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.. ~~ECTRJ:C DISCHARGE MACBIN:l:NG APPARATU,S .- ~. 

,· 
··~·- .. 

Technical Field 

Tbe present invention_.re'lates to an el:ectric'_di-echarqe 
~ . . ~ . . ~ 

machining (11 EDM'1) apparatus. More specirlc~~ly; the. present 

inventi:on relates to· an electri?. . .' discha:rge · m.achinitlq ·.apparatus 

whic:;h uses powder-containinq ¢lieiectric· flu'i.d. and powder-free 

dielectric fluid. 

-Background Technology 
. . 

., . 
.• 

.. • .. 
.· ~. 

In general, . ~ EDM. ~ppctra tus is cla·~s·i£ied. ;.nto two 
·• .. 

types, a die-sinkin9 EOM and.a wire-cut'EOM. · A·die-sinkin~ EDM 

includes a three-dimensi·onal shaped ·tool electrode to induce 

electric discharges across a gap formed between the-workpiece 

beinq machined and the too~ electrode by applyinq a voltage 
.. 

across the qap·while tilling _the qap with diel·ectric fl.uid such 

as, kerosine or solution having a high molecular compound. 

On the other hand, a wire-cut EDM.includes a wire made 

from such material as brass or tunqsten having 0.02 to 0.03 

millimeters in diameter as a tool electrode. During electric 

discharge machining, the wire, which travels between a pair of 

wire guides, is positioned opposite to a workpiece to machine the 

workpiece. In general, deionized water or kerosene based fluid 

is used as dielectric fluid which is f iiled in the c;ap formed 

between the travelling wire and the workpiece. 

It is well-known that during finish-machining a sort of 

dielectric fluid, which mixes with .fine powder sue~ as 

polycrystall.ine silicon, is used to improve surface. rouqhness· of 

... 
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the workpiece :~being ma.chined and increase machining stabilitJ. 

British Patent.; No. 828, 33 6 and U.S. Patent Nos. 4, 392, 042 and 

' 
4,9~2, 768 disclose the use of this sor·t of fluid. 

·When this Sort of fluid is used in a wire-cut EDM, the 

powder may go·into the rotating parts in a work tank, for 

example, into rollers, whioh are provided along a wire transport 

path, and reach the bearings of the rollers, affecting.the 

transp~rta~ion of wira~.which-inturn may. result in an undesired 

effect on:the.maeh.i.ninq. 
.. . ~ .. 

~-.. .· ... 
_.· :. Further, ·if the· ·powde~ en.ters· ~: wire g\iide assembly, 

which contains moveable wire guides and moveable.current pickups 

for delivering current to a wire,- it may impede the·movernents of 

the wire guides and : the current pickups. In addition, .it is· 

troublesome to remove the powder that is remainLnq in the wire 

transport mechanism and the wire quide assembly after the 

machining operation is finished • 

An object of the ~resent invention is to provide an 

electric discharge machininq apparatus for preventinq 

powder-contain.j.nq fluid from adhering to the necessary parts in 

the work tank • 

.. Another object of the prese~t invention is to provide 

An electric discharge machining- apparatus in which the work of 

removing the powder adherinq to the parts in the work tank after 

the _machining operation is finished, is reduced. 

Additional objects, advantages and novel features of 

the invention will be set forth in part in the description which 

follows, and. in part will-become appa~ent to those skilled in .the .. 

• 
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art upon examination of the followinq, or may be learned by •· · 
f 

practice of the invention. The objects and advantages of the 

. invention may l'>e real.ized and.· ·attained by means of the 

instrumentalities and combinations paz:.tictilar1.y pointed out in 

the appended.claims. 

Disclosure of the Invention 

In order to achieve the foregoing objects, an electric 
. . . . .. 

discharqe ma~hin.inq apparatu·s of the present· .invention for . 
. - . . . 

. . ·......... . . ': . - . 
mAChininq . a workpiece by means of. electric:: d.i.scharg.es .. u·sinq a 

• • • • • • 4 • 

. tool elet:trode," co~rises. a hou~inq for ·ccntaininq such" slidinq 

parts as current pickupa. and ~ire quides for quidinq a wire. 

·electrode and a fluid supply device·fo~ suppJ.yin9.powder-free· 

fluid into the housing while supplying powder-containing 

dielectric fluid to the mach~ninq gap formed between the wire 

electrode and the ~orkpiece. 

F~rth~r, preferably, the electric discharge machining 

apparatus. c·omprises a cover for coverinq a moveable part, which 

is provided along a wire transport path, and the fluid supply 

device supplies powder-free fluid into the cover during electric 

discharqe machinin9_ uaih9 powder-containin9 fluid. 

Brief Description of The Drawings 
-~- .. ·_- ... 

PJ:G. 1 ie a schemat·ic . diagram illustra.tin9 an 

·embodiment of an electric discharge maehininq apparatus of the 
; . 

present invention. 

FIG. 2 is a cross-seetio~al view illustrating one 

example of· an upper quide assembly shown in FIG. l. 
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:CIG. 3 is a cross-sectional· view· iiiustrati:ig another. •· 

·example of an. upper quide assembly·. ,. · 

FIG. 4 i·s a sc;hematic diagram illustrating a wire. 

take-up . devic.e. •. 
. . 

. FIG. 5 is a cros-s-sectional view illusti:a1:-ing an 
. . 

example of a wire take-~p device shown in. FIG. ~-'l;aken on .line 

. c-c. 

'.· · FIG. 6 1s .a cross-sectiona1· view il1ustratinq .. another 
.~. . • ..~ •....... ~ ..... i· . .. . .· . . .. 

example of a . wire take-up de'!'i~e ~-. :· " · • · •. 
,-... 

FIG.·· 7 is a cross-secti6nal view illustrating yet 

another example of a wire take-up device. 

Best Mode of Embody.ing the J:nvention 
ii 

FIG. 1 shows an embodiment of a wire-cut electric 

discharge machining apparat~s. In the apparatus, a wire 

electrode l is continuously fed from a wire feeding device (not 

illustrated) and is guided by a ~air of wire guides, described 

later, to .a machining gap formed between the wire 1 and a 

workpiece 2 which is disposed in a work tank 5. In· the 

illustrated embodiment, each of the pair of wire guides are 

positioned above and bel.ow the workpiece 2 and contained in quide 

assemblies 3 and 4, respectively. During electric discharge 

ma.chining, voltage pulae 4re · intermitt~ntly supplied f'rom a power 

s~pply device (not illustrated) to the machining gap.to induce 

electric discharges across the gap, which result in the machining 

of the workpiece 2. 

In the ·illustrated embodiment, a dielectric fluid 

supply device 6 is provided for selectively supplying an 
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o;i.1-bas.ed, powder-free dielectric fluid 7 and oil-based, 

powder-containing dielectric fluid 8 to the machining gap. · The 

die-lectric fluid. supply device 6 includes a tank 2o for reservi.nq 

the powder-free fluid 7~ a tank 30 for reserving powder-free· ... 
fluid 7 used in the machininq and discharged from the work tank 

· S, a tank 40 for reservinq the powder-containinq.flui4 8. ·. . .... 
Preferably, the powder-fr~e .. fluid-7 is.used for rouqhinc;r and the -
powder-containing·· fluid .~ for finish ... machiriing. 

W~th. reference .to F:CG .•. 1, a ·~ppl.y E>~th. o~··aiel.ectrie 
. . 

fluid 7 will now be described. When preparing·for machining, the 

dielectric fluid 1 in the tank 20 is fed to the work tank S.via 

solenoid valves 22 and 23 throuqh an inlet.,.SA by actuating a pump 

21 to fill the work tank · 5. During 'machining,· ·by actuating a 

pump 21, the dielectric fluid 7 in the tank 30 is fed, via 

solenoid valves 22 and 24, to respective nozzles of guide 

assemblies ·3 and.4, from which the fluid 7 is flushed toward the 

machining qap. Preferably, an automatic ·wire threader is 

provided for automatic&lly threadinq t~e ·wire.l into the 
. , 

machininq qap in the workpiece 2 and strinqinq the wire 1 between 

~he.pair of wire g-uides when preparinc; for machining or when the 

wire l brakes. For example, Japanese Patent Application 

Laid-Open No. 62-1.30129 disclo.see an au-toma-t.ic: wire -threader in 

which a wire is introduced into a vertically moveable pipe and 

then threaded into the machininq qap and a lc>"wer wire quide. by 

means of a :Jet flow by f eedinq flu.id iir~o the pipe under 

pressure. · In the embod'inient 6£ ·the present invention, the fl.uid 

1 in the tank 20 is fed to an automatic wire threader via 

. .. 

. , 
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solenoid valve.s 22 and -27 by actuating the pump 21 to create the 

necessary jet flow. An 9verf~ow outlet .SB i_s provided on. the_ 

work tank 5 for draining any overflow fluid for-maintaining fluid 

of the work ·tank s"at a predetermined level. The overflow is · . -

sent to the tank. 30 via a solenoid valve 29. When the machining 

is fin~shed, the dielectric fluid"· 7 in the work tank 5 -is sent to 

the tank 30 via solenoid valves· 28 and 29. The.fluid 7 in the -
tank 30 is returned to the tank 20 via a filter.· 32-; which is 

provided _for removinq chips .. prdCl:r,iced durinq -machininq, by . ~ . .. . . 

ActuAting 4 P1:1Il\P 31. 

_Next, A s_upply path of dielectric: fluid 8 _will now- be 

described. When preparing for machining, .the diel.ectr-ic fluid 8 

in the tank 40 is fed to the work tank 5 via.solenoid valves 34 

and 23 through the inlet SA.by actuating a pump 33 to fill the 

work tank S. During machining, by actuating a pump 21 and 

closing a valve 25, the die.lectric fluid 8 in the tank 30 is 

routed, via solenoid valves 34 and 24, to respec_tive nozzles of 

the guide assemblies 3 and 4, from which the_ fluid 8. is flushed_­

toward·the machining gap. 

In addition, powder-free fluid is supplied to parts of 

the guide assemblies, where moveable elements, such as wire 

guides or current_pickups are·disposed, to pr~vent the ingress of 
_ _. 

-t:.~powder into the parts~ The fl\1~d 7 may be used.for 

·preventing the ingress of the powder. It. is preferred to use 

fluid made free of powder by filtering the dielectric fluid 8. 

In the illustrated embodiment, a backwashing filter 37 is 

_provided for ~emovinq the powder from the fluid 8. The fluid 8 

·- -
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is routed to the guide-assemblies 3 and 4, respectively, via a 

solenoid valve 36, the backwashing filter 37 .. and solenoid valves 

38 and 39 by· actuating a pump 35 ~hile closing the. valve is·. 
~ .~ . ·. 

Further·, the flu~d 8 is routed, via the solenoid valve 36, the . 

backwashinq filter 37 and solenoid valves 38 and 41 _,_ to rotating 

parts in the work tank s, such as bear~nqs .in ro.llers~ which are 

provided along a wire transport path, to prevent the ingress of . . - . . 

'-the powder into the.· ;-otatinc{ parts.· P:ireferably ,· ;he· fluid B is 

·additionally routed. to the '&iutomatic wire threader via the 

solenoid vai ve 3 6, the b~:ckwashinq fil tel:' 37 and ·the solenoid 

va.ives 38 and.27 during the automatic wire threading operation, 
.. . .... 

by actuating the pump 35. Any overflow fluid of the work· tank 5 

is sent from the outlet SB to tne tank 40 via a solenoid valve . -
42. After the machininq is finished, the dielectric fluid 8 in 

the work tank 5 is returned to the tank 40 via the solenoid 

valves 28 and 42. 

As the dielectric fluid 8 is used only for 

fini:sh-machininq, :the_quilntity of chips prQQUced by_eiectric 

discharge machining is relatively small. A .filt.erinq ·device such 
.. 

as, a centrifugal filter or a ma.qnet filter may be provided in 

i;he tank 40 for removing those chips. In ~ddition, a den~ity 
. . 

controlling device.havinq a density detector may be provided for 
cont;rollinq the density of the .. powder in the fluid 8. An 

agitator may also be provided for prevented the settling of 

powder. 

When the machininq is over, ·the fluid. 8 will be 

remaininq at the bottom of the work tank S and in the g~ide 

.. ~· 
. -· 
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assemblies 3 and 4 or will be adhering to the work stand·, which 

supports the ~orkpiece 2, arid some jigs. After the rluid ~as 

.evaporated, thepowdei; will .?.dhere firmly.to some members in the· 

work tank 5 and.will be difficult to•re~bve. It is preferred 

that the· fl.uid 8 is routed ·into the w9rk tank 5 via the· solenoid 

valve 36, the backwashing filter 37 ,· solenoid valves 43 and 2.3 ...... 
. and. the outlet SA ·by C\C:tuatinq the pump· 35 so as to wash ~,ff the· 

· powder-containinq --residual fluid in the work tank 5. In ... 
_addition, when necessary, the fluid Smay be rou~ed to respective 

nozzle parts of the guide assemblies·3 and 4 via the solenoid 

valve 36_, the backwa~hing filter 37 and the eolenoid valves 39 

and 39 to· remove any powder ··remaining in those nozzles. -~he :fluid 

8 used for the above cleaning process is drained from the work 

.. tank 5 and returned to· the tank 40 ·via the solenoid valves 28 and 

42. 

In orde.r to return the powder, which was captu~ed with 

the backwashinq filter 37, to the tank 40, the fluid 8 in the 
.. 

tank 40 is circulated via a solenoid vaJ.ve 44, the.backwashing 

filter 37 and a solenoid valve 45 by actuating the pump 35 for a 

predetermined time period while closinq valves 36, 38 and ol3. 

As described in the foregoing, in the present 

·1nvention, · the fluid 8, · not the fluid 7, is routed to the work 

tank 5 via the backwashinq filter 37 to prevent the ingrass of 

the· powder into moveable parts or slidable parts or to remove the 

powder remaininq in the work tank 5 after the machining with ·the 

fluid 9 is finished. Therefore, the density of powder in the 

tank 40 is maintained at a constant value after the-powder, which 

~ ........... 

' ....... ·. 
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has been captured with the ba.ckwasbing filter 37, is recovered • 
.. 

And it is ~asy ti;J cpnt;ol the density of. powder. Also, -the fluid 
·.-

8 se~t fr~m the tank 40 and the powder-remaining in the work t~nk 
i 

5 are f"inally·returned to the t~nk 40- so there is no loss of 

precious powder. 

Further, a control unit 9 is provided on the wire-cut . 
electric"disoharqe machining apparatus of the "embodiment for 

controlling any solenoiq valvEis and, pum~.s. illust;-ateq· in FIG. l. 

The control unit 9 responsi~e, fo~ example, ·to a·siqnal S 
·:· ... ~ . 

. -
representative of the operat.inq. state of the ma.chine body, 

determines the operating seq\lence of t~e solenoid valves and 
I 

pumps using a microcomputer and generates a control ·si9nal cs. 
Or, the control unit 9 may read commands input manually by a~ 

operator or commands from a program to qenerate the control 

siqnal cs. 

With reference to.FIG. ·2, an ~pper quide assembly 3 of 

FIG. l will now be described. The upper guide ··assembly 3 · ,., 

includes a. nozzle housing 56. The nozzle ho.using 5' £_onus a 

chamber 57 therein -and includes a nozzle 70,· which is positioned 

opposite to the workpiece 2~ An openin9 59 is formed on the 

nozzle housinq 56 to thread the wire. 1. The h~le has a diameter 
:"."':"";. 

that permits a pi~e (not illustrated) to pass th~ou9h it in the 

· automatic wire threading process •. D"Q.rinq machining,.· dielectric. 

fluid is intxocluced into the chamber 57 from an.inlet 90 and 

flushed toward the machininq qap from the nozzle 70 •. 

The guide assembly ~ further includes a guide housing 
'-

54., . which is .provided on the top of the nozzle. housing 56. 'rhe 

•. 

:. ·. 

., 
~ .. 
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guide housing 54 forms a chamber 55 therein. 'l'he chamber SS 

houses a current pickup 60 for delivering current, which is fed 

fro~ __ J;_h~ power supply through an appropriate feeder. cable, to the 

wire l. The current pickup. 60 is a~tach:ed to a moveable member 

64_, which is moveable by means of an actuator 65, so. as to 

pushinqly come into contact with and move · away : f'rom the wire l. 

. The ch~er · 55 , further houses a wire. quiGle. 51., and wire -
guides·· 52 and 53, -which are, · respectively, posi ti!')neq above and 

below the current pic~up 60 •. 
0

Each of th;i wi~a· guidas 51·, 52 and • 

SJ hAve 4 ·v-~haped groove. The upper wire· guide s1· is attached 

to a moveable rnelilber.63, which_ is moveable by_mean~ of an 

actuato·r. 58, so as to come into contact witli and mov:: .~a':'.ay from 

the wire l. The lower wire_guides 52 and 53 are, respectively, 

attached to the moveable menibers 63 and 64. During machining, 

quides 52 and 53 are positioned into an abutted relationship by 

means of the actuators 58 and 65 to form a guide hole in the 

fluid comm~n-~cation with the. opening .. ,?~:<- )1'.~7,-~;i~~4,~ .. ~~9le~ .\o/~ich 
. . · ....... :.···.:"·"'."··.:·.-.:::::-<· .. ."· ... > .. : ·· .... ·. 

is -slightly. larger _in diameter· than -the wire_ l, defines .. the 

position of the wire l relative to the workpiece 2. In the 

automatic wire threadinq process, the current pickup 60 and 

·quid.es 51, 52 and SJ. are moved a~y from the wire .. l by means of 

the. actuators se· and 65. 

In order to prevent powder-c.ontaining·fluid from 

entering the chamber 55 ~hrough a aie guide 69, which is provided 

on the guide housing 54,. and through the opening. 59., powder-free 

fluid is introduced into the· chamber ·55 ·from an ·iriiiet BO. This 

ensures the smooth movement of the moveable members 63 and 6 4; ·. 

·-·:... ...,. 

•' 
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which resuit~."in the accurate p~sitioning.of the wi.re 1 defined 

·by the contacting of.guides 52 and 53. Also, cleaning after the 

machini~g. is not necessary since powder-containing fluid will.not 

rema~n i~_such a confined space as the v-shaped groove of the 

wire guides. · ·I.t' is preferred that the p-ressure .of the fluid, 
.· 

that is intr~duced from the inlet 80, should be controlied to the 

same·val~e as ·or sliqhtly higher th.an the pressure of the fluid 

introduced from the inlet 90 • 

.with ,reference to FIG. 31· anpth·er embodim~nt o·f the 
•• .. . " · ... •• . '!! . ... ~' . 

upper ·guide as::iembly will now: _be de:sc:ribecl~ . ~ upper· guide 

assenibly 3A includes.a nozzle housing 61~ The nozzle housing 61 
.. 

forms.a chamber 62 therein and includes a nozzle 70, which.is ... ··. . . . 

positioned opposite -to the workpiece 2 •. _During machining, 

dielectric fluid is introduced into the chamber 62 from an inlet 

90 and flushed toward the machining qap from the nozzle 70. 

The· guide a_ssembl"y 3A further includes a guide housing 

66, which is provided on th~ inside of the nQzzle housinq 61. 

The guide housing 66 forms a chamber 67 therein and houses a 
: . :-.-.. ~~---..: ...... 

The moveabie member.71 can -be moved.in a 
~ . . moveable member.71. 

direction orthogon~l to the-cxis of the travelling wire l by 

means of an actuator 72. The moveable member 71 has a hole 73 

th_e·rein to allow the wire 1 to be threaded through . it. A 

flat-shaped current pickup· 60 is attached to the moveable member 

71 ~y means of a set.screw 74 so as to pus~inqly come into 

contact with and move away from the wire 1. The current pickup 

60 can slide in a direction orthoqonal to the axis of the 

trav~llin9 wire l and orthogonal to the axis of movement of the 
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mo.veable mem.b~r 71 by looseninq the· set screw 74, so as to change 

the site of cd~tact with the travelling wire 1. 

Further, a wire guide SO is formed on the guide housing 

66 in close.vicinity of the nozzle 70 to ·define the position of· .­. ,. 

the wire i.·relat-ive to the workpiece 2. In. order to· prevent 

powder-containinq fluid· from entering the chamber 67 through a 

die g'u.ide 69, which is pr~vided on the guide .housinq_66, and 

through.the wire quid~ 50, powder-free fluid is· introduced into 

the ·chamber 67. from an inlet IHf. 'rhis surely ana.bl"~s ,the. 
. ' . . 

·moveable members 7l to smoothly· move an'cl the· ·curre~t: pickup 60 t.o 

smco:thly slide. Also, cleaning after the machining is not 

... ••>· necessary since powder-conteLining fluid will not remain in such a 

confined space as the wire quide 50. As mention~d above, 

preferably, the pressure of the fluid, that is· introduced.frqm 

the inlet 80, 'is controlled .to the same value as or slightly 

higher than the pressure of the fluid introduced from the inlet 

90 •. 

The invention may be adapted for use with a wire-cut 

electric discharge machining apparatus in w"tii.ch moveable "members 

a.re used in the work tank.Sin a wire take-up mechanism which is 

provided for transporting the used wire to an appropriate wire 

di:sc::h~u:qe part. 

with reference to FIGS. 4 and 5, a wire take-up device 
I 

100 :for tro.nspor:tinc.:r the used wire 1, which.is sent out. from. the 

lower quide assembly 4 supported on a lower arm·120, to an· 

appropriate wire discharqe part, will now be described.· · 

' 
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The wi::e take-up device 100 includes wire conve~·cr 

belts 101 and· 102 ·and a number of rollers· 103. These rollers 103° 

are attached on the arm 120 which supports the lower guide 

assembly 4. Further, a case 116, which encloses those belts and 

rollers, is fixed to the arm 120 by means of bolts 113 and 114. 

As best seen in FIG. 5, the roller 103 includes a 

r.oller .shaft ·11s, an inner-ring 104 and an outer rinq 105. '!'he 
. . . . ,. . . •' . . .... . . . ~.-: .... · .. .-:.-·:.·. . 

roller·shaft 115 is f~xed to the a:m 120 by means of~bolt 111. -The inner ring: 104 is provided on the, outside .. of th~ roller shaft 
•• ·!· .• •• • .. '';. 

115 by meo.ns of a key 123. The outer. rinq .. 105 is provided on the •·. 
outside of. t~,~c. inner ring 104 l::>y mees.ns· of a number ·of rolli.ng 

elements. 

In addition, a cover 122. is attached to the roll.er 

shaft 115 by means of a bolt 110 and also.to the case 116 by 

means of a bolt 112. The cover 122 has an inlet 119 therein. As 

mentioned above, the fluid is fed from the tank 40 via the 

solenoid vale 36, the backwashing filter 37 and the solenoid 

valves 38 and 41, and then enters at· the inlet 119 into a void 

124 Q.efined by the case 116 and the cover 122. ·A flow rate of 

the fluid is requlo.ted so thc.t c. very. small amount of the flui.d 

can flow out of the void 124 through an outlet 121 and a guide 

ho1e 1~7, both of which are £ormed in the case 116, preventing 

·' the ingress of the powder-containing fluid into·the void 124. 

Therefore, in particularly, .powder does not adhere to the rolling 

elements used' in rollers. 

FIG. 6 shows another embodiment of the wire take-up 

device ... Si.~ilar elements are labelled with similar reference 

-. 

. ~ .. 

.. 
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numerals· as used in FIG. 5 and their explanations will not be 

repeated •. 

In the illustrated embc;>diment, a pulley 118 is provide_d 

on the outside of· the outer ring 105. by. means ·of·· a key 123. The ' 

pulley 118 has a V-shaped groove to guide the wire l. A cover 

125 ~-· which covers ·a. nUmber. of rollers 103, is attached ·to the arm 
.. 

·120 and to the lo~er guide assembly-4'.· The fluid,-~hich is-fed - . . 
via· the valve 4·1; · passe·s. through _.an appropriate·· ~.eed pipe inside . . ·. .. . .. 

the o.rm 120 and is introduced.th:ough j:he ·inl.~t 119 to the void 

124 defined by the cover 125. 

FIG. 7 is ·a cross-seci;:.ional view ·_illustr~ting yet 

another example of a wire take-up device. 

In the illustrated embodiment, a cover 126 is attached 

to the arm 120 and covers each roller 103 individually. 

It is not intended to be exhaustive or to limit the 

invention to the precise fo~ disclosed, and obviously many 

modifications and variations are possible in the light of the 
.. . 

above teaching". It is intended that ... the scope of the invention . . . ~ . . . . . 

be defined by the claims appended hereto • 

.: .. · 
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CLAIMS . 

1.-A eiectric discharge machining.apparatus using an 

'tool electrode for machining a workpiece by means of electric 

discharges by applying voltage ·across a ~chining gap f.orrned 

between· the tooi electrode. and the w~F.~piece and fille~ with 

. d~lectric fluid, comprisJ..ng :· 

a storz:ge tank for ~tori't\g a. ~irst flui'd in which a 

powde.ry subst:ance is added:. · ·· 
. . . . .. . ., ;:· 

..... : .... •• .- •. ~ .;.·!9-
. ., 

..... .. . :· ;;,. ··~ .. . . . .. .... . 
a covering ·means tor·. cove.ring· a memb~r to be protected 

~qainst the adherence 0£ said first tiuid; and 

·a fluid supply device for introducing a second :Cluid~ 

which does not contain any of said powdery substance, to the 

inside of ·said covering means while supplyinq said first ~luid to 

the machining gap to thereby protect said member against ~he 

adherence of said first fluid. 

2. The electric discharge machi~i~g apparatus of claim 

1, wherein said. tool electrode includes a travelling wire • 

3. The ··'e1ec:t.ric ·discharge machin.in9 apparatus of claim 

2, wherein said covering means includes a housing .for housing a 

current. pickup for delivering machining current to said 

travel.linq wire and a wire gu·ide for defininq the position of 
said travelling wire relative to said workpiece. 

4. The electric discharge machining.apparatus of claim 

2·, wherein said covering means. includes a cover member for 

covering a .moveable member which is provided along a transpo·rt 

p.ath of said travelling wire. 
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