesGs
sectional view taken along |line B-B shown in Fig. 14. Referring to Figs.

14 and 15,intmrrupted. Therefore, if the fluid has leaked from the
tubular elastic member due to an unintentional situation, the
processing- liquid in the processing tank is discha;ged.
Therefore, an effect can be attained in that leakage of the
processing liquid can be prevented.

The processing-liquid reservation unit for a discharge
processing apparatus according to the ninth aspect of the
present invention has the structure such that the-processing-
liquid reservation unit for a discharge processing apparatus
according to the eighth aspect has the arrangement such that
the pressure detegtion means is provided which detects the
-pressure of the fluid in the tubular elastic member and in a
case where the préssure of the fluid in the tubular elastic
member detected by the pressure detection means is lower than
a certain level, the discharge means for discharging the
processing liquid in the processing tank is operated. Thus, if
interruption of power supply takes place, the processing liquid
in the processing tank is discharged. Therefore, an effect can
be attained in that leakage of the processing liquid can be

prevented.



i6 tubul ar elastic nmenber 30 is attached to the front surface of the

pr ocessi ' h a manner that it expands toward the forward
directi JWI’IHMer"m(HMng t ank. Since the tubular elastic nenber 30
al so servescasta seas foOr preventing |eakage of the processing liquid 18
in this case, the sealing nenber 24 acc$#ding to Enbodinents 1 to 8 can be
omtted. Note that the operation and effect of this enbodi nent are
simlar to those obtainable from Enbodi mnent 1. Al t hough

Enbodi nentBHATt S 10LAAMEDt Ig:sstructure such that the tubular elastic
menber 30 is attached to the processing tank 12, a simlar effect can be
obtained il.the tAbpraceslsdsig-dimeikierred®iva taidmcohedtt dotha dbbscRarge
Since the present invention is structured as described above, the
fol | owi ng R¥Peessingnapparatusmelllich reservesherquemsiysg igiduidighpplied
reservation unit of the discharge processing apparatus according to the
first aspeb¥OBfat RFOGRSia-1imwid | snpbky thétstandtgeresathst hdn témid
processingé |iquid reservation unjt of the.discharggbgrocessing appar at us
whi ch r eseP¥RECPFHREssh 44 quRd dLpprarge f iom ehesnabkegabngbetyvegni ien
supply uni erat.es, in.the, processing |liquid, di scharge in the
smglol ygap 3 (\E]/\gléﬁg held &ctfrde BHECS &Brbeg protessed so as to process

said work piece, said processing-liquid reservation unit for a
discharge processing apparatus comprising:

a processing tank having an opening portion;

a door for opening/closing said opening portion of said
processing tank; |

a tubular elastic member for sealing a space between.
said door and said opening portion of said processing tank in
a state where said door is closed; and

a fluid control unit for filling said tubular elastic
member with fluid and discharginé the same from said tubular

elastic member.

2. The processing-liquid reservation unit for a discharge
proéessing apparatus of claim 1, wherein |

said tubular elastic member is disposed to cause said
door to press against said processing tank, when said tubular

elastic member is filled with the fluid and thus expanded.



biece'to be processed—so—as to process the work piece, conprises: the

pr ocessi | e opening portion; the door for opening/closing
t he operﬂwﬁ ,t ﬂﬂl!ﬂju e processing tahk; the tubular elastic nmenber for
e

sealing t Spacew t he door and the opening portion of the
processing tank in a 17 state where
the door is closed; and the fluid controP3unit for filling the tubul ar

el astic nenber with fluid and di schargi ng the sane fromthe tubular

elastic nenper. THeHessiMpe 1ifed MG eRad: emiketiden [di®scharge
processi ng tank and the door can e controlled with the fluid pressure in
the tubul predesting appabetus Thfisclatili 1) ovhefefnncentrated load to the

processi ng tank and the door can be prevented. Moreover, the rigidity of
t he processi ng tardaiahdf Xunisd domntoah del weiakehetes : The
processing-liquid reservation unit of the discharge processing apparatus
according to the second aaspeagk ofalvey, present invention has the structure
such that the processing- [liquid reservation unit of the discharge
processi ng apparatus accdidildiga eirpeiticapablprf fHdslime saidigdndmr
such that the :

elastic member with the fluid only when electric power is

supplied, and

a discharge circuit capable of discharging the
fluid to the outside of said tubular elastic member only when

electric power is supplied.

4. The processing-liquid reservation unit for a discharge
processing apparatus of claim 1, further comprising:
door-position detection means which ,detects the
position of said door to transmit a detection signal so that
said fluid control unit is controlled in response to said

detection signal.

5. The processing-liquid reservation unit for a discharge
processing apparatﬁs of claim 2, further comprising:
door-position detection means which detects the
position of said door to transmit a detection signal so that
said fluid control unit is controlled in response to said

detection signal.



t ubul ar erastic menber—i-s di sposed to cause the door to bress “agai nst the

pr ocesgi he tubular elastic nmenber is filled with the fluid
and thamﬂmfﬂﬂmmmﬂfai’efore, the other sealing nenber between the
processi*ngct an door is wuniformy conpressed over the opening
portion. Therefore, the property for sealing the opening portion of the
processi ng tank can be inproved. 24 The processing-liquid

reservation unit for a discharge processing apparatus according to the

third aspegt of thﬁhe%ﬁggésiﬂg.@fic%@ic}% ; d AR S{EHGIM € SR ddicHdge

processing- liquid reservation uni e di scharge processing apparatus

accordi ng ﬁ@oé@@sﬁﬁ@oaﬁpéiﬁﬁﬁh Bascibhemas! apaeeRBr SeapriiRkding:t he fluid
control unit has the check valve, the fllflng circuit

18 capable of fildoog-pbeitubhl atetbasiba mMardzars Wwlhithe tettiedtsonlyhavhen
el ectric power is supplied and the discharge circuit capable of
di schar gi ngoshtibhupd seitheomrt e rdndiad taibdebectbbassignadniser ety
when el ectric power is supplied.

said £fluid control unit is controlled in response to said

detection signal.

7. The processing-liquid reservation unit for a discharge
processing apparatus of claim 1, further comprising:
state-detection means which detects a state of
expansion or state of compression of said tubuiar elastic
member to transmit a detection signal so that said processing-
liquid supply unit is controlled in response to said detection

signal. i '

8. The processing-liquid reservation unit for a discharge
processing apparatus of claim 2, further comprising:
state-detection means which detects a state of
expansion or state of compression of said tubular elastic
member to transmit a detection siénal so that said processing-
liquid supply unit is controlled in response to said detection

signal.



Therefore, the fluid is allowed to flowin the filling circuit and,

t her ef orjmlmruﬂﬂrlm Illlﬂml)scharged fromthe tubular elastic menber. | f
an unint such as interruption of supply of power,

t akes pl ace, °l ehkalje bf the fluid fromthe tubular elastic nember can be
prevented even in a period in which the processing liquid is reserved.

Thus, |eakage of the processing |iqui @xan be prevented. The
processing-liquid reservation unit for a discharge processing apparatus

according g0 the MY PrAeRGIn1 ififid REEEEVE tilIE NN fRAS ol B8 sthiaygd!r €
such that the processing- liquid reservation unit of the dlscharge

processi nprappEsAing apee th$gof oc By e Pirtherf eomprioihfird aspects
has the arrangenent such that the door-position detection neans is

provi ded which detsmts-idetemisidi ormedns hewhhoh t dettiearntsni taa stateact iom
signal so that the fluid control unit is controlled 1in response to the
det ect i on eX¥RpRA LomMherefstate t bé cwonpressioam bd psaidr nebwElah thastike
expansi on of the tubular elastic nenber is inhibited until the door is
brought t &emkey hxidadsmidsia detrertéont Adgnsdr sostbhbsedid Phosessing-
inconplet Io%i %. etween the processing tank and the door can be:
prevented iquid s Pﬁi? mddedsi gentrediadréneresprageutirt satdt detectdoar ge

processin%i%ﬁgﬁgatus according to the fifth aspect of the

10. The processing-liquid reservation unit for a discharge
processing apparatus of claim 1, further comprising:

| drive means for-automatically'opening/closieg said door
so as to expand or compress said tubular elastic member, when
said processing tank is opened or closed so that said opening

portion of said processing tank is operated. )

11. The processing-liquid reservation unit for a discharge
processing apparatus of claim 2, further comprising:

drive means for automatically opening/closing said door
so as to expand or compress said tubular elastic member, when
said processing tank is opened of closed so that-said opening

portion of said processing tank is operated.



19 pfesent Imventton—has-the structure such that the prbcessihg- liquid

reser vagg | t di scharge processi ng apparatus according to any
one of j&,lﬁ!ﬂ"(ﬂﬂim M Md aspects has the arrangenent such that the
state-detedt| provi ded which detects a state of expansion or

state of conmpression of the tubular elastic nenber to transmt a detection
signal so that the processing-liquid sygply unit is controlled in
response to'the detection signal. Therefore, the control can be perforned

such that 1upply @fhd he-dUedas™]-Md du it ird sl viate orPP88S $1539 &t s dhairge
inhibited in a state where the tubular elastic nmenber is not expanded.

Ther ef or e prstemgialg CHppdiea t s 6y€Nd Bl i3 £ hedekesr ptaeprsseigthat the
processing liquid is supplied in a stdate where the processing tank and the

door are not conplEed meanasfdr automaticalkey PperdIR] fokds g dsaies elomt | on
unit of the discharge processing apparatus according to the sixth aspect
of the prEssas Ynexpdnsh drascomprass ueaid etwguchar hatashicpmembesi,ngkhen
liquid reservation unit of the discharge processing apEaratus

said processing tank is opened or closed so that said opening

portion of said processing tank is operated.

13. The processing-liquid reservation unit for a discharge
processing apparatus of claim 1, further comprising:
liquid-~level detection means which detects whether or
not the processing liquid exists in said processing tank,
wherein in a case where said liquid-level detection
means has determined that the processing liquid exists in said
processing tank, the fluid cannot be discharged from said

tubular elastic member.

14. The processing-liquid reservation unit for a discharge
processing apparatus of claim 2, further comprising:
liquid-level detection means which detects whether or
not the processing liquid exists in said processing tank,
wherein in a case where said liquid-level detection
means has determined that the processing liquid exists in said
processing tank, the fluid cannot be discharged from said

tubular elastic member.



éccoraing to any one of the first to third aspects has the arrangemnent

such that e”nﬂlﬂu'"’ or automatically opening/closing the door is
provi ded mmmml r elastic nmenber is expanded or conpressed when
the processing tank is opened or closed so that the opening portion of the
processing tank is operated. Therefore, the door is hernetically
cl osed and nmaintai ned by a sinple operation of the expansion and
conpressi on of the tubular elastic nenber.

20 Therefige, an maid efloces gy -Alifl ke desRiRal JNQAW T8 IZ diidhaQfe t he
operation for opening/closing the door can easily be realized.

The procegpsiongdsing hpEaeived iof ¢liin ) pubisshacefpriE9agssi ng
apparatus according to the seventh aspect of the present invention has the
structure such thdtiguie-prevoek detectiommehrieseVahi detepits Wwblether or
di scharge processing apparatus according to any one of the first to third
aspect s ha&®t heheamranpaming sddquidatexistd i Gui dsdkdelpmatesting ks i S
provi ded which detects whether or not the processing |iquid
wherein in a case where said liquid-level detection
means has determined that the processing liquid exists in“said
processing tank, the fluid cannot be discharged from said

tubular elastic member.

16. The processing-liquid reservation unit for a discharge

processing apparatus of claim 1, further comprisiﬁg:
discharge means for discharging the prdcessing liquid

in said processing tank, said discharge means being operated

when the power supply has been interrupted.

17. The processing-liquid reservation unit for a discharge

processing apparatus of claim 2, further comprising:
discharge means for discharging the processing liquid

in said processing tank, said discharge means being operated

when the power supply has been interrupted.

18. The processing-liquid reservation unit for a dischargé

processing apparatus of claim 3, further comprising:
discharge means for discharging the processing liquid

in said processing tank, said discharge means being operated

when the power supply has been interrupted.



exi sts T the proeessi-ng-tank, and in a case where the |iquid-- |evel

detectio termned that the processing liquid exists in the
pr ocessi H!mm lm’; ’ d cannot be discharged fromthe tubular elastic
menber . er r ntrol can be perfornmed such that opening of the

processing tank is inhibited in a case where the processing liquid exists
in the processing tank. Thus, an effect pgan be attained such that an error
performed by an operator such that the processing liquid in the processing

tank is alhgyed torheakr8kedBifELPEqhiat PEs %@Ebﬂnunkg %QE gqéfs@ﬁg#ﬁg

openi ng/ cl osing of the door Is autorated can e prevente

processi ngpi:bquisdihgsaﬁpa&hftﬁhsu%lft cllaimd 1@, Sehaidfer RIQEHSS (g appar at us
according to the eighth aspect of the present invention has the structure
such that the procpsessgre Hegucdionasneyns iviichidetoets €heCPReéSBure of
processi ng apparatus according to any one of the first to third aspects
has the the fluid in said tubular elastic Ziemker angkeeeinsueh 4 heaséhe

di scharge neans for discharging the .
where the pressure of said fluid in said tubular elastic member
detected by said pressure detection means is lower than a
certain level, said discharge means for discharging the

processing liquid in said processing tank is operated.

20. The processing-liquid reservation unit for a discharge
processing apparatus of claim 17, further comprising:
pressure detection means which detects the pressure of
the fluid in said tubular elastic member, wherein in a case
where the pressure of said fluid in said tubular elastic member
detected by said pressure detection means is lower than a
certain level, said discharge means for discharging the

processing liquid in said processing tank is operated.

21. The processing-liquid reservation unit for a discharge
processing apparétus of claim 18, further comprising:
pressure detection means which detects the pressure of
the fluid in said tubular elastic member, wherein in a case
where the pressure of said fluid in said tubular elastic member
detected by said pressure detection means is lower than a
certain level, said discharge means for discharging the

brocessing liquid in said processing tank is operated.



5roce§sing liquid in the processing tank is provided and the discharge
means i s operated when the power supplky::hagi:been interrupted. Therefore,
if the fluid has | eaked fromthe tubular elastic nmenber due to an

uni ntentional situation, the processing liquid in the processing tank is
di scharged. Therefore, an effect can be attained in that |eakage of the

processing liquid can be prevented. The processing-liquid
reservation unit for a discharge proc i ng apparatus according to the
ninth aspect of the present invention has the structure such that the
processing- liquid reservation unit for a discharge processing apparatus

according to the eighth aspect has the arrangenent such that the pressure

detection neans is provided which detects the pressure of the fluid in the

tubul ar elastic nmenber and in a case where the pressure of the fluid in

the tubul ar elastic nenber detected by the pressure detection neans is

| ower than a certain |level, the discharge means for dischar in% t he
ROCES

pr ocessi ng PRQGESSINGLAQUIPRESERNA TQAKUNIT di§aR DISCHARGE, P SING

interruption of power supply takes place, the processing liquid in the
processing tank is discharged. Ther PBABATS ef fect can be attained in
that | eakage of the processing liquid can be prevented.

ABSTRACT

A processing-liquid reservation unit for a discharge processing apparatus which
reserves processing liquid (18) supplied from a processing-liquid supply unit and
generates, in the processing liquid (18), a discharge in a small gap between an electrode
and a work piece to be processed so as to process the work piece, the processing-liquid
reservation unit for a discharge processing apparatus comprising: a processing tank (12)
having'an opening portion (20); a door (22) for opening/closing the opening portion (20)
of the processing tank (12); a tubular elastic member (24) for sealing a space between the
door (22) and the opening (20) portion of the processing tank (18) in a state where the
door (22) is closed; and a fluid control unit (32) for filling the tubular elastic member

(24) with fluid and discharging the same from the tubular elastic member 24).

Fig. 1.
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22 VWHAT IS CLAIMED IS 1. A proce$5|ng liquid reservation unit for £

di scharge processing apparatus whi ¢ h: reserves processing |iquid supplied
froma processing-liquid supply unit and generates, in said processing
liquid, a discharge in a small gap between an electrode and a work piece
to be processed so as to process sal rk pi ece, said processing-liquid
reservation unit for a discharge procéSS|ng appar at us conpri si ng:

a processing tank having an opening portion; a door for
openi ng/ cl osi ng sai d opening portion of said processing tank; a
tubul ar elastic nmenmber for sealing a space between said door and said
openi ng portion of said processing tank in a state where said door is

cl osed; and . a fluid control unit far3filling -said tubular elastic
menber with fluid and di schargi ng the sane fron1sa|d tubular elastic
menber . -
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2. . The processing-liquid reservation unit for a discharge processing
apparatus of claim1, wherein said tubular elastic nenber is

di spesed to cause said door to press against said processing tank, when
said tubular elastic nenber is filled with the fluid and thus expanded.

23 3. The processing-liquid reserﬁzéion unit for a discharge
_ processing apparatus of claim1l, wherei said fluid control unit
i ncl udes: a check val ve, afilling circuit

capable of filling said tubular elastic nmenber with the fluid only when
el ectric power is supplied, and ) a discharge circuit capable
of discharging the fluid tpgthe outside dff said tubular elastic nmenber

only when electric power isl supplied. 4. The processing-1iquid
reservation unit for a dischgrge processiing apparatus of claim11, further
conpri si ng: - — — 12

i

24 _
FIG. 3
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door - position detection neans which detects the positioh of said door to
transm{ a detection signal so that said fluid control unit is controlled

in response to said detection signal. 5. The processing-1iquid
reservation unit for a discharge .processing apparatus of claim2, further
conpri si ng: door-position detecti on nmeans which detects the

position of said door to transmt . a deBéti on signal so that said fluid
control unit is controlled in response to said detection signal.

24 6. The processing-liquid reservation unit for a discharge
processi ng apparatus of claim3, further conprising: door--posi tion
detection neans which detects the é?sition of said door to transmt a
detection signal so that said fford<gont#of unit is controlled in response

to saig_Aelectignosi gnal . j ) ZROT RUID SUPPLY fTEANS
ELASTIC [IEMBER H
o o
0o
: .
~— _DISCHARGE
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7. ., The processing-liquid reservation unit for a discharge processing
apparatus of claim1, further conprising: st at e-det ecti on neans
whi ch detects a state of expansion or state of conpression of said tubular
el astic nmenber to transmt a detection signal so that said processing-
liquid supply unit is controlled in regpgnse to said detection signal

8. - The processing-liquid reservation unit for a discharge processing
apparatus of claim2, further conprising: st at e-det ecti on neans

whi ch detects a state of expansion or state of conpression of said tubular
elastic .nmenber to transmt a detection signal so that said processing-
liquid supply unit is controlled in respénBe to said detection signal

25 9. The processing-liquid reservation unit for -a discharge
processi ng appar at us 9ﬁ,clfrﬁr3; S+RQ:
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state-detection neans which detects a state of expansion or state of
conpression of said tubular elastic nenber to transmt a detection signal
so that said processing- liquid supply unit is controlled in response to
said detection signal. 10. The processing-liquid reservation unit
for a discharge processing apparatus ofsocl aim 1, further conprising:
drive neans for automatically opening/closing said door so as to expand or
conpress said tubular elastic menber, when said processing tank is opened
or closed so that sai d openi ng portlon of said processing tank is

oper at ed. 11. The processing-liquid reservation unit for a dlscharge
processi ng apparatus of claim2, further conpridsing: . drive nmeans
for automatically opening/closing sai d door }o as to expand or conpress

said tubul ar elastic negberj Whgh sar d procegssi tank is opened or closed
so that said openlng p6rt|on off s _ELgpeéging tiankl iz oper at ed.
N ]
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26 12. The processing-liquid reservation unit for a discharge
processi ng apparatus of claim3, further conprising: drive neans
for automatically opening/closing said door so as to expand or conpress
said tubular el astic nenber, when said processing tank is opened or closed
so that said opening portion of said gjpcessing tank is operated. 13.
The processing-liquid reservation .unit for a discharge processing
apparatus of claim 1, further conprising: | i qui d-1evel detection
means whi ch detects whether or. not the processing liquid exists in said
processi ng tank, wherein in a case where said |iquid-Ievel
detection nmeans has _determined that the procés8ing liquid exists in said
processi ng tank, theDfPuFd\gannot be discharged fromsaid tubular elastic
menber . 14.7 9 _The processing-1iqui lon unit for a discharge
processi ng .appar at of clgfm 2, further cOnprising: i quid-Ieve

det ecti on neans whi ch de whet her or Inot the ogessing liquid exists
in said processing tan }//ﬂ* L 39

MmNl
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wherein in a case where said liquid-level detection neans has determ ned
that” the processing liquid exists in said processing tank, the fluid
canpot be discharged fromsaid tubular elastic nmenber.

27 15. The processing-liquid reservation unit for a discharge
processi ng apparatus of claim3, furthgi conprising: ~ i quid-Ieve
detecti on neans which detects whether or not the processing |iquid exists
in said processing tank, wherein in a case where said |iquid-Ievel

detection neans has determ ned that the processing liquid exists in said
processing tank, the fluid cannot be dischargegkf omsaid tubular elastic

menber .. 16. The processing-liquid reservation unit for .a discharge
processi ng apparatus of claim1l, further conpriging: di schar ge
means for di schhrdi t he prgeess-rg—gud—tF—sai-e—pHpcessing, tank, said

di scharge neans bei ng\ oper aye 1 as b Qterrupted.
: ////} 32
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17. . The processing-liquid reservation unit for a discharge processing
apparatus of claim2, further conprising: di scharge neans for

di scharging the processing liquid in said processing tank, said discharge
means being operated when the power supply has been interrupted. 18.
The processing-liquid reservation unitgyer a discharge processing
apparatus of claim3, further conprising: : di scharge neans for

di scharging the processing liquid in said processing tank, said discharge
means bei ng operated when the power supply has been interrupted.

28 19. The processing-liquid reservation unit for a discharge
processi ng appar atus of gg%in116, furthegr|{ conpri sing: pressur.e
det ecti on nmeans which de

el astic nenber, wherein in a ciase wherlel the pressue of said fluid in

t§\%he pressurge of the fluid in said tubular
sai d tubul ar el astic nenber

30 FIG. 15




detected by said pressure detection nmeans is |ower than a
sai d di scharge neans for discharging the
processing tank i s operated. 20.

unit for a discharge processi ng apparatus of claim 17,
conpri si ng: pressure detectiog ge

the fluid in said tubular elastic nenbe(
pressure of said fluid in said tubular el astic nmenber
pressure detection neans is |lower than a certain |evel,
means for discharging the
oper at ed. 21. The
processing apparatus of d|a|n118
det ecti on nmeans which

cessi ng-

further conprising:

el astic nenber, where|ln in a cas where the pressure of
tubul ar el astic nenbef| dETEﬁted by said pressure detecti
than a certain levell| sal d—drscharge nmeans for. di scharg

liquidin sald:procesé tlank i s operat ed.
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further
ans which detects the pressure of
wherein in a case
detected by said
sai d di scharge
processing liquid in said processing tank is
iquid reservation unit for a discharge

where t he

pressure
in Sah% t ubul ar
fluid in said
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