SPECI FI CATI ON W RE CUT ELECTRI CAL DI SCHARGE
MACHI_NE . : _ Technical Field 5
The present invention relates to an electrical discharge machine, and nore
particularly, to a wire-cut electrical discharge nmachine in which a

wor kpi ece may be machi ned by wire-cut discharge either with the
wor kpi ece subnerged in the machining fluid in a work tank, or

wi th machining gaps filled wi th macSPECIEICATION 10

Background Technol ogy Generally, in a wire-cut electrical

di scharge machine, a pgREAFUY TRFF DISCHARGEOMCHINE 9ui des is used
vmtﬁ A{'ower wire gwcF

to tension the wire el ectrode

positioned | ower than the upper. rgy is applied to the wire
el ectrode whi |l e suppl yi n?ﬁﬁ‘l‘g‘ﬁrﬁe fluid to the gap fornmed by

t he wor kpi ece and the wire el ectrode, thus wre-cut discharge
machidni ng t he wodkepeesent @M%Iﬁl% relates fp a@) electrical discharge machine, and @ose ge
machi nes include, for exanple, the "subnersion-type" wire-cut electrical

“di schar ge nparticulagly, tona witestut wlectrioal tiseharge machine dn swhiichr 3 svorlgriecenmay bean be
performed with the workpi ece subnerged in the machining fluid within a work
tank. machined by wire-cut discharge either with the workpiece submerged in the

machining fluid in a work tank, or with machining gaps filled with machining fluid.

10 | Background Technology
Generally, in a wire-cut electrical discharge machine, a pair of upper and

lower wire guides is used to tension the wire electrode, with the lower wire guide
positioned lower than the upper. Discharge energy is applied to the wire electrode
while supplying machining fluid to the gap formed by the workpiece and the wire

15 electrode, thus wire-cut discharge machining the workpiece. Such wire-cut electrical
discharge machines include, for example, the "submersion-type" wire-cut electrical
discharge machines, in which wire-cut electrical discharge machining can be
performed ‘with the workpiece submerged in the machining fluid within a work tank.
In this type of wire-cut Slectncal discharge machine, when performing electrical

20 dischﬁrge machining on .a workpiece submerged in the machining fluid within a work
tank, the tﬁovementlof the lower arm which supports the lower wire guide is limited
by the side wall of the work tank. As a result, the range of movement of the lower
wire guide becomes extremely narrow, and the dimensions of the machinable
workpiece with respect to the dimensions of the work tank are reduced, requiring

25 tanks which are quite large in comparison to the size of the machinable workpiece.



In this type of wire-cut el ectrical di scharge machi ne, when perform ng

el ectsricak 20 di scharge machi ning on a workpi ece subnmerged in the
machining fluid within a work tank, the novenent of the | ower
arm whi ch supports the lower wire guide is limted by the side

wal | of the work tank. As a result, the range of novenent of the |ower

W re guide becones extrenely narrow, and the dinensions of the nachinable
wor kpi ece WIThis is algpritnatyofactor preventing ¢hessizd rddnetiomokwireswhit eleetricalduced,
requiring 25 tanks which are quite large in conparison to the size of
the machi nahiséwgé bRicRfEs. The same problem arises whehWite-tt d8Rriedl  difthirgeaCt O

preventing the sTze reduction of re-cut electrica di'schar ge
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reduction is proposed as a solution to the above descri bed
problSens i ndidclpage machinGamenakie ¢o sizeweduction i proposeda 2 solpia tohthe above
mechanismis provided to enable the novenent of the |ower arm along the
| ong describ¥dptoblehs ichRapu® Laid Opén PichePulstication 60:92228; wieseby & m t o
penetrate the work tank

mechanism is provided to enable the movement of the lower arm along the long

-

walls of the work tank while permitting the Jower arm to penetrate the work tank
side wall. In a wire-cut electrical discharge machine of the above-described

10 configuration, in which the lower arm penetrates one of the work tank side walls,
the difference between the work tank dimensions and the maximum machinable
-workpiece dimensions can be reduced. However, absolutely smooth movement of the
lower arm is hindered by the sealing device placed between the lower arm and the
work tank side wall, which is used to prevent leakage of machining fluid. The

15 sealing device tends to apply a lateral force due to the movement of the lower arm
with respect to it, producing the problem of reduced machining accuracy. Also, in
that type of sealing mechanism, the sealmg member can easily become degraded by
the rubbing effect associated with lower arm movement, requiring frequent
maintenance and inspection, creating a separate problem of new costs associated

20 with the maintenance and inspection needed to maintain a given performance over

time.

Disclosure of the Invention

An object of the present invention is to provide an improved wire-cut



side wall. In a wire-cut electrical discharge nmachi ne of the

above- deseri bed 10 configuration, in which the | ower arm penetrates
one of the work tank side walls, the difference between the work
tank di nensi ons and the maxi num nmachi nabl e wor kpi ece di mensi ons
can be reduced. However, absolutely snooth novenent of the | ower
armis hindered by the sealing device placed between the | ower arm and the
wor k tank siditehargé machineof the typsaktsdribegraboes)t whereliyathe differencdhimwork tankii d.

The 15 seal ing device tends to apply a lateral force due to the
novenment  of sizb @nd MmN machinable workpiécbﬁﬁe&&ﬁﬂﬁtreﬂﬁbeﬂl and® vadbignglg t he
probl em of reduced machining accuracy. Al so, t hat type of

seal i ng mechani.s ﬂﬂ*d] "Vlﬁ?“? h!lﬁing WHifsht oY

t he rubbi ngﬂg e‘%]tcaﬁass % %gvm ower &rm novenent, yg%%l ring frequent
mai nt enance, and.i nspect i creating a e probl em of new costs
associ at ed fa? S?Snf 'ﬂ’ﬁf’ﬂ%ﬁﬁ&ﬁdﬁwﬁﬁb‘) nspectlon needed to

mai ntain a given performance over

Di sclSosure of thé Wifewut elgatrical discharge machine acmndlagp:@éhe presenf dnveption i

invention is to provide an inproved w re-cut
2 provided wherein a workpiece may be wire-cut machined using a wire electrode

tensioned between first and second wire guides, and wherein the gap between the
wire electrode and the workpiece is filled with machining fluid. The machine
includes a work tank, in which the workpiece is held, a guide mechanism positioned
10 in the work tank, which guides the movement of the first wire guide on an X-Y
plane formed by mutually perpendicular X and Y axes, and a sealing member which
covers the guide mechanism and blocks the entry of machining fluid supplied to the
work tank. Preferably, the guide mechanism is provided with a movable part to
-which the first wire guide is attached, a movable guide which guides the movement
15 of the movable part along either the X or the Y axis, and the first and second
guides, which guide the movable guide along the other axis, and which are
positioned at the bottom of the work tank so as to oppose one another with respect
to the wire guides. The guide mechanisms, except for the first wire guide, are all
covered by bellows, in order to prevent penetration by the machining fluid stored in
20 the work tank. Furthermore, a pressurized fluid supply device is connected to the
inside of those bellows in order to supply pressurized fluid. By this means, the first
wire guide device attached to the movable guide can allow the machinable dimension
within the work tank to be maximized, such that guiding is effected without

interfering with free movement within the X-Y plane.



di scharge machi ne of the type descri bed above, whereby the difference in

wor k <t anks si ze and maxi mum nmachi nabl e wor kpi ece size can be
reduced, and wi de angle taperi ng can be perfornmed, w thout
reduci ng nmachi ni ng accuracy and w t hout incurring |l arge costs
for mai ntenance and inspection. 5 A wre-cut electrical

di scharge nmachi ne according to the present invention is provi ded

wherei n a wor kpi ece may be wi r eBeief Desoriptioadf Rigurgs a wi re el ectrode
tensi oned between first and second wire guides, and wherein the gap between

the FIG, if § pelspedtivetew Mowiig 2\parkinl ReBon 8f hh bmdBdimienb offBehi i ng

fluid. The nachine I ncl udes a work tank, in which the workpiece

is held, a i . gl@f?ismpositioned 10 in the work tank, which
gui des the ﬁ%\?%ﬁren oﬁthefirst Wi re guide on an X-Y pl ane

formed by all.y perpendicul ar, X and Y axes, .and seal i nber. whi ch
covers the BIae b PRERPaIE N ShOVRS & Ptk ieeyon ot fechbva TP | ed
to the wor k tank. Preferably, the guide nechanismis provided

wi t h3a novadédcgpshawn in FIG. 1. which the first wire guide is attached, a
novabl e gui de whi ch gui des the novenent 15 of the novable part al ong
ei ther the KIGr3 e pérspedtive view showingi 4 partialngcti@r ofanother movable g@ide des,

whi ch gui de the novabl e gui de al ong the other axis, and which are

posi tioned AotibA Uit ks fin FRG. york tank so as to oppose one another with
respect to the wre guides. The gui de nechani sns, except for the

first wre ﬂftii.df is & rp%rs%u,tive view showing a variation of the embodiment shown in FIG.

1.
10 FIG. 5 is a perspective view showing another variation of the embodiment depicted

in FIG. 1.

'FIG. 6 is a structural diagram of the pressurized fluid supply system for the wire-cut

electrical discharge machine shown in FIG. 1.

FIG. 7 is a perspective view showing a parﬁﬂ section of another embodiment of the
15 present invention.

FIG. 8 is a perspective view showing a partial section of the structure of the guide

depicted in FIG. 7.

FIG. 9 is a perspective view showing a variation on the guide shown in FIG. 8.

FIG. 10 is a diagram showing the main parts of the guide shown in FIG. 9, as well

20 as the pressurized fluid supply system connected thereto.

Preferred Form of the Invention
FIG. 1 is a perspective view showing a partial section of an embodiment of

the wire-cut electrical discharge machining device WC of the present invention.



covered by bellows, in order to prevent penetration by the machining fluid

stored ins 20 the work tank. Furthernore, a pressurized fluid supply
device is connected to the i nsi de of those bellows in order to
supply pressurized fluid. By this neans, the first W re guide

device attached to the novabl e guide can all ow t he machi nabl e di mensi on
within the work tank to be nmaxi m zed, such that guiding is effected w thout

i nt er f er i ngBaiowweexplait® R GMtitabnt Pafts tilkgsteited Al FIGE 1. Part B is a bed; part C
3 Brief Description of

Fi gur es is a work Fﬁ?ﬁgfﬂxédsto%@%&dgﬁ ?bh}’o% 11 CWhith W rdHhed B)24 Eihé"vg?%?t izoins

of an enbodi nent o sent 1 nventl on.

a perspectivg view showi tigl  section,.of the abl e gui de tion
5 PO PeC e tf e vaifsal Wit inobd B Worpiace WP i wached £ B Mt G B3, ol
showi ng a partial section of another novable guide noti on devi ce
shown in Fl epprepriate known means| G 4 is a perspective view showing a
vari ation of the enbodi nrent shown in FIG

5 In order to machine the workpiece by wire-cut electrical discharge, a bottom

portion B1 is formed by the side wall 1 of the work tank WT and the bed B. The
front wall of the work tank WT has an opening for conveyance into and out of the
work tank, the opening beihg fitted with a door B2 capable of closing off the
opening. A sealing part, not shown, is interposed between the work tank WT and

10 the bottom portion B1, and in the area where the door B2 contacts the side wall 1.
By this means, a fluid-tight seal is maintained between the tw.o, such that machining
fluid can be stored in the work tank -WT. As can be seen from FIG. 1, by storing
the machining fluid in the work tank WT, the workpiece attached to the work stand
C can be submerged in the machining fluid. In other words, in the invention the

15 Wdrkpiece can be wire-cut electrical discharge machined using an appropriate
machining fluid with the workpiece submerged in the machining fluid. With respect
to supply and outflow of the machining fluid, an inflow port 1c and an outflow port
1b connecting to the work tank WT are provided. By connecting the inflow port 1c
and the outflow port 1b to ; known machining fluid supply device, not shown, a

20 machining fluid circulation path is formed, enabling the supply and removal of
machining fluid. Also, although not shown, a device for controlling the level of the
machining fluid in the work tank is also provided.

An upper wire guide device 8 and a lower wire guide device 14 are provided

in order to perform wire-cut electrical discharge machining of a workpiece thus



1. 10 FIG 5 is a perspective view show ng another variation of the

enbodi nent depi cted . in FIG 1. FIG 6 is a structural
di agram of the pressurized fluid supply system.for the wre-cut

el ectrical discharge machine shown in FIG 1. FIG 7 is a
perspective view showing a partial section of another enbodi nent of the 15
present invention. FIG 8 is a perspective view show ng a
partial sechibimergéd ihtheshichining luid. THeclowet ddre guide device 14lispattathed fonthe! G

7. FIG 9 is a perspective view show ng a variation on the guide
shown i1 Fl guidf mechanism N. By Théins b theSodé!rdhailint 0 whé fovidi i gl s of
the guide showmn in FIG 9, as well 2 as the pressurized fluid
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‘ 5 movement mechanism M. This enables the upper wire guide device 8 to be moved
relative to the workpiece WP within a specified horizontal plane at the top of the
workpiece. A wire electrode W is tensioned between the lower wire guide device 14
and the upper wire guide device 8. The movement mechanism M is equipped with a
beam part 3, which moves along the X axis (U axis), guided by the guide rails 2
10 placed on the top edges 1a of the opposing side wall materials 1 of the work tank
WT. A motor 4 is placed on a bracket D, which is afﬁked to the back side 10 of the
work tank WT; a drive screw 4a, which engages the beam part 3, is linked to a
rotating axle (not shown) of a motor 4. Therefore by controlling the rotation of the
motor 4, the beam part 3 is caused to mové along the guide rails 2, thus positioning
15 the wire guide device 8 at a desired position in the X direction. A pair of mutually
parallel guide rails 5 are aligned with the Y axis (V axis) direction on the vertical
face 3a of the beam part 3. A machmmg head 6 is guided by the guide rails 5, 5.
The machining head 6 engages a feed screw 7a, which is rotationally driven by a
motor 7 mounted on the beam part 3, which is positioned in parallel with the guide
20 rails 5, 5. The machining head 6 is caused to move along the guide rails 5, 5 by
controlling the rotation of the motor 7, thus enabling the wire guide to be positioned
at a desired Y-direction location. A wire electrode supply mechanism 9 is provided
on the machining head 6 in order to supply the wire electrode W to the upper guide

device 8. The structure of this wire electrode supply mechanism 9 is generally



Bel ow we explain the constituent parts illustrated in FIG 1. Part Bis a
bed; «part< C Is a work stand affixed to the bottom portion Bl,
which is formed by a side wall 1 of a work tank WI and bed B.
Wor kpi ece WP is attached to the work stand C by appropriate
known neans. 5 In order to machi ne the workpi ece by

W re-cut electrical discharge, a bottom portion Bl is fornmed by
t he side wakhowin,aindtdncexplunatidm tHerddf is thohs tonsitted dABcanbeunderstood from theont
wal | of the work tank WI' has an opening for conveyance into and out of the

wor k- tank, plagediRe abdtsipin, By Eortfcthng e tofatidh OF P mbRRS R dCf, ifis0Si ng Of f

h
t he openi ng. A s€aling part, not shown, is interposed between

the door margiie il oy ety ilf 33 i R Bl infb pRRE duf phlindls it ©
1 ui d can b SRBIEEOR Plethoamn Bk SEBHE YodreRton cup Bakingi e PPBTHIEFEpOStion,

storing the machining fluid in the work tank WI, the workpiece
at t abhed t otheppenwireguideddevice 8 affixed tq thealovise end lofthegmachining fheadrdhiani ng
fluid. In other words, in the invention the 15 wor kpi ece can be

wire-cut el dsyired dedatioh Swithdn g epegified XeV plaienevetthewptipiceaAThere is alsoa
machining fluid with the workpi ece subnerged in the machining fluid. Wth

respect drive devi?et Buift YA the AMiniid ﬁé}]\‘i’ wWhich Q8o alovEinBa: it dé %Epéi”w flow

port 1c and an outfl ow port b connecting to the work tank Wr

are provi deguideB evice 855 the 7 ciipe%tibrrl] f(clnﬁyrv theollilE)tO]f(:ls shown in the diagram). The

guide mechanism N includes a pair of guides 11 which are arrayed in the Y

10 direction so as to be parallel with the bottom section Bl of the work tank WT. In
the present embodiment, these guides 11 are supported by a pair of support posts
13a and 13b affixed to the bottom section B1, and a separate pair of support posts
13c and 13d so as to be mutually parallel, with a space between [them] and bottom
section B1. In FIG. 1, only the support posts 13a, 13b, and 13c are visible. One of

15 the guides 11 will now be explained. The guide 11 comprises a pair of guide rails
101 -- positioned between the support posts 13a and 13b -- and a feed screw 102,
such that both are parallel in the Y direction. The ends of the guide rails 101 and the
feed screw 102 are strongly secured to the support posts 13a and 13b. Except for the
fact that there is no need for a corresponding feed screw 102, the structure of the

20 other guide 11 is the same as the guide 11 described above. A pair of movable guide
devices 14 is provided in order to move a movable guide 12, which will be
described in detail below. A movable guide drive device 15, as shown in FIG. 2, is
equipped with a casing 15A mounted on the guide rails 101 for free movement in

the Y direction, and a feed nut 15B, which is contained within the casing 15A, is



and the outflow port 1b to a known machining fluid supply device, not

shown, a®s20 machining fluid circulation path is forned, enabling

t he supply and renoval of machi ning fluid. Al so, although not
shown, a device for controlling the |evel of the machining fluid
in the work tank is also provided. An upper w re guide
device 8 and a |l ower wire guide device 14 are provided I n order
t o perform helddn pldcedByes suppost patt s firegly rotating rbemdng whichvis ipuishedciawaidi s

5 subnerged in the machining fluid. The |ower wre

gui de devi C?‘héfeddsmﬁtltSBCéi@ﬂ%ésothé B&d screw 102; the%édj&ré‘iﬁqm&hﬁ@ WoseByulmggans
of the guide nechanism N e lower wire gw de devi ce 14 can be

noved rel at f. r

on the | owe §§ a&é)afgﬂﬁfﬂg feggﬁ%‘ egw W93§ge¢%u@%U| |s aﬁ ached
ovi ce 8 t 00hR TRIGREAD fasicned to the Gpeing SA £ g 1 Selipped 0 80 o
speci fied horizontal plane at the top of the Work |ece Awre
el ectsr ode Veperateewith thecpulleyt 166:by means ofe ribhed belgllﬁﬁeThmltbefq_ml nut 15B -

and the upper wire guide device 8 The novenent nechanism Mis equi pped
with a is rotationally driven by the output shaft 15E of the motor 15D output shaft 15E,

causing movement of the casing 15A in the Y direction along the guide rails 101,
thus enabling positioning at the desired location. In order to seal the aforementioned
guides 11 from the machining fluid, a set of bellows 16, made of a suitable

10 waterproof material, are respectively placed between the support post 14a and the
movable guide motion device 15. The guide rails 101, the feed screw 102, and the
internal mechanism of the movable guide motion device 15 can thus be sealed off
from machining fluid without impeding the specified movement of the movable

- guide motion device 15. A movable part 17 is provided on the other guide 11 which

15 follows the moveable guide motion device 15 described above. The movable part 17
has substantially the same structure as the movable guide motion device 15. In order
for the movable part 17 to be guidable by the guide rails 301 and move in the axial
direction thereof, which is to say the Y direction, a casing 17A is attached to the
guide rails 301. A{s an even more preferable embodiment, a motor 17B, a feed nut

20 17B, a feed screw 302, a pulley 17C, an output shaft 17E, a pulley 17F, and a
ribbed belt 17G can all be added to the above-described movable part 17. That is, it
is sufficient to provide a drive system able to move at least one of the casings of the
two guides (11). The reference numerals in parentheses for the parts matching each

of the portions of FIG. 2 correspond to this structure, so a detailed explanation



beam part 3, which noves along the X axis (U axis), guided by the guide

rail.s 2 10 pl aced on the top edges |l a of the opposing side wall
materials 1 of the work tank WI. Anotor 4 is placed on a
bracket D, which is affixed to the back side 10 of -the wor k t ank

WI; a drive screw 4a, which engages the beampart 3, is linked to a
rotating axle (not shown) of a notor 4. Therefore by controlling the

rotation of thdaeof is omitted. Bellsal6, 4nade of abeapprapriate Watefproofumerial) ai®ve al ong
the guide rails 2, thus positioning 15 the wire guide device 8 at a

desi red posbiéd\/?&bd iﬁl &Q%g%ﬁe%b%ﬁ&%ﬁ%b mOvasle ?aﬁfﬂrﬂﬂd%é le%po_rt osts 13c aiRpr al | el

guide rails are align the Y axis (V axis) directioh on the

verti cal . face 3a of. the.be rt 3. A _.nmachidi. 6.18..

out ded by Ay fhis pikans 8 flaad I is SR RRE i R MG SRROR i B,
feed screw 7a, which is rotationally driven by a | npt Qr 7 nount ed
on the beanf#igras well,the apvablepagt 17 eancbe gwided 5 thag it moeves freedy gufheeY 20
rails 5, 5. The machining head 6 is caused to nove along the guide rails 5,
5 by5 directionobyt the! guideyrails 301 pand therintsfior o€ thepguide Fail 1hisssealedifromg t he
wire guide to be positioned at a desired Y-direction location. A

wire el ectr giéemachining fiid Ramotnthedinghovnie of the movable par 17h @ Aadeablai ng
head 6 in order to supply the wire electrode Wto the upper guide

devi ce & TBRia8 12UEIKY the Rovable guide divel GideCHF arit i foviBl uit Wgﬁd i
general |y
axially aligned in the X direction. By the movement of the movable guide motion
device 15 along the corresponding guide 11 with the rotation of the motor 15D in
10 the movable guide motion device 15, the movable guide 12 can be moved in the Y
direction. Preferably, the movable guide 12 can be moved by the joint working of
the motors 15D and 17D.
Next, with reference to FIG. 3, the structure of the movable guide will now
be described. The movable guide 12 has a similar structure to the movable guide
15 motion device 15 and the guide 17 described above. The movable guide motion
device 15 casing 15A is connected to one end of a pair of guide rails 201 and a feed
screw 202 is afrayed in parallel thereto, with the casing 17A of the movable part 17
connected to the other end thereof. A lower wire guide motion device 30 is mounted
to thé guide rails 201 and the feed screw 202 so as to be operable therewith. As
20 shown in FIG. 3, the lower wire guide drive device 30 is mounted in the same way
as the guides shown in FIG. 2, so as to be operable with respect to the guide rails
201 and the feed screw 202, and is sealed from machining fluid by the bellows 16.
The 30-series reference numerals are used here to indicate portions of the guide

motion device 30 which correspond to the parts explained above with reference to



known, and an expl anation thereof is thus omtted. As can be understood

from:the:s precedi ng description, by controlling the rotation of
the notors 4 and 7, it is possi ble to nove the beampart 3 in
the X direction and to nove the machi ni ng head 6 mounted on the

beam part 3 in the Y direction, thus nmaking it possible to position 5
the upper wre guide device 8 affixed to the |lower end of the nmachining

head 6 to aFIG. 2; a separate ékplahibnl therbf @omitieli N a specified X-Y plane over
t he wor kpi ece. There is al so a drive device built into the

machi ni ng head ""Q‘hg!io@éxj Wi SR 1 is GNP théidwer wﬁee ide motigit/ de

device 8 in the irection~(only the nmotor 1s shown 1nt I agram . The
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work tank WI. _In .the present enbodi ment, these guides 11 are
support ed bguidepwhichds ta sapin the g direction, thus making H-passibleitogmays thedawen t he
bottom section Bl, and a separate pair of support posts 13c and

13d $o as t witeeguide destite/ 14 dn tiel Xldirecfiorhfor positioninge Invthis nfanhenyitheainterbalt t om
section Bl. In FIG 1, only the support posts 13a, 13b, and 13c are

vi si bl e. Ongehanisk® of the diiVed&itiéeRSis képtvhtert®by emaipledellows 16he gui de 11
conprises a pair of guide rai 01 -- positioned between the

| s
SUPROTY P02t 3 5 AR i s e e RERG"
the i 13016 shepsamaing HodPR Sl 09 de SSAULEE WA, Lo URRY huftost S
body supplied from a pressurized fluid supply source, preferably mounted on an
10 object other than the wire-cut electrical discharge machine WC, is supplied through
the pressurized fluid supply pipes Al and A2 to the inside of the bellows 16. FIG. 6
shows the structure of the pressurized fluid supply system used in FIG. 1. In FIG.
6, a pressurized fluid supply source 401 is shown in the illustrated embodiment, and
dried air is supplied under pressure. The pressurized air from pressurized fluid
15 supply source 401 is fed to a fluid regulator 403 through a pipe 402. Here the air
pressure is adjusted so that it is roughly the same or slightly higher than the fluid
pressure of the machining fluid stored in work tank 1. Pressure-adjusted air is
supplied to the support post 13a through pressurized fluid supply pipe Al. The
support post 13a is connected to the interior of the corresponding attached bellows
20 16 so that, by means of the air thus fed in, the internal pressure in the bellows 16 is
brought to a value which is equal to or slightly higher than the external fluid
pressure. Pressure-adjusted air is also fed into the support post 13c through the
pressurized fluid supply pipe A2, thus making it possible to bring the internal

pressure of the corresponding bellows to a value which is equal to or slightly higher

10



fact that there is no need for a corresponding feed screw 102, the

strugture.of the 20 other guide 11 is the sane as the guide 11
descri bed above. A pair of novabl e guide devices 14 is provided
in order to nove a novable guide 12, which will be described in

detail below. A novable guide drive device 15, as shown in FIG 2, is
equi pped with a casing 15A nounted on the guide rails 101 for free novenment

in thantthe extethal glaid pressude1dTie ¢onmectivnt betwétn thi ipréssindzedofiuidisapply
Wi thin the casing 15A, is

7 : sdiip% t I one&& otating
beari ng whi g els ?lp%nghé%%vt\gg ﬁepogbé Ba%ﬁﬁ‘?ab ‘%gﬁ a?]ru%allaéoB engz%%f; t he
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of a notor 15D fastened to_the casing 15A, and the pul|ey 15F is. linked so
as to 5 emﬁiﬁ%ﬂﬁﬂ@ mllpwsth@emﬁmsg%nngg@n&mmo %hlmpsﬁﬁad BEP: 15G
Thus, the feed nut 15B is rotationally driven by the output
shaf 5 15E ofhetteiowstcan be F€liably prevested fin cdse& where a hole opens inutherhgllowsdifent of
the casing 15A in the Y direction along the guide rails 101,

thus enabl i gifice el prenrinal fhid Wil daply Bélexidastd dito the nAckidingt fluid The t he
af orenent i oned
same is true for cases in which the condition of the seal becomes degraded. In these
cases, air bubbles are released from the bellows 16 or the connecting portion, so that
operators will be able to quickly discover that damage bas occurred to the bellows
10 16 or the seal, which is favorable from a maintenance standpoint. Also, by
pressurizing the interior of the bellows 16, distortion of the bellows 16 due to fluid
pressure from the pressure of the machining fluid can be effectively prevented, as
can disturbance of the action of the guide mechanism N by the bellows 16. Dry air
- is preferable as the pressurized fluid. Lubricating oil could, for example, also be
15 used. By using lubricating oil, sealing problems caused by the bellows 16 can be
quickly discovered, as described above, while the buoyancy caused by the maéhining
fluid when using air is also reduced.
The fluid pressure on the bellows 16 changes, although very slightly, with
the height of the machining fluid surface, so this structure is one in which a sensor
20 404 mounted on the bellows 16 detects this fluid pressure, and pressure in the fluid
pressure regulator 403 is confrolled in response to a detection signal 405, making it
possible to supply pressurized fluid to the interior of the bellows 16.
As can be understood from the above explanation, the lower wire guide

device 14 is caused by the guide mechanism N to move within a specified X-Y plane

11



guides 11 fromthe machining fluid, a set of bellows 16, nade of a suitable
10 -« ‘wat er proof material, are respectively placed between the support

post 14a and the novabl e gui de notion device 15. The guide rails
101, the feed screw 102, and the i nt ernal nechani sm of the
novabl e gui de notion device 15 can thus be seal ed of f from

machi ning fluid wi thout inpeding the specified novenent of the novable
gui de not i cin tHework tditk WA, thusaeiablipg positigning apa desirbddocationh Needless togui de 11

which 15 foll ows the noveabl e gui de notion device 15 descri bed above.
The novabl esapatie X7 horizontal pland'@Swhieh theé Ibwer wive g.hae deviBe 34 misveyi€ons the
novabl e gui de notion device 15. In order for the novable part 17

to be guid %nﬁ? S I
direction tatﬁ reo rsfdgeonEé ‘J'seayl/\%?ﬁ tﬁe(gﬂdl r eg?léfn&lggl@%lﬁr%ec
attachedtot |de r s,301. As an even nore preferable
enbodi nent , q’ﬁfﬁeo‘f“a% “écgg ﬁ 15 explame(ﬁl7B, a feed screw 302, a
pul | ey 17C an out put shaft 17E, a]éﬁl I %v) 17F, and a . ribbed belt
17G 8an al | fi the mrasorstb i - 1885 diTDhand 30N dnithe giide meghanismN aad | t
Is suffici ent to provide a drive systemable to nove at | east one of the
casi ngs of thia@ovement mechanisw Mjis chamedtdd Yo a Positionihg conizel wnin®r @lthough
parentheses for the parts matching each of the portions of FIG
g COor r espongeria® 1inéd SreSidt ¥RbWH $a tfeOdiserdRY) 2idtAibnRk B id Sfercised in
accordance with the given machining data, and the upper wire guide device 8 and
the lower wire guide device 14 move relative to the workpiece in the same manner
10 as conventional devices to machine the workpiece by wire-cut electrical discharge.
For normal straight-line machining, the workpiece is machined by maintaining the
same coordinate positions for the lower wire guide device 14 as for the upper wire
guide device 8, while traveling a specified machining path. For taper cut machining,
different motions are used for the upper wire guide device 8 and the lower wire
15 guide device 14, thus resulting in taper cut machining of the workpiece. In any case,
the lower wire guide device 14 and the upper wire guide device 8 are caused to
move relative to one another by the guide mechanism N and the movement
mechanism M, thus making it possible to machine the workpiece to a desired shape.
The embodiment of FIG. 1 is a configuration in which the movement mechanism M
20 is supported by the work tank WT. However, as indicated in the embodiment of
FIG. 4, a device comprising a moving body 40 corresponding to the beam part 3,
and mounted so as to move freely in the X direction on an appropriate base K, and a

moving body 41, mounted on this moving body 40 so as to move freely in the Y

direction may be used. A movement mechanism M1 causes the first and second

12



thereof is omtted. Bellows 16, nmade of an appropriate waterproof material,

are: - e provided in the spaces between the novable part 17 and the
support posts 13c and 13d; by this neans the guide 11 is seal ed
fromthe machining fluid. Therefore in this case as well, the

novabl e part 17 can be guided so that it noves freely inthe Y 5
direction by the guide rails 301, and the interior of the guide rail 11 is
seal ed fronmoving bodies 40t dnd 4intinove) by ineansi ofiva toinatort --i nop shiowy -handethes to of t he
novabl e part 17. A novable guide 12 links the novabl e guide

drive devi Cﬁo@@ﬂﬁ‘ﬂa@ﬁiﬁnﬁ‘h&ﬁ@h&vﬂéﬁk adffixéd b m%va body 41. ThaXtippér wirsl i gned

in the X direction. By the novenent of the novable guide notion

devi 15 ' f ' ' 2
devi o 15 fB0oE: S35ARAHORAII fha ¥l by U6 tuihiBRnShol U '
P R LR 1V N O A R TS

Next, with reference to FIG 3, the structure of the novable quide wll now
be déscribed. ThEIGmY depietsyet arother vazigtion of ghel mpvmmmqgh@lsm%héhmml e
guide 15 noti on device 15 and the guide 17 descri bed.above. The

novabl e guiiaeFItl. cFhe movement mectanism M2 shows iim FIGS A compeises® adovihg 0 one
end of a pair of guide rails 201 and a feed screw 202 is arrayed
i n paral | el pddyesietuphichis MohBd §685 B8 mblé fRkly! HOhEY alkbQioRdd thé fipper |
connected to the other end thereof. A lower "wire guide notion dévice 30 is
nount ed

portion of the moving body 50, which is mounted so as to be able to move freely in

the X direction on the base K. In each of the embodiments explained above, the

10 upper wire guide device 8 and lower wire guide device 14 is each capable of moving
over a wide range by means of corresponding movement mechanisms, making
possible the types of movements required for wide-angle tapering in the X-Y or U-V
planes surrounding the workpiece.

Another embodiment of the present invention is depicted in FIG. 7. For the

15 wire-cut electrical discharge machine WC1 shown in FIG. 7, each of the structures
explained in FIG. 1 is adopted as is, except the guide mechanism N1. Parts
corresponding to those in FIG. 1 are therefore labeled with the same reference
numerals, and an explanation thereof is omitted. The guide mechanism N1 for the
wire-cut electrical discharge machine WC1 has a guide portion 500, one end of

20 which is supported by the support post 13c; a fluid-tight seal is provided by the

bellows 16 between the pair of guide rails 501 and the feed screw 502. A movable

part 60 is connected to the guide rails 501 so as to be operable; one end of the

movable guide 12 for guiding the lower wire guide motion device 30 attached to the

lower wire guide device 14 is affixed to the movable part 60. A motor 504 is

13



to the guide rails 201 and the feed screw 202 so as to be operable

thecewitha As 20 showmn in FIG 3, the lower wre guide drive device
30 is mounted in the sane way as the guides shown in FIG 2, so
as to be operable with respect to the guide rails 201 and the

feed screw 202, and is sealed frommachining fluid by the bellows 16.
The 30-series reference nunerals are used here to indicate portions of the

gui de providednfot it puipusecef Aftativhalty deivingathe fued screwt 562 pRyuhdansiiai ned
above with reference to
9 the guide 500 fohftheZoutdde 6Peide WX 135ahé York BRIKOWT.I S om tted.

The I ower wre guide device 14 is nounted to the ower wre guide notion

gt do. ui ch i N5 55 leladh P et ik g o} WA eRis R bR o

t he | ower 5 W|re gui de devi ce 14|ntheXd|rect|onfor
posi tioni ngs- In this manner, the internal mechani sm of the drive
device Nis kept watertight by multiple bellows 16. In

ordes to reliabl Pnpreadeadftthe feedisoneas @ iscsuppentdd by adehting 803 mithin the bel | ows
16 when machining fluid is introduced into the work tank WI, a pressurized
fluid support post 13c so as to be able to rotate freely; its other end is linked to the

rotating axle (not shown) of the motor 504. The movable part 60 includes a feed nut

61, which engages with the feed screw 502, a support part 63, which supports the

feed nut through a bearing 62 in such a way that it can turn freely, and a casing 64

10 which contains these various parts. The support part 63 is guided by the guide rails
501, so that when the feed screw 502 rotates by virtue of the motor 504, the
- movable part 60 moves along the guide rails 501. The movement of the movable

guide 12 in the Y direction by means of the movement of the moving part 60 is

similar to the case of the embodiment of FIG. 1.
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body supplied froma pressurized fluid supply source, preferably mounted on

an .10 - obj ect other than the wire-cut electrical discharge nachine
WC, is supplied through the pressurized fluid supply pipes Al
and A2 to the inside of the bellows 16. FIG 6 shows the
structure of the pressurized fluid supply systemused in FIG 1. In FIG

6, a pressurized fluid supply source 401 is shown in the illustrated

enbodi nent, and dried air is supplied under pressure. The
pressurized air frompressurized fluid 15 supply source 401 is fed to

a fluid regul at or hwjg‘le ' lqr : ure
i s adjusted so tﬁgﬁiéf t8|’s r ugs;ﬁi y tﬁlgﬁs)glggﬁggﬁtseﬁ]gﬁt I ybyh‘lth&‘?g?sst han Fﬁgs
fluid re re _of th i ning. fluid.stor i n rk t .

br essur e- ad SR ARE A2k e huppoft pRRF [c sy shavet i 54 e bRpSiined G1G:

t hrough pressurized fluid supply pipe Al. The su rt_post. 13a
i s connect ed» Adressurized Bpidsupply” systemeof &s§wﬁma%¢95@mn§£€qrcﬁ@- 6tzx§

16 so that, by neans of the air thus fed in, the internal pressure in the
bel | dns 16 ipsovided for the sarhe puxpose.t 0 a val ue which is equal to or slightly
hi gher than the external fluid pressure. Pressure-adjusted air
is al so fed intolhRGs9paackappktis iEewi bf tedtructi@e which suﬁplies P besssutizeded
fluid supply pipe A2, thus making it possible to bring the internal

f ; _ 'ng
g[?;ﬁﬂ; (r)\i gt]'l?ilgtfwﬁﬁﬁf 8 R0 96 fitougind Rofbr 504 Youting babs 56614 tnel O OF

structure of FIG. 8. In this structure, the pressurized fluid supply pipe A2 is

10

connected to the interior of the bellows 16 by connecting holes provided in the
10 mounting base 506 and the work tank WT.

A detail of this portion is shown in section in FIG. 10. As in FIG. 6,
pressurized air from the pressure of the machining fluid supply source 401 is
supplied to the pressurized fluid supply pipe A2 through a fluid pressure regulator
403. At the same time, a connecting hole 506A is formed on the mounting base 506,

15 and a connecting hole 1A is formed on the side wall 1 of the work tank WT. These
connecting holes 506A and 1A are connected using an appropriate sealing member
such that there is no leakage of the pressurized fluid, and pressurized fluid supply
pipe A2 is connected in an air-tight manner to the connecting hole 506A. Air,
adjusted to a specified pressure, is therefore guided by the pressurized fluid supply

20 pipe A2 and supplied to the inside of the bellows 16 through the connecting holes
506A and 1A. The method for and effects of adjusting the pressure when the
pressurized fluid is supplied to the inside of the bellows 16 are the same as those of
previously described embodiments.

As noted above, the wire-cut electrical discharge machine according to the

15



than the external fluid pressure. The connection between the pressurized

flui.d- supply pi pes Al and A2 and the support posts 13a and 13b
is an air seal connection of appropriate neans so that there is
no air | eakage. By supplying the pressurized fluid to the
inside of the bellows 16 in this manner, any invasion of machining fluid
into 5 the bellows can be reliably prevented in cases where a hole
opens in therésehl dxentidh is not limited to thesdratingdsdisdiésed Tor theashBddithentyy tt
sinmply be exhausted into the machining fluid. The same is true

for cases i Rf¥BhGh alsoSnealel dtdfared nﬁ?ﬁuﬁ%?llﬂu%\?\géﬂ%%ﬁgd}ﬁghﬁ@ﬂ?ﬂmﬂ&. these

cases, air bubbles are released fromthe" bel e connecting

portion, so that . oper.at or.s Wi | | ahl.e. to qui ckly discover
t hat damage has occlmsrfé)ﬁ tl?eoprfeﬁ%%%\ﬁn@%arelﬁs E’eei“meg be]PgV'or the seal, which is
favorabl e froma mai ntenance standpoint. Al so, by pressuri zi ng

the interior of the bellows 16, distortion of the bellows 16 due to fluid
pressure fromthe pressure of the machining fluid can be effectively

prevent ed, as can di sturbance of the action of the guide
mechani sm N by the bellows 16. Dry air is preferable as the
pressurized fluid. Lubricating oil could, for exanple, also be 15

used. By using lubricating oil, sealing problens caused by the bellows 16
can be qui ckly di scovered, as described above, while the
buoyancy caused by the machini ng fluid when using air is also
reduced. ' The fluid pressure on the bell ows 16 changes,

al t hough very slightly, with

16



t he height of the machining fluid surface, so this structure is one in

whi eh a sensor 20 404 nounted on the bellows 16 detects this fluid
pressure, and pressure in the fluid pressure regulator 403 is
controlled in response to a detection signal 405 ' ' T
possible to supply pressurized fluid to the i ntemmwﬂ“#"mmgwsw

As can be understood fromthe above expl anation, thecl owers Wsr ex=gui de

devi ce 14 | WHATSEIChAIMED #8: de nmechanism N to nove within a specified X-Y

pl ane in the work tank WI, thus enabling positioning at
a desired location. Needless to say, the X-Y horizontal plane in
whi ch the lower wire guide device 14 noves is on t he undersi de

i schlar go. it Hireit Hectl) SRR haltind Wfjcll, bipe W' wite EleklrbBonsioned
of the noto

4, 7, 15D, 17D and 30D.in t i d hani sm N and
he' toverenPeEE & fSh i 166omE Hivs it KSR ¥YTSHICHs OF G glipharee

(al t hough . _ signal lines are not shown in the diagran),; rotationa
cont ol i s machisingain 4 machining fluid whighcGHsiagap formed hetween the winhelertnodey
data, and the upper w re guide device 8 and the |l ower wire guide
devi de 14 nanbthecdaid workpieve] hmd Wehides:ece i n the same manner 10 as
conventional devices to machine the workpiece by wire-cut electrical
di sclsar ge. a work tank containing the said workpiece;

6 a guide mechanism positioned within the said work tank for guiding the

7 movement of the first wire guide in an X-Y plane formed by mutually perpendicular

8 X and Y axes;

9 and a sealing member which covers the said guide mechanism to prevent

10 leakage of the said machining fluid therein.

1 2. The wire-cut electrical discharge machine of Claim 1, including a first drive

2 mechanism for driving the movement of the first wire guide along one of the said

3 axes, said first drive mechanism running along one of the said X axis and Y axis.

1 3. The wire-cut electrical discharge machine of Claim 1, including a wire guide

2 motion portion attached to the said first wire guide, a movable guide which guides

3 the movement along one of the axes of the said wire guide motion portion, and a

4 guide which guides the movement of the said movable guide along the other axis.

1 4. The wire-cut electrical discharge machine of Claim 3, in which the said movable

2 guide includes a pair of mutually parallel guide rails arrayed along one of the said

17



For normal straight-1line machining, the workpi ece—+s—achined by—

mai nt-ai m ng t he sane coordi nate positi . rwre
gui de device 14 as for the upper wre : 1@‘] ilé l l$ whi | e
traveling a specified machining path. For taper | i

different notions are used for the upper wire guide device 8 and the | ower

wre 15 gui de device 14, thus resulting in taper cut machining of the
wor ki ece. axesanestbsogew positioned parallélao ltheguidevrails, guiut fordengaging te feed t he
upper wire guide device 8 are caused to nove rel ative to one

anot Rer by §dew 3diddto RGHSVHDEAIDhE MHé daltP fedR 6% ) tand a casing whichh6l#8thé M M
thus nmaking it possible to machine the workpiece to a desired shape.

The gnbodi ”Earf& nﬂiwﬁért@b %&g}ﬁlﬁgg‘&%&kg%ﬂ&l :i n whi ch the novenent nechani sm

M 2 'S supporte However, as indicated in the
enbodi nent of FIG 4, a device conprising a noving body 40
corresponding to the beam part 3, and nounted so as to nove
freely in the X direction on an appropriate base K, and a novi ng

body 141, noSinThel wive-auticlectrival digchasgs maghige of Claim dpinelutlinged pair oft he Y

direction may be used. A novenent nechanism ML causes the first and second

12 2 mutually parallel guide rails arrayed along the other of the said axes, a feed screw
3 positioned parallel to the guide rails, a mut for movably engaging the feed screw,
4 and a casing for holding the nut, whereby said casing slides along the guide rails.
1 6. The wire—c;ut electrical discharge machine of Claim 3, including a second drive
2 means, arrayed outside of a side wall of the said work tank side wall, driving the
3 movement of the movable guide along the guide.

1 7. The wire-cut electrical discharge machine of Claim 3, including a first guide

2 which guides the movement of the movable guide along the other axis and a second
3 guide which guides the movement of the movable guide in opposition to the guide
4 with respect to the first wire guide.

1 8. The wire-cut electrical discharge machine of Claim 7, including a third drive

2 means, which is attached to the second guide, for driving the movement of the

3 movable guide.

1 9. The wire-cut electrical discharge machine of Claim 7, including a nut for

2 movably engaging the feed screw, and a casing which holds the nut, whereby the

18



novi ng bodies 40 and 41 to nove by neans of a notor -- not shown -- and
thus.to '« nmove the machi ning head 6 which is affixed to noving
body 41. The upper wre gui de device 8 i ni ng
head 6 may al so be constituted such that it mnthln
a specified X-Y (UV) plane over the workpiece. “!mmmmwmﬁmi

depi cts yet another variation of the nmovement mechan

in F3G 1. ddsingnis\shidable atongitheigaideMiilshown in FI G 5. conpri ses a novi ng
body 51, which is nounted so as to nove freely in the Y direction on the
upper portion of the noving body 50, which is nounted so as to
be able to nove freely in the X direction on the base K. In each

of e enboghnipgy 58 &@k@i&&&ﬁ&ﬁx&%éﬁ%%gﬁgl%@ PPt Bibfiag ] oo 8

and l["ower wire gui evi ce S over a

d f di
pos< Pt 0°t hES OB PEpBR ALY B g gmt%i‘?gfoftb%ae@fmagn@ﬂwhe XY

or UV pI anes surroundl ng the vvorkpl ece.

Anot her enbodi nent of the present invention is depicted in FIG 7. For the
15 W re-cut electrical discharge machine WC1 shown in FIG 7, each

of tHe strutl.ullgswire-cut electricabdistitirgecthaching bSCldimi ), oyhield tiespressuriged ept

t he gui de nechanism N1. Parts correspondi ng to those in FIG 1

are pher ef ofgid & eMstificit& §$fé§s\ﬁ-ﬁé&"fﬁﬁh3§1 y path which BofiRE@RItBe and an
expl anati on ther iIs omtted.: The guide nechanism Nl for the

T fﬁ?&@%ﬁ%ﬁ?@yﬁ?h g B i Frbliaph s PG7,

I db
sea 4I s P Oglel nelg me)rlnber for detecting the pressure of the machining fluid against the sealing

5 member, and a fluid pressure regulator in the pressurized ﬂuid supply path for
6 controlling the pressure of the pressurized fluid in response to the output of the said
7 SEnsor.
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bell ows 16 between the pair of gui de rails 501 and the feed screw 502. A

novabl e * « part 60 is connected to the guide rails 501 so as to be
oper abl e; one end of the ‘movable guide 12 for guiding the | ower
wire guide notion device 30 attached to the | ower wire guide
device 14 is affixed to the novable part 60. A notor 504 is

13 provi ded for the purpose of rotationally driving the
feed screw ABSTRACT ©OF THE DEISCLOSURE the gui de 500 fromthe outside of
the side wall 1 of the work tank W. Next we shal
explain the structure of the guide 500, wth reference to FIG

8 5 One end of the feed screw 502 is supported by a

beari ng 505 withiyn th . . SUDp .post 13¢. to . e to
rotate freely; i Sw%gﬁg} elgﬁtgc?lsmﬁhﬁ.@ax%{l%lﬁ%éor n}ac?m'ﬁ:?g g%vqrgpg% ﬁ%%)%l e (not
shown) of the tor 504._ The_novabl e_part_ 60 includes_ a feed nut .
61, which eWgaglectspde ferisiqued bedpesa tepd segond, Hiisrguide, in agHate rheggin
supports the feed nut through a bearing 62 in such a way that it
can turn frehelgap between the siregelGetrode(ind the wokkpiécecis filled rwith & @sachining ous
parts. The support part 63 is guided by the guide rails

fluid, is provided with a work tank (WT) which holds the workpiece (WP), a guide

mechanism (N) which guides the movement of a first wire guide (14) in an X-Y
plane formed by mutually perpendicular X and Y axes arrayed within the work tank,
and a sealing member (16) which covers the guide mechanism (N) and blocks
against leakage of machining fluid from the work tank (WT); the sealing member
(16) is connected to a pressurized fluid supply device (401, 402, 403, A1, A2) for
the purpose of supplying a pressurized fluid therein, and the pressurized fluid supply
device responds to a signal from a sensor (404) mounted on the sealing member (16)
which detects ﬂuid pressure, thus regulating the pressure inside the sealing member

to be the same as the external fluid pressure of the pressurized machining fluid.
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501, so that when the feed screw 502 rotates by virtue of the notor 504,
the:s "= novabl e part 60 noves along the guide rails 501. The

novenent of the novable guide 12 in the Y direction by nmeans of
t he nmovenent of the noving part 60 is ' simlar to the case of the
enbodi nent of FIG 1. '
14
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FIG.1




In FIG 8, the pressurlzed fluid supply systemlinked by the pressurized
fluid” supply -pipe A2 to the support post 13c is not shown, but
in the enmbodi nent of FIG . 7, a pressurized fluid supply system’
of the sane type as that explained for FIG 6 is 5 pr-ovi ded for

t he sane purpose. In FIG 9, an exanple is shown of the
structure which supplies a pressurized flurd within the.bell ows
16 through the notor 504 nounting base $#® of the structure of
FIG 8. In this structure, the pressurlzed fluid supply pipe A2 is
connected to-the interior of the bell 16 by connecting hol es provided in
the 10 nmount i ng base 506 and mnrk t ank y%h A
detail of this portion is shovvz#rbo N FI G i.)As_in FI G 6,
pressurized air fromthe press / ft e i ni ng,f84ui d supply source 401
S suppl i o the 8Essurifzed uid-supply pipe A2 through a
fluid pressure regul 40

the sgnme tine, a connecting
hol e 506A is forimed/d@/t he guht i ng bake ‘90, 15 ﬁ&_and a connecting
hole 1A is formed of fhe si(dé al | 1 of +te—womk

These
connecting hol e L ALOA ‘sxy X\Rj+-ophe-at-€ seal i ng
menber shich thats Am w hr e ized fluid,
and pressurized flutdisupply A0 pe pe AR TS CONneCled T an
air-tight manner to 'the connecti g NJ06A. AlYr N\ adjusted to a
specified pressure, i$ thereforg JT» the grgsgurized fluid supply
)

N\
,\

Y v:, V
-(;?g A7/ N s /1 Y U
: 156

Q7 15 M58
(176) () 07 AN 5

7
FIG.2
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20 pi pe A2 and supplied to the inside of the bellows 16 t hrough the

connecti ng hol es 506A and 1A. The nethod for and effects of

adj usting the pressure when the . pressurized fluid is supplied to
the inside of the bellows 16 are the sane as those of _ previ ously
descri bed enbodi nments. ' As noted above, the w re-cut

el ectrical discharge machine according to the '

15 present invention is not 184 ed to the draw ngs disclosed for
t he enbodi nents, but of course also includes structures made up of

nunmer ous conbi nations thereof. Clainms for the present invention are

as defi ned bel ow.
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FIG.5



VWHAT |,.S-CLA] MED | S: 1 1. Awire-cut electrical discharge nachine
whi ch, using a wire el ectrode tensioned 2 . between a first and.
second wire guide, machines a workpi ece by electri.cal discharge 3 '
machining in a machining fluid which fills a gap formed between the wire

el ectrode 4 and the said workpi ece, and includes: 5

a work tank containing the said workpiece; 6 a guide
mechani sm positioned within the said wgAXgtank for guiding the 7

movenent of the first wire guide in an X-Y plane formed by mutually

per pendi cul ar 8 X and Y axes; 9 and a sealing -
menber whi ch covers the said guide nechanlsn1to prevent 10 | eakage of
the said machining fluid therein. 1 2. The wire-cut electrica

di scharge machine of aiml, including a first drive 2 mechani sm

for driving the novenent of the first wire guide along one of the said 3
axes, said first drive nechanismrunning along one of the said X axis and Y
axi s. '

13a

rAI '

aén

404 4
3¢
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1 3. The wire-cut electrical discharge machine of Caim1, including a
Wre.guitde 2 notion portion attached to the said first wire guide,
a novabl e gui de which guides 3 t he novenent al ong one of the axes
of the said wire guide notion portion, and a 4 gui de whi ch gui des

t he novenent of the said novabl e guide al ong the other -axis. 1 4.
The wire-cut electrical discharge na&P}ge of Cdaim3, in which the said
novable 2 guide includes a pafr~of nutually parallel guide rails
arrayed al ong one of the said ' )

17 3 axes, a feed screw positioned parallel to the guide
rails, a nut for engaging the feed 4 screw so as to be novabl e
along the said feed screw, and a casing which holds the 5 sai d nut
whereby it slides along the guide rails. 1 5. The wre-cut

el ectrical discharge machine of Caim3, including a pair of 2

mutual |y parall el guid§;rails arrayedyal ong the other of the said axes, a
feed screw 3 po§itioned par guide rails, a nut for
novabl y engagi ng t hg ‘tqe b&remﬁ

FIG.7
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T —————

4 and a casing for holding the nut, whereby said casing slides along
the guide rails. 1 6. The wire-cut electrical discharge nmachine
of.<€la¥m 3, including a second drive .2 means, arrayed outside of a
side wall of the said work tank side wall, driving the -3 novenent
of the novabl e guide al ong the guide. 1 7. The wire-cut

el ectrical discharge machine of Caim3, including a first guide 2

whi ch gui des the noverment of the no¥4£® e guide al ong the other axis and a
second 3 gui de whi ch gui des the novenent of the novable guide in
opposition to the guide 4 with respect to the first wire guide.

1 8. The wire-cut electrical discharge machine of Caim7, including
athird drive 2 means, which is attached to the second guide, for
driving the novenent of the 3 novabl e gui de. 1 9. The

wi re-cut electrical discharge machine of Claim?7, including a nut for 2

movabl y engagi ng the {=€d 3 and a casi ng which holds the nut, whereby
t he ' ' 18
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3 . casing is slidable along the guide rail. 1 -10. The -
W re~cuteel ectrical discharge machine of Caim1, including a pressurized

2 fluid supply nmeans to supply pressurized fluid to the interior of
t he sealing nmenber.. 1 11. The wire-cut electrical discharge
machi ne of Claim 10, in which the pressurized 2 fluid supply neans

I ncl udes a pressurized fluid supply path which connects the 3
pressurized fluid supply source to t®€ &eal i ng menber, a sensor provided on

the 4 seal ing nenber for detecting the pressure of the machining
fluid against the sealing 5 menber, and a fluid pressure regul ator
in the pressurized fluid supply path for 6 controlling the pressure

of the pressurized fluid in response to the output of the said 7
sensor. ' '
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