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plied to the sealing system. A further object of the present invention is
to The present invention relates generally to a    seal the arm  unit
without introducing unwanted Wire-cut electroerosion apparatus. More
specifical-  bubbles into the machining area of the processing ly, the
present invention relates to a wire-cut elec-   5   tank. trical discharge
machining ("EDM") apparatus for       Another object of the present
invention is to performing submerged machining.                    seal the
arm unit without agitating the machining fluid at the machining location.
Background of Invention                                Another object of
the present invention is to 10  provide an electroerosion apparatus in
which fluid In wire-cut EDM, electrical discharge machin-  is allowed to
escape in a controlled flow. ing may be performed with the workplace sub-
A further object of the present invention is to merged in a processing tank
that is filled with a  provide an effective means for collecting machining
machining fluid. A wire electrode runs between an  fluid escaping from the
tank and returning it to the upper guide head and a lower guide head with
the   16  processing tank. two guide heads mounted on an upper arm unit
Another object of the present invention Is to and a lower arm unit,
respectively.     .          provide an electroerosion apparatus in which a
In such machines, an opening is made in the     space between the arm unit
and an adjacent mem- processing tank for inserting the lower arm unit   ber
is maintained precisely. with the lower guide head into the tank.
Positioning   20  Additional objects, advantages and novel fea- of the
workpiece relative to the wire electrode is  tures of the invention will be
set forth in part in the accomplished by moving the processing tank in
description which follows, and in part will become two orthogonal
directions in a plane parallel to its  apparent to those skilled in the art
upon examina- base. One direction is parallel to the axis of the  tion of
the following or may be learned by practice lower arm unit and the other
direction is parallel to  25  of the invention. The objects and advantages
of the the tank wall having the opening.                  invention may be
realized and attained by means In this type of wire-cut EDM apparatus, the
of the instrumentalities and combinations particu- space between the
opening and the lower arm unit   larly pointed out in the appended claims.
must be sealed to prevent leakage of the machin-       The present
invention generally relates to a ing fluid from the processing tank.
Various configu-  3o   wire-cut electrical discharge machining apparatus
rations for sealing proposed in the past are illus-  ("EDM") in which an
opening is formed in the wall trated in U.S. Patent No. 4,565,915 to
Girardin, U.S.  of the processing tank for passage of a lower arm Patent
No. 4;918,279 to Babel et al., U.S. Patent  unit. The processing tank is
filled with a machining No. 4,647,747 to Goto, U.S. Patent No. 4,808,786
fluid for performing submerged machining oper- to Shinkai, et:al., and U.S.
Patent No. 4.992,640 to  35  ations on the workpiece. In one preferred
embodi- Tanaka, et al. As shown in Figure 15, some of      ment injection
nozzles associated with a sliding these conventional arrangements use a
sealing      plate are provided to hydraulically "seal" the space plate 4
provided between the opening 3 and the     between the arm unit and the
opening in the pro- lower arm unit 1. Sealing members are then placed
cessing tank wall. These injection nozzles inject a between the sealing
plate 4 and the wall of the   40  compressed fluid from the periphery of an
opening processing tank 2 and also between the wall and    in the slide
plate towards the arm unit and the the lower arm unit 1. The positioning of
sealing   processing tank. In this arrangement, this ener- members between
the sealing plate 4 and the        gized flow of compressed fluid prevents
fluid in the lower arm unit 1, however, creates a problem in    processing
tank from escaping through the space terms of frictional resistance, also
called the seal-  45  between the slide plate opening and the arm unit. ing
resistance. Among other problems, the sealing  This arrangement reduces the
sealing resistance resistance may cause the lower arm unit to deform
against the arm unit, since no sealing members thereby degrading machining
accuracy.              physically contact the arm unit. This, in turn, im-
proves machining accuracy. Summary of the Invention
50      Preferably a shield plate is placed near the outlet of the
injection nozzles to prevent the com- An object of the present invention is
to provide  pressed fluid from flowing directly into the middle an
electroerosion apparatus which reduces the      of the processing tank. The
shield plate prevents sealing resistance to the arm unit and also im-
the machining fluid from becoming agitated which proves the machining
accuracy.                55  further improves the machining accuracy. Addi-
Another object of the invention is to provide a  tional structure may be
advantageously provided to tank sealing system for an electroerosion
apparatus  remove bubbles caused by the injection of com- which seals the
arm unit when power Is not sup-    pressed fluid and direct the bubbles
toward the 2    
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and away from the machining     FIGURE 12 is a cross-sectional view of a
third area of the tank.                                    embodiment of
the invention; In accordance with a further preferred embodi-   FIGURE 13
is a cross-sectional side view of the ment of the present invention, and in
accordance    third embodiment of the invention; with its objects and
purposes, the wire-cut elec-   5  FIGURE 14 is a cross-sectional view of a
fourth trical discharge machining apparatus may also        embodiment of
the invention; comprise a processing tank having an opening for     FIGURE
15 is a cross-sectional view of a con- the passage of a lower arm unit. A
covering mem-     ventional sealing apparatus for an EDM ma- ber, placed
around the arm unit, covers the open-    chine. ing by sliding side-to-side
with the arm unit. Ma-  10 chining fluid flows in the space between the
cover-  Detailed Description of the Preferred Embodiments ing member and
the arm unit. A sub-tank may be provided for catching and recirculating the
fluid     Reference will now be made in detail to the flowing between the
arm unit and the covering     presently preferred embodiments of the
invention, member. Also, the covering member may have a   15  examples of
which are illustrated in the accom- recessed portion connected to an
aspirator for    panying drawings. drawing in machining fluid. The sealing
resistance    Figure 1 illustrates a cross-sectional view of between the
slide plate and arm unit is reduced   one embodiment of the wire-cut EDM
apparatus. In and machining fluid flow controlled.              this
embodiment, a workpiece 2 is submerged into 2o a processing tank 3 filled
with a machining fluid 15. Brief Description of the Drawings
A wire electrode 1 is guided from an upper guide unit 8 (schematically
shown), to a lower guide unit The accompanying drawings, which are incor-
9 (schematically shown), to a pulley 11, and then porated in and form a
part of the specification,  through the inside of a pipe 6. illustrate
various embodiments of the present in-  25  The processing tank 3 is
supported by a table vention and, together with the description, serve to
4A and a saddle 4B that sits on a bed 7. The table explain the principles
of the invention. In the draw-  4A moves along an X-axis; which is in a
direction ings:                                             parallel to the
wall of the processing tank 3 having FIGURE 1 is a cross-sectional view of
one em-   an opening 24, and the saddle 4B moves along a bodiment of the
wire-cut EDM apparatus of the   30  Y-axis, which is in a direction
parallel to the axis of present invention;                             the
pipe 6. This enables two-dimensional position- FIGURE 2 is an enlarged,
fragmentary cross-     ing of the processing tank 3 with respect to the
sectional view of the sealing arrangement in    workpiece 2. Figure 1;
The machining fluid 15 may be drained FIGURE 3 is a partial front view of
the embodi-  35  through the drain outlet 23 by the release of a drain ment
of Figure 1;                               valve 27. Each of the guide
units 8 and 9 has an FIGURE 4 is an enlarged, fragmentary view of
associated fluid flushing nozzle 10 (illustrated sche- the positioning
plate in Figure 3;              matically). The upper guide unit 8 is
supported by FIGURE 5 is a cross-sectional view showing one  an upper arm
(not illustrated) and the lower guide embodiment of the seal for when the
power is  40  unit is supported by a lower arm unit 5. The lower cutoff;
arm unit 5 is positioned inside the cylindrical pipe FIGURE 6 is an
enlarged, fragmentary cross-     6 and both pass into the processing tank
through sectional view of the seal shown in Figure 5;  the opening 24 in
the wall of the tank 3. FIGURE 7 is a cross-sectional view showing the
Hereinafter, the term "arm unit" will be used to sealed state of the seal
in Figure 5;      45  refer to both the lower arm unit 5 and the pipe 6.
FIGURE 8 is a partial front view showing a         A slide plate 14 is
positioned between the second embodiment for the seal for when the
opening 24 of the processing tank 3 and the arm power is cut off.
unit. Slide plate 14 may advantageously be gen- FIGURE 9 is a
cross-sectional view showing a    erally rectangular in shape, having an
opening at or second embodiment of the seal of the present  50  about its
center for passage of the arm unit. The invention;
slide plate 14 covers the opening 24 and serves as FIGURE 10 is an
enlarged, fragmentary cross-    a sealing means. An outside edge of the
slide plate sectional view showing the sealing arrangement  14 is attached
to a plate holding guide 12 by a seal of Figure 9;
member 13. The plate holding guide 12 is con- FIGURE 11 is a perspective
view showing the   66  nected to the inside wall of the processing tank 3.
positioning of the prism unit and the partition    A plurality of injection
nozzles 16 are located plate in the embodiment of Figure 9;            on
the inside surface of the slide plate 14 facing the pipe 6. The injection
nozzles 16 are best ap- 3    
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enlarged view of Figure .2. As    Thus, the shield plate 40 is placed near
the outlet shown in Figure 2, the slide plate 14 preferably  of the
Injection nozzle 16 and parallel to the slide comprises a pair of plates
14A and 14B positioned  plate 14. Although varying with the fluid injection
adjacent each other. The injection nozzle 16 and a  pressure, the length of
the washer 41 is preferably compressor chamber 20 are formed in a space   5
on the order of at least 3 mm. A relief groove 44 is between the plates 14A
and 14B, and a supply     preferably machined into the inside edge of the
conduit 19 is formed in the plate 14B. The outlet of  shield plate 40 for
enhancing the buffering function the nozzle 16 is disposed on the face of
slide plate  of the injected fluid. The space 43 between the 14 near the
periphery of the space between the    shield plate 40 and the pipe 6 is
narrower than the arm unit and the face of the slide plate 14 which  10
spaces 21 and 22, preferably the space 43 is on opposes the arm unit.
the order of from about 0.2 mm to 1.0 mm. The injection nozzles 16 may be
supplied with     The spaces 21 and 22 should preferably be fluid under
pressure by a pump 25 (indicated sche-  maintained as precisely as possible
for the proper matically) through supply pipe 17, pipe coupling  control of
the fluid flow. Since the arm unit does 18, supply conduit 19, and
compressor chamber  15  not move up or down, the pipe 6 and the slide 20.
The pressurized fluid Is preferably supplied  plate 14 can be kept in their
initial position. The from the pump 25 under the control of a valve,. not
arm unit, however, does move to the right and left. shown, but which, as
will be understood by the    Therefore, the slide plate 14 must also move
in artisan, may be magnetically or electrically ac-  order to maintain this
spacing. Therefore, as shown tivated. Advantageously, the machining fluid
may   20  In Figure 3, a positioning plate 64 is provided on be used as the
source for this pressurized fluid.  both sides of the arm unit to maintain
the spaces. The injection nozzles have a tip 16A which is     As best seen
in Figure 4, the positioning plate 64 narrower than the base 16B and is
directed to-    may be fastened to the slide plate 14 by screws wards the
inside of the processing tank 3 so that  with the tip of the plate 64
touching the pipe 6. The fluid may be forced into the processing tank 3.
25  positioning plate 64 causes the slide plate 14 to The pressurized fluid
creates a fluid flow, in-  move with the pipe 6 while maintaining the size
of dicated by the arrow 26B, along the surface of the  the spaces 21 and
22. pipe 6 towards the inside 21 of the processing tank   As will be
apparent to the artisan from reading 3. This flow acts as a hydraulic
curtain to prevent  the above, absent any additional sealing structure,
fluid in the tank 3 from escaping. As shown in  30  whenever the power
supplied to the wire-cut EDM Figure 2, the fluid flows in the space between
the  apparatus is cut off, the supply of pressurized fluid pipe 6 and the
edge of the slide plate 14. A second  from the pump 25 will stop, thereby
permitting fluid flow, indicated by the arrow 26A, is created  machining
fluid 15 to drain through the space be- along the iriside of slide plate
14. When the fluid  tween the slide plate 14 and the pipe 6. flow 26A
approaches the pipe 6, it merges with the   35  Machining fluid 15 could be
drained through fluid flow 26B. The confluence of the two flows 26A  the
drain outlet 23 whenever a working operation is and 26B prevent fluid from
leaking out of the space  finished. However, this is not a very efficient
mode :~between the pipe 6 and the slide plate 14.         of operation.
Therefore, the use of additional seal- Should the velocity of the fluid
flow from the  ing structure is desirable. injection nozzles 16 become
excessively high, the   40  In one embodiment, as shown in Figures 5
machining performance will become degraded be-    through 7, this
additional sealing means may com- cause an excessively high fluid flow
velocity     prise a clamp band 31 having a sealing ring 30 causes
agitation of the machining fluid in the pro-  attached to its inside
perimeter. Figure 5 depicts cessing tank 3. This in turn could cause the
wire  the clamp band 31 in its open, non-sealing posi- electrode 1 to
vibrate. Also, an excessively high   45  tion, while Figure 7 depicts the
clamp band 31 in velocity flow may draw air in from the space 22   its
closed, sealing position. In the sealing position, and create air bubbles.
The introduction of bubbles  the sealing ring 30 is firmly attached to the
pipe 6, into the processing tank 3 may cause a reduction  thereby sealing
the space between the pipe 6 and in the resistivity of the dielectric
machining fluid.  the clamp band 31. The clamp band 31 is con- Therefore in
the embodiment of Figure 2, a   50  nected to the outer wall of the slide
plate 14. A shield plate 40 is advantageously positioned down-  cylinder 32
is attached to the slide plate 14 and stream of the outlet of the nozzles
16. The shield  houses a piston 33, part of a piston rod 34, and a plate 40
prevents the fluid in the tank 3 from    spring 35. becoming agitated and
also prevents bubbles from      The operation of the sealing means is as
fol- being introduced into the tank. The shield plate 40   55  lows. When
power is supplied to the EDM appara- may be attached to the inside rim of
the slide plate  tus, a pump 36 pushes the piston 33 to its open 14b by a
bolt 42 and a washer 41. The washer 41   position as shown in Figure 5.
When the power is spaces the shield plate 40 from the slide plate 14.  cut
off, the spring 35 forces the piston back to its 4    



7                 EP0483071 B1                      8 closed, sealing
position as shown in Figure 7. By  wall of the processing tank 3 and in the
partition having the spring 35 push the piston 33 into its  plate 50 to
maintain the machining fluid surface at closed, sealing position, the clamp
band 31 tigh-  a desired level. tens around the pipe 6 and seals the space
without   In this embodiment, most of the fluid injected consuming any
energy. Alternatively, compressed   s   from the injection nozzle 16 passes
upward through air may be used in place of the spring 35 for the  the prism
unit 49. Any bubbles mixed in with the clamping purpose.
fluid dissipate at the surface of the fluid. This A further embodiment of
this sealing means is  structure prevents the bubbles from returning down
shown in Figure 8. In this embodiment, the space  into the processing tank
where they might degrade around the pipe 6 is sealed with two clamp halves
10   machining performance. 56 and 57. The clamp halves 56 and 57 are in
the      Advantageously, a suction device may also be shape of two
symmetrical semi-circular arcs. A pair  included in the processing tank 3.
As shown in of cylinders 58 and 59 respectively press the     Figure 9,
suction pipe.55 may be inserted into the clamp halves 56 and 57 against the
pipe 6 and the  machining fluid from above the processing tank 3 holding
plate 60, thereby sealing the space be-  15  and prism unit 49. This
suction pipe 55 is con- tween the side plate 14 and pipe 6. In this embodi-
nected to a suction device to draw off gas from the ment, an efficient and
uniform sealing condition is  dissipating bubbles at the surface of the
fluid in the obtained by the use of two symmetrical clamp      prism unit
49. The suction pipe 55 and suction halves.
device preferably includes a filtering unit (not Another embodiment of the
present invention is  20  shown) for separating the bubbles from the ma-
shown in Figures 9 and 10. Reference numerals     chining fluid, the latter
being returned to the pro- used in Figures 9 and 10 that are also found in
the  cessing tank 3 or fluid reservoir. As will be appar- other embodiments
depict similar elements. In this  ent to the artisan, the suction device
and suction embodiment, the slide plate 14 is positioned to the  pipe 55,
are not essential as most bubbles will be outside of the processing tank 3.
The unit 16a of  25  sufficiently eliminated by the prism unit 49. the
injection nozzle 16 is formed independently of    A third embodiment of the
invention, shown in the slide plate 14 and is fastened onto the slide
Figures 12 and 13, includes a processing tank 3 plate 14.
having an opening 24 in one of its walls. In this Additionally, as shown in
Figure 11, a prism   embodiment a non-loading, axial sliding seal is unit
49 may be provided in the processing tank 3.  30  used. The opening 24 is
closed by a covering The prism Uhit 49 provides a fluid "room" which
member 114. The covering member 114 comprises surrounds the shield plates
40A and 40B. The      a plate-like member having a through hole for prism
unit 49 preferably has a square-shaped cross  passage of a lower arm unit
112. The lower arm section with an opened upper end and a lower end  unit
112 is supported by the column C and extends closed by a bottom plate. The
arm unit penetrates  35  into the processing tank 3. the tank wall through
an opening in the lower         The covering member 114 fits inside a guide
portion of the prism  unit 49. As best seen in    frame 141, which is
secured to the wall of the Figures 9 and 10, the prism unit 49 has shield
processing tank 3, for example by screws. Two plates 40A and 40B positioned
Inside it. Shield   seals, 143A and 143B, seal the covering member plates
40A and 40B are preferably fastened to the   40  114 with respect to the
guide frame 141 while prism unit 49 by means of bolt 42, washers 41 A
allowing the covering member 141 to move in the and 41 B, and nut 62. As
shown in Figures 9       X axis direction as indicated in Figure 12.
through 11, a partition plate 50 is fastened to the   An annular member
116A is secured to one walls of the processing tank 3. The partition plate
end of the covering member 114. The member 50 preferably extends below the
surface of the   45  11 6A creates an annular space 118 with respect to
machining fluid and partitions only an upper layer  the arm unit 112.
Preferably, the space 118 is on of the fluid. As will be understood by the
artisans,  the order of about 0.05 to 0.1 mm. similar structure can be used
with the embodiment     A sub-tank 119 is positioned beneath the pro- of
Figures 1 and 2.                               cessing tank 3 and covering
member 114. The The prism unit 49 and partition plate 50 create  50
sub-tank 119 collects machining fluid passing a fluid room which leads any
bubbles generated by  through the annular space 118. While its capacity the
injected tank sealing fluid upward toward the  will vary depending on the
size of the tank 3 and surface of the machining fluid. The partition plate
other factors, for a typical wire-cut EDM installation 50 prevents bubbles
from disbursing throughout    the capacity of the sub-tank 119 is
preferably on the tank 3. The shield plates 40A and 40B provide  55  the
order of about 3 liters. efficient shielding between the fluid injected
from   A shield plate 120 is positioned behind the the injection nozzles 16
and the wire electrode.  covering member 114 and moves along the X axis
Weirs 3A and 50A (Figure 11) are provided in the  with the arm unit 112.
The shield plate 120 moves 5    
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member 121, which is fastened to a   to the precise form disclosed, and
obviously many guide rail 119' positioned at the bottom of the sub-
modifications and variations are possible in light of tank 119. The shield
plate 120 has an opening      the above teaching. For example, in a power
cut off through which the arm unit 112 passes.             situation, a
shield plate may be provided in the rear A seal 122 is used to prevent the
machining    5   of the slide plate 14 so that any fluid that leaves fluid
from flowing to the column side of the shield  the opening 24 may be led to
a supplemental tank plate 120. The seal 122 preferably only applies a  as
quickly as possible. Various modifications may very slight contact pressure
against the arm unit  also be made to the power cut off sealing embodi- 112
to avoid applying a load to the arm unit 112   ments. Also, the invention
is not intended to be during motion of the processing tank 3.       10
limited to the described structures for collecting As best seen in Figure
13, the guide frame 141  and recirculating fluid from the work tank as
other is preferably rectangularly shaped and includes    devices may also
advantageously be used. The sides 141 A, 141 B. 141 C, and 141 D which
surround  embodiments were chosen and described in order the opening 24 in
the processing tank 3. The       to best explain the principles of the
invention and annular member 116A, discussed above, is con-  15  Its
practical application to thereby enable others centrically disposed with
respect to the lower arm  skilled in the art to best utilize the invention
In unit 112, thereby forming the annular space 118.   various embodiments
and with various modifica- The operation of the embodiment of Figures 12
tions as are suited to the particular use contem- and 13 is as follows.
Because the annular member   plated. The scope of the invention is defined
by the 116A does not seal against the arm unit 112, when   20  claims
appended hereto. the tank 3 is full, machining fluid will flow through the
space 118. The shield plate 120 directs the    Claims machining fluid into
the sub-tank 119. From the sub-tank 119, the machining fluid is recycled
into  1. A wire-cut electroerosion apparatus having a the processing tank 3
through a suitable hose or  25   wire electrode (1) for machining a
workpiece duct. This sealing device 122 provides a low-fric-     (2), a
processing tank (3) for containing ma- tional resistance to the arm unit
112 when it is       chining fluid (15), said tank including at least moved
axially. As a result, the arm unit 112 may       one side wall with an
opening (24) therein, an be smoothly positioned and working accuracy im-
arm unit (5, 6) positioned in said opening, said proved.
30       arm unit having a longitudinal axis and being Figure 14
illustrates a fourth embodiment of the   movable with respect to said tank
in two or- invention and represents a variation on the embodi-   thogonal
directions, one of which is in a direc- ment of Figures 12 and 13. In this
embodiment, an      tion parallel to said one side wall and the other
annular member 116B is secured to the covering         of which is in a
direction parallel to the axis of member 114. The annular member 116B is
config-  35     said arm unit, and ured to form a space 118A between it and
the arm         a plate member (14) having a passageway unit 112. An elbow
unit 124 positioned at a drain      sized to freely pass said arm unit,
said plate opening at the lower end of the annular member         member
operating to seal the opening in said 116B at a recessed portion 123
thereof feeds into     side wall, characterized by: pipe 125. The elbow
unit 124 and pipe 125 form  . 40       means (16) for injecting fluid
around the part of an aspirator unit. Machining fluid flowing     periphery
of said arm unit in the vicinity of the through the space 118 into the
space 118A is           passageway in said plate member whereby aspirated
through the elbow unit 124 and pipe 125.     said plate member and said
means for inject- A sub-tank 119, described above with respect to
ing fluid operate to maintain the volume of the Figures 12 and 13, may also
be provided in case   45   machining fluid in said tank at a substantially
the flow through the spaces 118 and 1 18A is great-    constant level while
permitting said arm unit to er than the intake capacity of the aspirator.
Machin-  move in said orthogonal directions, thereby ing fluid aspirated
through the pipe 112 or drained    preventing machining fluid from flowing
out from the sub-tank 119 may then be returned to the      through the
passageway in said plate member processing tank 3 or other fluid reservoir.
Since the   50  while maintaining the arm unit essentially free machining
fluid is allowed to freely flow through the  of axial sliding resistance.
spaces 118 and 118A, axial sliding resistance on the arm 112 is reduced and
the machining accu-    2. The wire-cut electroerosion apparatus of claim
racy improved.                                         1, characterized in
that said means for inject- The foregoing description of preferred embodi-
55  ing comprises a plurality of injection nozzles ments of the invention
have been presented for         (16) formed around said arm unit (5, 6)
near purposes of illustration and description. It is not    said periphery
for injecting fluid on said arm intended to be exhaustive or to limit the
invention    unit and in said tank. 6    
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member 121, which is fastened to a  to the precise form disclosed, and
obviously many guide rail 119 positioned at the bottom of the sub-
modifications and variations are possible in light of tank 119. The shield
plate 120 has an opening     the above teaching. For example, in a power
cut off through which the arm unit 112 passes.              situation, a
shield plate may be provided in the rear A seal 122 is used to prevent the
machining   5   of the slide plate 14 so that any fluid that leaves fluid
from flowing to the column side of the shield  the opening 24 may be led to
a supplemental tank plate 120. The seal 122 preferably only applies a  as
quickly as possible. Various modifications may very slight contact pressure
against the arm unit  also be made to the power cut off sealing embodi- 112
to avoid applying a load to the arm unit 112  ments. Also, the invention is
not intended to be during motion of the processing tank 3.      10  limited
to the described structures for collecting As best seen in Figure 13, the
guide frame 141  and recirculating fluid from the work tank as other is
preferably rectangularly shaped and includes   devices may also
advantageously be used. The sides 141 A, 141 B, 141C, and 141 D which
surround  embodiments were chosen and described in order the opening 24 in
the processing tank 3. The      to best explain the principles of the
invention and annular member 116A, discussed above, is con-  is  Its
practical application to thereby enable others centrically disposed with
respect to the lower arm  skilled in the art to best utilize the invention
In unit 112, thereby forming the annular space 118.  various embodiments
and with various modifica- The operation of the embodiment of Figures 12
tions as are suited to the particular use contem- and 13 is as follows.
Because the annular member  plated. The scope of the invention Is defined
by the 116A does not seal against the arm unit 112, when   20  claims
appended hereto. the tank 3 is full, machining fluid will flow through the
space 118. The shield plate 120 directs the   Claims machining fluid into
the sub-tank 119. From the sub-tank 119, the machining fluid is recycled
into  1. A wire-cut electroerosion apparatus having a the processing tank 3
through a suitable hose or  25  wire electrode (1) for machining a
workpiece duct. This sealing device 122 provides a low-fric-   (2), a
processing tank (3) for containing ma- tional resistance to the arm unit
112 when it is      chining fluid (15), said tank including at least moved
axially. As a result, the arm unit 112 may      one side wall with an
opening (24) therein, an be smoothly positioned and working accuracy im-
arm unit (5, 6) positioned in said opening, said proved;
30      arm unit having a longitudinal axis and being Figure 14 illustrates
a fourth embodiment of the  movable with respect to said tank in two or-
invention and represents a variation on the embodi-  thogonal directions,
one of which Is in a direc- ment of Figures 12 and 13. In this embodiment,
an     tion parallel to said one side wall and the other annular member
116B is secured to the covering       of which is in a direction parallel
to the axis of member 11 4. The annular member 116B is config-  35  said
arm unit, and ured to form a space 11 BA between it and the arm        a
plate member (14) having a passageway unit 112. An elbow unit 124
positioned at a drain     sized to freely pass said arm unit, said plate
,opening at the lower end of the annular member         member operating to
seal the opening In said 11 6B at a recessed portion 123 thereof feeds into
side wall, characterized by: pipe 125. The elbow unit 124 and pipe 125 form
40      means (16) for injecting fluid around the part of an aspirator
unit. Machining fluid flowing    periphery of said arm unit in the vicinity
of the through the space 118 into the space 118A is          passageway in
said plate member whereby aspirated through the elbow unit 124 and pipe
125.    said plate member and said means for inject- A sub-tank 119,
described above with respect to      ing fluid operate to maintain the
volume of the Figures 12 and 13, may also be provided in case   45
machining fluid in said tank at a substantially the flow through the spaces
118 and 1 18A is great-   constant level while permitting said arm unit to
er than the intake capacity of the aspirator. Machin-  move in said
orthogonal directions, thereby ing fluid aspirated through the pipe 112 or
drained   preventing machining fluid from flowing out from the sub-tank 119
may then be returned to the     through the passageway in said plate member
processing tank 3 or other fluid reservoir. Since the   50  while
maintaining the arm unit essentially free machining fluid is allowed to
freely flow through the  of axial sliding resistance. spaces 118 and 118A,
axial sliding resistance on the arm 112 is reduced and the machining accu-
2. The wire-cut electroerosion apparatus of claim racy improved.
1, characterized in that said means for inject- The foregoing description
of preferred embodi-  6s  ing comprises a plurality of injection nozzles
ments of the invention have been presented for       (16) formed around
said arm unit (5, 6) near purposes of illustration and description. It is
not   said periphery for injecting fluid on said arm intended to be
exhaustive or to limit the invention   unit and in said tank. 6    
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electroerosion apparatus of claim       tank (3) and in a space partitioned
from the 2, characterized in that said plate member (14)      remainder of
the work tank by at least one wall comprises at least two pieces (14A, 14B)
member (50; Fig. 11), said partitioned space which cooperate to form a
space in said plate        being operable to capture bubbles introduced and
said injection nozzles (16) are formed by    5   into the work tank with
said injected fluid. said spaces in said pieces. 11. The wire-cut
electroerosion apparatus of claim 4. The wire-cut electroerosion apparatus
of claim        10, characterized by a suction pipe (55) for 2,
characterized in that said plate member (14)      drawing off gas from the
bubbles. comprises at least two pieces, which cooperate  10 to form a space
in said plate, and that said     12. The wire-cut electroerosion apparatus
of claim injection nozzles (16) are positioned in said        1,
characterized by means (30-36; 56-59) op- spaces in said pieces.
erable to close the space between said plate member (14) and said arm unit
(5, 6) when the 5. The wire-cut electroerosion apparatus of claim   15
power to said apparatus is cut off (Figs. 5-7, 1, characterized in that
said plate (14) member      8). moves along said one direction with said
arm unit (5, 6).                                     13. The wire-cut
electroerosion apparatus of claim 12, characterized in that said closing
means 6. The wire-cut electroerosion apparatus of claim   20  (30-36;
56-59) comprises a clamp (31) having 2, characterized in that it further
comprises a      a first opened, non-sealing position when pow- second
plate member (40, 49; Fig. 11) posi-          or is supplied to said
apparatus and a second tioned downstream of the outlets of said injec-
closed, sealing position when power to said tion nozzles (16).
apparatus is cut off (Figs. 5-7, 8). 25 7. The wire-cut electroerosion
apparatus of claim    14. The wire-cut electroerosion apparatus of claim 6,
characterized in                                  13 characterized by means
(33, 36) for open- that said second plate member (40, 49) is        ing
said clamp (31) when power is supplied to rigidly attached to said
first-mentioned plate       said apparatus and a means (33, 35) for clos-
member (14) and spaced a first distance   30         ing said clamp when
the power to the appara- downstream of the outlet of said injection noz-
tus is cut off. zles (16), and that it further comprises means (64) for
15. The wire-cut electroerosion apparatus of claim maintaining a generally
constant spacing be-         12, characterized in that said closing means
tween said plate member (14) and said arm   35       (31) comprises two
clamp halves (56, 57) unit (5; 6) and between said second plate (40,
which press against said arm unit (5, 6) to 49) member and said arm unit
(5, 6) while said       close the space between the plate member arm unit
(5, 6) moves relative to said tank (3)      and arm unit when power to the
apparatus Is (Figs. 3, 4).                                        cut off.
40 8. The wire-cut electroerosion apparatus of claim    16. A wire-cut
electroerosion apparatus having a 6, characterized by means (64) for
maintaining       wire electrode (1) for machining a workpiece a generally
constant spacing between said           (2), a processing tank (3) for
containing ma- plate member (14) and said arm unit (5, 6) and       chining
fluid, said tank including at least one between said second plate member
(40, 49)  45        side wall (3) with an opening (24) therein, an and said
arm unit while said arm unit moves          arm unit (112) positioned in
said opening, said relative to said tank.                               arm
unit having a longitudinal axis and being movable with respect to said tank
in two or- 9. The wire-cut electroerosion apparatus of claim       thogonal
directions, one of which is in a direc- 8, characterized in that said means
(64) for  so     tion parallel to said one side wall and the other spacing
further maintains a generally constant       of which is in a direction
parallel to the axis of spacing between said second plate member
said arm unit, and (40, 49) and said arm unit (5, 6) while said arm
a plate member (114) having a passage- unit moves relative to said tank
(3).                way sized to freely pass said arm unit, char- 55
acterized by: 10. The wire-cut electroerosion apparatus of claim
an annular member (1 16a) attached to said 6, characterized in that said
second plate           plate and positioned in said passageway, said member
(49) is positioned in the processing          annular member being sized
(118) to pass said 7                           [err]    



13                EP 0 483 071 B1                    14 arm unit without
contacting it for thereby main-  2. Funkenerosions-Drahtschneideinrichtung
nach taming said arm unit essentially free of axial     Anspruch 1, dadurch
gekennzeichnet, dass die sliding resistance whereby a controlled flow of
Einspritzmittel eine Anzahl von EinspritzdUsen fluid out of said tank
occurs; and                 (16) aufweisen, die rund urn die Armanordnung
means (119, 120) for containing said con-   5  (5, 6) in der Ndhe ihres
Umfangs angeordnet trolled flow of fluid out of said tank.            sind
und FlUssigkeit auf die Armanordnung und in den Behalter spritzen. 17. The
wire-cut electroeroslon apparatus of claim 16, chatacterized in that said
containing means  3  Funkenerosions-Drahtschneideinrichtung  nach (119,
120) comprises a subtank (119) and a   10    Anspruch 2, dadurch
gekennzeichnet, dass das plate member (120) connected to said arm unit
genannte Plattenorgan (14) mindestens zwei (i12) for guiding said fluid
flow Into said sub-   Teile (14A, 14B) aufweist, die miteinander el- tank.
nen Zwischenraum bilden, und dass die Ein- spritzdUsen (16) von diesem
Zwlschenraum 1& The wire-cut electroerosion apparatus of claim   15  der
beiden Teile gebildet werden. 16, characterized in that said containing
means (119, 120) comprises an aspirator (124, 125)   4.
Funkenerosions-Drahtschneideinrichtung  nach for drawing off said fluid
flow (Fig. 14).         Anspruch 2, dadurch gekennzeichnet, dass des
genannte Plattenorgan (14) mindestens zwel 19. The wire-cut electroerosion
apparatus of claim   20  Teile aufweist, die miteinander elnen Zwi- 18,
characterized in that said annular member      schenraum bilden, und dass
die Einspritzdl- (116a) includes an annular recess (123) and        sen
(16) in diesen Zwischenraum zwischen said aspirator is connected to draw
fluid from     den beiden Teilen angeordnet sind. said annular recess. 25
5. Funkenerosions-Drahtschneideinrichtung  nach Patentansprlche
Anspruch 1, dadurch gekennzeichnet, dass sich das genannte Plattenorgan
(14) zusam- 1. Funkenerosions-Drahtschneideinrichtung,  mit       men mit
der Armanordnung (5, 6) in der ge- einer Drahtelektrode (1) zur Bearbeitung
eines     nannten ersten Richtung bewegt. Werkstdckes (2), einem
Bearbeitungsbehalter  30 (3) zur Aufnahme von BearbeitungsflUssigkeit   6.
Funkenerosions-Drahtschneideinrichtung  nach (15), welcher mindestens eine
Seitenwandung        Anspruch 2, dadurch gekennzelchnet, dass sie mit einer
Offnung (24) aufweist, in der eine       weiterhin ein zweites Plattenorgan
(40, 49; Fig. Armanordnung (5, 6) angeordnet ist, wobei          11)
aufweist, des stromabwarts in Bezug auf letztere eine LAngsachse besitzt
und bezUglich   35  die Auslasse der EinspritzdUsen (16) angeord- des
genannten Behalters in zwei orthogonalen       net ist. Richtungen bewegbar
ist, und zwar erstens \:J   parallel zur genannten Seitenwandung und
7. Funkenerosions-Drahtschneideinrichtung  nach zweitens parallel zur Achse
der Armanordnung,      Anspruch 6, dadurch gekennzeichnet, und
40          dass das genannte zweite Plattenorgan mit einem  Plattenorgan
(14), das einen        (40, 49) starr am ersten Plattenorgan (14) in
Durchlass aufweist, der so gross ist, dass die     einem ersten Abstand
stromabwarts in Bezug Armanordnung frei darin beweglich ist und das
auf den Auslass der EinspritzdUsen befestigt dazu bestimmt ist, die Offnung
der Seitenwan-      ist, und dung abzudichten,                         45
dass sie weiterhin Mittel (64) zur Aufrecht- gekennzeichnet durch Mittel
(16) zum Ein-      erhaltung mines im wesentlichen gleichbleiben- spritzen
von FlUssigkeit rund um die genannte      den Abstandes zwischen dem
Plattenorgan Armanordnung in der Nahe des Durchlasses           (14) und
der Armanordnung (5, 6) sowie zwi- im Plattenorgan, wobei das Plattenorgan
und        schen dem zweiten Plattenorgan (40, 49) und die Einspritzmittel
im Zusammenwirken das   50     der Armanordnung (5, 6) enthalt, wahrend
sich Volumen der BearbeitungsfliUssigkeit im Behal-     die Armanordnung
(5, 6) gegenUber dem ge- ter im wesentlichen konstant halten, wahrend
nannten Behalter (3) bewegt (Fig. 3, 4). die Armanordnung in den beiden
orthogonalen Richtungen bewegbar ist und die Bearbei-       8
Funkenerosions-Drahtschneideinrichtung  nach tungsflUssigkeit am
Ausfliessen durch den   55    Anspruch 6, gekennzeichnet durch Mittel (64)
Durchlass hindern, jedoch die Armanordnung         zur Aufrechterhaltung
eines in wesentlichen von elnem axialen Gleitwiderstand freihalten.
gleichbleibenden  Abstarides zwischen dem Plattenorgan (14) und der
Armanordnung (5, 8                          [err]    



15                EP 0 483 071 B1                   16 6) sowie zwischen
dem zweiten Plattenorgan        die genannte Armanordnung (5, 6) drUcken,
(40, 49) und der Armanordnung, wahrend sich       um  beim  Abschalten der
Einrichtung den die Armanordnung gegenUber dem genannten          Raum
zwischen dem Plattenorgan und der Ar- Behalter bewegt.
manordnung zu verschiiessen. s 9. FUnkenerosions-Drahtschneideinrichtung
nach   16. Funkenerosions-Drahtschneideinrichtung,  mit Anspruch 8, dadurch
gekennzeichnet, dass die      einer Drahtelektrode (1) zur Bearbeitung
eines genannten Abstandshalter (64)welterhin einen      Werkst~ckes (2),
elnem Bearbeltungsbeh~lter im wesentlichen konstanten Abstand zwischen
(3) zur Aufnahme von Bearbeitungsfllssigkeit, dem zweiten Plattenorgan (40,
49) und der  tO     welcher mindestens eine Seitenwandung (3) Armanordnung
(5, 6) aufrechterhalten, wahrend     mit elner Offnung (24) aufweist, in
der eine sich die Armanordnung (5, 6) gegenUber dem        Armanordhung
(112) angeordnet ist, wobei genannten Behalter (3) bewegt.
letztere eine IUngsachse besitzt und bezlglich des genannten Beh~lters in
zwei orthogonalen 10. Funkenerosions-Drahtschneideinrichtung  nach   75
Richtungen bewegbar ist, und zwar erstens Anspruch 6, dadurch
gekennzeichnet, dass das      parallel zur genannten Seltenwandung und
genannte zweite Plattenorgan (49) im Bearbei-     zweitens parallel zur
Achse der Armanordnung, tungsbehalter (3) und In einem Raum angeord-
und net ist, der vom Ubrigen Bearbeitungsbeh~lter         mit einem
Plattenorgan (114), das elnen durch mnindestens elne Wandung (50; Fig. 11)
20  Durchlass aufweist, der so gross ist, dass die abgetrennt ist, wobei
dieser abgetrennte Raum     Armanordnung frei darin beweglich ist, dazu
eingerichtet ist, Blasen abzufangen, die         gekennzeichnet durch ein
an der genann- mit der EinspritzflUssigkeit in den Bearbei-      ten Platte
angebrachtes und im Durchlass an- tungsbehalter gelangen.
geordnetes Ringstick (116A), das derart (118) 26      geformt ist, dass die
Armanordnung berlh- 11. Funkenerosions-Drahtschneideinrichtung  nach
rungslos hindurchgeht und damit im wesentli- Anspruch 10, gekennzeichnet
durch ein Absau-      chen frei von einem axialen Gleltwiderstand gerohr
(55) zum Abzlehen des Gases der Bla-       gehalten wird, wobei ein
geregelter Ausfluss sen.                                              von
FlUssigkeit aus dem genannten Behalter 30      erfolgt; und 12.
Funkenerosions-Drahtschneideinrichtung  nach         durch Mittel (119,
120) zum Auffangen der Anspruch 1, gekennzeichnet durch Mittel (30 -
geregelten Ausflussmenge an FlUssigkeit aus 36: 56 - 59) zum Verschliessen
des Raumes         dem Behalter. zwischen dem genannten Plattenorgan (14)
und der genannten Armanordhung (5, 8), wenn   36  17.
Funkenerosions-Drahtschneideinrichtung  nach die Einrichtung abgeschaltet
wird (Fig. 5 - 7,    Anspruch 16, dadurch gekennzeichneti dass 8).
die Auffangmittel (119, 120) elnen NebenbehaI- ter (119) und eine mit der
Armanordnung (112) 13. Funkenerosions-Drahtschneideinrichtung  nach
verbundene Platte (120) aufweisen, die die Anspruch 12, dadurch
gekennzeichnet, dass  40     FlUssigkeit In den Nebenbehalter leitet. die
Verschliessmittel (30 - 36; 56 - 95) elne Klemme (31) aufweisen, die eine
erste, offene,  18. Funkenerosions-Drahtschneideinrichtung  nach nicht
dichtende Lage einnimmt, wenn die Eln-      Anspruch 16, dadurch
gekennzeichnet, dass richtung eingeschaltet ist, und eine zweite, ge-  die
genannten Auffangmittel (119, 120) eine schlossene, abdichtende Lage, wenn
die Ein-  45   Absaugeeinrichtung (124, 125) zum Abzlehen richtung
abgeschaltet wird (Fig. 5 - 7, 8).       der FlUssigkeit aufweisen (Fig.
14). 14. Funkenerosions-Drahtschneideinrichtung  nach  19.
Funkenerosions-Drahtschneideinfrichtung  nach Anspruch 13, gekennzeichnet
durch Mittel (33,     Anspruch 18, dadurch gekennzeichnet, dass 36) zum
Offnen der Klemme (31), wenn die  5o      das RingstUck (116A) eine
ringf6rmige Aus- Einriohtung eingeschaltet wird, und Mittel (33,   nehmung
(123) aufweist, und dass die Ab- 35) zum Verschliessen der genannten Klemme
saugeeinrichtung zum Abziehen von FlUssig- beim Abschalten der Einrichtung.
keit aus der Ausnehmung angeordnet ist. 15.
Funkenerosions-Drahtschneideinrichtung  nach   55   Revendlicatlons
Anspruch 12, dadurch gekennzeichnet, dass die genannten Verschliessmittel
(31) zwei      1. Appareil 6lectro-6rosif de decoupe par fil, corn-
Klemmenhalften (56, 57) aufweisen, die gegen      portant une electrode en
fil (1) pour usiner une 9  I!IIUJ 1 1 11111111  1Bi1 111    17
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(3) pour conte-   6). 



nir un flulde de travail (15), ce reservoir corn- prenant au moins une
parol lat~rale pourvue      6. Appareil electro-erosif de d6coupe par fil
selon d'une ouverture (24), un dispositif de bras (5,      la revendication
2, caract&rlsd en ce qu'il corn- 6) positlonnd dans la dite ouverture, ce
dispo-   5  prend en plus un second organe de plaque sitif de bras ayant un
axe longitudinal et etant     (40, 49; fig. 11) positionne en aval des
sorties mobile par rapport au dit r~servoir selon deux       des tuybres
d'injection (16). directions orthogonales dont Fune est parallble N la dite
paroi latlrale ot i'autre est parallble a  7. Appareil electro-erosif de
decoupe par fil selon l'axe du dit dispositif de brasi            10
la revendication 6, caractdrise en ce un organe de plaque (14) comportant
un               que le dit second organe de plaque (40, passage
dimensionne pour laisser passer libre-       49) est rigidement attache au
dit premier orga- mient le dispositif de bras et agenc4 pour obtu-     ne
de plaque (14) et dispose a distance en rer l'ouverture de la dite paroi
lat6rale, caract6-  aval de la sortie des tuyeres d'injection (16), et rise
par                                    15          qu'll comprend en outre
des moyens (64) des moyens (16) d'injection de fluide au-        pour
maintenir une distance gen~ralement tour de Ila pnripherie du dit
dispositif de bras     constanto entre le dit organe de plaque (14) et dans
le volsinage du passage dans l'organe de       le dit dispositif de bras
(5, 6) et entre le dit ,,    plaque, l'organe de plaque et les moyens d'ln-
second organe de plaque (40, 49) et le dit jection de fluide cooperant pour
maintenir le  20    dispositif de bras (5, 6) pendant que leodisposi-
volume du fluide de travail dans le dit rEservoir    tif de bras (5, 6) se
ddplace par rapport au dit a un niveau essentiellement constant tout en
reservoir (3) (fig. 3, 4). permettant le deplacement du dispositif de bras
dans les dites directions orthogonales et   &  Appareil electro-erosif de
decoupe par fil selon en empechant ldcoulement du fluide de travail  26
la revendication 6, caracterise par des moyens A travers le dit passage
dans l'organe de pla-       (64) pour maintenir une distance generalement
que, et tout en maintenant le dispositif de bras     constante entre le dit
organe de plaque (14) et essentiollement sans r~sistance de glissement
le dispositif de bras (5, 6) et entre le second axial.
organe de plaque (40, 49) et le dispositif de 30      bras pendant quo le
dispositif de bras se do - 2. Appareil 6lectro-Erosif de decoupe par fil
selon     place par rapport au reservoir. ia revendication 1, caracterise
on ce que les moyens d'injection comportent une pluralite de   9. Appareil
electro-erosif de decoupe par fil selon tuybrestd'injection (16) arrangeos
autour du dit    la revendication 8, caracterise en ce que les dispositif
de bras (5, 6) pres de la dite periphe-   35  moyens pour distancer (64)
malntiennent en Hie afin d'injecter du fluide au-dessus du dit       plus
une distance generalement constante en- dispositif de bras et dans le dit
reservoir.        tre le second organe de plaque (40, 49) et le ,,
dispositif de bras (5, 6) pendant quo 1e dit 3. Appareil dlectro-erosif de
decoupe par fil selon      dispositif de bras se deplace par rapport au dit
la revendication 2, caracterise en ce quo l'or-  40  reservoir (3). gane de
plaque (14) comprend au moins deux picos (14A, 144B) qui coopbrent pour
former     10. Appareil electro-erosif de d~coupe par fil selon un espace
dans la dite plaque, et les tuyeres       la revendication 6, caractdrisE
en ce que le dOinjection (16) sont formees par les espaces        second
organe de plaque (49) est positionne a dans les dites pibces.
45       I'interieur du reservoir de travail (3) et dans un espace delimite
du restant du rEservoir de 4. Appareli Electro-6rosif de decoupe par fil
selon     travail par au moins une paroi (50; fig. 11), le ia revendication
2, caracterise en ce quo l'or-      dit espace separe etant agence pour
capturer gane de plaque (14) comprend au moins deux           des bulles
introduites dans le reservoir de tra- pieces qui forment on cooperation un
espace   5o     vail par le fluido d'injection. dans la plaque, et que les
dites tuyeres d'in- jection (16) sont positionnees dans lPespace     11.
Appareil electro-erosif de d~coupe par fil selon entre les pieces.
la revendication 10, caracterise par un tuyau d'aspiration (55) pour
eliminer le gaz des bul- 5. Appareoi eloctro-erosif de decoupe par fil
selon   55  les. la revendication 1, caractEris6 en co que l'or- gane do
plaque (14) se ddplace selon la pro-     12. Appareil electro-6rosif de
d~coupe par fil selon mibre direction avec le dit dispositif de bras (5,
la revendicatlon 1, caracterise par des moyens 1U 10I1111111111 11 11111 11
1111 C   L   N   S *    



19                 EP 0 483 071 B1                     20 (30 - 36; 56 -
59) pour obturer l'espace entre   17. Appareil dlectro-6rosif de decoupe
par fll selon l'organe de plaque (14) et le dispositif do bras    la
revendication 16, caracterise en ce quo ces (5, 6) lors du declenchement de
l'appareil (fig.     moyens d'interception (119, 120) comportent 5 - 7i 8).
un sous-reservoir (119) et une plaque (120) s       connectee au dispositif
de bras (112) pour 13. Appatoil 4iectro-erosif de d6coupe par fil solon
guider le dit fluide dans 1e sous-reservoir. Ia revendication 12,
caracterise en ce quo les dits moyens d'obturation (30 - 36; 56 - 59)
1& Appareil electro-erosif de d6coupe par fil selon comportent une bride
(31) prdsentant une pre-        la revendication 16, caractdrlsd en co que
les miere position ouverte et non 6tanche lorsque   10   moyens
d'interception (119, 120) comprennent i'appareil so trouve enclenche, et
une seconde       un aspirateur (124, 125) pour eliminer ie dit position
ferm6e et 6tanche lors du declenche-        6coulement de fluide (fig. 14).
ment de l'appareil (fig. 5 - 7, 8). 19. Appareil electro-erosif de decoupe
par fil selon 14. Appareil 6lectro-6rosif de decoupe par fil selon   s5  la
revendication 18, caracterise en ce que le ia revendication  13,
caracterise  par dos           dit membre annulaire (116A) comprend une
moyens (33, 36) pour ouvrir la dite bride (31)       cannolure annulaire
(123), et que le dit aspira- lorsque l'appareil est enclench6, et un moyen
tour est relie a cette cannelure pour y aspirer (33, 35) pour former cette
bride lors du declen-     du fluide. chement de l'appareil.
20 15. Appareil 6lectro-6rosif de decoupe par fil selon la revendication
12, caract6ris4 en ce quo les moyens pour obturer (31) comprennent deux
demisbrides (56, 57) qui pressent contre le  25 dispositif de bras (5, 6)
afin de former l'espace entre l'organe de plaque et le dispositif de bras
lorsque lPappareil vient d'8tre d6clenche. 16. Appareil 4lectro-6rosif de
ddcoupe par fil, corn-  so portant une electrode en fil (1) pour usiner une
pibce (2), un reservoir de travail (3) pour conte- nir url fluide de
travail, co r6servoir compronant au moins une paroi latbrale (3) pourvue
d'une ouverture (24), un dispositif do bras (112) posi-  35 tlonne dans la
dite ouverture, ce dispositif de bras ayant un axe longitudinal et dtarit
mobile par rapport au dit r6servoir selon deux direc- tions orthogonales
dont l'une est parallble a la dite paroi lat6rale et l'autre est parallele
a I'axe   40 du dit dispositif de bras, et un organe de plaque (114)
comportant un passage dimensionne pour laisser passer libre- ment le
dispositif de bras, caracteris6 par un organe annulaire (11 6A)   45
attach6 & la dite plaque et positionn4 dans le dit passage, cot organe
annulaire etant dimen- sionne (118) pour donner passage au dit dis- positif
de bras sans le toucher afin de mainte- nir le dispositif de bras
essentiellement libre  50 de toute resistance de glissoment axial, un
ocoulement contrOld de fluide du reservoir se produisant alors; et des
moyens (119, 120) pour intercepter cot 6coulement contr8le de fluide
provenant  55 du reservoir. 1111 Hll -|- 11 IIII    


