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machining restarted to cut the next contour. Several corepiece handling
devices according This invention generally relates to a corepiece  to the
preamble of claim 1 have been devised to handling apparatus and, more
particularly, to a   maintain the corepiece against the workpiece or to
corepiece handling apparatus for use in a wire-cut   5   transfer the
corepiece to a special location after the electroerosion machine for
maintaining the position  corepiece has been cut from the workpiece. For of
the corepiece while the corepiece is being cut  example, Japanese Patent
Publication No. 61- away from a workpiece and then for automatically
109617 discloses that after fixing a ring-shaped removing the corepiece
from the workpiece and the  electromagnet around a nozzle device, the elec-
working zone. The invention also relates to a meth-  10  tromagnet can be
excited, and a corepiece com- od for handling corepieces.
prised of a magnetic material, will become attached to the electromagnet.
When the current to the Description of Prior Art
electromagnet is cut off, the corepiece will be de- tached from the
electromagnet. Typically, to machine a contour in a workpiece   15
However, when wire-cut electric discharge ma- with a wire-cut
electroerosion machine and specifi-  chining is performed, the size of the
corepiece cut cally  a  wire-cut electric  discharge  machine   away from
the workpiece often varies. The elec- ("EDM"), a hole is first created in
the workpiece. A  tromagnet holder is screwed into the guide block wire
electrode is passed through the hole and a   and its periphery surrounds
the nozzle tip. The machining fluid is flushed into the gap formed   20
electromagnet, which attracts the corepiece via a between the wire
electrode and the workpiece (i.e.,  ball bearing, should be replaced
according to the the working zone.) Machining of the workpiece with  size
of the core. The replacement, however, is electric discharges is
accomplished by applying an  complicated and causes a decrease In
efficiency. intermittent voltage at the gap. Under the control of  Further,
completely automatic machining becomes a numerical controller, the wire
electrode and the   25  impossible. workpiece are moved relative to each
other to        Japanese Patent Publication No. 62-38095 dis- create the
desired contour.                       closes an apparatus which can fix
the position of When the machining progresses close to the     both the cut
away corepiece and the workpiece. point where the corepiece is about to be
cut free of  Several permanent magnets, which are installed the workpiece,
the corepiece is vibrated in order to  30  into a substrate, are freely
attachable and remov- displace it from the other part of the workpiece.
able from the tip of the machining head. Removal Because the wire electrode
is positioned between  is accomplished by creating a current in an ar- the
workpiece and the corepiece, the wire elec-   bitrary desired permanent
magnet to a coil from a trode tends to become short circuited as the cor-
controller. However, the apparatus for removing the epiece falls away from
the workpiece. Consequent-  35  corepiece with the machining head is large.
ly, machining is interrupted. In order to prevent the wire electrode from
SUMMARY OF THE INVENTION being shorted circuited, the corepiece must be
held immobile while it is machined away from the work-     It is an object
of the present invention to pro- piece.  When a position determining guide,
which   40  vide a corepiece handling method and apparatus guides the wire
electrode through the working     which are capable of simply and easily
handling zone, is displaced away from the workpiece (while  corepieces of
varying sizes. the position of the corepiece is maintained), ma-    It is
another object of the present invention to chining precision may be
reduced, especially when  provide a corepiece handling method and appara-
taper-cut machining is being performed. Therefore,  45  tus which can
operate automatically and with a when fixing the position of the corepiece,
it is  high efficiency. desirable not to move up the wire guide block
It is yet another object of the present invention having the position
determining guide inside away  to provide a corepiece handling method and
ap- from the workpiece surface so that the fixing of the  paratus which
maintain the position of the cor- position of the corepiece is not
interrupted.  50  epiece relative to the workpiece and an apparatus Also,
when unmanned machining is performed     which does not have to be
displaced when the over a long period of time, it may be desirable to
position of the position determining guide changes. perform a second cut
after the corepiece has been    it is still a further object of the present
inven- removed from the workpiece. When multiple cor-    tion to provide a
corepiece handling method and epieces are cut from a single workpiece,
machining  55  apparatus which can maintain the position of the must stop
before each corepiece is cut, then the  corepiece relative to the
workpiece, remove the corepiece is completely cut out of the workpiece
corepiece from the workpiece, and transfer the and transferred to a special
location, and then   corepiece to a special location in a simple manner. 2
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advantages and novel fea-  vacuum for holding the first holder. tures of
the invention will be set forth in part in the  According to a further
aspect of the invention, description which follows, and in part will become
the first holder may comprise several holders apparent to those skilled in
the art upon examina-  which are sized according to the varying sizes of
tion of the following or may be learned by practice   5   corepieces. An
automatic exchanger may load and of the invention. The objects and
advantages of the  remove the first holders in order to adapt the first
invention may be realized and attained by means   holder to the size of the
corepiece. Also, while the of the instrumentalities and combinations
particu-  corepiece Is transferred with its position maintained larly
pointed out in the appended claims.         by an electromagnet, a
different electromagnet, The foregoing and other objects are achieved   10
which corresponds in size to that of the next cor- in accordance with the
caracterizing part of claim 1.  epiece to be machined from the workpiece,
may The first holder (holding means) may be mag-   then be attached to the
second holder. netized, removed from the second holder, and then placed on
the workpiece so as to straddle a work-  BRIEF DESCRIPTION OF THE DRAWINGS
piece and a corepiece. The first holder maintains   15 the position of the
corepiece fixed relative to the  The accompanying drawings, which are
incor- workpiece while the corepiece is being cut away   porated in, and
form a part of the specification, and also prevents the corepiece from
dropping     illustrate embodiments of the present invention away from the
workpiece when the corepiece is cut  and, together with the description,
serve to explain free.                                        20  the
principles of the invention. In the drawings: The treatment of the
corepiece may vary in       Fig. 1 illustrates a wire-cut EDM machine with
accordance with the size of the corepiece. For      an embodiment of a core
treatment apparatus; example, when the size of the corepiece is rela-
Fig. 2 is an enlarged vertical cross-sectional tively small, after
attaching the first holder to the  view of the embodiment of Fig. 1; second
holder, the corepiece, which is attached to  25  Fig. 3 is an outline of
various parts of the the first holder, can be removed from the work-
embodiment of Fig. 1; piece by raising and moving the first and second
Fig. 4 illustrates further features of the embodi- holders. The corepiece
may be then transferred to   ment of Fig. 1; a special location at which
point the first holder   Figs. 5(A) to (L) are enlarged vertical cross- may
be removed. When the size of the corepiece  30    sectional views
illustrating the embodiment of is relatively large, the corepiece may be
transferred  Fig. 1 in progressive steps of operation; from the machining
location by a pallet changer      Figs. 6(A) to (C) are enlarged vertical
cross- while the first holder maintains the position of the  sectional
views illustrating a second embodi- corepiece relative to the workpiece.
ment of the invention in progressive steps of According to another aspect
of the invention,  35  operation; machining fluid is sprayed and supplied
to the       Figs. 7(A) to (C) are enlarged vertical cross- machining gap
from the wire guide block through      sectional views illustrating a third
embodiment of the hollow portions of the first and second holders.  the
invention in progressive steps of operation; After the first holder is
attached to the second     Figs. 8(A) to (C) illustrate B-H graphs for the
holder, the common axis of the first and second   40    lower electromagnet
of the embodiment of Fig. holders may comprise a discharge gate of a nozzle
7; for the machining fluid fitting.                     Figs. 9(A) to (D)
illustrate a fourth embodiment In accordance with another aspect of the
inven-  of the invention. tion, an electromagnet is used as the first and
second holders. The electromagnet forming the   45  DETAILED DESCRIPTION OF
THE PREFERRED first holder may hold, remove, and maintain the   EMBODIMENT
position of the core easily by energizing and deenergizing the first
holder. Thus, the core treat-  Reference will now be made in detail to the
ment operation may be performed rapidly and       preferred embodiments of
the invention, examples stably.                                      50  of
which are illustrated in the accompanying draw- The first holder may
comprise a ring-shaped   ings. permanent magnet with a coil wound around
its         An electroerosion machine in the form of a periphery. By
energizing or deenergizing the coil,  wire-cut electric discharge machining
device having the first holder becomes magnetized or demag-     an
embodiment of the corepiece handling appara- netized. The first holder also
comprises a connec-  55  tus is shown in Fig. 1. The EDM machine, illus-
tor for linking the coil to a power source for the  trated
diagrammatically, comprises a column 2 magnetization and demagnetization.
Also, the sec-  upon which are attached a schematically depicted ond holder
may comprise a device which uses a     upper arm 4 and a lower arm 5. As
explained 3    



5                EP 0 513 377 B1                        6 below, each has a
guide for guiding a wire elec-  wire guide block 7. trode 3.
The lower electromagnet 18 is also preferably A head 6 and an upper wire
guide block 7,     comprised of a ring-shaped magnetic material 18a affixed
to the head 6, are located at the end of the  having a groove within which
a coil 18b, wound upper arm 4 and are capable of moving up and   5   along
the periphery of the magnetic material 18a, is down.
embedded. The lower electromagnet 18 may be A bed 1, attached to the column
2, has a      magnetized to the upper electromagnet by sup- saddle 11 which
moves along an x-axis under the   plying a current to the upper
electromagnet's coil control of a numerical controller. A table 9 is lo-
17b. The lower electromagnet 18 also functions as cated above the saddle 11
and is driven along a y-  10  an upper nozzle for spraying machining fluid
which axis by a motor 12 controlled by the numerical   is introduced by a
machining fluid supply passage controller. A workpiece 8 is mounted into
position  23, shown schematically and formed in the upper on a pallet 10a.
The pallet 10a is part of a mount  wire guide block 7 and through the
axially aligned 10 that is affixed to the table 9. By controlling the
passages 17c and 18c of electromagnets 17 and positions of the table 9 and
saddle 11, the work-  15  18 respectively. Also, by supplying a current to
the piece 8 is therefore movable in the x-y plane in  coil 18b, the lower
electromagnet 18 may be af- order to cut a desired contour into the
workpiece 8.  fixed to the workpiece 8, which is preferably com- In the
exemplary wire transport system de-    prised of a magnetic material.
picted, the wire electrode 3 is fed from a feeding   The lower
electromagnet 18 illustrated in Figs. drum 13 to a pinch roller 14 and a
brake roller 15,  20  1 and 2 is for use with relatively small corepieces.
which imparts a prescribed tension to the wire    The lower electromagnet
18, however, may be re- electrode 3. After passing from a guide roller 16,
placed with another lower electromagnet which has the wire electrode 3
passes a conductivity piece  an outer diameter suitable for relatively
larger cor- (not shown in Fig. 1) and an upper position deter-  epieces.
For example, the outer diameter of the mining guide (not shown in Fig. 1)
both contained   25  lower electromagnet 18 may vary from 6 mm to within
the upper wire guide block 7, through an   100 mm, as shown in Fig. 3 by
electromagnets A upper ring-shaped electromagnet 17, a lower ring-  to C.
shaped electromagnet 18 and then to the work-        As shown diagramically
in Fig. 4, a multi-func- piece 8. As shown in Fig. 1, the upper electromag-
tional arm 27 having manipulator members 26 may net 17 is attached to the
upper wire guide block 7.  30  be used to remove the existing lower
electromag- The lower electromagnet 18 is magnetically at-    net 18 and
exchange it with a different size lower tached to the upper electromagnet
17.             electromagnet 18. A numerical controller may be After
passing through the workpiece 8, the wire  used for the positioning of the
multi-functional arm electrode 3 travels through a nozzle 19 which     27
and manipulator member 26. flushes the machining gap with machining fluid,
to  35  After a corepiece 25 has been cut from the a lower position
determining guide (not shown in  workpiece 8, the corepiece 25 is removed
from the Fig. 1), a lower conductivity piece (not shown in  workpiece 8,
thereby leaving a corresponding hole Fig. 1), and a guide roller 20 (not
shown in Fig. 1).  8a, as shown in Fig. 4. A corepiece handling arm
Thereafter, a transport structure such as a pinch  29 having a recovery
container 28 may then be roller 21 and a capstan roller 22 receive the wire
40  positioned by, for example, either mechanically or electrode 3 from the
guide roller 20 and discharge  by a worker underneath the corepiece 25.
Once the the used wire electrode 3 to a suitable waste     recovery
container 28 is in position, the lower elec- receptacle.
tromagnet 18 is demagnetized so that the cor- As shown in an enlarged
vertical cross-sec-   epiece 25 drops into the recovery container 28.
tional view in Fig. 2, the upper electromagnet 17  45  More detailed
illustrations of the steps per- may, for example, be fixed to the upper
wire guide  formed in machining and removing a corepiece are block 7 by
screwing the electromagnet 17 into the  shown in Figs. 5(A) to (L). In
these figures, when wire guide block 7. Alternatively, the upper elec-  the
coils 17b and 18b are depicted by lattice tromagnet 17 may be attached by
other methods,    hatching, the coils 17b and 18b are magnetized. such as
with the use of an inserting or fixing tool.  50  When the coils 17b and
18b are depicted by an Other methods of affixation which fall within the
empty box, the coils 17b and 18b are demag- scope of this invention will
also be apparent to the  netized. artisan. The upper electromagnet
preferably com-     After the upper electromagnet 17 is excited for prises
a ring-shaped magnetic material 17a within  holding the lower electromagnet
18, as shown in which a coil 17b is embedded. The coil 17b is  55  Fig.
5(A), the upper wire guide block 7 is lowered wound along the periphery of
the magnetic material  so that a gap g is formed between the lower 17a. The
upper positioning guide 24 may be in-   electromagnet 18 and the workpiece
8. Machining stalled in the upper electromagnet 17 or the upper  may then
occur by moving the workpiece in the x-y 4    
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control of the numerical controller.  specially installed robotic hands or
various other The  machining of the workpiece progresses up  semi-automatic
devices. At the special treatment to the point when a corepiece 25a is only
slightly  location, the lower electromagnet 18 is demag- affixed to the
workplace 8. Then, as shown in Fig.  netized to drop the core 25 away from
the work- 5(B), the head 6 and the upper wire guide block 7   5   piece 8.
The lower electromagnet 18 is then re- are lowered until the lower
electromagnet 18     turned to the upper electromagnet 17 by energizing
comes in contact with the workpiece 8. The lower  the upper electromagnet
17. electromagnet 18 is positioned so that it straddles  A second
embodiment of the invention is illus- the coreplece 25a and the remaining
portion of the  trated in Figs. 6(A) to (C). In this embodiment, a
workpiece 8.                                 10  ring-shaped permanent
magnet 32, preferably com- Next, in Fig. 5(C), the lower electromagnet 18
prised of a ferromagnetic material such as Sm-Co, is magnetized and, in
Fig. 5(D), the upper elec-  is attached to the upper wire guide block 7 in
place tromagnet 17 is demagnetized. The head 6 and     of the upper
electromagnet 17. Because the per- upper wire guide block 7 are then
raised, thereby  manent magnet 32 is used, the cable treatment, leaving the
lower electromagnet 18 on the work-  15  magnetic excitation and
de-excitating control are piece 8. As shown in Fig. 5(E), a gap g' Is
formed  now unnecessary. A lower electromagnet 33 prefer- between the upper
electromagnet 17 and the lower  ably comprises a coil 35 wrapped around a
core 34 electromagnet 18.                                 formed of a
ferrite material. Then, as shown in Fig. 5(F), machining may        As
shown in Fig. 6(A), the lower electromagnet resume by moving the workpiece
8 and the lower  20  33 is attached to the permanent magnet 34 without
electromagnet 18 relative to the wire electrode 3.  supplying a current to
the coil 35. Alternatively, a When the machining has been completed, as
magnetizing current may be passed through the shown in Fig. 5(G), the
corepiece 25 is cut free  coil 35 to magnetize the core 34 In the forward
from the workpiece 8. The core 25 does not drop   direction. Machining of
the workpiece 8 is then away from the workpiece 8, however, because the  25
performed with a gap g existing between the work- lower electromagnet has
been magnetized and has  piece 8 and lower electromagnet 33. been placed to
straddle the corepiece 25 and the     Next, with reference to Fig. 6(B),
the elec- workpiece 8. The workpiece 8 is then positioned so  tromagnet 33
is positioned to straddle the cor- that the lower electromagnet 18 is
centered with  epiece 25a and the workpiece 8 and then dropped the upper
electromagnet 17.                  30  onto the workpiece 8 by creating a
reverse current The upper wire guide block 7 is lowered until,  in the coil
35. The machining is resumed to com- as shown in Fig. 5(H), the upper
electromagnet 17  pletely cut the corepiece 25a away from the work- comes
in contact with the lower electromagnet 18.  piece 8, thus creating the
corepiece 25. Because of The coil 17b of the upper electromagnet 17 is then
the positioning of the electromagnet 33, the cor- excited, as shown in Fig.
5(1), in order to attach the   35  epiece 25 is prevented from dropping
away from lower electromagnet 18 to the upper electromagnet  the workpiece
8. 17.                                                  Once the corepiece
25 is formed, the upper Next, with reference to Fig. 5(J), the upper  wire
guide block 7 is lowered until the permanent electromagnet 17 and lower
electromagnet 18 are   magnet 32 comes in contact with the electromag-
lifted thereby also lifting the corepiece 25 away  40  net 33. The
magnetization of the electromagnet Is from the workpiece 8. The recovery
container 28 is  then reversed back to the forward direction by placed
underneath the core 25 in Fig. 5(K) and, as  passing current through the
coil 35 in the appro- shown in Fig. 5(L), the lower electromagnet 18 is
priate direction. The corepiece 25 is drawn away demagnetized to drop the
corepiece 25 into the   from the workpiece 8 by raising the wire guide
recovery container 28. The recovery container 28   45  block 7, permanent
magnet 32, and electromagnet may then be transferred to a location where
the  33. Since a permanent magnet is employed, the core 25 is removed.
cable handling is simplified. The machining depicted and described in con-
Figs. 7(A) to (C) illustrate a third embodiment nection with Figs. 5(A) to
(L) is suitable for rela-  of the invention, which uses a vacuum to hold
the tively small or medium corepiece sizes. With larger  50  lower
electromagnet 36 to the upper wire guide corepiece sizes, however, after
the corepiece 25  block 7. As shown in Fig. 7(A), a preferably circular has
been cut, as shown in Fig. 5(G), the upper wire  cavity 38 is formed in a
ring-shaped block 37, guide block 7 may then be raised relative to the
which is attached to the lower surface of the upper workpiece 8. The pallet
10a (Fig. 4), having the  wire guide block 7. A hose contact gate 39 is
workpiece 8 with the corepiece 25 and lower elec-  55  connected to the
cavity 38. By engaging the ring- tromagnet 18, may then be removed from the
shaped block 37 with the lower electromagnet 36 mount 10 and transferred to
a special treatment   and then discharging the air within the cavity 38
location. This may be performed, for example, by  through the hose contact
gate 39 to a hose with the 5    



9                EP 0 513 377 B1                       10 use of a suitable
vacuum pump, the lower elec-   section. The magnetic materials 47 are
alternated trornagnet 36 is attached to the ring-shaped block  at equal
intervals with a plurality of magnetic ma- 37. In order to remove the lower
electromagnet 36  terials 48 having a square cross-section. The mag- from
the ring-shaped block 37, as shown by the    netic material 47 in the lower
ring 44 has the same broken lines in the figure, the cavity 38 is con-   5
width and magnetization as the permanent magnet nected to an outside supply
of air by a valve     45 in the upper ring 43. operation, thereby removing
the vacuum within the    A magnetic closed circuit is formed when the
cavity 38.                                        permanent magnet 45 is
positioned with the U- With the embodiment of Figs. 7(A) to (C), the
shaped magnetic material 47 as shown in Fig. 9(C). lower electromagnet 36,
the lower electromagnets  10  In this state, the attraction ability of the
magnet is 18, or the lower electromagnet 33 may be used    decreased. When
the permanent magnet 45 is instead. The lower electromagnet 36 is comprised
rotated relative to the U-shaped magnetic material of a relatively hard
magnetic ferrite 41 having a B-  47 to the position shown In Fig. 9(D),
however, the H curve such as the one depicted In Fig. 8(B). The  magnetic
circuit is opened and a workpiece 8 com- ferrite 41 is bonded to the
outside of a permanent  15  prised of a magnetic material can be bonded be-
magnet 40, comprised of a ferromagnetic material  tween the magnetic
materials 47 and 48. Since the such as Sm-Co and which has a B-H curve such
as   manner in which the upper ring 43 rotates relative the one depicted in
Fig. 8(A). A coil 42 is wound  to the lower ring 44 is not essential to
this embodi- onto the perimeter of the ferrite 41. The resultant  ment, the
magnet of this embodiment may also be electromagnet 36 has a B-H curve such
as the one   20  used in parts that are adversely influenced by the shown
in Fig. 8(C).                               wire electrode 3. As shown in
Fig. 7(B), the lower electromagnet    The foregoing description of a
preferred em- 36 magnetizes the ferrite 41 with the same polarity  bodiment
of the Invention has been presented for as the permanent magnet 40 so that
the lower      purposes of illustration and description. It is not
electromagnet 36 can be affixed to the workpiece  25  intended to be
exhaustive or to limit the invention 8. When the lower electromagnet 36
magnetizes    to the precise form disclosed, and obviously many the ferrite
41 with the opposite polarity as the  modifications and variations are
possible in light of permanent magnet 40, as shown in Fig. 7(C), the  the
above teaching. lower electromagnet 36 is unable to bond with the    For
example, the semi-hard or hard magnetic workpiece8.
30  materials of electromagnets 18 and 34 may be According to this
embodiment of the Invention,  permanently magnetized by magnetizing and
excit- it is not always necessary to create an exciting  ing the respective
coils in order to attach them to current. After a current for demagnetizing
the coil  the workpiece 8. Then, when the electromagnets 42 is created, the
magnetization of the ferrite 41  18 and 34 need to be separated from the
work- changes to that shown in Figs. 7(B) or (C). If the   35  piece 8, the
electromagnets 18 and 34 may be current corresponds to a range of the
magnetic    demagnetized by a reverse excitation and demag- field H1 -H2 or
H3-H4 of Fig. 8(C), the lower elec-  netization. tromagnet 36 becomes
demagnetized and the set-       Also, in Fig. 3, the shape of the lower
elec- ting of the excitation current is roughly created.  tromagnet 18 has
been illustrated as corresponding The lower electromagnet 36 may also be
used as  40  to the shape of the core. Alternatively, rather than an upper
electromagnet in another embodiment.     being in the shape of a hollow
cylinder, the lower Figs. 9(A) to (D) illustrate a fourth embodiment
electromagnet 18 may be formed so as to opti- of the invention using a
different magnet from the  mally bond with the core 25 and the workpiece 8.
lower electromagnet of the prior embodiment. The     Further, as shown in
Fig. 5(B), the lower elec- magnet of Figs 9(A)-(D) preferably comprises a
45  tromagnet 18 comes into contact with the work- lower ring 44 which is
connected to an upper ring  piece 8 by dropping the upper wire guide block
7. 43 so as to be relatively freely rotatable. The lower  Instead, when the
gap g is small, the upper elec- ring 44 and upper ring 43 have essentially
the   tromagnet 17 may simply be demagnetized without same diameter and
cannot be separated by a pe-    needing to lower the upper wire guide block
7. ripheral ring.                               50  Since the machining
cannot be interrupted without As shown in Figs. 9(C) and (D), a plurality
of  causing an adverse influence on the machining permanent magnets 45,
magnetized in the same      precision, even with taper cutting, the
precision is direction along the periphery of the upper ring 43,  preserved
by not lowering the upper wire guide are alternated with a plurality of
nonmagnetic ma-  block 7. terials 46 at equal intervals. In the lower ring
44, a   55  With the invention, the lower electromagnet for plurality of
magnetic materials 47 are magnetized  the core treatment may be exchanged
according to in the same direction along the periphery of the  the size of
the core. Thus, the EDM machine may lower ring and have an upward U shaped
cross-    operate to produce a variety of core sizes, thereby    11
EP 0 513 377 B1                       12 



improving the efficiency of the machine. Addition-  4. The electroerosion
machine of claim  2, ally, automated and unmanned machining can be
wherein the passages in said first and second achieved.
holding means (17, 18) are axially aligned and The embodiments were chosen
and described         form a nozzle for introducing machining fluid to in
order to best explain the principles of the inven-   5  the working. tion
and its practical application to thereby enable others skilled in the art
to best utilize the invention  5. The electroerosion  machine of claim  1,
in various embodiments and with various modifica-     wherein said first
and second holding means tions as are suited to the particular use contem-
(17, 18) are electromagnets and said second plated. It is intended that the
scope of the invention  10  holding means (17) includes a coil (17b), only
be limited by the claims appended hereto.        wherein said coil of said
second holding means (17) may be energized to magnetize Claims
and attach said first holding means (18) to said second holding means (17)
and de-energized 1. A wire-cut electroerosion machine for contour  15  to
demagnetize and detach said first holding machining a workpiece (8) using a
wire elec-      means from said second holding means. trode (3), said wire
electrode being tensioned between a first wire guide block (7) and a wire
6. The electroerosion  machine  of claim  1, guide as it passes through a
working zone of      wherein said first holding means (18) com- said
electroerosion machine, wherein said con-  20  prises a ring-shaped
permanent magnet (35) tour machining produces a corepiece (25) from
having a coil wound around its periphery for said workpiece (8), said
electroerosion ma-       magnetizing or demagnetizing said permanent chine
further including magnetizable means        magnet. (17) fixed to said
guide block (7) for handling said corepiece (25), wherein              25
7. The electroerosion  machine of claim  1, a first holding means (18)
positioned adja-    wherein said second holding means includes a cent the
workpiece (8), and comprising a mag-     vacuum apparatus (38, 39) operable
when said netic material (18a) which can be selectively     vacuum is
actuated to attach said first holding magnetized or demagnetized;
means to said second holding means and said magnetizable means constituting
a   30    when said vacuum is deactivated to detach second holding means
(17) for holding said        said first holding means from said second
first holding means (18);                         holding means. means
(17b, 18b) for detaching said first holding means (18) from said second
holding    8  The electroerosion  machine of claim  1, means (17) and for
attaching said first holding  35  wherein said second holding means (17)
com- means to a workpiece (8) to thereby maintain      prises a first
annular member (43) having a the position of said coreplece (25) relative
to   series of spaced-apart permanent magnets said workpiece (8) while said
corepiece (25) is   (45) with the spaces between said permanent cut from
said workpiece (8) during said contour   magnets being at least
partially-filled with a machining; caracterized by                40
non-magnetic material (46); said first and second holding means (17,
said first holding means (18) comprises a 18) being disc-shaped and each
including a        second annular member (44) having a series of passage (1
7c, 18c) therethrough, said pas-      spaced-apart permanent magnets (47)
posi- sages, when aligned, permitting passage of        tioned along its
periphery and a series of said electrode (3) therethrough.          45
spaced-apart magnetic material inserts (48) po- sitioned between said
permanent magnets; 2. The electroerosion  machine of claim  1,
whereby the spaced-apart magnets in said wherein said first holding means
(18) is at-      first and second holding means are positioned tached
coaxially with said second holding         to form a magnetic open circuit
for attaching means (17), wherein machining fluid is intro-  so  said first
holding means (18) to said corepiece duced to the working zone through said
pas-       (25) when each of said permanent magnets sages (17c, 18c).
(47) in said first annular (18) member is posi- tioned adjacent to both a
portion of one of said 3. The electroerosion  machine of claim  2,
permanent magnets (45) in said second an- wherein said passages (17c, 18c),
when axially  55  nular member (43) and a portion of one of said aligned,
form a nozzle for introducing machin-    permanent magnet inserts and a
magnetic ing fluid to the working zone.                    closed circuit
for detaching said first holding means from said corepiece is formed when 7
11            EP 0 513 377 B1                    12 



*C  L  M  S* improving the efficiency of the machine. Addition-  4. The
electroerosion  machine  of claim  2, ally, automated and unmanned
machining can be         wherein the passages in said first and second
achieved.                                             holding means (17,
18) are axially aligned and The embodiments were chosen and described
form a nozzle for introducing machining fluid to in order to best explain
the principles of the inven-   5  the working. tion and its practical
application to thereby enable others skilled in the art to best utilize the
invention  5. The  electroerosion  machine of claim  1, in various
embodiments and with various modifica-     wherein said first and second
holding means tions as are suited to the particular use contem-     (17,
18) are electromagnets and said second plated. It is intended that the
scope of the invention   10  holding means (17) includes a coil (17b), only
be limited by the claims appended hereto.        wherein said coil of said
second holding means (17) may be energized to magnetize Claims
and attach said first holding means (18) to said second holding means (17)
and de-energized 1. A wire-cut electroerosion machine for contour  is  to
demagnetize and detach said first holding machining a workpiece (8) using a
wire elec-       means from said second holding means. trode (3), said wire
electrode being tensioned between a first wire guide block (7) and a wire
6. The  electroerosion  machine  of claim  1, guide as it passes through a
working zone of      wherein said first holding means (18) com- said
electroerosion machine, wherein said con-  20  prises a ring-shaped
permanent magnet (35) tour machining produces a corepiece (25) from
having a coil wound around its periphery for said workpiece (8), said
electroerosion ma-        magnetizing or demagnetizing said permanent chine
further including magnetizable means        magnet. (17) fixed to said
guide block (7) for handling said corepiece (25), wherein              25
7. The  electroerosion  machine of claim  1, a first holding means (18)
positioned adja-    wherein said second holding means includes a cent the
workpiece (8), and comprising a mag-     vacuum apparatus (38, 39) operable
when said netic material (18a) which can be selectively     vacuum is
actuated to attach said first holding magnetized or demagnetized;
means to said second holding means and said magnetizable means constituting
a   30    when said vacuum is deactivated to detach second holding means
(17) for holding said        said first holding means from said second
first holding means (18);                         holding means. means
(17b, 18b) for detaching said first holding means (18) from said second
holding    8.  The  electroerosion  machine  of claim  1, means (17) and
for attaching said first holding   35  wherein said second holding means
(17) com- means to a workpiece (8) to thereby maintain      prises a first
annular member (43) having a the position of said corepiece (25) relative
to   series of spaced-apart permanent magnets said workpiece (8) while said
corepiece (25) is   (45) with the spaces between said permanent cut from
said workpiece (8) during said contour   magnets being at least
partially-filled with a machining; caracterized by                40
non-magnetic material (46); said first and second holding means (17,
said first holding means (18) comprises a 18) being disc-shaped and each
including a        second annular member (44) having a series of passage
(17c, 18c) therethrough, said pas-        spaced-apart permanent magnets
(47) posi- sages, when aligned, permitting passage of        tioned along
its periphery and a series of said electrode (3) therethrough.          45
spaced-apart magnetic material inserts (48) po- sitioned between said
permanent magnets; 2. The electroerosion  machine of claim  1,
whereby the spaced-apart magnets in said wherein said first holding means
(18) is at-      first and second holding means are positioned tached
coaxially with said second holding         to form a magnetic open circuit
for attaching means (17), wherein machining fluid is intro-  so  said first
holding means (18) to said corepiece duced to the working zone through said
pas-       (25) when each of said permanent magnets sages (17c, 18c).
(47) in said first annular (18) member is posi- tioned adjacent to both a
portion of one of said 3. The electroerosion  machine of claim  2,
permanent magnets (45) in said second an- wherein said passages (17c, 18c),
when axially  55  nular member (43) and a portion of one of said aligned,
form a nozzle for introducing machin-    permanent magnet inserts and a
magnetic ing fluid to the working zone.                    closed circuit
for detaching said first holding means from said corepiece is formed when 7
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each of said permanent magnets in said first          said steps of
detaching said second hold- annular member is vertically aligned with one
ing means (18) from said first holding means of said permanent magnets in
said second       (17) and attaching said second holding means annular
member.                                  (18) to said coreplece (25) and
workpiece (8) 5      further comprises the steps of de-energizing 9. The
electroerosion  machine of claim  1,          said coil (17b) of said first
holding means (17) wherein said first holding means (18) is se-      and
energizing said coil (18b) of said second lected from a plurality of
holding means which    holding means (18). vary in size according to the
size of the cor- epiece formed (Fig. 3) and said core handling    o   13.
The method of claim 10 wherein: apparatus further comprises an exchanger
for         said step of attaching said second holding removing the first
holding means and installing   means (18) to said first holding means (17)
a different first holding means appropriate to    further includes the step
of creating a vacuum; the size of the corepiece to be formed.           and
15         said steps of detaching said second hold- 10. A method of
handling a corepiece (25) cut        ing means (18) from said first holding
means from a workpiece (8) using a wire-cut elec-       (17) and attaching
said second holding means troerosion machine according to claim 1 hav-
to said coreplece (25) and workpiece (8) fur- ing a wire guide block (7)
comprising a guide     ther comprises the steps of removing said member
(24) for guiding a wire electrode (3)  20  vacuum and energizing a coil
(18b) of said as it passes through a working zone of said       second
holding means (18). machine, said method comprising the steps of: attaching
a first holding means (17) to said  14. The method of claim 10, wherein
said step of wire guide block;                                 attaching
said second holding means (18) fur- attaching a second holding means (18),
25    ther comprises the steps of: comprising a magnetic material for
selectively       removing an existing  second  holding magnetizing said
first holding means, to said     means (18) from said first holding means
(17); first holding means;                                  selecting  an
optimal second  holding machining a contour in a workpiece (8) by
means (18a - 18c) in accordance with a size of electroerosion;
30      the corepiece (25) to be formed; and detaching said second holding
means (18)          placing  said  optimal second  holding from said first
holding means (17) and position-  means (18a - 18c) onto said first holding
ing said second holding means (18) to straddle    means (18). said
workpiece (8) and said corepiece (25); and
35  PatentansprUche resuming said machining of said work- piece until said
corepiece (25) Is cut from said  1. Drahterosionsmaschine zum Ausschnelden
der workpiece (8);                                    Konturen eines
WerkstUcks (8) mittels elner whereby said second holding means (18)
Drahtelektrode (3), wobei die Drahtelektrode X~    holds said corepiece
(25) in a stable position   40  beim  Durchlaufen des Bearbeitungsbereichs
relative to said workpiece (8) when said cor-     der Drahterosionsmaschine
zwischen einem epiece is cut free from said workpiece.           ersten
Drahtflhrungsblock (7) und elner Draht- fahrung gespannt ist und beim
Ausschneiden 11. The method of claim 10 further comprising the    ein
KernstOck (25) des WerkstUcks entsteht, step of removing said corepiece
(25) from said  45  und wobei die Funkenerosionsmaschine wel- workpiece (8)
by raising said second holding      terhin am F~hrungsblock (7) befestigte
Ma- means (18) relative to said workpiece.            gnetmittel (17) zur
Behandlung des KernstUcks (25) aufweist, gekennzelchnet durch 12. The
method of claim 10 wherein:                      ein erstes Haltemittel
(18), welches am said first and second holding means (17,  50   WerkstUck
(8) anliegt und sin magnetisches 18) are comprised of electromagnets and
said      Material (18a) aufweist, das wahlweise magne- first and second
holding means include re-        tisch oder nichtmagnetisch gemacht werden
spective coils (17b, 18b) for energizing said     kann, electromagnets;
wobei das genannte Magnetmittel ein said step of attaching said second
holding   55  zweites Haltemittel (17) darstellt, welches das means (18) to
said first holding means (17)       erste Haltemittel (18) festhdlt;
further includes the step of energizing said coil     Mittel (17b, 18b) zum
Losen des ersten (17b) of said first holding means; and
Haltemittels (18) vom zweiten Haltemittel (17) 8    
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II1I I    I und zur Verbindung des ersten Haltemitteis mit     Haitemittel
verbindbar und be! Nichtvorhanden- einem Werkstack (8), um auf diese Weise
den        sein des Vakuums das erste Haitemittel vom Kern (25) in seiner
Lage zum Werkstlck (8) zu      zweiten Haltemittel lsbar ist. halten,
wahrend der Kern (25) beim Ausschnei- den des WerkstUcks (8) aus dem
WerkstOck   6   &  Funkenerosionsmaschine nach Anspruch 1, da-
ausgeschnitten wird,                               durch gekennzeichnet,
dass das zweite Halte- wobel das erste und das zweite Haltemittel
mittel (17) einen ersten Ring (43) mit einer (17, 18) scheibenf6rmig
ausgebildet sind und       Anzahl von Permanentmagneten (45) aufwelst, Je
eine Offnung (17c, 18c) aufweisen und die       die durch Zwischenraume
getrennt sind, wobei Offnungen, wenn sie aufeinander ausgerichtet  io   die
Zwischenrlume zwischen den Permanent- sind, den Durchtritt der Elektrode
(3) gestatten.  magneten mindestens tellweise mit einem nichtmagnetischen
Material (46) ausgefllt 2. Funkenerosionsmaschine nach Anspruch 1, da-
sind; durch gekennzeichnet, dass das erste Halte-           dass das erste
Haltemittel (18) einen zwel- mittel (18) koaxial zum zweiten Haltemnittel
(17)  is  ten Ring (44) autweist, auf dessen Umfang angebracht ist, wobel
dem  Bearbeitungsbe-         elne Anzahl von Permanentmagneten mit Zwl-
reich durch die Offnungen (17c, 1&c) Bearbel-     schenraumen sowie eine
Anzahl von dazwi- tungsfi~ssigkeit zugefUhrt wird.
schenliegenden Einsatzen (48) aus magneti- schem Material angeordnet sind;
3. Funkenerosionsmaschine nach Anspruch 2, da-  20        wobel die im
ersten und im zweiten Hakte- durch gekennzeichnet, dass die 6ffnungen
mittel verteilten Magnete derart angeordnet (17c, 18c), wenn sie axial
aufeinander ausge-      sind, dass sie einen offenen magnetischen richtet
sind, eine Austrittsoffnung fir die Zu-    Kreis bilden, um das erste
Haltemittel (18) mit fuhr von BearbeitungsiflUssigkleit zum Bearbei-    dem
KemstUck (25) zu verbinden, wenn jeder tungsbereich bilden.
25       Permanentmagnet (47) des ersten Rings (18) sowohl einen Tell eines
Permanentmagneten 4. Funkenerosionsmaschine nach Anspruch 2, da-
(45) des zweiten Rings (43) und einen Teil durch gekennzelchnet, dass die
bffnungen im        eines  Permanentmagnet-Einsatzes  berUhrt, ersten und
zweiten Haltemittel (17, 18) axial      und einen geschlossenen
magnetischen Kreis aufeinander ausgerichtet sind und eine Aus-  30    zum
Losen des ersten Haltemittels vom Kern- tritts6ffnung fUr die Zufuhr von
Bearbeitungs-     stUck, wenn jeder Permanentmagnet des er- fl~ssigkeit zur
Bearbeitung bilden.                sten Rings mit elnem Permanentmagneten
des zweiten Rings vertikal ausgerichtet ist. 5. Funkenerosionsmaschine nach
Anspruch 1, da- durch gekennzeichnet, dass das erste und das   35  9.
Funkenerosionsmaschine nach Anspruch 1, da- zweite Haiternittel (17, 18)
Elektromagneten       durch gekennzeichnet, dass das erste Hatae- sind und
das zweite Haltemittel (17) eine Spule    mifftel (18) aus einer Anzahl
Haitemittel ausge- (17b) aufweist, wobei die Spule des zweiten        wihit
wird, deren Grosse von der Grosse des Haltemittels (17) erregt bzw.
abgeschaltet wer-    entstehenden KernstOcks (Fig. 3) abhangt, und den
kann, urn das erste Haltemittel (18) zu   40   die Vorrichtung zur
Behandlung des Kerns wei- magnetisieren und mit dem zweiten Haltemittel
terhin einen Wechsler zum Enffernen des er- (17) zu verbinden bzw. um das
erste Haltemit-     sten Haltemittels und zum Einsetzen eines an- tel zu
entmagnetisieren und vom zweiten Hal-       deren, der Gr6sse des
entstehenden Kern- temittel zu Idsen.
stUcks entsprechenden ersten Haltemittels auf- 46      weist. 6.
Funkenerosionsmaschine nach Anspruch 1, da- durch gakennzeichnot, dass das
erste Halte-    10. Verfahren zur Behandlung sines KemstUcks mittel (18)
einen ringformigen Permanentma-        (25), das mit Hilfe einer
Drahterosionsmaschi- gneten (35) aufweist, dessen Umfang mit einer      ne
nach Anspruch 1, welche einen DrahtfUh- Spule umwickelt ist, um den
Permanentmagne-  60    rungsblock (7) mit einem FOhrungsorgan (24) ten
magnetisch bzw. nichtmagnetisch zu ma-         zur FUhrung der
Drahteiektrode beim Durch- chen.
laufen des Bearbeitungsbereichs der Maschine aufweist, aus einem WerkstUck
(8) ausge- 7. Funkenerosionsmaschine nach Anspruch 1, da-        schnitten
wird, wobei das Verfahren folgende durch gekennzaichnet, dass das zweite
Halte-  as   Schritte umfasst: mittel elne Vakuumvorrichtung (38, 39) auf-
Anbringen eines ersten Haltemittels (17) weist, mit welcher bei
Vorhandensein des Va-       am Drahtffhrungsblock; kuums das erste
Haltemittel mit dem zweiten           Anbringen eines zweiten Haltemittels
(18) 9    
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~~~~~~~~~~~~~~~~~~~~~~~~~~~C   L  M S * mit einem magnetischen Material
zurw~ahlwei-          je nach der.Grosse des auszuschneiden- sen
Magnetisierung des ersten Haltemittels am      den Kernstacks (25) ein
optimales zweites Hal- ersten Haltemittel;
temittel (18a - 18c) ausgewihit wird; und Ausschneiden der Konturen eines
Work-              dieses optimale zweite Halternittel (18a - st~cks (8)
durch Funkenerosion;            5       18c) auf das erste Haltemittel (18)
gebracht Losen des zweiten Haltemittels (18) vom        wird. ersten
Haltemittel (17) und Positionieren des zweiten Haltemittels (18) derart,
dass es ritt-  Revendlcations lings auf dem WerkstUck (8) und dem Kem-
stOck (25) liegt; und                     10  1. Machine d'4tincelage par
fil pour ddcouper les Welterbearbeitung des WerkstUcks, bis
contours d'une plbce a usiner (8) au moyen das Kernstlck (25) aus dem
Werkst~ck (8)           d'un filelectrode (3), ledit fil-l6ectrode etant
ausgeschnitten ist;                               tendu entre un premier
bloc de guidage (7) et wobei des zwelte Haltemittel (18) das          une
guide-fil alors qu'il passe par la zone KemstUck (25) wahrend dern
Ausschneiden   15       d'usinage de la machine d'etincelage, et qu'un des
KernstUcks aus dem Werkstlck in stabiler       noyau (25) de la plice a
usiner (8) est produit Lage zum WerkstOck halt.
au cours du d6coupage, la machine d'dtincela- ge par 6lectro~rosion
presentant en plus des 11. Verfahren nach Anspruch 10, gakennzeichnet
moyens magn~tisables (17) Wixes au bloc de durch den weiteren Schritt, dass
das Kemst~ck   20  guldage (7) afin de manipuler Wedit noyau (25), (25)
durch Anheben des zwelten Haltemittels        caracterisM par (18) vom
Werkstick aus dem WerkstUck (8)              un premier moyen de retenue
(18) adja- entfernt wird.                                     cent a la
pibce a usiner (8) et comprenant une matibre magn~tique (18a) pouvant
s~lective- 12. Verfahren nach Anspruch 10, dadurch gekenn-   26  ment Otre
magndtis~e ou demagn~tis6e, zoichnet, dass:
ledit moyen magn6tisable constituant un das erste und das zweite
Haltemittel (17,      deuxibme moyen de retenue (17) pour retenir 18) aus
Elektromagneten bestehen und jeweils      le premier moyen de retenue (18);
pine Spule (17b, 18b) zur Erregung der Elek-          des moyens (17b, 18b)
pour d4tacher le tromagnete aufweisen;                     so       premier
moyen de retenue (18) du deuxieme beim Anbringen des zweiten Haltemittels
moyen de retenue (17) et pour attacher le (18) am ersten Haltemittel (17)
weiterhin die      premier moyen de retenue & la pice & usiner Spule (17b)
des ersten Haltemrttels erregt wird;  (8) afin de maintenir ainsi la
position du noyau beim Losen des zwelten Haltemittels (18)       (25) par
rapport a la piece & usiner (8) alors vom ersten Haltemittel (17) und beim
Anbrin-  3s   que le noyau (25) est d~coup6 de la pibce a gen des zwelten
Haltemittels (18) am Kem-          usiner (8) au cours dudit decoupage,
stick (25) und am WerkstUck (8) weiterhin die         le premier et le
deuxibme moyen de rete- Spule (17b) des ersten Haltemittels (17) abge-
nue (17, 18) dtant en forme de disque et schaltet und die Spule (18b) des
zweiten Hal-      pr6sentant chacun un passage (17c, 18c), les- ,,f
temittels (18) erregt werden.              40      dits passages permettant
le passage de I'diec- trode lorsqu'ils sont alignds. 13. Verfahren nach
Anspruch 10, dadurch gekenn- zeichnet, dass
2. Machine d'usinage par dlectro6rosion selon la beim Anbringen des zweiten
Haltemittels        revendication 1, caract*risWe en ce que le pre- (18) am
ersten Haltemittel (17) weiterhin ein  45  mier moyen de retenue (18) est
mont6 coaxia- Vakuum erzeugt wird; und dass                      lement par
rapport au deuxibme moyen de beim Losen des zweiten Haltemittels (18)
retenue (17), du fluide d'usinage 6tant introduit vom ersten Haltemittel
(17) und beim Anbrin-       dans la zone d'usinage par lesdits passages gen
des zwelten Haltemittels am Kemstlck           (1 7c, 18c). (25) und am
WerkstUck (8) weiterhin das Vaku-  so um  aufgehoben und pine Spule (1 8b)
des       3. Machine d'usinage par 6lectro~rosion selon la zweiten
Haltemittels (18) erregt werden.           revendication 2, caractiisd6e en
ce que les passages (1 7c, 18c), lorsqu'ils sont axialement 14. Verfahren
nach Anspruch 10, dadurch gekenn-       align~s, forment une tuybre pour
Introduire du zeichnet, dass beim Anbringen des zwelten   s5    fluids
d'usinage & la zone d'usinage. Haltemittels (18) weiterhin ein vorhandenes
zweites Haltemittel (18)    4. Machine d'usinage par 6lectro~rosion selon
la vom ersten Haltemittel (17) entfernt wird;         revendication 2,
caract~ris~e en ce que le pre- 10   
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I l!I mier et le deuxieme moyen de retenue (17, 18)     d'un des almants
permanents (45) du deuxib- sont axialement alignes et forment une tuybre
me didment annulaire (43) et avec une partle pour l'introduction de fluide
d'usinage & l'usi-  d'un des aimants permanents inseres, et un nage.
circuit magn6tique ferm6 pour detacher le pre- 5      mier moyan de retenue
du noyau 6tant form6 5. Machine d'usinage par dlectrodrosion selon la
lorsque chacun des aimants permanents du revendication 1, caract~risde en
ce que le pre-  premier element annulaire est verticalement mier et le
deuxibme moyen de retenue (17, 18)    aligne sur un des aimants permanents
du sont des 6lectro-aimants at que to deuxibme      deuxibme el6ment
annulaire. moyen de retenue (17) comporte une bobine   wo (17b), la bobine
du deuxibme moyen de rete-   9. Machine d'usinage par electroerosion selon
la nue (17) pouvant 8tre excitee afin de magneti-   revendication 1,
caracterisee en ce que le pre- ser le premier moyen de retenue (18) et
l'atta-  mier moyen de retenue (18) est cholsi parm1 cher au deuxibme moyen
de retenue (17) et        un nombre de moyens de retenue dont la desexcite
afin de d6magndtiser le premier  16    grandeur varie en fonction de la
grandeur du moyen de retenue et le d6tacher du deuxibme      noyeau forme
(Fig. 3), et qua le dispositif de moyen de retenue.
maniement comporte on plus un changeur pour retirer le premier moyen de
retenue et S. Machine d'usinage par 6lectro~roslon selon la    installer un
premier moyen de retenue different revendication 1, caract~ris~e en ce quo
le pre-  20  et appropri4 a la grandeur du noyau qui sera mier moyen de
retenue (18) comporte un ai-       forme. mant permanent annulaire (35) sur
la p6riphe- rie duquel est enroul6e une bobine afin de    10. Proc6d6 de
maniement d'un noyau (25) d6cou- magn6tiser ou d6magnetiser ledit aimant
per-     p6 d'une plice & usiner (8) au moyen d'une manent.
25      machine d'usinage par dlectrodrosion selon la revendication 1.
comprenant un bloc de guida- 7. Machine d'usinage par 6lectro~rosion selon
la     ge (7) avec un 6t6ment de guidage (24) pour revendlcation 1,
caracterilse en ce quo le       guider un fil-6lectrode (3) alors qu'il
passe A deuxibme moyen de retenue comporte un dis-       travers Ia zone
d'usinage de la machine, ledit positff (38, 39) de vide servant A attacher
le  30  procede comprenant les Otapes sulvantes: premier moyen de retenue
au deuxieme                 attache d'un premier moyen de retenue moyen de
retenue lorsque le vide est active et   (17) au bloc de guidage; a d~tacher
le premier moyen de retenue du            attache d'un deuxieme moyen de
retenue deuxirme moyen de retenue lorsque le vide        (18), comprenant
une matibre magnrtique ser- est desactive.                           35
vant & selectivement magnetiser le premier moyen de retenue, audit premier
moyen de 8  Machine d'usinage par 6lectrodrosion selon la     retenue;
revendication 1, caract6risde an ce que le           d6coupage d'un contour
dans une piece A deuxlme moyen de retenue (17) comporte un        usiner
(8) par dlectrodrosion; premier 6l6ment annulaire (43) sur la periphe-  40
d6tachement du deuxieme moyen de rate- rie duquel est disposee une serle
d'almants      nue (18) du premier moyen de retenue (17) et permanents (45)
espaces, les espaces entre       positionnement du deuxibme moyen de rote-
ces aimants permanents etant au moins par-       nue (18) de fagon a
chevaucher la pibce & tiellement occupes par une matiere non-ma-
usiner (8) et le noyau (25); et gnetique (46);                           45
continuation de l'usinage de la piece a et qua le premier moyen de retenue
(18)       usiner jusqu'b ce quo le noyau (25) solt d6cou- comporte un
deuxibme 6lment annulaire (44)      p6 de la pibce A usiner (8); sur la
peripherie duquel est disposee une serie     le deuxiame moyen de retenue
(18) rete- d'aimants permanents (47) espaos entre les-     nant le noyau
(25) dans une position stable par quels est dispos~e une s6rie d'insertions
(48)  so  rapport A la pibce A usiner (8) pendant que le espacees an une
matibre magn6tique;              noyau est d6coup6 de la piece a usiner.
les aimants espaces du premier et du deuxibme moyen de retenue etant
positionn~s   11. Procede selon la revendication 10, caract~risd de manibre
& former un circuit magnetique        en ce qu'll comprend en plus l'etape
d'enlever ouvert pour attacher le premier moyen de rete-  ss  le noyau (25)
de la pikce a usiner (8) en nue (18) au noyau (25) lorsque chacun des
6levant le deuxibme moyen de retenue (18) aimants permanents (47) du
premier 6lment       par rapport a la pibce & usiner. annulalre (18) est en
contact avec une partie    
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revendication 10, caracterise en ce que: *       sle premier et le deuxibme
moyen de rete- nue (17, 18) sont constituds d'6lectro-aimants, et que le
premier et le deuxibme moyen de   5 retenue comportent une bobine (17b,
18b) cha- cun afin d'exciter lesdits 6lectro-almants; 1'6tape d'attacher le
deuxibme moyen de retenue (18) au premier moyen de retenue (17) comprend en
plus l'6tape d'exciter la bobine  10 (17b) du premier moyen de retenue; et
que les 6tapes de detacher le deuxibme moyen de retenue (18) du premier
moyen de retenue (17) et d'attacher le deuxibme moyen de retenue (18) au
noyau (25) et a la plbce A   is usiner (8) comprennent on plus les 6tapes
de ddsexciter la bobine (17b) du premier moyen de retenue (17) et d'exciter
la bobine (18b) du deuxibme moyen de retenue (18). 20 _ 13 Proced6 selon la
revendication 10, caractbris6 en ce que: N'6tape d'attacher le deuxibme
moyen de retenue (18) au premier moyen de retenue (17) comprend en plus
l'etape de creer un vide; et  25 que les etapes de ddtacher le deuxibme
moyen de retenue (18) du premier moyen de retenue (17) et d'attacher le
deuxibme moyen de retenue au noyau (25) et a la pibce A usiner  3o (8)
comprennent en plus les etapes d'annuler ledit vide et d'exciter une bobine
(18b) du deuxibme moyen de retenue (18). 14. Procede selon la revendication
10, caracteris6  s6 en ce quo l'6tape d'attacher le deuxibme moyen de
retenue (18) comprend en plus les 6tapes suivantes: enlbvement d'un
deuxieme moyen de rete- nue (18) existent du premier moyen de retenue  40
(1 7); s6lection d'un deuxibme moyen de rete- nue optimal (18a - 18c) selon
la grandeur du noyau (25) A d6couper; et placement dudit deuxibme moyen de
rete-  45 nue optimal (18a - 18c) sur le premier moyen de retenue (18). 50
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