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SPECIFICATION . 

Electdcal discharge machining system 
· .... 

5. The present invention relates to an electrical dis­
charge machining (EDM)-system and, more particu­
larly, to an improved EDM system in which separate 
electrical functions are arranged for an intercon­
nected by a novel coupling instrumentation~ 

10 An EDM system commonly comprises a plurality 
of sub-sytems, i.e. a mechanical component.or 
machine propet, a power-supply unit, a dielectric­
supply unit and an electrical control unit. The power 
supply provides a succession of controlled machin-

15 ing pulses across a machining gapformed between 
a tool electrode and a workpiece to create a corres­
ponding series of electrical discharges through the 
dielectric-filled gap to remove material from the 
workpiece. The mechanical part or_ machine proper 

20 includes a column, a worktank and an electrode head 
·or a work tablewhich is associated with an electrode 
servo feed unit for controlledly advancing the tool 
electrode relative to the workpiece. The electrode 
head may also be equipped with a chip removal 

25 mechanism for reciprocating or cyclically retracting 
the tool electrode' away from the workpiece, thereby 
facilitating the removal of machining chips from the 
machining area. The dielectric-supply unit is pro­
vided to handle a machining liquid medium and 

30 deliver it into the machining gap at a controlled rate 
or pressure. The electrical control unit is required to 
act on these subsystems, thus to adequately control 
the positioning of the tool electrode relative to the 
workpiece, the-rate of relative electrode advance-

35 ment and retraction, parameters for the machining 
pulses and the rate of delivery of the machining 
liquid into the gap and may also include a variety of 
safety and regulatiort arrangements including a 
short-circuit protection and power shut-off circuitry. 

40 The control unit must be associated with a gap 
. monitoring electrical circuit unit which monitors the 
prgress of machining in the gap by sensing the gap 
current, voltage, impedance and/or the high­
frequency component in the gap voltage or current 

45 on a per~plilse or average basis, thereby judging the• 
suitability of the gap size or physical conditions; 

In conventional EDM system, the gap detector unit 
electrically connected with the machining.gap is. 
disposed ·rather remotely from the gap side in which 

50 machining discharges actually take place o·r de­
signed to detectthe voltage or current in the circuit 
at a point or· points remote from the machining gap. 

The EDM process is, however, characterized by.the 
utilization of high-energy and high-frequency tran• 

55 sient arc discharges. The resistance in the power­
supply circuit is of an extremely low value, butthe• 
presence ofstray capacitance and inductance.in the 
power circuit lines must not pe ignored . .lt should 
also be noted that the EDM gap constitutes a source 

60. ofnoise in.awide frequency band and does not· 
necessar.ily yield a precise and reliable indication of 
the state of electrical discharges or machining in the 
EDMgap. 

As detection and signal lines are lengthened, the 
65 detector and control circuits tend to malfunction due 
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to the noise which accompanies gap discharges and 
the induction caused by the current passing through 
the power-supply lines; 

In conventional EDM system, it can be said, 
70 _therefore, that the detection of the gap state has 

been achieved only incompletely, often accompa­
nied by midjudgment, and control operations based 
upon inadequate detection have tended to lead to 
unsatisfactory-results .. 

75 It is accordingly a object of the present invention 
to provide an improved EDM system having detec­
tion and control arral')gernents capable of reliably 
ascertaining the physical conditions of the EDM gap 
and discharge characteristics instantaneously occur-

80 ring ther~in and which are substantially immune 
from the induction in the.machining power circuit· 
and the noise accompanying the machining dis­
charges.· 

The invention provides an improved EDM system 
85 wherein.a gap detection or monitoring circuit unit is 

disposed in the vicinity of the EDM gap and has its 
monitoring electrical output converted to a corres­
ponding optical signal which is transmitted by an 
optical cable to the location of a control circuitunit 

90 which is remote from the EDM gap and where it is 
reconverted to the original electrical signal to act on 
a preselected control parameter.· 

The gap monitoring circuit is preferably provided 
with electromagnetic shielding. Furthermore, a con-

95 trol signal to be transmitted from a control circuit 
-unit to a control panel of the EDM machine is also 
preferably converted to an optical signal at the input 
portion and the optical signal reconverted to the 
original electrical signal at the output portion. 

100 Accordingly, the improved EDM system according 
to the present invention comprises: a mechanical 
unit constituting an EDM machine tool, a power­
supply unit for providing a succession of machining 
pulses controlledly to an EDM gap formed between a 

105 tool electrode and a workpiece in the mechanical 
unit, a machining-fluid supply unit for delivering a 
machining fluid controlledly to the EDM gap, an 
electrical control unit disposed remote from the EDM 
gap for controlling at least one of the mechanical 

. 110 unit, the power-supply unit and the machining-fluid 
suppty·unit, and a gap monitoring electrical unit 
disposed in the vicinity of the EDM gap in the 
mechanical unitfor providing an electrical signal 
representing a gap discharge condition, the gap 

115 monitoring unit having at its output an electro" 
optical transducer· and the control circuit unit having 
at its input an opto-electrical transducer, the electro­
optical transducer and the opto-electrical transducer 
being interconnected by an optical cable or trans-

- 120 mission lines. ·-
In the accompanying drii!Wihgs: 
Figure 1 is a schematic view partly elevational, 

partly in section and:partly in block form diagrama­
tically illustrating an improved EDM system 

125 embodying the prese·nt invention, and 
. Figure 2-is a circuit schematic diagrammatically 

_-illustrating the system of Figure 1; 
The EDM system shown in Figure 1 includes a 

machine·tool ormechanical unit 1 comprising a 
130 machine bed 2, a column 3, an arm 4 and an· 
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electrode head 5 assembled together in a .usual 
manner .. A spindle 6 is.carried·bythe head 5 as 
movable vertically and has at its lower end a tool · 
electrode 7 attached thereto.Aworkpiece 8 is 

5 juxtaposed with the tool electrode 7 and is carried by 
a cross-table arrangement9.which is.in tlirn 
mounted on the machine bed 2.The cross-table 
arrangement 9 includes a guide member 10for an 
X-axis displacement table 11which in turn carried a 

10 Y-axis displacementtable 12. An electrically noncon­
ductive plate 13 is disposed between the table 12. · 
and a worktable 14 on which a worktank 15 is formed 
.and stands 16 carry the workpiece 8 to electrically 
insulate the workpiece from the machine base 2. 

15 Clamp members 17 are used to fixedly mount the 
workpiece on the worktable 14 in the worktank 15. 

The.system shown also includes an EDM power 
supply comprising a DC source 18 and a power 
switch 19 shown by a transistor adapted to be turned 

20 on and off alternatively to provide a succession of 
machining pulses across an EDM gap G between the 
tool electrode 7 and the workpiece R One terminal of 
the DC source.18 and the machine base 2 are both 
grounded to.retain the.same potential.• 

25 . In an internal space of the cross-table arrangement 
9 there is disposed a gap sensing resistor 20 which 
electrically bridges between theworktable 14 and 
the machine base 2 so as to constitute a conductor in 
series with the DC.source 18, the switch 19 ahdthe 

30 EDM gap G and hence to serve to sense the gap 
current passing between the tool electrode 7 and the 
workpiece 8. The sensing resistor 20 is associated 
with a gap monitoring unit 21 which is shown 
installed with the machine base 2 but may also be 

35 disposed in the internal space.of the cross-table 
arrangement 9. The gap monitoring unit21 has an 
electro-optical transducer 22 provided at its output 
to convert the gap electrical signal derived by the 
unit 21 into an optical signal. ' 

40 The optical signal is transmitted by an optical 
cable or transmission line 23 comprising.a· bundle of 
optical fibers of a design well known in the optical 
communication art to an opto-electri.ca•Jransducer 
24 provided at the input of a register 25 constituting 

45 a portion of a control unit. The remainder ofthe 
control unit shown includes· a control circuit 26 for 
the powerswitch 19 and a control circuit27for a 
stepping motor 28 used to controlledly advance the 
tool electrode 7 in the direction of the workpiece 8. A 

50 machine fluid or dielectric-supplyunit-29 comprising 
a conductivity-adjusting vessel 30.and a pair of 
pumps 31 and 32 is also shown and may.be operated 
by the output of the register 25. .-: · · · 

Referring to Figure 2, thedischargembnitoring 
55 circuit unit 21 is shown comprising·sctiroht-trigger 

circuits 33, 34, 35 and 36, AND gates 37; 38, 39 and 
40, and.an up/down counter 41. The ele~ro-optical 
transducer 22 may comprise four light~f;lrti.itting 
elements (diodes) 42, 43, 44 ahd 45. · '.; :_.j :· · 

60 The Schmitt-trigger circuit 33 has its t~iggering 
level setat aM~xtremely. low value and·is 'pre>vided to 
sense the commencementof an electrio~f,ijjscharge 
betweehthe·tool electrode 7 and the workpiece 8. It 
is the function of this element to.detect the'occurr-

65 ence of a gap electrical discharge which 'f!!iY be of 

2 

. minute current. The Schmitt-trigger circuits 34 and 
35 are triggered when the discharge current detected 
through the sensing resistor 20exceeds a minimum 
and maximum permissible value lmin and lmax set 

70 therefor, respectively. The Schmitt-trigger circuit 36 
has its triggering level setto be slightly higher than 
that of the Sch mitt-trigger circuit 35. 

The output of the Schmitt-trigger circuit 33 is 
applied to the four AND gates 37 to 40. The outputs 

75 of Scmitt-tri·gger circuits 34, 35 and 36 are applied 
directly to the AND gates 38, 39 and 40, respectively 
and also via inverter gates to the AND gates·37, 38 
and 39, respectively. 
. ·It is seen therefore that when the discharge current 

80 detected is lower than the minimum value lmin, only 
the Schmitt-circuit33 is triggered. Since the other 
circuits 34 to 36 are each in an untriggering state, 
only the AND gate 37.is turned to .provide a "1" 
output while the other AND gates 38 to 40 remain to 

85 have an "O" output. 
When the discharge current detected exceeds the 

minimum value I min but is lower than the maximum 
value lmax, the Schmitt circuits 33 and 34 are 
triggered to cause only the output of the AND gate 

90 38to.beturnedto "1''.When th:e discharge is of a 
currentwhich exceeds the value lmax but is not 
sufficient to ca1Jse the circuit 36 to be triggered, only 
the output of ttie AND gate 39 is turned to 1. When 
an abnormal, excessive discharge is generated 

95 which is oh greater current, only the output 40 is 
turned to "1 ''~ 

The up/doWn counter 41 shown is one having 
four-bitdisplays41-1, 41-2, 41-3and 41-4 and also a 
count-up terminal 41-5, a count-down terminal 41-6 

100 and a· reset input terminal 41-7 adapted to receive 
the output pulses of AND gates 37, 39 and 40, 
respectively~;· · 

In the st~te.shown, the display 41-3 is actuated to 
indicate the ~tate ;'1" to cause the corresponding 

105 light-emittec;teleinent 44 to illuminate. In this state, 
when the count-up terminal 41-5 is furnished with an 
.output pulse '.ofthe AND gate 37, the display 
indicating "1'~ ·;~:shifted to 41-4. When this state is 
established,,-no shifting takes place ifthere is a 

110 . further input to the count-up terminal 41-5. · · 
The count~d6wnterminal 41-6 is furnishedwith an 

output pulse from the AND gate 39. Eachtime it is 
furnished, th~ display indicating "1 "is shifted by 

' one bit ahd this continues until the portion 41-1 is ' 
115 reached. · 0: 

Furthermt>re, ~hen the resetterminal 41,7 is 
. furnished wlttun outpi.Jt·pulse ofthe AND gate 40, 
. the "1" displ~yisshifted, regardless of its particular 
previous pqsitfon, to the portion 4H, 

120 The first tQ fourth display portions 41-1 to 41 •4 of 
· the four bit di$play counter 41 are arranged to 
correspond t9 'th~four light-emitting elements 42 to 
45, respectiv~!Y·:A light-emitting element is illumin­
ated which !:*~f.~t'ponds to a display thatindicates 

125 the "1" stattiLftJ~·light signal is transmitted· through 
the.optical tritriismission line, i.e. optical cable, to the 

. opto-eleCtric;:af t~ansducer 24; • 
The opto.;el$¢trical transducer 24 comprjses,foui' 

photo-elec:ttjp,lil .ce>nverting elements 46 to 49. The 
130 input regit:tt$~25eomprises amplifiers 50to 53·and a 
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memory54. 
The switching control circuit 26 for the EDM power 

switch 19 comprises AND gates 55 to 58, timers 59 to 
62 which adjustably sets a time interval i:off between 

5 successive machining voltage pulses, a timer 63 for 
setting the duration i:on of machining pulses, an OR 
gate 64 and an RS bistable element 65. 

The memory 54 is used to memorize the same 
contents as indicated by the display of the up/down 

10 counter 41 and the memorized data are transmitted 
to the switching control circuit 26 and to the 
stepping-motor control circuit 27. 

The stepping-motor control circuit 27 operates to 
drive the stepping-motor 28 at a rate determined by 

15 the record position in the memory 54-1. Thus, the 
stepping-motor 28 is rotated at a maximum rate 
when the record position of the memory 54 lies at 
the uppermost bit 54-4 and at a slower rate as the 
record position is shifted to a lower bit. The machin-

. 20 ing feed of the electrode 7 relative to the workpiece 8 
is effected accordingly. lfthe record position stays at 
the lowest bit 54-1 for a predetermined period of 
time, the rotation of the stepping motor 28 is · · 
reversed and driven quickly to allow a reciprocation 

25 of the tool electrode 7. Besides controlling the 
advance rate of this category, various modes of 
servo control are possible. In the case of a differen­
tial servo control operation, for example, the switch­
ing of a reference voltage supply may be effected. 

30 In the switching control circit 26, the inversion of 
the bistable device 65 to the set state causes the 
switching element 19 to be conducting to allow a 
voltage from the power supply 18 to be applied 
between the tool electrode 7 and the workpiece 8 

35 thereby permitting an electrical discharge to be 
effected across the machining gap G and at the same 
time causes the .timer 63 to operate. The timer 63 
upon lapse of a predetermined time ton provides a 
short output pulse to reset the RX bistable device 65. 

40 Then, the switch 19 is rendered nonconducting and 
the timer corresponding to the record position of the 
memory 54 is actuated. In the state shown, the 
recordd position of the memory 54 lies at the bit 54-3 
so that the reset signal of the RS bistable device 65 

45 operates the timer 61 via the AND gate 57. 
The timer interval or off-time i:off between succes­

sive machining voltage pulses is set at various 
values at timers 59 to 62. Here, the timer 59 provides 
a longest off-time -roff and timers 60, 61 and 62 

50 provide successively reduced values for the off-time 
i:off. The timer 59, 60, 61, 62 is thus selectively 
actuated according to the foregoing process and, 
upon expiration of a particular time-duration -roff set 
therein, provides a short output pulse which feeds 

55 via the OR gate 64 into the set terminal of the RS 
bistable device 65 to bring it into a set state. The 
process is effected cyclically and a succession of 
machining pulses ensue. 

In the course of electrical discharge machining 
60 with the control arrangement shown, when an 

electrical discharge which is too weak in the machin­
ing action is created, the: 1-display position of the 
up/down counter 41 :and the 1 ~record position of the 
memory 54 are stepped up to their respective 

65 uppermost bits. This c~ses the tool electrode 7 to 
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be advanc~d at a greater rate and the pulse interval 
i:off to be reduced. On the other hand, when an 
electrical discharge which exceeds in intensity a 
preselected maximum permissible extent occurs, 

70 the 1-record position of the memory 54 is stepped 
down to the lowermost bit to cause the rate of 
electrode advancement to be reduced and the pulse 
off-time i:off to be increased. 

3 

In the arrangement shown, the sensing resistor 20 
75 and the associated unit 21 for monitoring the 

discharge state in the gap Gin response to the input 
terminal voltage are disposed in the vicinity of the 
machining gap G. Locating this unit at a zone in 
which it is substantially completely shielded from 

80 the electro-ma_gnetic radiation ensures a reliable 
detection of the discharge condition in the gap 
without influence of the noise generated in the 
discharge site. Furthermore, the use of an optical 
transmission line to transmit the detection signal in 

85 the present sytem makes it to be substantially 
immune from the induction by the machining cur­
rent and power circuit to allow a desired control 
operation to be accomplished with reliability. 

It should be appreciated that implementations of 
90 the present invention are not limited to the particular 

embodiment illustrated. Thus, any possible form of 
determination of gap discharge conditions, any 
possible choice of gap variables for detection, any 
possible arrangement of logic circuits, any practic-

95 able form of electrode feed and any particular form 
of the application of machining pulses may be 
employed. Furthermore, the illustrated system can 
be modified such that electro-optical transducer 
elements 42 to 45 may be operated directly by 

100 output pulses of Schmitt-trigger circuits 33 to 36 or 
by output pulses of AND gates 37 to 40 to provide 
converted optical signals for transmission by the 
optical cable 23. 

In the illustrated system, the sensing resistor 20 is 
105 shown installed in the cross table and the associated 

gap minitoring unit in the machine base, although it 
should be noted that these may alternatively be 
located within the spindle 5, the electrode head 5, 
the arm 4 or the column 3, thus essentially in the 

110 vicinity of the EDM gap. 
It should be noted that the present invention is 

applicable to not only a sinking-type EDM but also a 
wire-cut EDM system. 

115 CLAIMS 

1. An electrical-machining machine tool for car­
rying out an electrical discharge machining process 
on a work-piece when mounted on said tool in 

· 120 electrical discharge machining relationship with an 
electrode system of said tool, and having electrical 
control means for controlling said process in accord· 
ance with conditions prevaiing in an electrical dis­
charge machining gap that separates said work· 

125 piece from said electrode system; said control 
means being disposed remotely from said gap, 
wherein 

(a) said gap conditions are ~onitored by electrical 
gap-monitoring means disposed relatively close to 

130 said gap, 

(.( v; 
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mernory54. 
The switching control circuit26 for the _EDM ,power 

switch .19 ce>mprises AND gates 5.5 to 58, timer!! 59 to 
62 which adjustably sets a time interval i;off between 

5 successive machining voltag~ pulses, a timer 63 for . 
. ·.setting the dvration i;on of.machini.ng.pulses, an OR 
gate 64 and an RS bistable element 65., ·. . , . 

The memory 54 isusecUo memorize the same 
contents as.indicated 'by the display of the up/de>wn 

1 O counter 41 and the memorized data are transmitted . 
to the i;witching control circuit26 and tp the 
st~pping-motor contra.I drcuit27. · . 

The stepping-motor.contr9l.circui1: 27 operates to 
drive .the stepping-motor 28 at a rate de_termined· by 

15 the record position in the memory 54-i. Thus, the 
stepping-motor 28 is rotated at a maximu·m rate 

. . when the record positiQn of the memory 54 lies at 
. 'the upper.most bit 54~4 and at a slower rate as the 
· record position is shifted to a lower bit. The machin-

20 ing feed of the electrode 7 relative to the workpiece 8 
is effected accordingly. If the record position stays at 
the lowest bit 54-1 for a predetermined period of 
time, the rotation of the stepping motor 28 is 
reversed and driven quickly to allow a reciprocation 

25 of the tool electrnde 7. Besides controlling the 
advance rate of this category, various modes of 
servo control are possible. In the case of a differen­
tial servo control operation, for example, the switch­
ing of a reference voltage supply may be effected. 

30 In the switching control circit 26, the inversion of 
the bistable device 65 to the set state causes the 
switching element 19 to be conducting to allow a 
voltage from the power supply 18 to be applied 
between the tool electrode 7 and the workpiece 8 

35 thereby permitting an electrical discharge to be 
effected across the machining gap G and at the same 
time causes the timer 63 to operate. The timer 63 
upon lapse of a predetermined time i;on provides a 
short output pulse to reset the RX bistable device 65. 

40 Then, the switch 19 is rendered nonconducting and 
the timer corresponding to the record position of the 
memory 54 is actuated. In the state shown, the 
recordd position of the memory 54 lies at the bit 54-3 
so that the reset signal of the RS bistable device 65 

45 operates the timer 61 via the AND gate 57. 
The timer interval or off-time i;off.between succes­

sive machining voltage pulses is set at various 
values at timers 59 to 62. Here, the timer 59 provides 
a longest off-time i;off and timers 60, 61 and 62 

50 provide successively reduced values for the off-time 
i;off. The timer 59, 60, 61, 62 is thus selectively 
actuated according to the foregoing process and, 
upon expiration of a particular time-duration i;off set 
therein, provides a short output pulse which feeds 

55 via the OR gate 64 into the set terminal ofthe RS 
bistable device 65 to bring it into a set state. The 
process is effected cyclically and a succession of 
machining pulses ensue. 

In the course of electrical discharge machining 
60 with the control arrangement shown, when an 

electrical discharge which is too weak in the machin­
ing action is created, the 1-display position of the 
up/down counter41 and the 1-record position of the 
memory 54 are stepped up to their respective 

65 uppermost bits. This causes the tool electrode 7 to 
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be advan~ed at a greater rate and the pulse interval 
i;off to be reduced. On the other hand, when an . 
electrical discharge which e~ceeds in intensity a 
preselected maximum permissible extent occurs, 

70 the 1-record:position of the memory54 is stepped 
down· to the lowermost bit to cause the rate of . 
electrode advancement to be reduced and the pulse 
off-time i;offto be increased. 

3 

In the arrangement shown, the sensing resistor 20 
75 and the associated un.it 21 for monitoring the 

discharge state in the gap Gin.response to the input 
terminal VQltage are disposed in the Vicinity Of the 
machining gap G. Locating this unit at a zone in 
which it. is substantially completely shielded from 

80 the electro-magnetic radiation ensures a reliable 
detection of the discharge condition in the gap 
without influence of the noise generated in the . 
discharge site. Furthermore, the use of an optical 
transmission line to transmit the detection signal in 

85 the present sytem makes it to be substantially 
immune from the induction by the machining cur­
rent and power circuit to allow a desired control 
operation to be accomplished with reliability. 
. It should be appreciated that implementations of 

90 the present invention are not limited to the particular 
embodime.nt illustrated. Thus, any possible form of 
determination of gap discharge conditions, any. 
possible choice of gap variables for detection, any 
possible arrangement of logic circuits, any practic-

95 able form of electrode feed and any particular form 
of the application of machining pulses may be 
employed. Furthermore, the illustrated system can 
be modified such that electro-optical transducer 
elements 42 to 45 may be operated directly by 

100 output pulses of Schmitt-trigger circuits 33 to 36 or 
by output pulses of AND gates 37 to 40 to provide 
converted optical signals for transmission by the 
optical cable 23. · · 

In the illustrated system, the sensing resistor 20 is 
105 shown installed in the cross table and the associated 

gap minitoring unit in the machine base, although it 
should be noted that these may alternatively be 
located.within the spindle 5, the electrode head 5, 
the arm 4 or the column 3, thus essentially in the 

110 vicinityoftheEDMgap. 
. It should be noted that the present inv.ention is 
applicable to not only a sinking-type EDM but also a 
wire-cut EDM system •. 

115 CLAIMS 

1.. An electrical-machining machine tool for car­
rying out an electrical discharge machining process 
on a work-piece when mounted on said tool in 

120 electrical discharge machining relationship with an 
electrode system of said tool, and having electrical 
control means for controlling said process in accord­
ance wi.th conditions prevaiing in an electrical dis~ 
charge machining gap that separates said. work-

125 piece from said electrode system, said control 
means being disposed remotely from.said gap, 
wherein · · 

(a) said gap conditions are monitored by electrical 
gap-monitoring means disposed relatively close to 

130 said gap, · · · 
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(b) electrical output signals of said monitoring 
means are converted info corresponding optical 
signals by electro-optical converting means dis­
posed close to said i'ncfoitoring means. 

5 (c) said corresponding optical signals are transmit-
ted by optical transmission line means to opto­
electrical converting means disposed closetosaid 
control means, 

(d) said optical signals are re-converted into 
10 corresponding electrical signals by said opto­

electrical converting means, and 
(e) said control means is responsive to said 

corresponding electrical signals. 
2. An electrical-machining machine tool accor.d-

15 ing to Claim 1, including 
(a) electrical gap-monitoring means disposed 

close·to said machining gap, 
(b) electro-optical converting means disposed 

close to said monitoring means for converting 
20 electrical output signals ofsaid monitoring means 

into corresponding optical signals, 
(c) opto-electrical converting means disposed 

adjacent said control means for supplying "thereto 
electrical signals dependent on said machining gap 

25 conditions, and 
(d) optical transmission line means for conveying 

said corresponding optical signals to said opto-
electrical converting means. · 

3. A process of electrical discharge machining a 
30 workpiece when disposed in electrical discharge 

machining relationship with an electrical discharge 
machining electrode system, which process is con­
trolled automatically by control means disposed 
remotely from a machining gap that separates said 

35 workpiece and said electrode system in accordance 
with conditions prevailing in that machining gap, 
wherein electrical signals dependent on said 
machining gap conditions are converted at a posi­
tion close to said gap into corresponding optical 

40 signals, which signals are then transmitted along 
optical transmission line m·eans and are subsequent­
ly reconverted at a position adjacent said control 
means into cofrespondirig electrical signals, which 
electrical signals are supplied to said control means 

45 as control signals. 
4. An electrical discharge machining (EDM) sys­

tem comprising: 
a mechanical unit constituting an EDM machine 

tool; 
50 a power supply unit for providing a succession of · 

machining pulses controlledlyto an EDM gap 
formed betWeen a tool electrode and a workpiece in 
said mechanical unit; 

a. machining~fluid supply unit for delivering a 
55 . machining fl!Jid eontrolledly to said EDM gap; 

· .. an electrical control unit disposed remote from 
said EDM gap for controlling at least one of said 
mechanical unit; safd power-supply unit and said . 
mactiining fluid supply unit; and 

60. a gap moriitoi'i.ng electrical unit disposed in the 
vicinity of the EDM gap in said mechanical unit for 
providing an electrical signal representing a gap 
discharge condition, . .. 

said gap monitoring unit having at its output an 
65 electro-optical transducer, 
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sai~ cqntrol circuit unit having at its input an 
opto-eleCtrical transducer, · 

said electro-optical transducer and said opto­
electrical transducer being interconnected by an 

70 optical transmission line. 
· 5~ · An electrical-machining machine tool accord­

ing to any ()fthe Claims 1 to3, susbstantially as -
hereiribefore described with reference to, and as 
illustrated in, Figure 1. alone or in combination with 

75 Figure 2 of the accompanying drawings. - -
6. A process of electrical discharge machining 

according to Claim 3, substantially as hereinbefoi"e 
described with reference to Figure 1 alone or in 

·combination with Figure 2 of the accompanying 
80 drawings. · · · 

4 

_ 7. A workpiece that has been subjected to an 
electriCal discharge machining process according to 
Claim 3 or Claim 6, or on a machine tool according to 
any one of the Claims 1to5. 
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